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Abstract

We study the optimal redistribution policy in the presence of imperfect competition
in the labor market compensating differentials. When firms have monopsony power
due to workers’ idiosyncratic preferences for non-wage characteristics of firms, the key
efficiency cost of a redistribution is misallocation of workers across firms. To mini-
mize the cost, a redistribution policy should be designed to generate a pass-through
schedule from firm-productivity to wage that increases in firm-productivity, which can
be implemented by a firm regulation in the goods market. In the presence of verti-
cal amenity and compensating differentials, however, a redistribution policy generates
multi-dimensional trade-offs and it is (constrained) best to subsidize firm’s productivity
and to (indirectly) tax amenity for more productive firms, whose effectiveness depends

on the sources of inequality.
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1 Introduction

What is the optimal redistribution policy when firms have wage-setting power in the labor
market? The standard framework for the design of redistribution policy is a competitive labor
market in which firms take market wages as given. However, there has been an accumulation
of evidence on the role of firms in wage inequality. For example, Bonhomme, Holzheu,
Lamadon, Manresa, Mogstad, and Setzler (2022) show that firm effects—both firm premium
and assortative sorting of workers—explain 30% to 50% of the wage inequality in developed
countries.! Many studies based on a model of Abowd, Kramarz, and Margolis (1999) report

that firm premiums account for about 5-20% of wage inequality.?3

When the firm plays a role in wage inequality, how should we rethink the optimal redistri-
bution policy? This paper asks the following questions. Does the nature of the key trade-offs
and optimal property of redistribution policy change? In the presence of redistributive in-

come tax-transfer policy, do we need additional firm regulation?

We answer these questions by studying the optimal redistribution in a monopsonistic labor
market model which builds on Manning (2013), Card, Cardoso, Heining, and Kline (2017),
and Lamadon, Mogstad, and Setzler (2022). Workers have heterogeneous preferences over the
horizontal amenities (such as firm location and job characteristics) of firms, which generate
upward-sloping labor supply curves. Differentiated firms have monopsony power and mark
down the wages relative to the marginal revenue products of labor. In the benchmark,
workers have a single skill type, while firms are heterogeneous in terms of productivity

4

and vertical amenities.* Then, identically skilled workers in different firms earn different

!Card, Heining, and Kline (2013) also show that between-firm variation explains the larger share of
increasing wage inequality in West Germany over time. Similarly, using US tax data, Song, Price, Guvenen,
Bloom, and von Wachter (2019) shows that two thirds of the increase in earnings inequality occurred due to

a rise in the dispersion between firms.
2Abowd, Kramarz, and Margolis (1999) make an identification using movers, whose estimation tends to

be upward biased due to the small number of movers. Recent studies correcting this bias show 5-15% firm

premium effects (e.g., Bonhomme, Lamadon, and Manresa (2019) and Kline, Saggio, and Sglvsten (2020)).
3There is also a related literature estimating the elasticities of wage with respect to exogenous shocks to

firm, which are in the range of 0.05-0.15 (Abowd and Lemieux (1993), Reenen (1996), and Reenen (1996)).
4Vertical amenities are amenities that are commonly valued by worker such as fringe benefits (e.g. paid

leave, health insurance, and pension benefits), and they also include non-pecuniary traits related to working



wages because of (i) pass-through (PT)—higher wage at a more productive firm—and (ii)

compensating differentials (CD)—more compensation at a firm with smaller vertical amenity.

Since we want to highlight the trade-offs generated by a redistribution, we consider a
benchmark economy where monopsony equilibrium is efficient, abstracting from the motive

of correcting the monopsony-driven distortions.’

Regardless of the competitiveness of the
labor market, an introduction of redistribution generates a trade-off between equity and
efficiency. The nature of the trade-off, however, depends on the market structure. In a
monopsonistic market with differentiated firms, the key efficiency cost of a redistribution is
the misallocation of workers between firms. A redistribution policy can improve worker’s
consumption inequality by reducing the rate of pass-through from firm’s productivity to
worker’s consumption, but this is at the cost of misallocation. With a redistribution, ameni-

ties (idiosyncratic preferences) become more important than wages when workers choose

firms, thus workers are reallocated from high- to low-productivity firms.

To provide a redistribution at the minimum efficiency cost, how should we design the
policy? Our goal is to figure out an optimal property of redistribution that has general
policy implications not specific to the tool restriction. Thus, we consider a constrained
planner’s problem who faces the key trade-offs but is not restricted to the specific policy.
The planner maximizes social welfare—weighted sum of welfares of workers and firm owners
(entrepreneurs). The planner then has redistribution motives across workers as well as
between workers and entrepreneurs. The planner, however, is constrained in the sense that
she cannot directly control the assignment of workers across firms, generating the key equity-

efficiency trade-off. We also assume that the planner cannot directly tax amenities.®

We then highlight the optimal property of redistribution under this key trade-off. We start
with the case with no differences in vertical amenities. Since misallocation is more costly in
more productive firms, the planner sets a redistribution policy so that PT is less reduced in
more productive firms. That is, it is optimal to reduce labor distortion by subsidizing high-

productivity firms with relatively higher PT. This feature of optimally tilted PT looks more

conditions and human capital investments.
SIncorporating additional motive of correcting inefficiency is straightforward extension; see Section 3.6.
5The planner can indirectly tax vertical amenities, as they are correlated with firm productivity (or

correlated with wages), while horizontal amenities are uncorrelated.



pronounced when compared to the optimal income tax with constant rate of progressivity,
which also lowers the PT but is restricted to the constant rate across firms. Designing a

redistribution policy with this optimal property requires a firm regulation.

Next, we incorporate heterogeneous vertical amenities and compensating differentials.
Then social welfare depends on three factors: aggregate efficiency, consumption inequal-
ity, and effective amenities, and a redistribution policy generates multi-dimensional trade-
offs through the two channels—(i) pass-through (PT) of productivity-consumption and (ii)
compensating differentials (CD). A redistribution can improve welfare by reducing the con-
sumption inequality with lowered PT and also by increasing the effective amount of vertical
amenities with lowered CD—less compensation for lower amenities can increase effective
amenity by inducing workers to choose in favor of firms with better amenities.” However,
both channels are at the cost of distorting allocation of workers across firms. We theoreti-
cally show that the degree of misallocation is completely determined by the PT and CD gaps
from the efficient levels. Reduction in PT reallocates workers from high- to low-productivity
firms, and reduction in CD reallocates workers from low- to high-amenity firms, both imply-

ing misallocation of workers to firms with lower marginal products of labor.

Then, what is the desirable property under this multi-dimensional trade-oft? Ideally, it
would be optimal to increase PT at high-productivity firms and increase CD at low-amenity
firms, which subsidize high-productivity and low-amenity firms, as these are firms with high
marginal products of labor. With no direct control over vertical amenities, however, the
planner has limited ability to adjust PT and CD separately, and it is best to set the policy
so that both PT and CD increase in firm productivity. As long as productivity is more im-
portant determinant than amenity for the marginal product of labor, a redistribution policy
with this desirable property can improve the misallocation at firms with higher marginal
products of labor. But its effectiveness depends on the correlation between productivity and
vertical amenity—it is effective when the correlation is not too high. When they are highly
correlated, the two goals of the planner—subsidizing high productivity and subsidizing low

amenities—are more conflicting, limiting the role of refined PT and CD schedules.

"Note that redistribution weakens both PT and CD as it reduces the transmission of the dispersion in

marginal product of labor to that of wage.



Labor income tax-transfer policy alone cannot implement the constrained optimal alloca-
tion because income tax can achieve the tilted PT and CD schedules only by making the labor
supply elasticity increase in wage rate, which generates additional efficiency cost. To gener-
ate the desirable property of the PT and CD schedules, we need a non-proportional wedge
between marginal product of labor and wage, which calls for firm-side policy. Since exact
decentralization of optimal allocation requires firm specific policies, we investigate the effec-
tiveness of realistic approximating policies. We show that a linear employment-dependent

subsidy to firms can be effective in mitigating the misallocation of the redistribution policy.

We extend our analysis to an economy with multiple types of worker skills to show that
the key results from the single-type case still apply with some modifications. To capture the
realism, we assume that the planner can only use skill-independent policy by introducing
the no-discrimination constraint (NDC) that the markdown of differently skilled workers
within a same firm should be the same. Then the constrained planner has an additional
redistribution motive between skill types, but without a direct tool, the markdown schedule
should be set to indirectly provide this redistribution. Moreover, with the productivity-skill
complementarity, the redistribution against the dispersion in marginal revenue products
across firms does not necessarily imply wage compression, as the average marginal revenue
products, the average between the skill types within a firm, does not always increase in
firm productivity. These additional considerations of the planner generate additional forces
which makes the optimal schedules of markdown nonmonotone, but the key trade-offs of a

redistribution do not change and the optimal property through PT and CD still holds.

We perform a numerical analysis for three purposes: (i) to show the quantitative impor-
tance of analytical results, (ii) to decompose the welfare gains from a redistribution policy
into each of the three factors (efficiency, consumption inequality, and effective amenities),
and (iii) to examine how well a realistic policy can approximate the optimal allocation. The
constrained planner can do better than the optimal progressive labor income tax through
the effective provision of vertical amenities at a low efficiency cost. When firm productivity
and vertical amenity are highly correlated, however, the welfare gain is significantly weak-
ened as the planner’s ability to exploit the refined PT and CD schedules becomes limited.

According to our quantitative analysis, a labor income tax schedule with a constant rate of

4



progressivity can achieve almost 99% of welfare gains when the correlation is close to one.

Literature  Studies on optimal redistribution policy for workers mostly take a competi-
tive labor market framework and thus abstract from the firm’s role in wage inequality (e.g.
Heathcote, Storesletten, and Violante (2017)). Recently, there has been a growing number of
empirical evidences that firms have some degree of wage-setting power (see the discussion in
Card (2022)).% This paper departs from the competitive labor market and studies optimal
redistribution policy under labor market monopsony. We build on a labor market model
developed by Card, Cardoso, Heining, and Kline (2017) and Lamadon, Mogstad, and Set-
zler (2022), where wage-setting power arises from workers’ idiosyncratic preferences across

workplaces and investigate an optimal redistribution policy in this environment.

Despite the development in the positive literature, there are relatively few normative stud-
ies that analyze optimal policies when firms have wage-setting power, and our paper con-
tributes to the normative literature.” Golosov, Maziero, and Menzio (2013) study the optimal
redistribution of residual wage inequality in a directed-search model where firms are heteroge-
neous with respect to productivity and wage-setting power is generated by search frictions.!’
Following Berger, Herkenhoff, and Mongey (2022) and Jarosch, Nimczik, and Sorkin (2024),
several papers study optimal policies in an oligopsony environment: Berger, Herkenhoff, and
Mongey (2025) analyze the optimal minimum wage, Berger, Hasenzagl, Herkenhoff, Mon-
gey, and Posner (2025) study the optimal merger policy, and Gottfries and Jarosch (2023)
investigate the ban on noncompete agreements. In contrast, our paper mainly considers an

environment in which such strategic interactions among a small number of agents are absent.

With a relatively simple environment, we analyze the constrained planner’s allocation and

8Following the approach pioneered by Abowd, Kramarz, and Margolis (1999) and extended by Song,
Price, Guvenen, Bloom, and von Wachter (2019), Bonhomme, Holzheu, Lamadon, Manresa, Mogstad, and
Setzler (2022), and Kline, Saggio, and Sglvsten (2020), studies using regressions with both worker and firm

fixed effects find that firm pay premiums account for 5 — 20% of the overall wage dispersion.
90ur paper is also related to a literature studying optimal policies in discrete choice environments, such

as in Ales and Sleet (2022) and Mongey and Waugh (2024).
0Tn Golosov, Maziero, and Menzio (2013), redistribution does not take place between identically skilled

workers who search for jobs offering different wages, as higher wages compensate for lower job-finding proba-
bilities which makes workers indifferent. Different from their analysis, our planner engages in redistribution

even between identically skilled workers.



its decentralization rather than committing to a particular policy tool.

The study that is most closely related to ours is Berger, Herkenhoff, and Oppenheimer
(2025). They do a Ramsey-style normative analysis in an economy with labor market monop-
sony, restricting their attention to the income tax function which is the same as in Heathcote,
Storesletten, and Violante (2017). Their main channel is that raising the progressivity of
labor income tax lowers the elasticity of labor supply, as workers become less sensitive to
pre-tax wage variation across firms. We analyze the constrained planner’s problem without
functional form assumptions on the policy tools. In particular, we show that the labor income
tax alone cannot implement the constrained planner’s allocation and that we can improve
welfare by using firm-side policies that do not distort elasticities of labor supply. Another
important difference is that we allow for multiple sources of inequality—productivity pass-
through and compensating differentials—and show that the underlying inequality mechanism

is central for the size of welfare gains that can be obtained with additional firm regulations.

Layout  The remainder of the paper is organized as follows. In Section 2, we introduce
our baseline model. In Section 3, we study the optimal redistribution policy with a single
skill type and investigate this numerically in Section 4. We extend to the multiple types of
skills in Section 5 and do a quantitative analysis in Section 6. Section 7 provides various

extensions. Section 8 concludes.

2 Simple Model—Labor Market Monopsony

In this section, we present the simple environment with a single skill type of workers and
define the equilibrium under a monopsonistic labor market without redistribution policy.!!
The economy consists of J firm owners and N workers. Each firm j pays wages w; and

exogenously provides vertical amenities g;. The utility of a worker working in a firm j is
v(e, j) =logw,; +log g; +¢; (1)

where ¢; is the idiosyncratic preference (or horizontal amenities) of a worker that is un-

observed by the firm. The worker’s ¢ = (g1,...,e5) € R’ is independently drawn from a

HThe description of the model follows closely Lamadon, Mogstad, and Setzler (2022).



Gumbel distribution with scale 1/3.'2 For workers, the values of working at a given firm
differ due to idiosyncratic preferences. Thus, a firm does not lose all of its employees when

it lowers the wage, which gives rise to the firm’s wage-setting power.

A worker with preference shock ¢ decides where to work to maximize his utility, taking

the distribution of wages and vertical amenities {w;, g;} as given:

j(e) = argmaXpcy . J} v(e, k). (2)

Workers” optimal decisions give rise to an upward-sloping labor supply curve. Due to the
Logit structure, the number of workers who work in the firm j, L;, is derived as

.0:)8
L; =N -P[j = argmax, v(e,k)]=N - (w]}%),
where P is the probability and I = . (wrgx)? is the aggregate benefit. Firms paying higher
wages and providing better vertical amenities employ more workers. Note that horizontal
amenities (€) generate upward-sloping labor supply curves, while vertical amenities (g;) can
shift labor supply curves. The elasticity of labor supply with respect to wages is 5, which is

the inverse of the scale for the distribution of idiosyncratic preferences.!

The firm j with productivity z; produces the output y; using technology y; = sz;?, where
n is the returns to scale. The firm j facing the labor supply curve L;(w;) solves the following

profit maximization problem.

T; = HlanﬁLj Z]L;] — ijj s.t. Lj = Lj(U)j) = N% (3)

Then the firm j sets the wages as markdown from the workers” marginal revenue products:

B B

—1
wjzi'MRj:@'ﬁsz? : (4)

Importantly, equation (4) shows that identically skilled workers working in different firms

earn different wages. Firm productivity spills over to workers’” wages as more productive

12We denote the joint distribution of the idiosyncratic preference shocks as F(¢) and its density as f(e).
BNote that § is the elasticity of firm-level labor supply, and at lower values of 3 workers respond less to

changes in wages as workers’ idiosyncratic preferences across firms are more dispersed.
14We assume that there is no strategic interaction, i.e., firms ignore the impact of their wage choice on

the wage index I.



firms set higher wages to employ and produce more. We also remark that firms that provide
lower vertical amenities compensate workers by paying higher wages. Firms with lower
vertical amenities employ less workers, which implies higher marginal products and wages

since marginal products decrease in labor (n < 1).

We assume that firm’s vertical amenity g; and productivity z; are positively correlated,
while €; is uncorrelated with z;. This leads to a positive correlation between wage and
vertical amenity. Later, when we set the redistribution policy, we can indirectly tax vertical

amenities by exploiting this correlation even if we do not have a direct tool to tax amenities.

We formally define the monopsony equilibrium without a redistribution policy.

Definition 1. A monopsony equilibrium is defined as a set of worker decisions j(e), wage

indices {I}, labor demand {L;}, labor supply curves {L;(w)} and wages {w;} such that

1. Each worker takes the distribution of wages and amenities {w;, g;} as given and decides

where to work j(e) to mazximize utility as in (2).

2. Firms facing upward-sloping labor supply curves {L;(w)} set wages {w;} and choose

labor demand {L;} to maximize profits as in (3).

3. Wage indices {I} satisfy I =3;(w;g;)", and labor markets clear: L; = L;(w) Vj.

3 Key Trade-offs and Optimal Redistribution

In this section, we study the key trade-offs of a redistribution policy and policy implications

in a monopsonistic labor market. The proofs can be found in Online Appendix A.

3.1 Equity-Efficiency Trade-offs of a Redistribution Policy

Regardless of the competitiveness of the labor market, introducing a redistribution policy
generates equity-efficiency trade-offs. The nature of trade-offs, however, depends on the
market structure. We investigate the trade-offs of a redistribution policy in a monopsonistic

labor market to show that the key efficiency cost of a redistribution is misallocation.



We begin with a social welfare function and a welfare decomposition. The welfare function
is the weighted sum of the utilities of workers and firm owners (entrepreneurs). We denote the
indirect utility of a worker with a preference draw € by V' (¢; {¢;, g;}) = max; log ¢;+log g;+¢;
given the distribution of consumption and amenities across firms. The function V' takes into

account the optimal choice of firms by workers. Then the social welfare function is given by
_ |
SWF:N-/V(E; {Cj,gj})dF(€)+J'G(Uf), where Uy = jZU(ij),
€ J

cy; is the consumption of the firm j’s entrepreneur, U is the entrepreneur’s utility function,
and a function GG captures the social preferences on the entrepreneurs. Note that SWF

reflects the redistributive motives across workers as well as between workers and firm owners.

We can rewrite the worker’s welfare in the social welfare function as

dF (e), (5)

W =N x /6 [Z L=y % (logc; +log g; + €)

J

and the following proposition decomposes the sources of welfare gain and loss in this economy.

Proposition 2. The worker’s welfare (5) can be decomposed into

L , .
— = logC’—i—%:]\;log(CC{)—i—W, where

W = W9+W€, where

L.
W, = Zﬁjloggj, and

J

dF'(e).

We = / [Z Ljo=g) X €
J

_ 1 - : 15
where C'= 5 37, ¢;L; is the average consumption of workers.

Proposition 2 shows that there are three sources of welfare: (i) aggregate efficiency, (ii)
consumption inequality, and (iii) effective amenities. The first two sources are standard, but
the third component W is a new source that arises due to differentiated firms. W can be
further decomposed into terms associated with vertical amenity Wg and horizontal amenity

W, respectively. The vertical amenities provided by firms are given exogenously, but the

15T Online Appendix A, we further decompose W, to see its sources.



effective amount of vertical amenities actually enjoyed by the workers is determined by the

worker’s decision of where to work, which in turn depends on the planner’s redistribution.!®

An introduction of any redistribution policy generates trade-offs through the three sources
in Proposition 2. For now, we focus only on the equity-efficiency trade-off assuming that
there is no difference in vertical amenities across firms: g; = g,Vj, and later we will extend

the analysis to multi-dimensional trade-offs with heterogeneous g;.

Consider a general redistribution policy that reduces consumption inequality. In this simple
economy with single skill type of workers, worker’s consumption inequality is completely
driven by the firm’s productivity dispersion. Thus, any redistribution policy should reduce
the rate of pass-through from firm’s productivity to worker’s consumption to improve the

inequality, and this results in misallocation of workers.

Proposition 3. We denote the probability of a worker working for a firm j by P;. We then

define the misallocation of labor between firm j and firm k under a redistribution policy r by

PT‘ pe
D, =1 1
cese(f) we(3)

Assume g; = g,Vj. The distortion of labor D7} is determined as follows:

L =0 X /Z:J (PT"(z) — PT*(2)) idz, where (7)

PT"(z) = dl;)igz) and PT¢(z) = dl;focgeiz) are the pass-through rates under the policy r and

in equilibrium, respectively. Under a redistribution v, PT"(z) < PT(2),Vz and Dj; < 0.

Proposition 3 shows that any redistribution policy that improves worker’s inequality leads
to misallocation of workers compared to efficient allocation in equilibrium, which is the
nature of the equity-efficiency trade-off in the monopsonistic labor market. Redistribution
makes workers value amenities—idiosyncratic preferences—more relative to wages when they

choose firms, reallocating workers from high- to low-productivity firms.

Before proceeding to optimal policy analysis, let us discuss why we need a redistribution

policy in the first place when the equilibrium is efficient and inequality is generated by the

16Gimilarly, the distribution of workers’ idiosyncratic preferences across firms is fixed(F(e)), but the ef-

fective horizontal amenities enjoyed by the workers depend on the allocation of workers to firms.

10



taste of workers. First of all, as in the classic optimal taxation literature (with competitive
labor market), even without market failures, the public cares about inequality. The social
welfare function captures this redistribution motive. Second, we remark that the key trade-
offs of a redistribution is not specific to this simple setup, where we abstract other sources
of inequality for a sharp analysis. The result applies to extensions with an additional motive

of redistribution (e.g. redistribution against workers’ skill dispersion), as we will show later.

3.2 Constrained Planner’s Problem

We have shown that any redistribution policy generates the equity-misallocation trade-offs.
Then what is the best way to provide redistribution? If one takes a specific form of policy
as in the Ramsey approach, the answer will be limited, as the policy restricts the optimal
balance of the trade-offs. Since we are interested in optimal property of a redistribution
that can be generally applied, we consider a constrained planner’s problem who faces the
key trade-offs of a redistribution without specific restriction on the policy. This allows us to

highlight the optimal property of redistribution policy to minimize the efficiency cost.

Our planner is constrained in the sense that given the planner’s choice of consumption
allocation {¢; }, each worker chooses where to work, and the planner should espect the optimal
workplace decision of workers. Thus, the constrained planner faces the same upward-sloping
labor supply curve as a firm does, which generates the key equity-efficiency trade-off. The
planner also does not have a direct tool for taxing amenities, and she can only indirectly
affect the effective amount of amenities by the consumption redistribution.!” We define our

social planner problem.

I"Note that in the following planner’s problem, each firm’s amenities are exogenously given, and workers

can enjoy amenities with no taxes or subsidies on them.
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Definition 4. The social planner’s problem with one type of labor is defined as the program

1
MaZic; L} {cp}.1 N - /Ev(gv {Cjagj}> +J-G (J Z U<ij>>
J

st (A) Do(gLi+ep) <30 %4L] (8)
(v) I= Z(ngj)ﬁ (9)
L= N(Cf?)ﬁ, Vi, (10)

where (8) is resource constraint, (9) is wage index, and (10) is firm j’s labor supply curve.

In this section, we provide the optimal consumption formula by solving the the planner
problem in Definition 4. Then, we will characterize the optimal properties of redistribution

from the next section to provide more tangible policy implications.!8

Proposition 5. The optimal consumption allocation of workers in the firm j, c;, is given by

: i (12 9v)
;= MR, +A, A=——-|1-p[v— 11
C] 1+Bx ]+ ’ (1_{_5))\ 5VN ( )
where MR; = nsz?_l is the marginal product of labor in firm j, and A and v are the

Lagrange multipliers on (8) and (9) respectively. The Lagrange multipliers satisfy + =

.Cij = ZJL;]
LJN =G'(Uy) - U'(cyy) and v = n%ﬁcj% —1.

If we assume that G(Uy) = - log(l_]f) and Ul(cyj) = ¢y, we can further characterize the

optimal allocation as follows.

8The trade-off of our constrained planner can be better understood by comparing our planner’s problem
to an alternative First-Best planner’s problem. For simplicity, we assume g; = 1,Vj and 7 = 1. The

First-Best planner solves the following problem (see Mongey and Waugh (2024) for details):

AT {j(e)},{c;(e),cs5} N/ (Z ﬂ{j(e)—j}(long(€)+€j)) dF(e) + G(Uy)

J

st. (A) N / (Z n{j(e)_j}cj(e)) aFE) +Y e <3 % <N / n{j(e)_j}dF(e))

The First-Best planner does not face the upward-sloping labor supply curve and can therefore choose the
allocation of workers across firms {j(e)} independently of the consumption allocation. Then, the First-Best
planner provides complete redistribution and allocates workers only considering the efficiency of production

and effective horizontal amenities—the optimal j(¢) is j(e) = j if Az; + ¢; > maxg [z + ).

12



(i) The optimal aggregate income ratio between workers and entrepreneurs is determined

1N .,
by the Pareto weight 1): 11273’% = ).
N Z]‘ L

1 ce
(i) The common transfer term A is positive if b < 1., where 1, = f%ﬁ ef£8 is the
N j I

equilibrium aggregate income ratio. If ¥ = 1., A = 0 and the optimal allocation is

equivalent to the equilibrium allocation.

Equation (11) shows that optimal consumption for workers working in the firm j is the
sum of a fraction of the marginal product of labor mM R; and the common transfer term
A. The size of A measures the degrees of redistribution for both (i) from entrepreneurs to
workers and (ii) across workers at different firms.!® Throughout the paper, we assume that
A is positive, which is satisfied if the G(-)-function does not put too much welfare weight on
the entrepreneurs. With the special social welfare function G(Uf) = 1) - log(U f>, the first
motive for redistribution is determined by the size of the Pareto weight on entrepreneurs
1»—Lower v implies more redistribution toward workers. The second redistribution motive
is achieved as the consumption inequality of workers working in different firms is reduced by

the common transfer term.?°

We also define the optimal markdown of a firm j by

¢j

_ 12
IU/] MRJ? ( )

which is the ratio of wage relative to the marginal revenue product of labor.?' A lower y;
implies that the wage is marked down more widely relative to M R;. The planner achieves

wage compression by setting a wider markdown—lower p;—at more productive firms.

Proposition 6. The optimal markdown is given by

B A 1 I
i = 1+B+MR where A_(l—l—ﬁ))\(l_ﬁyN>'

9The Lagrange multipliers A and VL are shadow prices of additional resources and extra worker, respec-

tively. The optimal A decreases in A and u , because the efficiency cost of additional redistribution is larger

when the shadow prices are higher.
20Under this special welfare function, redistribution across workers is provided using the transfer (A > 0)

from entrepreneurs to workers only when 1 < t.. If ¢ = 1., the equilibrium (with A = 0) is optimal.
“!In decentralization without income tax, y1; is also equal to 574~ since ¢j = w;.

13



The optimal markdown schedule is downward-sloping with respect to firm productivity:

dlogp;| HE;  dlog MR,
dlogz; |, % + ﬁ dlog z;

3.3 Properties of Optimal Redistribution without g-heterogeneity

We proceed further to highlight the key properties of redistribution policy that can optimally
balance the trade-offs. We do this step by step. In this section, we consider the case with
no differences in vertical amenity across firms, which allows us to focus on how to optimally
balance the equity-efficiency trade-off (abstracting from the mechanism through the effective

amenity). In Section 3.4, we extend the analysis to allow heterogeneity in vertical amenity.

Assume g; = ¢ for all j. In Proposition 3, we have shown that any redistribution policy
causes misallocation through the pass-through rates. Thus, when designing the redistribu-
tion policy, we need to be careful about its impact on the pass-through rate schedule. The
next proposition characterizes the optimal property of the PT-schedule by comparing the
schedules in equilibrium and under the two redistribution policies—the constrained plan-
ner and the HSV income tax with the functional form T'(w) = w — A - w'™" (Heathcote,

Storesletten, and Violante (2017), hereafter HSV).

Proposition 7. The schedules of pass-through rates :ﬁziiz are characterized as follows.
1. In equilibrium without redistribution policy, PT = m, V7.

Under the HSV income tax and constrained planner, the firm j sets

PTT L-7 d PT? e
.= s an .= s
Tool+ (-1 -n)ps 71 4+95(1—n)fb
B o
where ® = 7 < 1, showing that redistribution reduces the pass-through rates:
7T L MRy+A

PT? > PT?, and PT7 > PT7.
2. Under the constrained planner, the pass-through rate PT7 increases in z;.

o - _ _ 1-n B(1—7)+1 B
3. PT? > (<)PT7,  for zj > (<)z, where z = % (%) (%) (1 —7)g?0=m,
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Under both redistribution policies, productivity pass-through rates are lower than those
in equilibrium, which improves inequality at the cost of misallocation. More important,
Proposition 7 highlights how the constrained planner optimally balances the equity-efficiency
trade-off. The planner sets the PT-schedule that increases in firm productivity so that the
degrees of reduction in PT caused by the redistribution are smaller at more productive firms
where the efficiency cost of such reduction is high. This optimal property is more pronounced
when it is compared to the schedule under the HSV income tax. At more (less) productive
firms, the PT rates of the constrained planner are higher (lower) than those of the HSV
income tax. We explicitly show how this tilted PT-schedule mitigates the distortion.

Proposition 8. Assume g; = g for all j. Consider two firms with z; > z,. The distortion

D%, defined in (6) satisfies the following.

1. Under the HSV income tax (c = ¢w'™", 0 <7 < 1), MR} > MRy, and

T8 MR?
DTo=—_— 7 ] J 0 13
S T T B =) Og(MRz><’ 1)

implying a misallocation from the firm j to the firm k (under-allocation to j).

2. In the constrained planner’s optimal allocation,

2, = DI+ DP,  where (14)
a Zj [0 T 1
prr — 5></Zk (PT*(2) = PT"(2)) Zdz.

If 2, > z (Z is defined in Proposition 7), then D}’ > 0 and Dj, < D%, <0, implying

that the misallocation from firm j to k is mitigated by the constrained planner.

Proposition 8 considers a case where firm j has higher productivity than firm k. A redis-
tributive HSV income tax causes a misallocation (D}, < 0) from a less productive firm &
to a more productive firm j (Proposition 8.1). The tilted PT-schedule of the constrained
planner mitigates this misallocation (D7, < D¢, < 0) for firms with high productivity above
the cut-off z (Proposition 8.2). In this region with high marginal products of labor, the mis-
allocation is especially costly, and we can minimize the cost by designing a redistribution so

that PT is raised in this region (relative to PT under the HSV income tax).
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We have shown that we can lower the efficiency cost of redistribution by designing a policy
that generates a PT-schedule increasing in firm productivity. Then, what kind of policy do

we need to implement this optimal property? We investigate possible implementation.

Proposition 9. An optimal allocation can be implemented with various policies by combining

labor income tax and firm requlations.

1. The labor income tax alone cannot implement the optimal allocation.
2. The following policies can implement optimal allocation.

(a) Revenue-dependent subsidy and progressive income tax:
Given an income tax with the form T(w;) = w; — ¢ - wjl»_T, a sum-to-zero subsidy
schedule {S;(y)} to the firm can implement the constrained optimal allocation if it
satisfies ¢ - (1 + S;-(yj))l_T X (14(3(11)55) X MR;™ = % + ﬁ. If = < % . MARJ_

Vj, Si(y;) decreases in firm productivity z;.

(b) Employment-dependent subsidy to the firm only:
A sum-to-zero subsidy schedule S(L) that is common to all firms can implement

the constrained optimal allocation if it satisfies g’(L]—) = % AL

Given that the planner provides redistribution against workers’ inequality, one might con-
jecture that optimal allocation could be implemented using a redistributive income tax only.
Proposition 9 shows that this is not possible. The fundamental difficulty is that the labor
income tax can affect the PT-schedule only through its impact on the labor supply elasticity,
but the change in the labor supply elasticity generates additional efficiency cost. In Section

3.5, We revisit this limitation and compare the effectiveness of various realistic policies.

To generate the tilted PT-schedule, we need a wedge between the marginal product of labor
and wage, which calls for a firm regulation. Proposition 9 considers a subsidy to the revenue

or to the hiring cost.?? Note that the first decentralization encompasses infinite combinations

22With a revenue-dependent subsidy {S;(y)} which sums to zero—although named subsidies, are actually

taxes for some firms, the firm j solves the following problem given S;(y):

Mmawy; w;,r;  Yj + 55 (y;) —wiL; sty =2Lj,

0.)B
and szNi(wJ?J) .
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of the income tax (with various levels of 7) and (firm-specific) revenue-dependent subsidy.
The marginal subsidy rate decreases in firm productivity, but decreases less in the region
with high marginal products of labor. Alternatively, linear employment-dependent subsidies
common to all firms can implement the optimal allocation. However, when a progressive
income tax already exists, a common schedule is not enough for decentralization. Since firm-
specific subsidies are not realistic, we compare the effectiveness of realistic (approximating)

policies in Section 3.5 and investigate them numerically in Section 4.

3.4 Properties of Optimal Redistribution with g-heterogeneity

Now, we are back to the economy with heterogeneous vertical amenities. Recall that there
are three sources of welfare—efficiency, consumption inequality, and effective amenity. When
firms are also different in their vertical amenities, a redistribution can improve welfare
through two channels: (i) reducing the consumption inequality and (ii) increasing the ef-
fective amount of vertical amenities. Any redistribution policy reduces the transmission of
the dispersion in the marginal product of labor to the dispersion in consumption. This lowers
not only pass-through (PT) rates but also compensating differentials (CD)—the consumption

compensation for lower level of amenities—with heterogeneous g.23

Then, we need to consider multi-dimensional trade-offs when designing a redistribution
policy. A decrease in PT still reduces the consumption inequality at the cost of misallocation.
In addition, a reduction in CD increases the effective vertical amenity by making workers
value amenities more relative to wages, also reallocating workers across firms. The next

proposition revisits the labor distortion in Proposition 3 by rewriting D7 .

With this subsidy, the optimal wage choice of firm j is w; = (1 + S%(y;)) X %M R;. Alternatively, with an

employment-dependent subsidy S(L), the firm j solves the following problem given S(L) :
0.:)B
and L; = N%.

Mmaty, w, L, Yj+ S(Lj) — w;L; st y; =2z LY,

Then the optimal wage choice of the firm j is w; = %MR]- + %S/(Lj).
23The mechanism of compensating differentials is that a lower amenity of a firm decreases labor supply,
leading to higher marginal product of labor, thus higher wage (consumption) of workers at that firm. Thus, a

weaker link between the marginal product of labor and consumption reduces the compensating differentials.
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Proposition 10. In the presence of heterogeneous vertical amenities, the labor distortion

under policy r, D%, is determined by both pass-through and compensating-differential rates:

Di, = Di+Dj, where (15)
s 1
Dy = 6X/ (PT"(2,9;) = PT(2,9)) dz, and
2k Z
93 1
Dy = —Bx [ (CD"(z19) = CD"(z19) S dg,
9k

where PT?(z, g) = M52 C9| and CDP(z,g) = 5eC0)
g

Lpefer)

Proposition 10 shows that with heterogeneous g, a redistribution policy causes misalloca-
tion through changes in both pass-through and compensating-differentials. Thus, to provide
redistribution at a lower efficiency cost, we need to design a policy considering its impact on

the PT and CD together. We now characterize the optimal properties of PT and CD.

Proposition 11. With heterogeneous {g;}, the equations for the pass-through rates are the as

dlog c;
dlog g;

) are characterized as follows.
%

as in Proposition 7. The compensating differentials (—

1. In equilibrium without redistribution policy, CDj = 14(:(;2)755 V.

Under the HSV income tax and the constrained planner, firm j sets

A-Di-ns . ®1—n)s
0 -ni-ns = e

CD; =

B MRe
where ®% = —42—2— < 1, showing that redistribution reduces both PT and CD:
j 5 MR2+A

PT? > PT}, and CD§ > CDj}, 1 € {T,0}.
2. Assume z; > zi, then D] < 0, r € {7,0}. On the other hand, D} < (>)0 if g > (<)g;.

3. Under the constrained planner, both PT°(z,g) and CD°(z,g) increase in M R°(z,g),

implying that they increase in z given g, while they decrease in g given z.

4. Given g, both PT°(z,g) and CD°(z,g) cross PT7(z,g) and CD"(z,g) from below:
PT°(z,9) =2 (S)PT7(z,9) and CD°(z,9) = (S)CD™(z,9) if = = (<)z(g), where
z(g) = % (%)1_77 (%)ml_ﬂﬂ (1 —7)g%0= is g-dependent cut-off productivity.
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Any redistribution reduces PT and CD, improving the consumption inequality and increas-
ing effective amenity (Proposition 11.1). Reduction in PT reallocates workers from high- to
low-productivity(z) firms given g, and reduction in CD reallocates workers from low- to
high-amenity(g) firms given z, implying misallocation to firms with lower marginal products
of labor in each margin (lower z; or higher g; implies lower M R;). But with heterogeneity in
both z and g, whether additional reallocation through the CD mitigates or worsens misallo-
cation through the PT depends on the correlation between firm’s productivity and vertical
amenity. Proposition 11.2 shows that under a positive correlation, reallocation from low-g to

high-¢g implies reallocation from low-z to high-z, mitigating the misallocation through PT.

Given the multi-dimensional trade-offs, how can we provide redistribution at a low ef-
ficiency cost? Proposition 11.3 and 11.4 characterize the desirable properties of PT and
CD by showing how the constrained planner sets these schedules to minimize the cost of
misallocation when providing redistribution. The planner sets the PT and CD schedules
that increase in z given g and decrease in g given z, mitigating misallocation at firms with
higher marginal products of labor where misallocation is especially costly. At productive
firms above the (g-dependent) cut-off productivity z(g), the planner’s PT and CD are higher

than those under the HSV income tax (which are constant for all firms).

Note that this is the best that a constrained planner can do. Ideally, to minimize the
efficiency cost of redistribution, it would be optimal to increase PT at high-productivity firms
(subsidizing high-z firms) and increase CD at low-amenity firms (subsidizing low-g firms).
However, the planner without a direct tool to control vertical amenities can only achieve
this partially, as she cannot separately control the PT and CD. For example, when firms
with high productivity also have high vertical amenities, subsidizing high-z firms (relative to
low-z firms) and subsidizing low-g firms (relative to high-g firms) are not compatible. The
next proposition shows that at high-productivity firms, the planner’s PT-schedule improves

the misallocation, but the CD-schedule does not necessarily mitigate the misallocation.

Proposition 12. Consider two firms that have productivity-amenity pairs (z;, g;) and (2x, gi)-

Assume that

) A\ (I=mB
2 > 2z, and j—J > (?) . (16)
k k
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Under the HSV income tax, D}, < 0 as in (13). The labor distortion decomposition under

the constrained planner (14) also applies, but D}’ should now satisfy

ngip = D" + DI where (17)

a; “ o T 1
DI = B x/ (PT(z,9;) = PT7(2, 95)) ~dz,

2k

a, 9i o T 1

9k
We denote the cut-off productivity associated with g = max{gg, g;} by

— 1777 6(177—)4’1 — _ — = a . . oq e
Z(g) = % (%) (%) (1—7)gb = If 2. > 2(g), then D{*" > 0 (implying mitigated

distortion), and the sign of D3 depends on the size of g; and gy:
(i) D3 >0 if g, > g; (mitigated distortion), and
(i) D3 <0 if g; > g (stronger distortion).

Under the condition of (16), the firm j has a higher marginal product of labor than the
firm k. The negative distortion D7, implies that a redistributive HSV income tax causes a
misallocation of labor from the firm j to k. Proposition 12 shows how the planner improves
this distortion. For firms with productivity above the cut-off z(g), a higher PT with the
tilted PT-schedule mitigates the misallocation, but a higher CD with the tilted CD-schedule
does not necessarily improve the misallocation, showing the planner’s limited ability. Higher

CD mitigates distortion only when g is negatively correlated with z (z; > 2, and g; < gx).

When z and g are positively correlated (z; > z, and g; > gi), a higher CD above the
cutoff Z(g) reduces the relative consumption of workers in the higher-amenity firm j, which
induces workers to move from j to k. But the firm j has a higher-productivity with a
positive corr(z, g). This implies that the increase in CD by the planner generates additional
distortion (D§" < 0) counterbalancing the good effects of a higher PT (D{"” > 0) above the
cutoff Z(g). As long as productivity is more important in determining the firm’s marginal
product of labor—assumed by (16), the channel through PT dominates the channel through
CD, and it is best to set PT and CD schedules that increase in firm productivity (z).

Role of corr(z, g) We summarize the role of corr(z, g). First, any redistribution policy

reduces CD, but its trade-off depends on the correlation. With a higher correlation, reduced
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CD can better mitigate misallocation through PT (Proposition 11.2), which increases the
optimal amount of redistribution. However, a higher correlation makes worker’s workplace
decision respond less to a reduction in CD, leading to a smaller increase in the effective
amenity. Second, how much the planner can do better with the refined PT and CD schedules
also depends on the correlation. With a higher correlation, the planner’s adjustments of
tilting PT and CD are less powerful in both mitigating misallocation and increasing effective

amount of amenity. In Section 4, we quantitatively investigate the role of corr(z, g).

3.5 Policy Implications—Comparison of Approximating Policies

Since exact decentralization of the constrained planner’s allocation requires unrealistic firm-
specific policies (Proposition 9), we consider realistic (approximating) policies and investigate
their effectiveness. As we have pointed out, an important property of the redistribution
policy is its impact on the PT and CD schedules. The effectiveness of policies depend on
their ability to generate the optimal property of the PT and CD.

We rewrite the PT and CD to see how policies can affect them in general:

dloge;  dlogc; dlogw; dlog M R;

PT: = = d 18
I = dlogz;  dlogw,  dlog MR, dlogz ' (18)
cD, = dlog c; _ dlog c; " dlogw; " _dlogMRj (19)
dlogg; dlogw; dlog MR; dlog g;
which clearly shows the possible channels of the policies. Note that both diiof)giﬁj and

dg’iffj are determined by technology (without direct control over the amenities). Thus,

J

policies can affect PT and CD through 5112:;? or through d‘folgg]\;”é_. First, firm regulations
J J

can do the job by generating a non-proportional wedge between the wage (w;) and the

marginal revenue product of labor (M R;), which can be done by taxing/subsidizing either

revenue or labor cost. Second, redistributive income taxes have a direct impact on fllllgggij,
J
and an indirect impact on di}gg]\;’ ;{j through the change in the elasticity of labor supply. The

next proposition investigates the effectiveness of these policies in the PT and CD schedules.
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Proposition 13. Under each policy r, PT} and CDj] are expressed in the following forms:

BIOgCT. dlogc;
810gzj- 6 ) <_d10ng)
PT} = ! and CD! = : (20)
dlogcy J dlogcy
1+5(1—77)'<—d10ng> 1+5'(—(u0ng)

In the following two cases, we consider firm requlations given the existing HSV income tax

1. Employment-dependent subsidy S(L;) (given HSV income tax)
Consider a subsidy that is linear in employment: S(Lj) = 5-L;. Under S'(Lj),

810gc}§ MR; leng (I —n)MR,

MR; +3  dlogL; = (1-7) MR;+3

=(1-7)

, implying the following.
Olog z;

(a) Both PT; and CD; decrease in 8.

(b) If § > 0, both PT; and CD; increase in M R;.

2. Revenue-dependent subsidy S(y;) (given HSV income tax)
Consider a revenue-dependent subsidy schedule S(y;) for firms. Under S(y;),

Jlog cf dlog 039

= (=) (=r(y)), and =R = (1) (L r(y), where

Olog z;

r(y) = —1‘1,,;1,/()5) measures the rate of progressivity of S(y), which implies the following

(a) The level of the marginal subsidy rate S'(y;) does not have an impact on PT; and
CD;. S(y;) affects PT and CD only through progressivity r(y).

(b) Higher r(y;) results in lower PT; but higher CD;.

3. Finally, we consider a case with labor income tax T (w;) only. Under T'(w;),

dloge] 1 dlogcj 1

= — = p(w]-) X = ,
1 . 1— 1 . 1 dlog B(w;)
dlog z; n dlogL; 1- - conk dlgogwjg

where

p(w;) = % and B(w;) = B x p(w;), which implies the following.

(a) Lower progressivity through higher p(w;) affects PT and CD through two channels.
i. Direct: higher p(w;) increases PT; and CD; controlling for B(wj).

ii. Indirect: higher B(w;) decreases PT; and C'D; controlling for p(w;) and ddl(l)oggf_.
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(b) If T'(w;) satisfies p'(w;) > 0, then

i. PT; and CD; increase in w; controlling for 3(w;), and

dlog p(w;)

ii. B(w;) counterbalances (i) controlling for Tlogw.

As we discussed above, a firm regulation which generates a non-proportional wedge between
wage and marginal product of labor can generate the schedules of PT and CD which increase
in firm productivity. Proposition 13 shows that a linear employment-dependent subsidy can
do the job, while we need a nonlinear revenue-dependent subsidy to tilt either schedule. In
fact, a progressive revenue-dependent subsidy is not effective, as an increase in progressivity

moves the PT and CD in opposite directions.

Proposition 13 also shows the role of income tax. Linear tax has no impact on the PT
and CD, and constant progressivity implies constant schedules of them. An income tax
schedule whose progressivity decreases in income can provide direct forces of making PT
and CD increase in firm productivity, but the same tax schedule also provides the opposite
force through has indirect effect—causes the elasticity of labor supply to increase in wage—
which makes the income tax less effective in lowering the efficiency cost of redistribution.
The effectiveness of this additional firm regulation depends on the sources of inequality

(corr(z, g)), which is quantitatively investigated in Section 4.

3.6 Extensions to Monopsony Distortion Correction

So far, to focus on the trade-offs generated by a redistribution policy, our analysis has been
carried out in an economy where there is no distortion in a monopsony equilibrium. In this
section, we show that the key results extend to an economy with monopsony distortion (both

misallocation and aggregate distortion). see Online Appendix B for a detailed derivation.

3.6.1 Monopsony-Distortion 1: Misallocation

First, we consider an extension where the dispersion of monopsony power generates misalloca-

tion in equilibrium. We assume that each firm j belongs to a market m(j) and denote the set
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of firms in the market m by J,,,. Worker’s € is drawn from a distribution which has a nested-

logit structure: F(e) = exp (— > (Zjejm exp (—i))pm) where p,, = \/1 — corr(ej, €5)

captures the degree of independence within the market if m(j) = m(j’) = m.

om l?/pm.gﬁ/pm

Then, the labor supply curve of a firm j is Lj = N X P,;, X Py, = N X Z ﬂ’m i s

where I, = Yycs w) /om . gBlPm implying that the elasticity of labor supply is 3/pm, and the

w
markdown in equilibrium is p = M}J%e =7 _%p/’;

. Assuming a variation in p,, across markets,
heterogeneous elasticities generate a dispersion in markdown uj, leading to misallocation
between markets in an equilibrium. The planner then has an additional goal of improving

the misallocation driven by the p,,-dispersion when designing a redistribution policy.

In this extended economy, there can be two types of misallocation: (i) between firms
within a market and (ii) across markets. The next proposition characterizes misallocations

in equilibrium and under the constrained planner.

Proposition 14. We denote the probability of a worker working for a firm j and a market

m in a competitive labor market—where w; = MR;—by P/ and P, respectively. Under a

m’

policy p (including an equilibrium with no policy), we define the misallocation between firms

7 and k within a market m by

Dl =ton () ~tos (). for ) =) 21

and we define the misallocation between markets m and m’ by

Py P
Dy, . =log (Pp ) log <P* ) : (22)

These labor distortions are characterized as follows.

1. Within a market, an equilibrium allocation is efficient with D5, = 0, while the con-
strained planner’s redistribution generates misallocation with DY, # 0. All the results
in Propositions 10, 11, and 12 apply with the only change in the elasticity term—_ is
replaced by B/pm in all equations.

2. To characterize the misallocation between markets, we further assume thatn =1 (y; =

z; - L;) and consider two markets with p,, > ppy.
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(a) In equilibrium, misallocation between markets arises with labor distortion

e o ﬁ/pm o 6/:0771’
D = 6 (log<1+5/pm> log<1+ﬁ/pm/>> <0

which implies under-allocation to less correlated market with higher p,,.

(b) Under the constrained planner, the consumption of workers at firm j satisfies the

B/pm
1+8/pm

of the equilibrium by setting Ap, > Apy so that Dy, ., < Dy ., <0

Jormula: ¢ = MRS+ A,. The planner can then mitigate the misallocation

Proposition 14 shows that in the extension with nested-logit, the redistribution within a
market has exactly the same trade-offs and optimal properties of a redistribution policy as in
the single-nest case, implying that the key results are robust to the economy with monopsony
distortion. When the monopsony power itself generates misallocation, however, the planner

has an additional goal—the policy should also correct the misallocation across markets.

3.6.2 Monopsony-Distortion 2: Aggregate Distortion

In a monopsonistic labor market, aggregate markdown can generate distortion if there is
endogenous unemployment or intensive labor supply decision. Here, we consider an extension
with an intensive labor supply. For simplicity, we assume that workers have preferences with

no income effects in labor supply:

1
1+

u(c, h) = log (c - 1h1+1> , (23)

where h is working hours. A worker solves the two-stage problem: (i) choose where to work

and (ii) decides working hour. Solving backwards, after choosing firm j, the worker solves

1+1

’ €

V(w;) = max log <c — hHl) +logg; st. c=w;-h,

and the worker chooses a firm in the first stage: V = E [max; V (w,) + €;; + log(g;)], where

€;; is again drawn from the Gumbel distribution.

With the special preferences, the optimal working hour has a closed form solution, h(w;) =
wPFe) g8
J

w§, and the firm j’s labor supply curve is derived as L; = N; x h; = N X ———% x w§, where
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=3 wf (e gf . Then we denote the total elasticity of labor supply by € = Ziggiﬁ_ =

eV + € = B(1 + €) + ¢, which is constant for all firms. In an equilibrium of this economy,
firms with monopsony power set wages with a constant markdown: w§ = % MRS, so there
is no misallocation of workers. However, lowered wages due to markdown decrease workers’
working hours relative to the efficient working hours in the competitive labor market. Then

the planner has an additional goal of improving the distortion driven by the aggregate

markdown when designing a redistribution policy.

The next proposition characterizes the labor distortion—misallocation and aggregate distortion—
in equilibrium and under the constrained planner. These distortions are measured by com-

paring the allocation with the efficient allocation in a competitive labor market.

Proposition 15. Consider an economy with intensive labor supply with worker’s preferences
(23). We define the misallocation D% between firms j and k under a policy p as in (21),

and we also define the distortion of labor at firm j due to the aggregate markdown by
Df’p = log i} — log I}, (24)

where h? and h} are the working hours of workers in firm j under a policy p and in the

competitive marke w1 w, = -/, TESPECLIVELY. € characterize ese Labor aistoriions.
petiti ket (with w = MR; pectively. We characterize these labor distorti

1. Distortion due to Misallocation:
There is no misallocation of workers in equilibrium (D5, = 0), while a redistribution

causes misallocation. The characterization of misallocation in Proposition 10 applies.

(a) The optimal properties of PT and CD in Proposition 11 apply to modified PT and
CD which include additional feedback effects through the working hours.

(b) Aslong as B(1—n) > {7k, the planner’s role in mitigating misallocation in Propo-

sition 12 applies.
2. Distortion due to Aggregate Markdown:

(a) In equilibrium, working hours of workers are reduced due to the markdown, gen-

erating distortion.: DjA’p = 1+(1Efn)e X log (,uj) <0, where p§ = ﬁlt < 1.
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(b) Under the constrained planner, the distortions in working hours satisfy

N?‘MROLJ)
:ue"MRij ’

J

A A A A
D = D + D9, where Dj¥% = e-log (

where g = 1-6:4 +(1+e)- MRAgjh;?' Df’g“p > 0 for firms with Pf > P¢, which

implies that the distortion is mitigated for firms with high productivity.

Proposition 15 shows that in the extension with intensive labor supply, the planner still
faces the same trade-offs of a redistribution as in the benchmark case, but now has an
additional consideration of correcting the monopsony distortion. The optimal properties of
the PT and CD that increase in firm productivity is maintained to lower the efficiency cost
of a redistribution, but the planner also mitigates the distortion in working hours generated

Y

by the monopsony power by increasing pf = 52— for high productivity firms.
Lj

4 Numerical Analysis

So far, we have analyzed the optimal properties of a redistribution policy through PT and
CD schedules and their effectiveness. We now confirm these results numerically and quanti-
tatively decompose the welfare gains from the redistribution policy. We also investigate how

much of the optimal welfare gain can be approximated with more realistic policies.

We set the mass of workers and firms as N = 0.88 and J = 0.12.2* We set the elasticity of
the labor supply § = 4.5 and return to the scale parameter n = 0.75. We assume that the
joint distribution of firm productivity and amenity is log-normal:

log z; o2 P2g0:04
~ N(0,X), where X = ) :

log g; P2g0 04 o,

We calibrate the parameters of the distribution o, = 0.93,0, = 0.76, p., = 0.95 to match the

variance decomposition of firm pay premiums as in Lamadon, Mogstad, and Setzler (2022).2°

24(N, J) matches the share of workers and entrepreneurs in the population as in Boar and Midrigan (2025).
25The firm pay premium ; is the sum of the productivity spill-over component ¢, and the compensating

differential component. See the Online Appendix E.1 for details.
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4.1 Schedules of Pass-through and Compensating Differentials

We consider the utilitarian social welfare function with ¢ = 1 as a benchmark.?® Throughout
this section, we mainly compare three cases: (1) equilibrium without redistribution policies,
(2) constrained planner’s allocation, and (3) allocation under the optimal HSV labor income
tax.2” We also consider other approximating policies where the progressivity of HSV labor
income tax is fixed at the current US level (7 = 0.18) and the planner has access to either (4)
HSV revenue-dependent subsidies to firms, or (5) linear employment-dependent subsidies to

firms (see Online Appendix D.5 for exact form of the policies).?

Figure 1 and Figure 2 plot the PT and CD schedules under various policies for low and
high p.,’s. In equilibrium (1), both PT and CD are constant across firms. All redistributive
policies reduce the levels of PT and CD relative to those in equilibrium to improve consump-
tion inequality and increase the effective level of amenities. The constrained planner (2)
sets tilted schedules that increase in firm productivity to minimize efficiency costs, while the
HSV income tax (3) is restricted to impose constant schedules, which confirms the results of
Propositions 7 and 11. On the other hand, the planner with HSV revenue-dependent sub-
sidy to firms (4), also confined to set constant schedules, cannot reduce the PT rate as much
as the rate under the HSV income tax, because lowering PT by raising the progressivity
of revenue-dependent subsidy inevitably increases CD as shown in Proposition 13. Provid-
ing linear employment subsidies to firms (5) best approximates the constrained planner’s

allocation by both sufficiently reducing the levels and generating the tilted schedules.

The correlation between firm productivity and amenities, p.,, determines the extent to

which the constrained planner can perform better than the optimal HSV income tax using

26Throughout the quantitative analysis, we abstract from the redistribution across entrepreneurs by as-
suming that G (% > Ule fj)) =1 -log (% >oc fj). In reality, firms’ financial portfolios are well diversified.
See Online appendix D.2 for further discussion. See Online Appendix E.5 for the case with ¢ = 0.

2TTo focus on the redistribution across workers, we allow the planner to adjust the aggregate labor income
share in all five cases (by having access to linear revenue-dependent subsidies to firms). Here, the utilitarian
planner optimally sets the labor income share to %W = 0.88.

28We consider such policies because in reality the progressivity of the labor income tax is determined by
various other factors (e.g. redistribution between differently-skilled workers), so it may seem implausible to

approximate the constrained planner’s allocation by varying the progressivity of labor income tax only.
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Figure 2: Degree of compensating differentials

refined PT and CD schedules. As we have shown in Proposition 12, at lower values of p,, (but
still positive), the two goals of the planner—subsidizing high-productivity firms and subsi-
dizing low-amenity firms—are less conflicting, allowing the planner to set steeper schedules
of PT and CD in Figure 1 and 2. This explains why the constrained planner achieves larger

welfare gains when p,4 is lower, which we show through the welfare decomposition below.

4.2 Welfare Gain Decomposition

How much can we improve welfare by optimally balancing the trade-offs of a redistribution

policy? We now evaluate welfare gains and decompose them by their sources—efficiency,
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Decomposition
Total -
Pzg Gains Efficiency | Redistribution - Amemty.
Vertical | Horizontal
0.95 7.403 -17.894 2.359 26.853 0.743
(100%) | (-276.1%) (32.6%) (333.1%) | (10.4%)
0.50 4.631 -11.755 2.062 14.259 1.675
(100%) | (-276.2%) (45.1%) (294.5%) | (36.7%)
075 2.254 -5.977 1.263 5.421 1.874
(100%) | (-276.5%) (56.3%) (236.8%) (83.3%)
0.95 0.565 -1.547 0.366 0.045 1.727
(100%) | (-276.6%) (64.7%) (8.0%) (303.8%)

(a) Welfare Gains from Constrained Planner’s Allocation

Decomposition Gains
Total - Lt
Pzg Gains Efficiency | Redistribution Amenity éeP.(%O)
Vertical | Horizontal
0.95 6.328 -15.608 4.253 19.183 1.402 85.5
’ (100%) | (-276.6%) (67.8%) (286.0%) | (22.7%) '
4.197 -10.751 2.825 11.811 1.548
0.50 90.6
(100%) | (-276.6%) (67.8%) (271.5%) (37.4%)
2.148 -5.712 1.449 5.076 1.629
0.75 95.3
(100%) | (-276.7%) (67.7%) (233.0%) | (76.1%)
0.558 -1.529 0.377 0.088 1.646
0.95 98.8
(100%) | (-276.7%) (67.7%) (15.7%) | (293.3%)

Notes: The welfare gains are reported in consumption-equivalent variations which satisfy 1 + CEV =
(1+CEV,)(1+ CEV,)(1+ CEV,). Numbers in parentheses refer to the decomposition of welfare change

(b) Welfare Gains from the Optimal HSV Labor Income Tax

Table 1: Decomposition of Welfare Gains

(dW = dW, + dW,. + dW,). See Online Appendix E.4 for the details.

consumption inequality, and effective amenity—as in Proposition 2. Table 1a and Table 1b
report the welfare gains from the constrained planner’s allocation relative to the equilibrium
and the gains from the optimal HSV labor income tax relative to the equilibrium, respectively.
They verify that redistribution achieves welfare gains by improving worker’s consumption

inequality and increasing effective amenities, at the cost of lowering production efficiency.

The correlation between firm productivity and amenities plays its role in two aspects, as we

have discussed in Section 3.4. First, the standard equity-efficiency trade-offs of any redistri-
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Figure 3: Sources of Inequality and the Optimal Policy

bution policy become relaxed as the correlation increases. Figure 3a shows that the amount

of redistribution measured by A increases in p.4, even though the role of firm premium in

Vie]
V(log w]

wage inequality—measured by —decreases in p.,. This is because with higher p.,,

reallocation through the reduced CD mitigates misallocation as shown in Proposition 11.2.

Tables la, 1b and Figure 3b confirm mitigated inefficiency when p,, is higher.?:3

Second, and more important, higher correlation limits the planner’s ability to balance the
multi-dimensional trade-offs. Comparison of Tables 1a and 1b shows that the differences in
welfare gains between the constrained planner’s allocation and the optimal HSV labor income
tax are indeed greater at lower values of p.,, demonstrating that the planner’s refined PT
and CD schedules can work more effectively when the correlation is low. The optimal HSV
income tax achieves 85.9% of the constrained planner’s welfare gains at p,, = 0.25 whereas
98.9% at p., = 0.95. Recall that compared to the optimal HSV income tax, a lower CD
of the planner in the low productivity region increases the effective vertical amenity, while
a higher CD in the high productivity region generates inefficient misallocation (Proposition
12). As p,, increases, the planner’s welfare gain from this refined CD schedule decreases,

since a higher p,, results in a less increase in effective-g (with a weakened response of workers

29Figure 3b shows that when p,, is higher, productive firms employ more workers despite greater A.
30Table 1a also confirms that higher A at higher correlation does not lead to greater welfare gain as

reduced CD leads to much less increase in effective vertical amenity with higher correlation.
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to CD) and an increased inefficiency (with further misallocation from high- to low z).3!

In Online Appendix E.4 we also present the decomposition of the welfare gain from imple-
menting the approximating policies. The HSV revenue-dependent subsidy achieves a smaller
portion of the welfare gains, as lowering PT for wage compression raises the level of CD and
is therefore inefficient at increasing vertical amenities. The linear employment-dependent

subsidy achieves most of the welfare gains regardless of the values of p.,.

5 Extension to Multiple Skill-Types of Workers

We extend the analysis to multiple types of workers with different skills. There are two types
of workers, high- and low-skilled, with a total mass N = N, + N,. Without a redistribution
policy, each firm j pays skill-specific wages ws; for s € {h,(}, and gs; is the value that
workers of skill s place on vertical amenities g; provided by the firm j. From the worker’s

optimal decision, the labor supply curve of s-skill in the firm j is derived as Ly; = N -

Y . . . _ _
%. The firm j produces output using production technology y; = z; - §;, where §j; =

1, where o is the intensity of the skill, 7 is the returns to scale

(ajL;;l (- aj)LZf)
and o is the elasticity of substitution. In this section, we assume a CRS production (n = 1),
and allow 7 < 1 in the quantative analysis. In equilibrium, the firm j, which maximizes
profit, sets the wages as markdown from the workers’ marginal revenue products:

1 1
5 - Lpi\ 5 - Ly )
Whj = 145 e boap (22 o Wy = 148 Nz} L1 -ay) ?7] : (25)
J

MRy MRy;

Note that our model also allows for systematic sorting of worker skills across firms. First,
demand-side sorting can arise due to the complementarity between firm productivity and

worker skill. High-productivity firms have a higher demand for high-skilled workers (corr(a;, z;) >

31The effect on horizontal amenities can go in either direction. A reduction in PT makes the workers
choose firms in favor of amenities, thereby increasing horizontal amenities. A reduction in CD makes the

workers value wages more and lowers horizontal amenities. The net effect depends on the value of p.g.
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0). Second, there can be supply-side sorting if differently skilled workers value amenities dif-
ferently. If high-productivity firms provide more amenities, high-skilled workers who value

the amenities more can sort into more productive firms.

We now analyze optimal policy. The trade-offs of a redistribution in Section 3 are still
alive, but in the presence of multiple types of workers, there is an additional motivation for
redistribution between different types of skills. In the presence of type-dependent subsidy,
the planner can separate this redistribution between skill types from the redistribution across
workers at different firms within skill type, thus the properties of optimal allocation are the

same as in the economy with only single type (see Online Appendix C for more details).

However, the assumption of a type-specific policy is surely unrealistic. We commonly
observe size-dependent policies for firms in many countries, but skill-dependent policiess
are rarely used. It is hard to implement policies that condition on the worker skill, since
our definition of skill includes not only the level of education but also the general income

generating ability.?? Thus, we assume that the planner can only use type-independent policy.

5.1 No Discrimination Constraint and the Constrained Planner’s Problem

The welfare function is the weighted sum of utilities of workers and firm owners, given by

W= Nh/gvh(g; (e DAF () + Nglw(g; (e NAF(E) + 1 - J - log ((1] Zcfj) .

J

It reflects that with multiple skill types, the planner’s motives of redistribution across workers

combine both the redistribution across different firms and redistribution between skill types.

The planner who cannot use skill-specific policies faces additional constraints which we

call no-discrimination constraints (hereafter NDC):

Chj Cyj .
— Vi=1.....J 26
MR,, MR, T (26)

The constraint requires that the markdown—the ratio of consumption to marginal revenue

products—should be the same across differently skilled workers within a firm. This implies

32This broadly defined definition of skill is as in the standard Mirrleesian labor income tax literature.
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that the planner cannot direct all of its resources to a particular type of worker when subsi-
dizing a firm. To increase the consumption of a low-skilled worker, the planner should also

increase the consumption of a high-skilled worker working in the same firm.

The form of the no-discrimination constraint (26) is motivated by decentralization with
skill-independent policy. Suppose that the government can use revenue-dependent subsidy
S;(y), then the firm j maximizes profit y; + S;(y;) — (wnjLn; + we;Lej) subject to the labor
supply curves. The optimal wage setting of the firm implies that

B wn _ wy
115 MRy, MRy’

(1 +55(y;)) (27)

which derives our no-discrimination constraint (26).

Importantly, we want to remark that the specific form of the NDC depends on the policy
tools the planner can use in decentralization. Note that we have derived the NDC (26) from
the decentralization with subsidy to firms only, implicitly assuming that there is no income
tax-transfer policy in the decentralization. In Section 7.1, we extend our analysis to the case

with the income tax-transfer policy to show the robustness of our results.

We now define the constrained planner’s problem with the NDC.

Definition 16. The Constrained planner’s problem with no-discrimination constraints is de-

fined as

1

comas Ny [ V(e {en 00, )AF () + Ny [ Vile: {ery. 00 )AF(E) + v J -log (J Zcfj)
ChjsCtjsCfjss € £ ,

{Lng Les}dn,Le !

o-1 -1,
st Y (enjlng +cojleg +cpi) <Dzl + (1 —ay)Lyy )7 (28)
7 7
Chj Crj .
= Vi=1,....J 29
Mth MRZ]‘ ’ J ; ) ( )
In =Y (cnign;)”s  Te =" (ceige;)° (30)
7 7

1. )8 as:)B
th:th L :NZM

Vi=1,...,J. 31
Ih ) 2] IZ ) J ) ) ( )
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5.2 Optimal Allocation and Markdown

The next proposition characterizes the optimal consumption (see Online Appendix A for the

proof).

Proposition 17. The optimal consumption allocation cg; for each type of workers at firm j is

Csj = X <6MR5j + AS> ., s€{h,l}, where (32)

1+

G 1 B Gj 1 B
Q=1 1472 Q=1 147
" N+ B) MBI " o) @ =1y g, (o)

and Ay = (1 — ﬁysfv—ss) . A, ¢j and vg are Lagrange multipliers on the resource constraint

1
A(1+8)
(28), the no-discrimination constraint (29), and the index equations (30), respectively.

The optimal consumption formula (32) closely resembles the formula with a single skill
type, except for modification by €,;’s. When the NDC is not binding, (; = 0 implies Q,; = 1,
which exactly goes back to the result with the type-specific policy. Note that the equality

of the NDC (29) can be actually rewritten as the inequality: A;}Tjh > Mcg[, Vi=1,---,J,
J J

and thus the Lagrange multiplier (; is nonnegative. That is, the planner wants to redistribute
from the high-skill type to the low-skill type within a firm j, but she cannot do this when

the NDC is binding as £; < 1 and Q,; > 1 adjust ¢;; upward and c¢,; downward.

Then how does the constrained planner achieve redistribution across skill types when
she does not have a direct tool? The planner can indirectly provide this redistribution by
adjusting the markdown schedule according to the firm’s labor share of the skill types. On the
other hand, with the multiple skill types and productivity-skill complementarity(a/(z;) > 0),
the motive of redistribution across workers at different firms does not necessarily imply that
the markdown schedule (p;-schedule) decreases in firm productivity, which is different from
Proposition 6. The planner should consider how the average marginal revenue products, the
average between the skill types within a firm, varies across firms with different productivities.

How do these additional considerations shape the optimal markdown schedule?

We define the (type-independent) optimal markdown in firm j by u; = MC;{SJ-? s € {h,l}.

The next proposition characterizes the p;-schedule (see Online Appendix A for the proof).

35



Proposition 18. Optimal markdown of a firm j is given by

_ g Ay o s Ay
“J’_”JX(1+5+MR,U>+(1 w])x<1+ﬁ+Mjo>

where the weight w; of high-skilled worker within firm j is

o—1
a;L,°
wj = -1 L -1 - (33)
a;Lys + (1 —a;)L,;

The slope of the optimal markdown schedule pi; = p(z;) is decomposed into two terms:

log 1.
o8t _ py 4 po,
dlog z;
Li;
dlog p; dlogp;  dlog(T;
where F1= 281 and F2= ngjv X (Le]). (34)
dlog zj | Ln; given 0log (L—’”) dlog z;
Lyj 1%

Proposition 18 shows that the optimal markdown is given by the weighted sum of % +

MAélh]- and % + MAI%]_. It also shows that the slope is shaped by two distinct channels.

The F'1-term captures the planner’s motive to redistribute across identically skilled workers
working at different firms, while the F2-term reflects the motive to redistribute between

different skill types. We investigate each term one by one.

Proposition 19. The term F'1 in the slope of the optimal markdown p(z;) is given by

F1 = Fi,+ Fi, (35)
Ap Ay
wizip  Olog MRy, (L—wi)i-  dlog MRy
where F, = — RN & Mo Yo% & Y1 <0, and
1 dlog z; 1 0log z;
g=1 o-1 Ap Ay
a;(L; 7 —L,7 ) wizrn—  (—wy) 35 dlog aus
—o el er X ( 145 "+ 115 +) X dlZij;’ o#1
Fla — athj“ +(1—aj)LéjZ N
. h 1_w.) /4
— v - @) ¥9 MRy, ( 7/ MRy, dlog o -
a; - log (Léj X e + e X Tlogz, oc=1

If o is constant for all j, then Fy, = 0. On the other hand, if we assume that a; = a(z;)

and o/(zj) > 0, then the sign of Fi, term is determined in the following way:

Fi, < <>)O, Zf th > (<>ng.
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Proposition 19 shows that the term F'1—redistribution across workers at different firms—
can be further decomposed into two channels (see Online Appendix A for the proof). The
first term, F}., captures the direct effect of increasing z; on the markdown schedule, which
is exactly the same mechanism as in Proposition 6 with a single skill type. Focusing on the
case where Ay > 0 for all s, the sign of F}, is negative. The planner closes the wage gap of
workers within a skill type by compressing the wage distribution across firms, which provides

a force for a wider markdown of wage—lower p;—for large firms with high productivities.

On the other hand, the second term, Fj,, captures the effect of increasing z; on the
markdown p; through the change in skill intensity o(z;) (keeping the ratio of employment
Lns

i . constant). Unlike F,, Fi, can be positive or negative depending on the relative size
J

of %J at firm j. The planner still wants to provide redistribution against the dispersion
(j

of marginal revenue products across firms, but when the skill intensity increases in firm
productivity (a/(z;) > 0), increased firm productivity can lead to a higher or lower average
marginal revenue product of the firm, depending on the share of employment. An increase
in skill intensity reduces the average marginal product of labor of a firm in the region where
low-skilled workers have a higher share of employment L;; < L, while it increases the
average marginal product in the region with L; > Ly;. The smaller (larger) dispersion of
average marginal product across firms of different productivities calls for less (more) need

for redistribution, which provides forces for increase (decrease) in subsidy rate in firm size.

We next move to the investigation of the second term F2.

Proposition 20. The term F'2 in the slope of the optimal markdown p(z;) is given by

L, Lnj Inj
o — will—wj) ( Ap Ay ) | Olog (LTJ) ,dloga; alog(uj) .dlog(g@-)
14 MRy, MRy, dlogay  dlogz; — 9log (%) dlog z;
J

l1—0o l1-0o
Ap Ay Gj 5 1 Lys Ly

where — = — 1+—]) x—X + —2 X L.

MR;U MRZJ‘ )\(1 + ﬁ) (o} Y; Q; 1-— Q; Hi

If the no-discrimination constraint is not binding ((; = 0), then Fy = 0. On the other hand,

Ap Ay
MRy, ~ MRy,

if the no-discrimination constraint is binding (¢; > 0), then < 0. Then the sign
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of F2 is determined by:

0log (i—’;) dloga,; Olog (IE—’Z) dlog (%)
Olog o ' dlog z; + dlog (%) ' dlog z;

sign(F2) = —sign

Proposition 20 shows that when the NDC is not binding, the term F'2 does not appear,
which implies that the term F'2 appears to provide redistribution between different types of
workers. If (; > 0, the planner wants to redistribute from high- to low-skilled workers but
cannot directly achieve this due to NDC. The planner indirectly provides this redistribution
by setting the subsidy according to the firm’s labor share of each type. If the labor share of
high-skilled workers is higher at productive firms, then at such firms a larger proportion of
subsidies is allocated to the high-skilled workers. Thus, the planner who wants to redistribute
from the high-skilled to the low-skilled assigns a lower subsidy (or wider markdown of wage
with lower p;) to such high-productivity firms, generating forces for a negative slope of the
p(z;)—negative F2. However, if the labor share of each type of worker is constant across
firms, F'2 = 0, because despite redistributive concerns between workers of different types, it

is impossible to close the wage gap by subsidizing a particular firm.

In sum, negative terms Fy, and F'2 make the p(z;)-schedule decrease in firm productivity,
which provides redistribution by compressing the wage schedule. On the other hand, Fi,
makes the p(z;)-schedule non-monotone if this complementarity channel is strong enough.

We numerically investigate the p(z;)-schedule in Section 6.

5.3 Optimal Balance of the Trade-offs with Multiple Skill Types

We show that when there are multiple skill types, the planner still uses the refined PT and
CD schedules to reduce the efficiency cost of redistribution, but this does not necessarily

imply that PT and CD are increasing in firm productivity.

We denote the pass-through rate of the skill type s by PTy; = lec; gg (Z_f . The next propo-
J 195

sition characterizes the pass-through rates.

Proposition 21. PTy; can be decomposed into a common term and an a-related term:

PT., = PT{" + PTS", s€{ht}, 1€ {eo}.

sj
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1. In equilibrium without any redistribution policy,

PT® = 1,
o ws — dlog o
PTY = % (p~ I (1 : ’ € {nt
5 0+6<p8]+(0—1)(1—04j)( +ﬂ)> dlog z;’ seih b}
where Phi =1, P = —1ijaj, and wf is (33) evaluated at equilibrium.
2. Under the constrained planner,

pTe 5 L 1 and denoting the weight (33) by «°

P = —— = , and denoting the wei w?,

j 5 g g Y wj

o wj — dlog a;

PTg° = o (1 : / AY h,{
where Ao — of 1 0log g dlogu$ | dlogay

a,j a—l—ﬁ'l—ozj.alog(%j) dlog o ' dlogz;
This itmplies that

(i) Suppose that there is no complementarity between firm’s productivity and worker’s skill.
Then PTg; = PT?", and the pass-through rate under the constrained planner is smaller

than that in equilibrium. The planner’s PT schedule increases in firm productivity.

(7i) Suppose that there is complementarity between firm’s productivity and worker’s skill.
The gap of PT’s under the constrained planner and the equilibrium, PTg;, — PTg;, can

be non-monotone in firm productivity due to (a) non-monotone %—schedule in PT;°
J

and (b) an additional non-monotone term A?, ; in PTg;°.

Proposition 21 shows that, as in the case of a single type of workers, a redistribution policy
lowers the pass-through rate (PT}° < PT}*°) through the weaker link between the marginal
product of labor and consumption, which generates the efficiency cost of redistribution.
To reduce this cost, the planner still wants to increase the PT rate for firms with high
marginal products of labor, but in the presence of complementarity between firm productivity
and worker skill, this does not necessarily imply that the PT schedule increases in firm
productivity. As we have discussed when explaining the Fj,-term, the firm’s average marginal

product of labor (average between the skill types) can decrease in firm productivity in the

39



region where low-skilled workers are employed more, because higher skill intensity lowers the
marginal product of low-skilled workers. As a result, p;-schedule is non-monotone in firm
productivity, which also makes PT;* non-monotone. In the region where p; decreases in

firm productivity, PT;"? still increases in firm productivity as in the single type case.

Proposition 21 also shows that with multiple types of skills, there is an additional chan-
nel in the pass-through rate through the complementarity between the firm productivity

and the worker’s skill. The gap of PT’s under the planner and the equilibrium through

o

this new channel is determined mainly by A ;

which captures the change in consumption
caused by the change in markdown through the complementarity (Fj,-term). Thus, the PT
schedule also inherits the shape of F},, which is another force of making the PT schedule

non-monotone. We investigate the PT schedules numerically in Section 6.

Next, we denote the (negative) compensating differentials of the skill type s by C,’\I/)sj =

dlogcs; ~ T . 7 _ |dlogcs;
dlogg; , and the absolute value of C'D;; is denoted by C'D,; = ’ dlogg;

. The next proposition

characterizes the compensating differentials with multiple types of skills.

Proposition 22. The compensating differential schedules are characterized as follows.

()

1. Suppose that gn; = gej = g;. Then, @Zj =CD,;, =0, se&{h,(}.

5]

dlogghj > dlogggj

2. Suppose that dlog g, dlog g,

. The CD schedules are then characterized as follows.

dlog(gn;/9¢; )
dlog g;

B(1—w$)

5 s
o+8

(a) In equilibrium, CD = 75 - R

This implies @Zj <0< CA'DZ

X € — J€
, where 3, = — and yj; =

(b) Under the constrained planner, @ZJ =72 - LG + @2, s € {h,{}, where

sj dlog g; J’

‘f;? < 0 and becomes strictly negative when the NDC' binds.

o The additional term é; reinforces the degree of negative CD for s =h.

o The additional term é; mitigates the degree of positive CD fors=1.

Note that under CRS technology, the standard CD channel discussed above that works
through the level of labor supply does not exist, as the marginal product of labor does not

depend on the level of labor. When g,; = g¢; = g¢;, the CD channel that works through
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the share of employment of differently skilled workers does not also exist, as the ratio % is
independent of g;. Thus, with CRS technology and no-supply side sorting, the planner does
not use the CD schedule to balance the trade-offs. In Section 6, we numerically investigate
the case with multiple types of skills under DRS technology and no supply-side sorting to
show that C'D increases in firm productivity as in the case of single-skill type.

On the other hand, if we allow supply-side sorting with skill-dependent valuation of
amenity, a new channel can arise through the change in ratio i—’[fj, which results in (77)2] <
0 < C’Dzj.?’?’ A redistribution by the planner reinforces the degree of negative CD for the
high-skilled worker, while mitigating the degree of positive CD for the low-skilled worker.
This is because with the NDC, the transmission from the marginal product of labor to

consumption is strengthened for the high-skilled, while it is weakened for the low-skilled.

6 Quantitative Analysis

We now numerically investigate the optimal markdown and the balance of the trade-offs with
multiple types of skills. We extend the model in Section 5 to allow for more than two types
of workers. There are M = 10 types of workers, each with a mass N,,. The firm j employs

{L:;} workers and produces y; using a technology y; = z;4] where §; = 3, Qmj L.
6.1 Parametrization and Calibration
We parameterize the efficiency of a worker of type m in firm j, a,;, as

Umj = X%, where 0; =1+0-(logz; — k).

Thus, log vy, is the product of worker skill log X, and firm-specific skill intensity ¢,. We
assume that log X,, follows the normal distribution N(0,02). The intensity of skill in the

firm j 0; increases in productivity z; if 6 > 0, where 6 governs the complementarity between

33In an equilibrium without redistribution policy, lower amenity of a firm is compensated for by higher

consumption for the high-skilled worker (C/’\ﬁzj < 0), while it is negatively compensated for by lower con-
th

sumption for the low-skilled worker ((752- > 0). This is because lower amenity decreases the ratio of Too
J

which increases M Pp,; and decreases M Py;.
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Parameters | Values Target Moments
o 1.00 V]p.] =0.17
o 0.47 Vipg] = 0.13
Pzg 0.95 2C[p,, pg] = —0.27
o 0.57 V(log X] = 0.31
7 0.38 | corrf[log X, ] = 0.37

Table 2: Calibration

the skill of the worker and the productivity of the firm. We assume that differently-skilled

workers value vertical amenities of a firm identically g,,; = g;, Ym.>*3°

We set N = 0.88 and J = 0.12 as in Section 4. We set the elasticity of labor supply
[ = 6 and return to scale parameter 7 = 0.75 (see Online Appendix D.10 for the sensitivity
analysis). We calibrate o,, 0,4, p.4, 0, and 6§ to match the variance decomposition of the
worker’s wage from Lamadon, Mogstad, and Setzler (2022). Table 2 shows the value of the

calibrated parameters and the target moments.3

6.2 Optimal Markdown Schedule

In the previous section, we have showed that the optimal j;(2;)-schedule can be non-
monotone if the complementarity channel is strong enough. We now investigate this quanti-
tatively by solving the constrained planner’s problem with utilitarian social welfare (¢ = 1).
Figure 4a plots the optimal markdown, p;, against the firm productivity. The planner
increases the (employment-weighted) average markdown from 0.86 to 1.76 to increase the
share of worker’s income from 0.64 to 0.88.3" The markdown, y;, generally decreases in firm

productivity, but exhibits an inverted U-shape in the low producitivity region.

34Tn this benchmark, complementarity sorely generates positive sorting of workers into firms.
35k = 1.5 is set to match the wage ratio of high- to low-skilled workers in a median productivity firm.
36When there are multiple types of workers, the equilibrium log wage is the sum of 6; log X,, and the firm

pay premium ¢;. A worker with higher skills X,, earns higher wages, and the wage gains from working at

productive firms are larger for more skilled workers. See Online Appendix D.1 for details of the calibration.
37In the presence of multiple skill types, the average level of j (1.76) is higher than that in the single-type

case (1.19) because of additional redistribution between skill types—see Online Appendix E. The level of p;

can be lowered significantly if there is a more direct redistribution policy such as income tax.
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Figure 4: Optimal Markdown

Figure 4b decomposes the slope of the optimal markdown as in Proposition 18. It confirms
that negative terms F'1, and F2 make the pj;-schedule decrease in firm productivity in
general. The planner compresses the wage schedule to redistribute across workers of different
firms, and taxes skill-intensive firms more to redistribute from high- to low-skilled workers.
It also confirms that F'1, changes its sign from positive to negative as productivity increases,
and in the low productivity region, F'1, dominates, leading to non-monotone p;-schedule.
When complementarity (0 > 0) is strong enough, the average marginal product of labor is
non-monotone, and the planner redistributes to workers at firms with lower average marginal
products of labor.*® In Online appendix D.9, we show that the exact shape of the p;-schedule

depends on the importance of complementarity in the firm-worker sorting.

6.3 Productivity Pass-through and Compensating Differentials

We now quantitatively investigate how complementarity (§ > 0) affects the PT and CD
schedule. Figure ba plots the PT schedules for a median-skill worker (m = 5). To provide

redistribution, the planner reduces the PT rates relative to those in equilibrium, generating

38Under the benchmark calibration, the schedule of MR; =3 E:L%M R,,; weakly decreases in the
m! Hmlj

left tail and increases in the right tail of the firm productivity distribution.
39Tn the benchmark, we only allow demand-side sorting, where complementarity 6 sorely generates positive

sorting between firms and workers. In Online Appendix D.9, we also allow supply-side sorting. Then, a lower

0 is enough to generate the sorting pattern in the data, which leads to weaker effects of F'1,,.
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the efficiency cost. The planner adjusts the PT schedule to minimize this cost, but different
from the single skill type case, Figure 5b shows that the gap of PT’s under the constrained

planner and the equilibrium is non-monotone in firm productivity as in Proposition 21.

Figure 5b decomposes the gap of PT’s into common and skill-specific components. The
shape of the common component shows that the planner reduces the efficiency cost of redis-
tribution by setting higher PT rates at firms with a high average marginal product of labor.
The gap is smallest in regions with high-productivity firms as in the single skill type case,
but in the low productivity region, the gap is non-monotone due to the non-monotonicity
of the average marginal product of labor. On the other hand, the skill-specific component
inherits the shape of Fj,, reflecting that the planner provides more redistribution towards

workers working at firms with lower average marginal revenue products.

Figure 6 plots the CD schedule and shows that with a decreasing returns to scale production
function, the equilibrium level of CD is positive. The constrained planner reduces CD to
increase effective vertical amenities and makes the CD schedule increase in firm productivity
to minimize efficiency costs. When there is no supply-side sorting with type-independent

valuation of vertical amenities, the schedule of CD is identical regardless of worker skill type.

In Online Appendix D.8 we do the welfare gain decomposition andanalyze the case where

labor income tax progressivity is fixed to the current U.S. level(7 = 0.18).
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7 Extensions

7.1 Optimal allocation in the presence of Labor Income Tax

So far, we have analyzed the planner’s problem assuming no income tax. We show that
the main results are robust to extension with redistributive labor income tax-transfer (see

Online Appendix F for the detailed derivation).

In the baseline analysis without income tax, the NDC was: Nf?j} - = Mc% V5.4 When we
v J

introduce the progressive labor income tax, however, the form of NDC should be changed
accordingly. We focus on the so-called HSV functional form: T(w) = w — ¢ - w'™", where 7

controls the progressivity and ¢ controls the level of tax. Without skill-dependent policies,

’U)S]'
MR;

the markdown (-7L) within the same firm should be the same for both skill types, which

chj o C[j
MPLT MP-T
J £j

to redistribute from the high-skilled to the low-skilled, the NDC is essentially the following

leads to the following NDC in terms of consumption: As the planner wants

inequality: M;H—T > M;f{_f, and increasing the progressivity 7 can relax the NDC.
hj 2

Thus, the introduction of the progressive labor income tax changes the optimal allocation
through its effects on the NDC, which is the only channel in the model without intensive
labor supply. In the planner’s problem, who can directly choose consumption, the elasticity

of labor supply with respect to worker’s consumption, [, is unaffected by the labor income

40T'his specific form of the NDC can be derived under the linear proportional tax/transfers to the workers—

including the zero tax case of the baseline.
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tax. Note that if the planner can only use the HSV income tax (e.g. Berger, Herkenhoff,
Mongey, and Mousavi (2024)), the key mechanism of optimal redistribution policy is the

impact of progressivity on the elasticity of labor supply with respect to pre-tax wage.*!

To analyze the role of income tax progressivity in a meaningful way, we need to consider
the cost of progressivity more realistically. We do this by introducing an intensive margin of
labor supply. In this section, we focus on the following special preferences for expositional

simplicity, and we provide the analysis under general preferences in Online Appendix F.

1+-L
1l h +€h
1+§

Assumption 23. u(c, h) = logc —

Under Assumption 23, worker’s problem has a closed form solution for the working hours:

‘h

hsj(w;) = (1 — 1) :=h(1), s=h,L

Then €' (ws;) = B(1 — 7), and €"(w,;) = 0, for all s,j.*> Thus, even in the presence of
intensive margin of labor supply, the NDC-7 constraint is simply 17— = 575, and in terms
hj (2]
of consumption, it is written as Mjf{; = M]Cf{,r. Then it is straightforward to solve the
hj 2

planner’s problem (see Online Appendix F.2 for more details).

The progressivity of the income tax affects welfare through the three channels: (i) workers’
disutility of working hours, (ii) inefficient production due to the distorted working hours, and
(iii) relaxation of the NDC.** The progressivity generates additional trade-offs through the
intensive margin of the labor supply. It also affects the optimal balance of the trade-offs by
modifying the optimal ji(z;)-schedule. In Online Appendix F, we show that the modification
is mainly through two mechanisms: (i) less use of the markdown schedule for redistribution

which is substituted by the progressivity, and (ii) stronger F'2 channel due to relaxed NDC.

41 Berger, Herkenhoff, Mongey, and Mousavi (2024) study the role of progressive taxes in the monopsonistic
labor market, showing that progressivity amplifies the inefliciencies associated with labor market power as
the lowered elasticity of labor supply leads to wider markdowns and further distortion of the employment
allocation. This is the result when the government can only use income tax. When the planner can use other

policies, the distortions caused by progressivity can be eliminated by an appropriate choice of markdown.
“2The intensive elasticity is zero because the income effects and substitution effects exactly cancel out

under the specific preferences.
43In Online Appendix F, we show that with general preferences, the progressivity can affect welfare

through an additional channel-—change in extensive elasticities.
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7.2 Economy with Nonzero Market Share

So far, we have maintained the no-strategic interaction assumption that firms are small
and labor market share of each firm is near zero, which makes the labor supply elasticity

independent of market share. In this section, we relax this assumption.

We restrict our attention to the simple case with only one type of worker (as in Section 3)

and constant amenity (¢g; = 1). Then the labor supply curve in firm j is given by L;(w;) =

s
Y5

+ X N, where the wage index I is [ = 37 w,f . When firms are not small and engage in

strategic interactions, they take into account the effect of their wage decision w; on the

economy-wide wage index I. The elasticity of labor supply is then calculated as follows:

B B
dlog L; dlog I dlog (Lywy) w!
dlog w; Jlogw, " o, (wm BB =X {dos),

where s; = % is the share of the firm j in the labor market. A higher market share implies
lower elasticity. In an equilibrium without redistribution policies, firms with non-zero market

share set the wage and markdown as follows: w§ = % X MR;, and puj= %

What is the implication of the nonzero market share on the optimal allocation? One might
conjecture that a lower elasticity of labor supply of larger firms implies more redistribution
with lower efficiency cost. However, it turns out that the nonzero market share leads to the
opposite implication—more subsidy to larger firms. Here, we briefly explain the key effects

of nonzero market share and provide more detailed analysis in Online Appendix G.

A market share s; affects optimal consumption through two channels. First, a higher
market share s; implies a lower elasticity of labor supply and thus lower efficiency costs of
wage compression. On the other hand, the planner provides redistribution to workers by
assigning a higher transfer A; to a firm with a higher market share s;, implying a weaker
wage compression. Depending on which channel dominates, the nonzero market share can

imply either more or less wage compression relative to the economy with only small firms.

In decentralization, however, the nonzero market share has a clear implication on the
optimal subsidy schedule regardless of the dominance between the two channels. The higher

market share of firm j unambiguously implies more subsidy to that firm. This is because
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both the firms and the planner face the same labor supply elasticities, and thus higher
elasticity due to the market share does not create additional wedges. As the subsidy corrects
the wedge between the firm and the planner, the weaker wage compression motive of the

planner with nonzero market share implies a higher subsidy rate for the larger firms.

7.3 Economy with both Product and Labor Market Power

We now extend to a model with product market power to show that introducing the product
market power magnifies the planner’s intervention without changing the direction of the

benchmark. Here, we focus on the single type case (see Online Appendix H for more analysis).

In this extension, entrepreneurs produce intermediate goods ({y;}) that are then demanded

by the final good producers. Final-good producers use the following technology to aggregate
d—1\ 3—1
intermediate goods y = (Zj y;° ) "' where § < oo is the elasticity of substitution between

different intermediate goods. Final-goods producers are competitive, so they take the prices

of the intermediate goods {p,} as given. Then the product demand curve faced by the
1

Yi

; )_3, where we have normalized the final good price to 1.

entrepreneur j is p; = p(y;) = (

In equilibrium, firms set wages with the double-markdown as in Kroft, Luo, Mogstad, and
_1

Setzler (2025): u§ = p@; = Li, where 1 — 3 is the inverse markup and 1—1—% is the standard
at] B8

markdown. On the other hand, the planner can directly regulate production decision of
firms by introducing a wedge between MRPL and MCL. The only change in the planner’s
problem due to the product market power is then the final goods production technology,

which makes the firm’s intermediate goods imperfectly substitutable (§ < 00).

The wedge between the equilibrium markdown yf and the optimal markdown uf is:

1 1 I

1+ ﬂﬁ)ézvxlgx<1——ByN)

TR . 37
1_% (37)

115 = 15 %

Relative to the equilibrium markdown pf, the planner’s markdown is adjusted by two factors.
First, the planner corrects the inverse markup 1—%. In the presence of product market power,
entrepreneurs facing the downward sloping demand curve exploit the effect of quantity on

prices when making production decisions, while the planner does not. The second factor
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is the redistributive subsidization y% . % (1 — 51/%) in the numerator of (37), which
) =
is the same factor as in the benchmark economy. The planner with redistributive concerns

provides less subsidization for firms with higher productivity.*

The optimal allocation can be implemented with revenue-dependent subsidies to firms. The

subsidy schedule S;(py) that implements the planner’s allocation should satisfy 1457 (p;y;) =
Lt ———xgx(1-pvy)
w_ ()7

e 1
I 1-1

. The two adjustment factors in the planner’s markdown exactly
determine the optimal subsidy schedule. Introducing the product market power amplifies

the subsidy rates without changing the direction of those without product market power.

8 Conclusion

We have analyzed optimal redistribution policy when firms have monopsonistic wage-setting
power. We have the following key findings. First, a redistribution policy reduces the pass-
through rate and compensating differentials, which improves consumption inequality and
effective amenity at the cost of allocative inefficiency. The optimal redistribution policy can
balance the trade-offs by using the refined schedules of PT and CD. Second, firm regulations
can improve welfare in the presence of a redistributive income tax because they can be used to
set the refined PT and CD schedules which minimize the efficiency cost of redistribution, but
the effectiveness depends on the sources of inequality. Third, with multiple types of skills for
workers, optimal allocation provides redistribution of both (i) across firms and (ii) between

skill types, which makes the schedules of optimal markdown, PT, and CD non-monotone.
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