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MOTIVATION

e Market Power in output market affects:

1. Efficiency: deadweight loss

2. Inequality:
® redistribution between wages \, and profits *
® inequality within wages and profits

® Should optimal income taxes reflect market power? How?



MOTIVATION

This paper:

® Canonical Mirrlees taxation framework with
® Endogenous Market Power
® Distinguish: wage-earning workers vs profit-earning entrepreneurs
® Heterogeneous agents with unobservable labor supply

® Address 2 questions:
1. How does market power generate inefficiency and inequality?
2. How can optimal taxation of labor and profits remedy inefficiency and inequality?

® Correct distortions from labor supply incentives
® Correct distortions from market power
— Mirrleesian tax also acts as Pigouvian correction of output market externality



RESULTS

1. In Laissez-faire: Market Power increases inequality
® The wage rate declines = Labor Share declines
® Profits increase and Inequality between entrepreneurs increases
— Lower Welfare
2. Optimal, second-best taxation has opposing effects:
® Direct effect: correct externality of market power (Pigouvian)
® | owers marginal tax rate on labor and profits: provides incentives to supply labor
® |Indirect effect of market power on profit tax

® Increases marginal profit tax:
— through dependence of price elasticity on market structure
— through productivity differences
® | owers marginal profit tax for higher types:
— Reallocation and Redistribution
® Simulations: when market power increases

® Relative increase in marginal tax rate on profits versus wages
® Increase tax revenue from entrepreneurs, decrease from workers
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THE MODEL SETUP

Environment. Static Economy. Final consumption good + composite intermediate good

Agents. agents with 2 occupations o € {e, w}:

1. Entrepreneurs: type 0,
2. Workers: type 6,
— 0, = Fo(6,); measure No = N; N, =1

Preferences. Consumption ¢, and effort /,:

Uo(eo) = Co — d’o(/o)

® when we use CES, then the EoS ¢, = /j:;,sl("lz) is constant

® denote by V,(0,) the optimal utility (evaluated at optimal ¢, /s)




THE MODEL SETUP

Productivity. Heterogeneity enters the production function as efficiency units, depending
on type 0, and hours /,:

Xo(00)1o

® Workers: efficiency units are perfect substitutes — no sorting
® Entrepreneurs: one entrepreneur for one job

Market Structure.
1. Intermediate goods (CES composites, double nested)

® Entrepreneurs i € {1,...,/}: finite number of Cournot competitors — EoS 7(6.)
® J markets — EoS o < n(0.)

2. Final good: competitive aggregate of intermediate goods (EoS o)



THE MODEL SETUP

Technology. Lucas span-of-control technology:
Qi(0e) = Xe(Oe)le,if (0e) - Luj (0e)°
where L, ;i (6e): efficiency units of labor, 0 < £ <1 and

n(0e)
n(0e)—1

1 n(oe) 1
Qi(e) = [/ n(0e) ZQU () o)

owr- [ far ]
Q=A [/e X(0)Q (0e) 7 dee} o



THE MODEL SETUP

Prices, Wages and Market Clearing.
® For firm (i,J, 0e):
® Pj(0.): price of intermediate good
® y(0w): income of a worker
® 7(0.): profits of an entrepreneur
® W the competitive wage for efficiency unit of labor

® Market clearing pins down unique wages W per efficiency unit of worker inputs

//J L3, i(0e; W)djdbe —/ Xw (0w) 17, (0w; W), (0,,)d0,,
i=1

w

In equilibrium labor supply of worker 8,, is independent of firm 6.: I ;j(Ow; 0e) =

o ()



THE MODEL SETUP

Policy, Taxation and the Planner’s Objective.
® Government uses taxation to raise revenue R and maximizes social welfare:

S Mo [ G (Val0a)) Pulto)fo (0) 0

oc{w,e}

where G is a social welfare function; P is the Pareto weights schedule
® |nformation:

® types 0, are not observable
® labor income y(0,), profits m(f.) are observable
= Direct taxes can only depend on income

® The planner solves second best allocation using taxes 7 = {Te, Tw, ts}

Cournot Competitive Tax Equilibrium. Given 7, a competitive tax equilibrium
allocation and price system, agents maximize utility and profits. The price system satisfies
Cournot, wages are set competitively, all markets clear, and budget and social resource
constraints are satisfied



SOLUTION

Final Goods Market. Normalize the final goods price P = 1 and maximize profits:
n= max Q / /[ZQ fe) )] djdf.,

Entrepreneurs.

Ve (Qe) = max Ce — Qe (/e)

IE:LW,ij

st. ce=m— Te(m)

7= Py (Q5(0:).0c) Q5(6e) (1 — t) — WLy (0e)

Workers.

Vi (Ow)
St Cu = Watw (0) hw — T (Wi (O )

max Cu — hu (hw)

w



SOLUTION

First-Order Conditions.
0Q

0Qy (6.

P (0e) =
W 0[P (Qy(0e), 0
11—t OLy jj (e

Pij (6e) 9Qj (0e) -
11 (0e) Ole,jj (0e)

Wea (0w) [1 = To, (WOwhy (0w))] = &, (I ()
Market Clearing. Q,? (0e) = Q,-Js- (6e)

Q= [ cw(Bu)fu(bw)db,, +//[Zceu ]djd@eJrR,

Oy

)
) Qij (0e)]
)

Te (i (0))] = @ (e, (6e))

/

/9/1[2 Lw,ij(ﬁe)] djdee—/ew X (Ow) b () i (0) B,



SOLUTION

Markups. The markup definition:

Pij (fe) Pi (6e)
if ee = Y — Y ’ 9“-’ € ee'
pij(0e) MCii(8e) 60,;+

aLw,y‘j(ge) (1_ts)

Lerner Rule: relation markup — inverse-demand elasticity p(0e) = #(95)

_ 8InP(Q,-J-(9€),6?e)
7 (0e) = an Q; (0e)

Under Cournot (where s;;(6.) is the market share of firm i in market j):

1 1 1
7 (0e) = — | = s;(6e 1-s5(0))| > =
(0 = | Gsalbe) + s (L= si(6)| =
Aggregate markup:
L= feeu(e) Ly (0)f. (0) db

Jy. L (6) . (9) d



SOLUTION

Labor Share.
WL, ji(8e)

Pij (96) Qij (ee) (1 - tS)

vij(fe) =

ov(6.)

Apparent positive relation: -
® But taxes also affect Ly, le, lw, P, Qij;
In equilibrium (using firm's FOC), labor share is exogenous

S
N(ee)

v(fe) =
® But: aggregate labor share is endogenous

WN,, [ X (0) by (8) fu (8) dO,
Q

V=



SOLUTION

2 (weak) assumptions:

1. Wage increasing in TFP
1
?+1—§(se+1)>0

2. Labor demand decreasing in W

1 n 1
cetl o-1

— satisfied under “usual” estimated parameter values:

>¢

n € [4,10]
o€ (1,4]

&£ €[0.7,1]
ew €[0.1,0.5]
ce €10.1,0.5]



THE LAISSEZ-FAIRE ECONOMY

® As market power increases (/ Y\), we see a decrease in:
1. Wage rate W

2. Aggregate Labor Share
3. Output and Sales
. Labor Utility

® As market power increases (/ Y\), we see an ambiguous effect on:
1. Profits
2. Entrepreneur's Utility

— increasing under conditions typically satisfied

=~



THE PLANNER’'S PROBLEM

The planner offers a tax schedule (direct mechanism) 7

Incentive Compatibility of the Worker. Choose /,, (report type 6,) s.t.:

w

_ / _ i y(0w)
Vi (00) = o VB 10) = . 63) — e (20

From the envelope theorem, the solution satisfies

Xy (Ow)
Xw (QW)

This IC condition is also sufficient under monotonicity of y (6,,) (Mirrlees 1971)

V\fv(ew) = Iw(ew)qbfm (/W(ew))



THE PLANNER’'S PROBLEM

Incentive Compatibility of the Entrepreneur.
Ve (0e) = o Ve(02]0e) = peo. e () — e (le (02]0e))
where

le (9'6|l96) = inin le

wle

st P(Q(0e), 0e) Qj(0e) (1 — t) — WL, =7 (6,) .



THE PLANNER’'S PROBLEM

)|9g:96 = 0 is also sufficient and equivalent to

/
Under monotonicity assumption, the FOC %

VI(8e) = ¢ (e (9e)) le (6e) [M(Qe) 0In P (Q; (%), 0e) | x. (ee)}

00, Xe (0e)

. X' (6.) 1 1] —1@(0) | X (0e)
- ¢e (Ie (96)) /e (06) [/’L (He) (X(ee) + |:77(9e) 0_:| / QU (ee)> + ]

® |C depends on markup via u (6e) %‘;Sé)é),@e):

® through strategic interaction via elasticity and /
® through productivity differences x(6.)
— multiplier effect



THE PLANNER’'S PROBLEM

Tax Wedges. We can describe the marginal distortions in second best with wedges

® 7. (6.) between marginal cost and marginal income of labor inputs L, (8.)

w
Ts (Ge) =1- P(6.) 0Q; (6.
1(fe) ALy (8e

—

~

® 7,(0,) between marginal disutility of worker's labor supply /,, and its marginal productivity

Oy (b (0w))
P(6.) 9Q,(0e) g
U(ge) 8LW(ee) w

Tw(Ow) =1—

® 7.(0.) between marginal disutility of entrepreneur’s labor supply /. and marginal productivity

(fe (0e)

e IRSS

Te(fe) =1—

/
(6e) 2Q(6e
M(GE) 8’8(9e)

—

Multiple tax schemes implement same allocation — without loss: ts =0



OPTIMAL TAXATION

® Set up the Lagrangian of the Planner's objective with the feasibility constraints and the
incentive constraints (written in terms of utility rather than income/profits)

e Take FOC with respect to utility and choice variables labor supply /, and employment L,

® Derive the tax formulae and show for special cases:

1. General Taxation Formula
2. Homogenous types
3. Heterogenous types



OPTIMAL TAXATION

GENERAL TAXATION FORMULAE

® Theorem 1

o Ew 21— Fwlw X\fv Ow
1 L4 [1 - 8u(0w)] Ltey 1o Pullu) e
1—7w(0w) 1 ’
7 —Fe(0e) 1tee 21 P(Q(Be).0e) | xe(0e)
L LI (B T e [ (0) PTG 1 S0 | g (02) IRE () [14 ]
1= (95) H ('95) [1 — RE (oe) ﬁ]
where the Reallocation Effect RE (f.) and Indirect Redistribution Effect IRE (0.) are defined as
7
RE(0)= —— —1
()= 0
_ o L0111 - ()] [14ee £(0) | dIn [n(0)ea (6]
IRE (99) - EQ—r‘j(ee) {[1 ge(ae)] fe (06) e /e (96) + dOe




OPTIMAL TAXATION

HOMOGENOUS TYPES

e Homogenous agents within group (g, = 1)

e Optimal tax is first best tax, and satsifies (for any /):

— Without adverse selection, marginal tax rates are negative and decrease in market power

— Pigouvian correction: provide incentives (subsidy) to work harder



OPTIMAL TAXATION

HETEROGENEOUS TYPES AND UNIFORM MARKUPS (7)(fe) CONSTANT)

® Tax formulae

— —F, (0, xv/v 6y
1 141 g (0) e ) sl
1—17,(60w) B I
— —F.(6. . n e),0e x(e
1 L[ Eh)] [ 2P ) 4 ] ¢ IRE (8,) —21
1_7—e(96) 2 ‘ ﬁ_f

® The higher the markup p, the lower the tax rate on labor 7,
® The profit tax 7. depends:

1. negatively on markup directly (as with identical entrepreneurs):
2. positively on markup indirectly (multiplier of p via x(6.) and /):

IInP(Q(0.),0:)  x.(6e)
" 90, T e (0)

3. negatively for higher 6. through IRE: lower 7. provides incentives lo /'— Q /— p \(— 7\,



OPTIMAL TAXATION

HETEROGENEOUS TYPES AND HETEROGENEOUS MARKUPS

= — e €e n e))Ve Xé O
. 1+ [1— (0] 15 1 [0 (00) 20PG0000) o =G| 1 (00) IRE (60) [1+ —=]
1—-7.(0.) _ ¢
(6) [1 — RE (6.) 5]

® RE: now there is gain from using taxes to reallocate production to more productive firms
® Reallocation measures efficiency gain from moving labor towards high productivity firms

® The denominator of the main formula is

]=uwa+wwa—ﬂcf

b (6e) [1—/?5(96) - iy

721 ¢

It is larger than p (6e) iff 1 (0e) > 1



DI1SCUSSION AND ROBUSTNESS

1. Non-linear Sales Tax
2. Capital Investment

3. Quantity Regulation



NUMERICAL ANALYSIS

PARAMETERIZATION

G(V)= ‘{l:kk social welfare function

k € {1,3} concavity of the social welfare function; kK = 1 is benchmark
fo(00) =1 PDF of skills

Ne = 0. measure of entrepreneurs

A=10* the TFP of final good production technology @
£=0.85 concavity of technology Qj

c=15 elasticity of substitution between submarkets
n(fe) = 10 — 8. elasticity of substitution within submarkets

X (00) = 0, individual-level productivity

X (0e) = e distribution parameter

€o = 0.33 the elasticity of labor supply (Chetty (2012))




NUMERICAL ANALYSIS

LAISSEZ-FAIRE
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NUMERICAL ANALYSIS

OPTIMAL TAXATION — BY MARKET POWER /
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NUMERICAL ANALYSIS

OPTIMAL TAXATION — BY SKILL
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CONCLUSION

Market power in output market distorts wages and profits
Optimal Income Taxation needs to take into account market power

® Direct effect: lower marginal tax rate on labor and profits
® Indirect effect:
® |ncreases marginal profit tax:
— through dependence of price elasticity on market structure and productivity difference
® | owers marginal profit tax for higher types:
— Reallocation and Redistribution

Simulations. Net effect of market power:

® increase in marginal tax rate on profits and decrease on labor
® same for total tax burden



CONCLUSION

® Market power in output market distorts wages and profits
e Optimal Income Taxation needs to take into account market power

® Direct effect: lower marginal tax rate on labor and profits
® Indirect effect:

® |ncreases marginal profit tax:
— through dependence of price elasticity on market structure and productivity difference
® | owers marginal profit tax for higher types:
— Reallocation and Redistribution
e Simulations. Net effect of market power:
® increase in marginal tax rate on profits and decrease on labor
® same for total tax burden

.. Income taxation cannot resolve root cause (market power), but optimal taxes depend on it
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THE LAISSEZ-FAIRE ECONOMY

® Profits are increasing in market power (/) iff:

§
/‘Lu(ee) S _Ee
1+€e 5w+1£

® Entrepreneur utility Ve increases iff:

S + €e+1

pij(fe) < /25—
5e+1 + 1+€W§

which is a weaker condition than profits increasing

e For typical parameters (¢, = ¢, = 0.25; £ = 0.85), the first condition is satisfied for all
firms with markup ¢ < 2.3 and the second is condition is satisfied for y < 2.8



THE PLANNER’'S PROBLEM

Assumption Al.
(i) m (0e) is differentiable, strictly positive, and positive increasing in fe;

(i) a5 (02) dln P(ggs(g‘*)’ee) + iégz:g is strictly positive.




OPTIMAL TAXATION

OricopoLy (/I > 1) AND HETEROGENEOUS MARKUPS

Special case: Utilitarian SWF and uniform types 6,:
T\ﬁ (Ow) =1—p

r# (6e) = 1 1(0e) + [ (6e) — 1] —

§— 55
Marginal tax on profits is decreasing for large enough p(6e), i.e. regressive
There exist 0%, for any 6, < 05 : 7 (fe) > i for any 0. > 0% - o (0e) < s

Tradeoff: between redistribution and reallocation



THE PLANNER’'S PROBLEM

e From the FOCS, the optimal taxes can be expressed in terms of the wedges:

Ts = ts
Tw (Ow) =1 — [1 - T;v (v (QW))] (1—ts)
Te(fe) =1 — [1— To(m(6e))] (1 —ts)

e Multiple tax schemes can implement the same allocation (sales tax independent of output)

e Can always implement the same outcome with t; = 0:

It #0 = 1-To(y)=[1- To(y)l(1—t)

= We can focus on 7, 7



NUMERICAL ANALYSIS

SUMMARY OF TAX MEASURES

to Lump-sum tax (depends on occupation)
7o (60) Marginal tax rate

To (}/(90)) Tax burden

ATR, (05) = Ti%éf)")) Average tax rate

AVTR, (60,) = % Average variable tax rate

TT, = N, feo T, (y (65)) fo, (05) df,  Total tax burden
MMTR, = 5 7o (60) fo, (05) dbo Mean marginal tax rate

TT,
MATR, = No [y, ¥(00)fo, (00)d0o

TTo—to*No :
MAVTR, = o fg 026, (6107 Mean average variable tax rate

Mean average tax rate

Mt, = Ty Mean lump-sum tax share

(65) fgo (00)d0,

Note: we denote profits by 7(6e) = y(0e).



