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Time trend of markups

1 Markups increase from 1980-2016.

2 The increase occurs mainly in the top of the markup distribution.

3 There is no strong compositional pattern across industries and the
increase occurs mainly within industry.

4 The rise in average weighted markups is due to an increase in the
upper tail of the unweighted markups (roughly 1

3 ), combined with the
reallocation of market share from low to high markup firms (about 2

3 ).
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Estimation of markups: production approach

Production function:
Qit = Qit (Ωit ,V it ,Kit)

where

V =
(
V 1, . . . ,V J

)
: vector of variable inputs of production.

Kit : capital stock.

Ωit : Hicks-neutral productivity term that is firm-specific.

Cost minimization:

L (Vit ,Kit , λit) = PV
it Vit + ritKit + Fit − λit

(
Q(·)− Q it

)
FOC:

∂Lit
∂Vit

= PV
it − λit

∂Q(·)
∂Vit

= 0
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Estimation of markups: production approach

Output elasticity of input V :

θvit ≡
∂Q(·)
∂Vit

Vit

Qit
=

1

λit

PV
it Vit

Qit

Define the markup as µ = P
λ , we have

µit = θvit
PitQit

PV
it Vit

the revenue share of the variable input: PitQit

PV
it Vit

.

the output elasticity of a variable input of production: θvit .

Estimate a parametric production function for each sector.
Non-parametrically estimate the output elasticity using (constructed)
cost shares.
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Output Elasticities: Production Function Estimation

Production function (taking log):

qit = θVstvit + θKstkit + ωit + εit

where θVst and θKst are sector specific and time varying.

Challenges:

1 unobserved productivity shocks: ωit .

2 extracting units of output and inputs from expenditure data.
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Unobserved productivity

Standard production function estimation in IO.
Control function:

ωit = hst (dit , kit)

Non-parametric projection of output on the inputs and the control variable:

qit = φt (vit , kit , dit) + εit

where φ = θVstvit + θKstkit + hst (dit , kit). We have φ̂t .
Question: if only want θVst , semiparametric regression is enough.

The productivity process:

ωit = g (ωit−1) + ξit

Moment condition:
E
(
ξit(θ

V
st , θ

K
st )vit−1

)
= 0
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Units

We fail to observe physical output and input (q, v , k). Instead we observe
sales and expenditures on the various inputs.

qit + pit = θVst ṽit + θKst k̃it + ωit + pit −
∑
j

θjstp
j
it + εit

Bias of the productivity residual: ωit + pit −
∑

j θ
j
stp

j
it .

Under a constant returns to scale production function:

lnλit =
∑
j

θjstp
j
it − ωit

We have
qit + pit = θVst ṽit + θKst k̃it + lnµit + εit

This paper assumes markup depends linearly on market share (can we use
more flexible specifications?)

lnµit = µ (mit) + ωit
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Cost Shares

Estimate output elasticity by the share of expenditures on the variable
input bundle in total cost.
Assumes

1 Each input of production to be variable.

2 Production to occur under constant returns to scale.

When consider firm-time specific cost shares, measure of the markup is
simply the ratio of sales-to-total costs

De Loecker, Eeckhout and Unger The Rise of Market Power April 3, 2019 9 / 43



Caveats for the estimation methods

Focus on single product firm, while most firms have multi-products, even
across sectors. Multinationals is a typical example.

In this paper, the rising markup is driven by the top tier of firms, where
the multi-product problem is quite severe.

How to deal with different products? Estimating PPF?
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Data

Data: Compustat (Publicly traded firms, 1950-2015)

Sales.

Input expenditure (Cost of Goods Sold: input bundle).

Capital stock.

Profitability.

Stock market performance.

Overhead (Selling, General and Administrative Expenses).

Census: 1960s - 2012. Every 5 years.

The Census of Manufactures: establishment-level data on sales, and
very comprehensive data on inputs (the total labor wage bill, capital,
materials, and so on).

Most of the other sector censuses (retail, wholesale, etc.) only
contain data on establishment-level sales and wage bill, and not other
non-labor inputs.
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Production Function

Firm i ’s markup:

µit = θVst
PitQit

PV
it Vit

Average markup (weighted by the share of sales):

µt =
∑
i

mitµit

1 PF1: Traditional Production Function with Fixed Costs.

2 PF2: Production Function with Overhead as a Factor of Production.
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Results on markups
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Results on markups
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Returns to Scale

1 PF1: θV + θK

2 PF2: θV + θK + θX

Cost share based on Syverson (2004):

q = γ [αV v + αKk + αX x ] + ω
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The Distribution of Markups

Kernel density of the unweighted markups for 1980 and 2016
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The Distribution of Markups
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Decomposition Within Versus Between Sectors

∆µt =
∑
s

ms,t−1∆µst︸ ︷︷ ︸
∆ within

+
∑
s

µs,t−1∆ms,t︸ ︷︷ ︸
∆ between

+
∑
s

∆µs,t∆ms,t︸ ︷︷ ︸
∆ cross term
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Decomposition at the Firm Level

∆µt =
∑
i

mi,t−1∆µit︸ ︷︷ ︸
∆ within

+
∑
i

µ̃i,t−1∆mi,t︸ ︷︷ ︸
∆ market share

+
∑
i

∆µi,t∆mi,t︸ ︷︷ ︸
∆ cross term︸ ︷︷ ︸

Reallocation

+
∑

i∈Entry

µ̃i,tmi,t −
∑

i∈ Exit

µ̃i,t−1mi,t−1︸ ︷︷ ︸
net entry
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Firm Level Decomposition by Sectors

Sectors where “within component” dominates: Wholesale, FIRE(finance,
insurance, and real estate), Agriculture, Mining and Utilities.
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Results from the US Censuses
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Market Power

Rising markups could be caused by:

Decrease in marginal costs

Increase in demand or its elasticity

Change in market structure

But does this correspond to higher market power? Not necessarily.
→ do higher markups lead to higher profits?
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Profits

Implied net economic profit as share of sales:

πit = 1− θst
µit︸︷︷︸

variable

− rtKit

Sit︸ ︷︷ ︸
capital

− PX
t Xit

Sit︸ ︷︷ ︸
overhead

(1)
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Return on Assets
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Market value and dividends

Firm
level: firms with higher markups have higher market values and dividends.
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Overheads, R&D and Advertising
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Labor Share

Direct (inverse) relationship between the labor share and the markup:
Rewriting the firm-level First Order Condition:

wtLit
PtQit

=
θit
µit

(2)
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Labor Share in the Compustat data
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Capital Share

Similar implications for the capital share:
wtLit
PtQit︸ ︷︷ ︸
labor

+
rtKit

PtQit︸ ︷︷ ︸
capital

= 1− PX
t Xit

PtQit︸ ︷︷ ︸
overheads

− Πit

PtQit︸ ︷︷ ︸
profits
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Labor Market

Median wage stagnation

Decline in labor force participation

Decline in labor reallocation and migration

De Loecker, Eeckhout and Unger The Rise of Market Power April 3, 2019 31 / 43



Discussion

To what extent have markups risen?

To what extent does the rise in markups represent a rise in market
power?
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To what extent have markups risen? Measurement
questions
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Who are the Compustat firms?
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Traina critique

Same methodology, different measure of variable inputs
Traina variable inputs = OPEX = COGS + SGA (materials, labor,
marketing, and management)
DEU variable inputs = COGS
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To what extent does the rise in markups represent a rise in
market power?
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Edmond, Midrigan and Xu critique
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Profits

Implied net economic profit as share of sales:

πit = 1− θst
µit︸︷︷︸

variable

− rtKit

Sit︸ ︷︷ ︸
capital

− PX
t Xit

Sit︸ ︷︷ ︸
overhead

(3)
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Income shares: variable, overhead, capital, profit
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Karabarbounis and Neiman: Case R
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Depreciation
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Labor share: corporate sector, net and gross (Bridgman
2018)
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