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ABSTRACT

This paper examines how prices, markups and marginal costs respond to trade liberalization. We develop
a framework to estimate markups from production data with multi-product firms. This approach does
not require assumptions on the market structure or demand curves faced by firms, nor assumptions
on how firms allocate their inputs across products. We exploit quantity and price information to disentangle
markups from quantity-based productivity, and then compute marginal costs by dividing observed
prices by the estimated markups. We use India’s trade liberalization episode to examine how firms
adjust these performance measures. Not surprisingly, we find that trade liberalization lowers factory-gate
prices and that output tariff declines have the expected pro-competitive effects. However, the price
declines are small relative to the declines in marginal costs, which fall predominantly because of the
input tariff liberalization. The reason is that firms offset their reductions in marginal costs by raising
markups. Our results demonstrate substantial heterogeneity and variability in markups across firms
and time and suggest that producers benefited relative to consumers, at least immediately after the
reforms. Long-term gains to consumers may be higher to the extent that higher firm profits lead to
new product introductions and growth. Indeed, firms with larger increases in markups had a higher
propensity to introduce new products during this period.
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ω̂1ft = ωft + âftρf1t + b̂ftρ
2
f1t + ĉftρ
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Sample only includes firm−product pairs present in 1989 and 1997.
Observations are demeaned by their time average, and outliers above and below the 3rd and 97th percentiles are trimmed.
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Sample only includes firm-product pairs present in 1989 and 1997.
Observations are demeaned by their time average, and outliers above and below the 3rd and 97th percentiles are trimmed.
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Sample only includes firm-product pairs present in 1989 and 1997.
Observations are demeaned by their time average, and outliers above and below the 3rd and 97th percentiles are trimmed.
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Bft

vj

j ψi i j.

vj =

n∏
i=1

[ψi]
κi · ωj with

∑
κi < 1

vj = ψκKK · ψκLL · ψκMM · ωj

∂vj
∂ψi∂ψk

> 0, ∀i, k i �= k

W i i

Wi(ψi) ψ i

Wi(ψi)−W i = zi · ψi zi > 0.

j



Vnj n j

Vnj = θnvj − αpj + εnj

pj θn εnj

εnj = 0 θn = θ = 1 εnj

θn = θ = 1 εnj

δj j δj = vj − αpj vj

(msj)

msj = (δ,σ) = ( , ,ϑ)

σ ϑ

δ

δ′s

vj = υ(pj ,msj , I)

δ



mcj j vj

qj vj γ

ωj mcj(qj , vj ,γ, ωj).

j

πj = N · sj · [p−mcj(qj , vj(ψ, ωj),γ, ωj)]

N vj

ψ ωj

pj = mcj(qj , vj ,γ, ωj) +
sj

|∂sj/∂pj | .

sj/|∂sj/∂pj | 1
α [sj/(∂sj/∂δj)]

i ψi

(pj −mcj) · ∂sj
∂ψi

− sj · ∂mcj
∂ψi

= 0

(pj −mcj) =
sj

|∂sj/∂pj | =
1

α
· sj
∂sj/∂δj

.

sj · 1
α
· [1/(∂sj/∂δj)] ∂sj

∂ψi
− sj · ∂mcj

∂ψi
= 0

1

α
· [1/(∂sj/∂δj)]

[
∂sj
∂vj

∂vj
∂ψi

]
=
∂mcj
∂ψi

δj = vj − αpj
∂sj
∂vj

=
∂sj
∂δj

1

α
· ∂vj
∂ψi

=
∂mcj
∂ψi



∂vj
∂ψi

ψi =
1

α
· κi · vj ·

[
1/
∂mcj
∂ψi

]
∀i

∂mcj
∂ψi

ψi vj

1

α
· κi · ∂vj

∂ψi
· 1

ψi
− 1

α
· κi · vj · 1

(ψi)
2
− ∂2mcj

∂ψ2
i

< 0

1

α
· κ2i ·

vj
(ψi)

2
− 1

α
· κi · vj

(ψi)
2
− ∂2mcj

∂ψ2
i

< 0

F ≡ ψi · ∂mcj∂ψi
− 1

α · κi · vj ∂ψi
∂vj

= −Fj

Fi

Fj = − 1

α
· κi < 0

Fi =
∂mcj
∂ψi

+ ψi ·
∂2mcj

∂ψ2
i

− 1

α
· κ2i ·

vj
ψi

=
1

α
· κi · vj · 1

ψi
+ ψi ·

∂2mcj

∂ψ2
i

− 1

α
· κ2i ·

vj
ψi

> 0

∂ψi
∂vj

= −Fj

Fi
> 0

Wi(ψi) =W i + zi · ψi =W i + zi · 1
α
· κi · vj ·

[
1/
∂mcj
∂ψi

]

Wi = g(vj)

Wi = w(pj ,msj , I)



y = .01 + .19*x. Slope t−stat is 56−4
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Markups and Quantity

y = .01 + −.46*x. Slope t−stat is −121−6
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Marginal Costs and Quantity

Variables demeaned by product−year FEs.
Markups, cost and quantity outliers are trimmed below and above 3rd and 97th percentiles.
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Markups and Productivity

y = .05 + −.27*x. Slope t−stat is −49−6
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Marginal Costs and Productivity

Markup and Marginal costs are demeaned by product−year FEs. Firm productivity is demeaned by the firm’s main industry−year FE.
For each variable, outliers are trimmed below and above 3rd and 97th percentiles.



y = 2 + .21*x. Slope t−stat is 32
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Firm productivity is demeaned by the firm’s main industry−year FE.
Productivity outliers are trimmed below and above 3rd and 97th percentiles.

Product Scope and Productivity

y = .42 + −.18*x. Slope t−stat is −50−3
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Markups vs Product Rank

y = −.37 + .17*x. Slope t−stat is 43−4
−2

0
2

4
Lo

g 
M

ar
gi

na
l C

os
ts

, d
em

ea
ne

d

1 2 3 4 5 6 7 8 9 10+
Within−Firm Product Rank

Multiple−Product Firms
Marginal Costs vs Product Rank

Markups and marginal costs are demeaned by product−year and firm−year FEs.
Markup and marginal cost outliers are trimmed below and above 3rd and 97th percentiles.



y = −0.37 + 1.06*x. Slope t−stat is −48−3
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Multiple−Product Firms
Markups vs Sales Share

y = 0.33 + −0.94*x. Slope t−stat is 41−4
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Multiple−Product Firms
Marginal Costs vs Sales Share

Markups and marginal costs are demeaned by product−year and firm−year FEs.
Markup and marginal cost outliers are trimmed below and above 3rd and 97th percentiles.


