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Abstract

How does trade policy affect competition? Using the universe of product exports by

firms from eleven low and middle-income countries, we document that tariff reductions

under trade agreements have strong procompetitive effects – they encourage entry

and reduce the (tariff exclusive) price-cost markups of exporters. This finding, that

markups fall with tariff cuts, contradicts a core prediction of standard oligopolistic

competition models of trade. We extend a workhorse international pricing model of

oligopolistic competition to include multiple countries and a rich preference structure.

Our preference structure allows for fierce competition among firms from the same

country and less intense competition among firms from different countries. We show a

firm’s optimal markup after a tariff cut can rise or fall depending on the parameters

of the preference structure and tariff-induced reallocation of market share among firms

and across countries.
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1 Introduction

Do tariff liberalizations under trade agreements impact the structure of markets and com-

petition among firms? How does trade policy affect exporters’ price-cost markups? The

answers to these questions have important implications for welfare. A recent contribution

from Arkolakis, Costinot, Donaldson and Rodŕıguez-Clare (2018) shows that, in a large class

of trade models, the pro-competitive gains of trade liberalizations depend crucially on ex-

porters’ markup adjustments. If exporters raise their markups in response to a preferential

tariff cut, pro-competitive gains from trade are “elusive” because potential welfare gains due

to markup reductions by domestic firms will be offset by equivalent or larger welfare losses

due to markup increases by foreign exporters. While several papers have confirmed that do-

mestic firms do in fact reduce their markups in response to a trade liberalization, empirical

evidence on how foreign exporters adjust their markups remains scarce.1

In this paper, we investigate exporters’ markup responses to trade policy changes for

eleven low and middle income economies by integrating their annual customs records with

information on 83 preferential trade agreements and data on bilateral import tariffs for 165

destinations.2 The unique structure of this multi-origin panel allows us to identify changes

in markups and market shares by exploiting variation in firms’ product-level export unit

values (i.e., prices) and export sales across destinations and over time. What we find is

puzzling. While a 10% reduction in bilateral tariffs raises a foreign exporter’s market share

in a destination by 7.9%, it lowers an exporter’s pre-tariff markup by 4.1%. The first finding

is consistent with classical Vinerian trade diversion: preferred origins gain market share as a

result of trade liberalizations. It is the second finding which presents the puzzle. In the classic

literature on trade under imperfect competition (Brander and Krugman (1983), Helpman

and Krugman (1985), Eaton and Grossman (1986) and Markusen and Venables (1988)) and

the more recent international macro literature on trade under oligopolistic competition with

endogenously variable markups (Atkeson and Burstein (2008), Edmond, Midrigan and Xu

(2015)), an exporting firm’s markup moves in the same direction as its market share.3 Thus,

1For example, recent work by De Loecker, Goldberg, Khandelwal and Pavcnik (2016) and Edmond,
Midrigan and Xu (2015)) has found that trade liberalizations reduce the prices charged by domestic firms.
Several papers (Bown and Crowley (2006), Amiti, Redding and Weinstein (2019), and Fajgelbaum, Goldberg,
Kennedy and Khandelwal (2020)) examine foreign unit value responses to trade policy changes, but their
product-level datasets do not allow for an analysis of markups. A recent study by Kikkawa, Mei and
Santamarina (2019) uses survey data on Mexican firms to examine the impact of NAFTA on markups
domestically and for exported products.

2The eleven countries are: Albania (2004-2012); Bulgaria (2001-2006); Burkina Faso (2005-2012); China
(2000-2006); Egypt (2005-2013); Malawi (2006-2012); Mexico (2000-2012); Peru (2000-2013); Senegal (2000-
2012); Uruguay (2001-2012); and Yemen (2008-2012).

3Exact predictions are model-specific and sensitive to assumptions about market structure. For example,
Markusen and Venables (1988) map out assumptions about market segmentation and free entry to show
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a tariff cut that raises a firm’s market share in a destination should raise the firm’s (tariff

exclusive) markup.

Our theoretical contribution is to introduce a more general framework for analysing

international trade that can explain this empirical puzzle. We extend Atkeson and Burstein

(2008)’s seminal contribution on international pricing in two empirically relevant directions.

First, we extend their original two-country model into a multi-country framework allowing for

oligopolistic competition among firms from multiple origins in multiple destinations. Second,

we introduce a third nest into Atkeson and Burstein (2008)’s two-tiered CES preference

structure, thereby allowing for a higher degree of substitutability among goods produced by

firms from the same origin than among goods produced by firms from different origins. This

second generalization implies that competition among firms from the same origin country can

be fiercer than that among firms from different origins. Under this more general framework,

a firm’s markup adjustment to a tariff cut depends on its elasticity of demand, which, in turn,

depends on the market structure in the destination and the firm’s relative market power.

The precise elasticity of demand facing a firm is determined by two different market share

measures and three elasticities of substitution; it nests the demand elasticities in Atkeson

and Burstein (2008) and Melitz (2003) as special cases.

Using this framework, we decompose the conventional relationship between changes in

market shares and price-cost markups in response to a preferential tariff cut into contribu-

tions from two separate market share reallocation effects. The first is an “across-origin”

reallocation effect that captures how the increase in market access for the origin country as

a whole affects origin firms’ market power, and hence, markups. The second is a “within-

origin” reallocation effect that captures how a change in an individual firm’s share of its

origin’s exports affects the firm’s markup. We show that the two reallocation effects place

opposing pressures on markups. On the one hand, the “across-origin” reallocation effect in-

creases the optimal markup of exporters from the preferred origin. On the other hand, lower

tariffs encourage entry from a preferred origin, which reduces the “within-origin” market

share of incumbent exporters from that preferred origin, lowering their optimal markups.

Depending on the magnitude of these two reallocation effects, exporters may either raise

(anti-competitive) or lower (pro-competitive) their markups. Theoretically, we show changes

in the “within-origin” reallocation channel tend to dominate if goods produced by firms from

changes in assumptions about free entry nullify or flip predictions arising from changes in trade policy. That
said, it is relatively uncontroversial to say that in models where firms face a downward-sloping import demand
curve, we would expect the benefits of a tariff reduction to be split between consumers and exporters. Part
of the tariff cut should be passed on to consumers in the form of lower consumer prices and part should
be passed onto exporters as an increase in the tariff-exclusive export price, as a result of an increase in the
price-cost markups of individual firms.
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the same origin are more substitutable with each other than with those produced by firms

from different origins.

Our theoretical explanation of the markup puzzle relies on two mechanisms that we can

verify empirically. First, our model predicts that the origin’s market share in a destination

rises while each individual firm’s within-origin market share falls in response to a preferential

tariff cut. And indeed, we estimate that a 10% preferential tariff liberalization leads to a

37% increase in an origin country’s market share in the liberalizing destination and a 29%

reduction in a firm’s share of its origin’s trade with the destination. Second, our model

predicts a strong entry effect after a bilateral tariff reduction. Empirically, we find a 10%

reduction in bilateral tariffs induces entry from the preferred origin and increases exporter

participation by 22%. Taken altogether, the empirical evidence indicates the within-origin

market share reallocation effect dominates the across-origin reallocation effect, leading to an

average 4.1% decrease in exporting firms’ (pre-tariff) markups.

Our conceptual framework also offers important insights into the relationship between

the elasticity of markups to trade policy and the degree of product differentiation. We show

that the difference between the “within-origin” and the “across-origin” reallocation effects is

more pronounced, and markup adjustments in response to a bilateral tariff reduction are thus

larger, for goods whose degree of substitutability in consumer demand among firms within an

origin shows more substantial differences relative to that among firms from different origins.

Our empirical findings provide indirect evidence for this prediction. Markup adjustments

for more differentiated products and consumption goods are significantly larger than those

for homogenous and intermediate goods. Intuitively, homogeneous and intermediate goods

sold by firms from different origins are quite similar. For these goods, the within-origin and

across-origin reallocation effects have similar magnitudes but opposite signs, resulting in little

or no overall markup adjustment. In contrast, differentiated and consumption goods offer

more scope for differences in the degree of competition within and across origins, resulting

in much bigger markup adjustments when tariffs change.

Literature review. Our empirical research builds on a methodologically diverse body of

work examining how prices and markups change in response to trade policy changes (Konings

and Vandenbussche (2005), Bown and Crowley (2006), Amiti and Konings (2007), Pierce

(2011),Edmond, Midrigan and Xu (2015), De Loecker, Goldberg, Khandelwal and Pavc-

nik (2016), Fitzgerald and Haller (2018), Amiti, Redding and Weinstein (2019), Kikkawa,

Mei and Santamarina (2019), Fajgelbaum, Goldberg, Kennedy and Khandelwal (2020)) and

exchange rate movements (Fitzgerald and Haller (2014), De Blas and Russ (2015), Amiti,

Itskhoki and Konings (2019), Corsetti, Crowley, Han and Song (2021), Corsetti, Crowley

and Han (2022)).
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A unique feature of our paper compared to previous studies is that we use product-level

exports by firms from multiple origins. This has two advantages: (a) it allows us to simulta-

neously control for two confounding factors that are important for analyzing firms’ markup

adjustments, time-varying marginal cost at the firm-product level and time-varying shifts in

demand for a product in a destination,4 and (b) it allows us to directly map changes in firms’

export sales into the market share measures that determine the elasticity of demand in our

theoretical framework. Altogether, it allows us to provide, to the best of our knowledge, the

first empirical evidence on how exporters from multiple origins adjust their markups and

market shares in a destination market in response to preferential trade policy changes.5

The starting point for our theoretical analysis of firms’ responses to trade policy changes

is the contribution of Atkeson and Burstein (2008) to the open economy macro literature

on international pricing. We extend the Atkeson and Burstein (2008) model and show that

exporters may increase or decrease their markups in response to a bilateral tariff cut. This

finding relies on two observations. First, within narrowly defined product markets, the

number of firms exporting from an origin to a destination is small – the median number in

our sample of eleven origin countries is two.6 In such cases, entry and exit of exporters can

have non-negligible impacts on market structure and incumbent exporting firms’ markups.

Second, goods produced by firms from the same origin may be more substitutable with each

other than with goods produced by firms from different origins. This implies the within-

origin market share changes could have a bigger impact on a firm’s demand elasticity and

markup than the across-origin market share changes. Thus, markups can fall even when tariff

cuts lead to no change or a modest increase in an exporter’s market share in a destination.

A key implication of our model is that, if exporters reduce their markups in response to a

bilateral tariff liberalization, the pro-competitive gains from trade will be strictly positive.

This contrasts with the predictions of Arkolakis, Costinot, Donaldson and Rodŕıguez-Clare

(2018), who show that pro-competitive welfare gains from small trade liberalizations are

“elusive” in a large class of models with variable markups under reasonable calibrations

of markup and demand elasticities, and with the analysis of Edmond, Midrigan and Xu

(2015), which shows that even in the Atkeson and Burstein (2008) framework, there are no

pro-competitive gains from small trade liberalizations.7

4This is achieved through the use of firm-product-origin-time and product-destination-time fixed effects.
5A previous contribution from Bas, Mayer and Thoenig (2017) shows how two firm-level datasets can be

employed to provided better estimates of aggregate bilateral trade elasticities, but does not explore prices
or markups.

6This is the median number of firms conditional on an origin country exporting to a destination. The
unconditional median is zero. See online Appendix table OA12 for more details.

7This result is interesting as it is obtained for a model which falls outside the set of models considered
by Arkolakis, Costinot, Donaldson and Rodŕıguez-Clare (2018) because it allows for strategic interactions
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The rest of the paper is organised as follows. Section 2 introduces our new model. Section

3 presents our data and section 4 our empirical strategy. We discuss our empirical results in

section 5 and conclude in section 6.

2 Conceptual framework

In this section, we present a multi-country framework that allows us to study how firms

compete and adjust their markups in response to trade liberalizations. We follow Atkeson

and Burstein (2008) and Edmond, Midrigan and Xu (2015) and consider a nested CES

demand structure with a finite number of producers in each industry.

The world consists of a set of countries denoted by H and trade among countries is

indexed by origin o ∈ H and destination d ∈ H.8 In each country, there is a continuum of

unit mass of industries, indexed by i, selling tradable goods.9 Final consumption Ydt and

the price of the final consumption good Pdt in each country d in period t are aggregated over

industries i:

Ydt =

(∫

i

y
η−1
η

idt di

) η
η−1

, Pdt =

(∫

i

p1−η
idt di

) 1
1−η

(1)

where η > 1 is the elasticity of substitution across industries. Industry-level output yidt

and the industry-level price index pidt are obtained by aggregating products across different

origins:

yidt =

(∑

o∈H
y

ρ−1
ρ

iodt

) ρ
ρ−1

, pidt =

(∑

o∈H
p1−ρ
iodt

) 1
1−ρ

(2)

where ρ ≥ η is the elasticity of substitution across products from different origins. Within

each industry-origin-destination triplet, there is a finite number of firms, each producing a

differentiated variety. The industry-origin-destination level output yiodt and price piodt are

obtained by aggregating across firms from the same origin:

yiodt =

( ∑

f∈Fiodt

(αfiodt)
1/σy

σ−1
σ

fiodt

) σ
σ−1

, piodt =

( ∑

f∈Fiodt

(αfiodt)p
1−σ
fiodt

) 1
1−σ

(3)

where σ ≥ ρ is the elasticity of substitution across varieties from the same origin, αfiodt is

a demand/preference shifter and Fiodt represents the set of active firms that sell product i

from origin o to destination d at time t.10

and uses a nested CES preference structure.
8Throughout our paper, we use calligraphy math symbols to indicate a set of elements.
9In our empirical analysis, an “industry” is an HS6 product. We use the words “industry” and “product”

interchangeably throughout the paper.
10We indicate a variable’s level of aggregation in our model by its subscript. The most disaggregated
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The key difference of our setting compared to a standard two-country Atkeson and

Burstein (2008) model is that we introduce an additional layer of aggregation across firms

from the same origin (i.e., equation (3)), which allows for a different elasticity of substitu-

tion within and across origins, i.e., σ ̸= ρ. For example, a consumer may view the t-shirts

produced by two Chinese exporters, which very likely share access to the same specialised

resources, operate under the same institutions, and compete with each other in many of

the same markets, as very similar to each other and at the same time consider them quite

different from a t-shirt made by, say, a Japanese or American firm which may use different

fabrics and designs.

Production. Labor is inelastically supplied and immobile across countries, and wages

are identical across sectors in a given country. The production function is linear in labour L

and productivity Ω, i.e., Y ≡ ΩL. The marginal cost of the firm is thus mcfiot = Wot/Ωfiot,

where Wot is the nominal wage of the origin country o at time t and Ωfiot is the productivity

of firm f in industry i from country o at time t.

Price and export decisions. Firms compete by simultaneously choosing whether to

enter a market, indicated by ϕfiodt ∈ {0, 1}, and their optimal price pfiodt if they enter. Since

the production function features constant returns to scale, firms make their pricing and entry

decisions separately for each destination market. The profit maximization problem of firm

f in industry i from origin o selling in destination d is given by:

πfiodt = max
pfiodt,ϕfiodt

[
yfiodt

(
pfiodt
τiodt

−mcfiot

)
−Wotζx

]
ϕfiodt

subject to

yfiodt = αfiodt

(
pfiodt
piodt

)−σ(
piodt
pidt

)−ρ(
pidt
Pdt

)−η

Ydt (4)

where τiodt is the bilateral trade cost including tariffs and ζx is a constant per-period export

cost in terms of labor units. The firm will enter a market if the potential operating profit

yfiodt(pfiodt/τiodt − mcfiot) is larger than the fixed per-period exporting cost Wotζx.
11 We

follow Atkeson and Burstein (2008) and Gaubert and Itskhoki (2021) and assume that the

firms enter in a sequential matter with more efficient firms enter the market first.12

Upon entry, the optimal price pfiodt is equal to the endogenous (destination-specific)

variables have five dimensions, f, i, o, d and t, which stand for firm, industry, origin, destination, and time,
respectively.

11The production and price decisions in the domestic market are similarly defined with a smaller fixed
cost of operating in the domestic market, ζh < ζx.

12This helps to rule out some multiple equilibria due to a discrete number of firms.
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markup µfiodt over the tariff-inclusive marginal cost mcfiodt:

pfiodt = µfiodtmcfiodt, µfiodt ≡
εfiodt

εfiodt − 1
, mcfiodt ≡ mcfiotτiodt (5)

where εfiodt is the price elasticity of demand. In what follows, we discuss the key implications

of our extensions for the firm’s optimal markup µfiodt under different assumptions about

competition.

2.1 Market structure, competition, and markups

The way in which firms compete depends on the structure of a market, which is charac-

terized by two sets of statistics: (1) the market share distributions of firms and (2) the

substitutability of varieties within an origin, across origins and across industries.

The general functional form of the demand elasticity under the triple-nested demand

structure described by expressions in (1) - (3) can be derived as follows:13

εfiodt = σ −msfiodt[σ − ρ+ (ρ− η)msiodt] (6)

where the first market share msfiodt captures the importance of the firm among all exporters

from the origin and the second market share msiodt captures the importance of the origin

country in the destination market:

msfiodt =
pfiodtyfiodt∑

f ′∈Fiodt
pf ′iodtyf ′iodt︸ ︷︷ ︸

firm’s witihin-origin market share

, msiodt =
piodtyiodt∑

o′∈H pio′dtyio′dt︸ ︷︷ ︸
origin’s market share in the destination

(7)

In what follows, we show that equation (6) is a generalization, which nests many important

models in the literature.

Monopolistic competition. First, there are two important cases where our model

converges to a Melitz (2003) model: (a) when the number of firms from the same origin is

large enough, e.g., |Fiodt| → ∞, and/or (b) when the degree of substitutability is the same

for all products, i.e., σ = ρ = η.

In either case, firms compete under monopolistic competition and charge constant markups:

εfiodt
εfiodt − 1

=
σ

σ − 1
(8)

A key implication of this market structure is that the optimal markup is the same across

13See online Appendix OA2.1 for the complete derivation.
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big (more productive) and small (less productive) firms. In this case, firms will fully pass

through any change in tariffs or other trade costs to the consumer price. Both (a) and (b) are

strong theoretical assumptions which generate predictions that are not supported in the data.

This has led many researchers to turn their attention to models featuring variable markups

(Bernard, Eaton, Jensen and Kortum (2003), Melitz and Ottaviano (2008), Atkeson and

Burstein (2008), Edmond, Midrigan and Xu (2015), Amiti, Itskhoki and Konings (2019))

with the class of models introduced by Atkeson and Burstein (2008) proving especially useful

for studying pricing under oligopolistic competition at the industry level.

Oligopolistic competition at the industry level. Second, our model converges to

that of Atkeson and Burstein (2008) if the number of firms operating in an industry is finite

and the substitutability of products from different origins is the same, i.e., σ = ρ.

Under this market structure, the firm will internalize the impact of its competitors’ prices

at the industry level and the demand elasticity in (6) can be simplified to

εfiodt = ρ− (ρ− η)ωfiodt (9)

where ωfiodt = msiodtmsfiodt is the firm’s market share in the destination, capturing the

importance of the firm in industry i to destination d at time t. A crucial implication of (9)

is that a tariff reduction increases the market shares of firms from the preferred origin in the

destination and thus leads to increases in their markups.

Oligopolistic competition among firms from the same origin. If the number of

firms from an origin selling a specific product to a particular destination is finite and small

but the number of competitors from other origins is large, the firm may view other firms

from the same origin as its key competitors and endogenize its impact on the origin-specific

industry price index in the destination piodt but not on the overall industry price index in

the destination pidt. As msiodt → 0, the demand elasticity converges to:

εfiodt → σ −msfiodt(σ − ρ) (10)

A key feature of (10) is that firms will only adjust their markups according to the level

of competition from their peers from the same origin. Contrary to the prediction of the

Atkeson and Burstein (2008) case, a tariff reduction will lead to a drop in the average

markup of continuing firms from the origin. Since the tariff reduction makes firms from

the origin more competitive, some small firms will find it optimal to export, and hence,

enter the market, which reduces the average market share msfiodt of incumbent firms. The

drop in market share in turn increases the demand elasticity, which leads to a reduction

in the average markup. The important difference between oligopolistic competition and

8



monopolistic competition is that, under oligopolistic competition with very few firms, the

marginal entrant can substantially reduce the market shares of the incumbent exporters,

resulting in economically meaningful changes in the demand elasticity facing each incumbent

exporters. While intuitive, our model is the first to formally characterize this oligopolistic

competition at the level of origin, to the best of our knowledge. Next, we show how to build on

this intuition and construct a more general model where firms can compete oligopolistically

both within and across origins within an industry.

A more general case: oligopolistic competition within both origin and in-

dustry. If, in a more general case, we allow for a small number of competitors from the

same origin as well as from other countries, the firm will likely view both sets of firms as

its competitors. Thus, when the degree of substitutability for varieties produced within the

same origin is different from that for varieties produced in different origins (i.e., σ ̸= ρ), the

firm will endogenize its impact on both the origin-industry price index piodt and the industry

price index pidt so that its demand elasticity takes the general form characterized in (6).

In this more general case, a preferential tariff reduction will lead to two competing chan-

nels: (1) a drop in the average market share of firms exporting product i from origin o

to destination d (i.e., msfiodt goes down) and (2) a rise in the market share of origin o in

destination d (i.e., msiodt goes up). As shown in (6), a drop in msfiodt increases the demand

elasticity, whereas an increase in msiodt reduces the demand elasticity. So, the overall effect

on the demand elasticity and, consequently, the markup can go in either direction in response

to a tariff reduction. Whether the elasticity of demand rises or falls will depend on the initial

market structure, which in turn governs the relative importance of the two channels.

2.2 Markup adjustment and the two reallocation effects

In this subsection, we formalize the idea of two opposing market share effects on markups

and discuss how the relative importance of these two effects determines the direction and

magnitude of markup adjustments. Our starting point is to decompose changes in markups

into two channels: (1) a within-origin reallocation effect which captures the adjustments of

markups due to changes in the within-origin market shares, m̂sfiodt, and (2) an across-origin

reallocation effect that captures the markup adjustments due to changes in the across-origin

market share, m̂siodt.

Proposition 1. The markup adjustment under our proposed triple-nested CES framework

is, up to a first order approximation, given by

µ̂fiodt = A(σ, ρ, η,msfiodt,msiodt) · m̂sfiodt︸ ︷︷ ︸
Within-origin reallocation effect

+B(σ, ρ, η,msfiodt,msiodt) · m̂siodt︸ ︷︷ ︸
Across-origin reallocation effect

(11)
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where the ̂ notation represents percentage changes of the variable from one period to the

next, i.e., x̂t = ln(xt+1/xt), and

A(.) ≡ σ − εfiodt
εfiodt(εfiodt − 1)

, B(.) ≡ (ρ− η)msfiodtmsiodt
εfiodt(εfiodt − 1)

.

Regardless of the initial market share distributions (i.e., the values of msfiodt and msiodt

∀f, i, o, d at t) and the elasticity of substitution across industries η, we have

A(.) = B(.) iff σ = ρ

A(.) > B(.) iff σ > ρ (12)

The proof is in appendix A.1. The key insight of Proposition 1 is that, while A(.) and

B(.) are functions of two market shares (msfiodt,msiodt) and all three elasticities (σ, ρ, η),

the relative importance of the two market share changes only depends on two elasticities:

the within-origin elasticity of substitution σ and the across-origin elasticity of substitution

ρ.14

When σ = ρ, we get back to the Atkeson and Burstein (2008) case, where changes in

the firm’s within-origin market share m̂sfiodt have exactly the same effect as changes in

the origin’s market share in the destination m̂siodt. In this case, the direction of the markup

adjustment depends only on the sum of the two market share changes, i.e., m̂sfiodt+m̂siodt =

ω̂fiodt. This implies that a firm’s markup always moves in the same direction as its market

share in the destination. Therefore, if a bilateral tariff cut raises the firm’s market share

in the destination market, it will increase its markup. This is a typical prediction of most

oligopolistic competition models but contradicts our empirical findings, which show that a

bilateral tariff liberalization can raise firms’ market shares but lower their markups.

Our framework allows for a more flexible relationship between the two market shares

and markups. When σ > ρ, the effect of changing the firm’s within-origin market share

m̂sfiodt is larger than that of changing the origin’s market share in the destination market

m̂siodt. Therefore, the markup adjustment can be positive even if the sum of the two market

share changes is zero or negative (i.e., m̂sfiodt + m̂siodt = ω̂fiodt ≤ 0). Intuitively, this is

because when σ > ρ, firms care a lot more about competition from their peers from the

same origin than they do about competition from firms from different origins. Chinese

firms, for example, would care a lot about the prices charged by other Chinese firms which

export the same product to the destination, but worry much less about the prices charged

14Note that this is a general result which holds regardless of underlying shocks that drive the two market
share changes.
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Figure 1: Relative importance of two market share changes on the markup adjustment
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Note: The numbers in the coloured cells give the ratio of the two reallocation effects (i.e., A(.)/B(.)) for an
example firm with msfiodt = 0.5,msiodt = 0.1, and η = 1.2.

by competitors from Mexico or Egypt.

Figure 1 presents a visualization of the ratio of the two functions (A(.)/B(.)) under

different values of within- and across-origin elasticities while fixing the firm’s within-origin

market share msfiodt to 50%, the origin’s market share in the destination msiodt to 10%

and the elasticity of substitution across products η to 1.2. Specifically the numbers in the

cells give information on the extent to which the origin’s market share in the destination

m̂siodt would need to drop in order to offset the effect of a 1% increase in the firm’s within-

origin market share m̂sfiodt on markups. The diagonal elements of 1.0 indicates the origin’s

market share in the destination m̂siodt would need to drop by 1% to offset the effect of a 1%

increase in the firm’s within-origin market share m̂sfiodt in the Atkeson and Burstein (2008)

case. Focusing on the off-diagonal elements, we can see clearly that the ratio increases

dramatically as the distance between the two elasticities becomes larger. At an extreme,

when ρ = 2 and σ = 10, the origin’s market share in the destination m̂siodt would need

to drop by more than 100% to offset the effect of a 1% increase in the firm’s within-origin

market share m̂sfiodt.
15

15See online Appendix OA2.2.1 for more discussions on the two reallocation effects and how these two
effects vary with the firm’s initial within-origin market share and the origin’s initial market share in the
destination.
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2.3 Role of strategic complementarity and firm entry

In this subsection, we analyse the role of strategic complementarity and firm entry in markup

adjustments under a preferential tariff change. The key question we want to address is

whether the entry and exit of relative small firms would lead to economically meaningful

changes in the within-origin market structure and the markup adjustment of incumbent

firms from the preferred origin.

We approach the question by solving the endogenous market share changes (i.e., m̂sfiodt

and m̂siodt) in Proposition 1. Following Amiti, Itskhoki and Konings (2019), we decompose

the price adjustment into (tariff-inclusive) marginal cost changes and markup adjustments:

p̂fiodt = m̂cfiodt + µ̂fiodt (13)

where the optimal markup responds to (i) the firm’s own price changes p̂fiodt, (ii) other firms’

price changes from the same origin p̂kiodt ∀k ̸= f ∈ Fiodt, (iii) other firms’ price changes from

the different origins p̂f ′io′dt ∀f ′, o′ ∈ Fidt\Fiodt and (iv) the new entrants Êfiodt:

µ̂fiodt =
∂µfiodt

∂pfiodt

pfiodt
µfiodt

p̂fiodt +
∑

k ̸=f∈Fiodt

∂µfiodt

∂pkiodt

pkiodt
µfiodt

p̂kiodt

+
∑

f ′,o′∈Fidt\Fiodt

∂µfiodt

∂pf ′io′dt

pf ′io′dt

µfiodt

p̂f ′io′dt + Êfiodt (14)

Different from Amiti, Itskhoki and Konings (2019), our triple nested demand structure

implies different responses to price changes of firms from the same versus different origins,

which means we need to keep track of (ii) and (iii) separately. More importantly, our

decomposition accounts for the effect of new entrants on the incumbent firms’ markups

Êfiodt.
16 Since all variables in the right hand side of (14) are endogenous, the solution of

(13) and (14) requires to solve a fixed point problem, which we detail in Appendix A.2.

Proposition 2. Under a 1% preferential tariff reduction (i.e., τ̂iodt = −1%), the markup ad-

justment (in percentage) of firms from the preferred origin (up to a first order approximation)

is given by

µ̂fiodt ≈ Υfiodt − (1−Υfiodt) Φiodtm̃sjiodt (15)

where 0 ≤ Υfiodt < 1 is the markup adjustment in absence of entry; − (1−Υfiodt) Φiodt

captures the entry effect; m̃sjiodt is the sum of within-origin market shares of new entrants

16We use Êfiodt to denote the direct entry effect on an incumbent firm’s optimal markup for now and

give more details about the exact form of Êfiodt in Appendix A.2.4.
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from origin o in product-market id due to the preferential tariff reduction; and

Φfiodt = φiodt

( ∑

f∈Fiodt

msfiodt
ε2fiodt + σ2 − (εfiodt + 1)σ

)
/

( ∑

f∈Fiodt

msfiodtεfiodt(εfiodt − 1)

ε2fiodt + σ2 − (εfiodt + 1)σ

)
× 100,

φiodt ≡ (σ − ρ) + (ρ− η)msiodt[1− (ρ− 1)/(σ − 1)(1−msiodt)].

We give the exact expression of Υfiodt in appendix A.2. There are two key takeaways

from Proposition 2. First, we see from (15) that, in absence of entry (i.e., when m̃sjiodt = 0),

the markup adjustment is in general positive (i.e., Υfiodt > 0) under a preferential tariff

reduction, implying an incomplete pass through into import prices. Second, the direction of

the entry effect is proportional to the within-origin market share taken by the new entrants

m̃sjiodt and depends on the sign of Φiodt. When σ > ρ, Φiodt > 0 and the new entrants from

the preferred origin reduces the incumbent firms’ optimal markup. Define the breakeven

market share as

m̃sjiodt ≡
Υfiodt

(1−Υfiodt) Φiodt

. (16)

Provided that σ > ρ, the markup adjustment of an incumbent exporter is negative under

a preferential tariff cut if the market share of the new entrants is sufficiently large, i.e.,

m̃sjiodt > m̃sjiodt. Unfortunately, the exact values of Υfiodt and Φiodt depend on the entire

market share distribution of all firms in the industry (i.e., firms from the preferred origin

and those from all other origins) and there is no simple analytical expression for m̃sjiodt.
17

However, it is possible to gain insights from an an ex symmetric case, where countries have

the same msiodt and within each origin firms have the same msfiodt before the tariff shock

hits.

Figure 2 illustrates the strength of the entry effect Φiodt and the breakeven market share

m̃sjiodt in such a symmetric setting. We can see from (i) that, the strength of the entry effect

Φiodt is increasing in σ.18 In the Atkeson-Burstein special case when σ = ρ, Φiodt is exactly

zero. The entry effect is stronger if there are fewer number of incumbent firms in the market

before the tariff shock hits. The right figure (ii) shows that the breakeven market share is

decreasing in σ (when σ > ρ). For example, when σ is close to ρ = 3, m̃sjiodt > 1% suggesting

that a 10% tariff reduction would need to bring entrants that account for more than 10%

of the within-origin market share to have the incumbent firms from the preferred origin to

reduce their markups. However, the breakeven market share drops quickly as σ becomes

larger; m̃sjiodt < 0.2% when σ > 5 suggesting that a 10% tariff reduction would only need to

17In appendix A.2, we give the full expressions of Υfiodt and Φiodt, which can be calculated numerically
for a given market share distribution.

18In general, Φiodt is a non-monotonic function of σ; it is increasing in σ when σ is close to ρ.
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bring entrants that account for more than 2% of the within-origin market share to have the

incumbent firms from the preferred origin to reduce their markup. Finally, unlike Φiodt, the

breakeven market share m̃sjiodt is insensitive to the initial market share distribution of the

preferred origin. This is because more concentrated industries with a high Φiodt also tend to

have a higher Υfiodt. Lemma 1 gives a formal characterization of our discussions on figure

(ii).

Figure 2: The entry effect under an ex ante symmetric setting
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Notes: These two figures illustrate the entry effect on markups under a preferential tariff cut in an ex ante
symmetric setting with msiodt = 0.1, ρ = 3 and η = 1.2. The left figure plots the Φiodt function for different
values of σ and the number of incumbent firms N in the market before the tariff hits with msfiodt = 1/N .

The right hand size figure plots the breakeven market share m̃sjiodt of new entrants above which the markup

adjustment of the incumbent firm will be negative for different values of σ. The value of m̃sjiodt is insensitive
to N .

Lemma 1. In the symmetric case where incumbent firms have identical market shares ex

ante, the breakeven market share

m̃sjiodt ≈
msiodt(ρ− 1)(ρ− η)(σ − 1)

100 {(σ − ρ)(σ − 1) +msiodt(ρ− η)[msiodt(ρ− 1) + σ − ρ]}

is independent from msfiodt and strictly decreasing in σ when σ > ρ.

Remarks. We conclude our discussion on the entry effect by clarifying the limitation and the

applicability of our Proposition 2 results. First, in deriving Proposition 2, we only considered

the partial equilibrium effects of the preferential tariff reduction. In a general equilibrium

framework, the wages of the signing countries of the preferential trade agreement may also

14



change, which could have additional impact on the firms’ prices through the cost channel.19

Second, we have only directly accounted for the entry effect of the firms from the preferred

origin and assumed that the entry and exits of firms from other origins will only have small

impacts on the markups of firms from the preferred origin.20 In general, the increased com-

petitive pressure due to price reductions and entry of firms from the preferred origin may

lead some firms from other origins to exit the market and thus partly offset the effect of

entry from the preferred origin.21 In this vein, our Proposition 2 is best viewed as a partial

equilibrium approximation under the case when the origin country’s market share msiodt is

not very large and thus has limited impact on the entry and exits of other origins’ firms.

The role of strategic complementarity in absence of entry. On top of the entry

effect, oligopolistic competition implies strategic complementarity in pricing, under which

investigating the property of the demand function (or the demand elasticity) of a single firm

is no longer sufficient for understanding the price pass through of a common cost shock, like

a preferential tariff change, that affects a group of firms.

A classical result on the markup adjustment under a tariff change is given by Brander

and Spencer (1984), which states that, for a monopoly exporter, its optimal markup reduces

in response to a preferential tariff cut if and only if the demand elasticity is decreasing in

quantity along the demand curve.22 Intuitively, the tariff cut increases in the quantity sold

by the exporter for a given price; the firm will want to reduces its markup if and only if the

19In our later empirical estimations, we control for the general equilibrium effects (e.g., changes in the
wages) using fixed effects.

20Specifically, this assumption is only need when we approximate the entry effect in subsection A.2.4.
Our expression (A-23) in Appendix A.2.3 remains to be a general decomposition that incorporates all the
entry effects.

21One particular concern with this assumption is that the increased competitive pressure due to the new
entrants from the preferred origin may lead small domestic firms to exit, which may partly offset the entry
effect we documented here. However, through our preliminary simulation results, the effect of domestic firm
exits on the markup adjustments of incumbent exporters from the preferred origin is small for two reasons.
First, unlike the new entrants from the preferred origin who enter the market due to the direct effect of
cost reduction (as a result of tariff cut), the exits of domestic firms are brought by the indirect effect of
competition, which tend to be an order of magnitude smaller compared to the direct effect. Second, the
domestic firms face no trade cost and smaller entry costs compared to foreign firms. In our simulation,
the number of domestic firms operating (around 10-15) in each product market is much larger than the
number of firms from a foreign origin (around 1-3). As a result, the domestic firms around the operating
cutoff point is much smaller in size compared to those foreign firms around the exporting cutoff. The exit of
these very small domestic firms have only very small impacts on the market structure and the markups of
other domestic and foreign firms. Finally, we would like to note that the fact that less productive domestic
firms exit the market is consistent to our procompetitive argument as it increases the efficiency of resource
allocation among the domestic firms in the destination market as well as the average competitiveness of the
surviving domestic firms.

22Also see chapter 8 of Feenstra (2015) for more discussion.
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rise in demand leads to an increase in its demand elasticity.23 Mrázová and Neary (2017)

characterize a more general condition of this result and relates it to the curvature of the

demand curve. We note that, while the theoretical results in this group of literature are

very rich and allow for very flexible demand functions, they do not directly account for a

firm’s strategic markup adjustments to its competitor’s prices. In the context of our price

decomposition, this would be equivalent of restricting the markup responses (14) to:

µ̂fiodt =
∂µfiodt

∂pfiodt

pfiodt
µfiodt

p̂fiodt (17)

Lemma 2. For a firm who does not endogenize its competitors’ price changes in its markup

decision (i.e., under the assumption of (17)), its (tariff-exclusive) markup decreases under

a preferential tariff cut if and only if the following equivalent statements hold

(i) the demand elasticity is decreasing in its (tariff-inclusive) price

(ii) the demand elasticity is increasing in its quantity

(iii) the Marshall’s “Second Law of Demand” is violated

(iv) the demand function is “superconvex”.

A key difference in our oligopolistic competition framework is that the firms care about

and react to their competitors’ prices changes. Therefore, firms pass through common and

idiosyncratic shocks very differently. Under a common cost shock, the fact that the firm’s

competitors are also hit by the same shock increases the pass through due to strategic

complementarity in pricing. Intuitively, under a preferential tariff cut, holding all of its

competitors’ prices fixed, a firm would want to increase its markups to maximize its profit.

However, at the same time, the firm realises that its competitors’ from the same origin hit

by the same shock would also want to reduce their prices, which increases the competitive

pressure facing the firm. Accounting for its competitors’ price reductions, the firm would

want to increases its markup by a smaller extent compared to the case if all of its competitors’

prices were held fixed.24 Lemma 3 formalizes this intuitive discussion.

23Since the condition requires the demand elasticity to increase (rather than decrease) in quantity, it is
also referred to as a violation of the Marshall’s Second Law of Demand.

24Amiti, Itskhoki and Konings (2019) also note that firms pass-through common and idiosyncratic shocks
very differently in a Atkeson and Burstein (2008) model: a common cost shock has a limited impact on
the market structure (i.e., the market share distributions) and thus leads to complete (100%) pass through
of the shock with no markup adjustments, while an idiosyncratic cost shock leads to significant changes in
market shares and therefore large markup adjustments. Different from Amiti, Itskhoki and Konings (2019),
we consider a bilateral tariff shock, which is a common shock to all firms from the preferred origin but does
not simultaneously affect the cost of other firms in the market. In this case, the pass through will be higher
than the idiosyncratic cost pass through but still incomplete (less than 100%).
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Lemma 3. In absence of entry and exits, under a preferential tariff change τ̂iodt, the firms

strategically respond to its competitors’ price changes adjust markup differently than those

who do not:

µ̂fiodt ≈




−Υfiodtτ̂iodt with strategic response

−Γfiodt/(Γfiodt + εfiodt − 1)τ̂iodt without strategic response (under (17))

where Γfiodt ≡ ∂εfiodt
∂pfiodt

pfiodt
εfiodt

is the super elasticity that captures how a firm’s demand elastic-

ity alters with its price. Under the ex ante symmetric case, Υfiodt < Γfiodt/(Γfiodt+εfiodt−1)

when msfiodt ̸= 1 and σ > ρ.25

To sum up, a key departure of our model from existing trade models, as discussed in

subsection 2.1, is that we envision a very small number of firms at the highly disaggregated

product-origin-destination level.26 Our design is motivated by our data, which shows that

the median number of exporters that operate at the product-origin-destination level is two

(see online Appendix table OA12 for more details). Due to the granularity and discreteness

of the firm distribution, a firm may actively react to its competitors’ price changes and

the entry and exit of an exporter can have very big impacts on the within-origin market

structure.

Our theoretical framework highlights the possibility that an incumbent firm’s markup

to drop under a preferential tariff cut. This happens when the entry effect is strong and

the within-origin reallocation is large. In addition, for a given change in the within-origin

market share, the markup adjustment is more likely to be negative the larger the distance

between the within and across origin elasticity of substitutions, σ − ρ. In the rest of this

paper, we empirically estimate the markup responses to preferential tariff changes and test

our theoretical relationships.

3 Data

We bring together information on firms’ product-level export values and quantities for eleven

origins, 83 preferential trade agreements, and bilateral tariffs for 165 destinations to estimate

the effect of trade policy on firms’ exporting behaviour and markups. Our final dataset

25While in general Υfiodt < Γfiodt/(Γfiodt+εfiodt−1), it is difficult to prove this relationship analytically.
This is because the exact expression of Υfiodt depends on the distribution of market shares of all firms in
the industry and cannot be easily compared to Γfiodt/(Γfiodt + εfiodt − 1). We thus turn to consider the
case where firms have identical market shares ex ante.

26In a classical trade model with a continuous measure of heterogeneous firms (e.g., Melitz (2003)), entry
and exit of marginal firms would have a negligible direct impact on the existing exporters’ market shares.
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contains 25,176,098 observations at the firm-product-origin-destination-year level and spans

the years 2000-2013.

3.1 Firm-level trade

We use administrative data on the universe of product exports by firms for eleven developing

and emerging economies, obtained from three different sources. Data for Albania, Bulgaria,

Burkina Faso, Malawi, Mexico, Peru, Senegal, Uruguay and Yemen are taken from the

World Bank Exporter Dynamics Database, data for Egypt from the Economic Research

Forum Exports Dataset and data for China from the Chinese Customs Database.27 While

data for different countries are available for different years, as summarised in table 1, 88%

of observations in our final dataset are from 2000-2006.

Apart from the Chinese Customs Database, which contains monthly data for HS8 prod-

ucts, the raw datasets provide information on non-zero annual firm level export values and

volumes to individual foreign destinations by HS6 product. Export values are provided in

US dollars and reported on a FOB basis for all countries except Senegal, which reports CIF

figures. Export volumes represent net weight in kilograms, with the exception of China

and Egypt, which use a variety of measures, as well as Mexico, which does not specify the

measures used between 2000 and 2009. To ensure that our data are comparable across our

eleven origin countries, we aggregate the monthly Chinese data to the annual level. For

all eleven countries, we drop observations for which we cannot determine the destination

country, observations which report a product code that is not part of any HS revision during

our sample period and observations with missing or negative reported trade values.28 As

our dataset spans multiple revisions of the HS classification system, we further convert the

raw HS6 codes to consolidated HS codes which are stable over time (see online Appendix

OA1.2 for more details). Similar to other studies using administrative data, we use trade

unit values as a proxy for prices.29

3.2 Trade policy

We source data on trade agreements from the World Bank Deep Trade Agreements (WB

DTA) Database and data on preferential and most favoured nation (MFN) tariffs from the

27For more information about the World Bank Exporter Dynamics Database, see Cebeci, Fernandes,
Freund and Pierola (2012) and Bortoluzzi, Fernandes and Pierola (2015).

28Additionally, we drop exports from China to Hong Kong, which likely acts as an entrepot during this
period.

29To address any issues that might arise if different quantity measures were reported in different datasets,
we include firm-product-origin-time fixed effects in our markup regressions (see section 4).
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Table 1: Firm-level trade data: countries and years

Country Years Firms Observations ... with PTA ... with Tariff

Albania 2004 - 2012 6,314 66,397 6,090 65,330

Bulgaria 2001 - 2006 50,780 780,816 99,789 733,662

Burkina Faso 2005 - 2007 718 6,492 3,413 6,307
2008 - 2012 1,173 10,305 6,016 10,113

China 2000 - 2006 230,339 20,043,162 1,168,391 19,221,840

Egypt 2005 - 2013 20,461 612,907 496,316 494,124

Malawi 2006 - 2008 1,360 9,409 5,903 9,104
2009 - 2012 3,036 20,536 13,818 20,107

Mexico 2000 - 2007 106,688 1,904,144 1,230,160 1,861,198
2008 - 2009 44,971 635,065 399,090 625,321
2010 - 2011 43,866 678,719 415,385 667,921

2012 32,706 390,582 308,744 385,475

Peru 2000 - 2013 28,851 888,886 339,287 854,547

Senegal 2000 - 2012 2,919 82,275 44,955 80,698

Uruguay 2001 - 2012 7,300 132,844 45,210 124,256

Yemen 2008 - 2012 1,242 18,850 11,533 16,095

Notes: The datasets for Burkina Faso, Malawi and Mexico feature multiple distinct panels as
a result of changes to the system of firm identifiers. The columns “...with PTA” and “...with
Tariff” report the number of observations for which our binary PTAodt variable takes a positive
value and our Tariffiodt variable takes non-missing values. For PTAodt, this amounts to the
number of observations for which there is an active PTA between the origin and the destination.
For Tariffiodt, this refers to the number of observations for which data on bilateral tariffs is
available.
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WTO Integrated Database (WTO IDB). To capture the phase-in of trade agreements, we

supplement the data sourced from the WTO IDB with information contained in the tariff

data compiled by Feenstra and Romalis (2014).

The WB DTA contains detailed information on the contents of trade agreements, their

members and the years they were adopted as well as, where applicable, discarded, for 257

agreements which entered into force between 1958 and 2015. The eleven countries in our

sample are involved in 83 of these trade agreements, 28 of which entered into force during our

sample period. We use information on these agreements to construct an indicator variable

that records whether there is an active trade agreement between an origin and a destination

in our sample in any given year.

The WTO IDB contains HS6-product-level data on preferential and applied MFN ad-

valorem tariffs for the years 2000-2013 for 138 and 165 destination countries, respectively.

We aggregate the raw data to consolidated HS codes by taking a simple average across HS6

codes. To address missing values, we follow Feenstra and Romalis (2014). For applied MFN

tariffs, we replace missing values with the closest preceding value, on the basis that updated

tariff schedules are more likely to be available after significant changes. In cases where there

is no preceding value, we use the closest subsequent value. For preferential tariffs, we extract

information about the phase-in of trade agreements from the dataset compiled by Feenstra

and Romalis (2014), and then use this data to impute missing values (see appendix ?? for

details). We then set our bilateral tariff variable equal to the lowest reported preferential

tariff a destination offers to exporters from a given origin, when it is available, and use data

on the MFN tariff applied by the destination, when it is not. The eleven national customs

databases report exports to a total of 251 foreign destinations. Omitting observations for

the smaller destinations for which no tariff data is available reduces the size of the final

estimation dataset from 26,281,389 to 25,176,098.

4 Empirical strategy

We identify elasticities to trade policy changes by estimating the following reduced form

specification:

ln(Outcomefiodt) = β1 · PTAodt + β2 · Tariffiodt + δfiot + δidt + δod + vfiodt, (18)

where the outcome variables vary over five dimensions – firm f , product i, origin country o,

destination country d, and year t; δfiot, δidt and δod are firm-product-origin-time, product-

destination-time and origin-destination fixed effects respectively; and vfiodt is a residual
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term.30 The two right hand side variables describe the trade policy regime firms from an

origin face in the destination. The first, PTAodt, is an indicator variable equal to one if the

origin and the destination have an active trade agreement in year t. The second, Tariffiodt,

denotes the natural logarithm of one plus the ad-valorem tariff on imports of product i from

origin o charged by destination d.

We study the responsiveness of five key outcome variables suggested by our model. The

Atkeson-Burstein model of international pricing emphasizes changes in a firm’s market share

in a destination, i.e., ωfiodt = pfiodtyfiodt/
∑

f,o pfiodtyfiodt where the summation in the denom-

inator includes domestic sales of firms in the destination country. To estimate the elasticity

of a firm’s market share in a destination to trade policy, we rearrange the definition of mar-

ket share, take logs, and note that we can control for unobservable product-level domestic

consumption in the destination with product-destination-time fixed effects:

ln(pfiodtyfiodt) = ln(ωfiodt) + ln(
∑

f,o

pfiodtyfiodt)

︸ ︷︷ ︸
absorbed by idt fixed effects

(19)

Thus, when the outcome is the log of (tariff inclusive) export sales, ln(pfiodtyfiodt), and

firm-product-origin-time (δfiot), product-destination-time (δidt) and origin-destination (δod)

fixed effects are included in specification (18), β1 and β2 can be interpreted as the elasticity

of a firm’s market share in a destination to PTA participation and the tariff, respectively.31

The inclusion of firm-product-origin-time (δfiot) and product-destination-time (δidt) fixed

effects means that the firm’s market share elasticities to trade policy are identified from

cross-sectional variation in a firm’s market share for a product across different destinations

as well as variation across different firms and origins.32 The origin-destination fixed effect

δod, meanwhile, absorbs any variation due to the distance between two countries as well as

30All continuous outcome variables enter our estimating equations in natural logarithms. We estimate
these specifications with panel OLS rather than PPML regressions, as creating a full panel of zero trade
flows at the firm-product-origin-destination-year level for eleven countries would result in a dataset of several
billion observations, rendering estimation infeasible in a reasonable time period. This means that we only
use observations with positive trade flows. However, it is important to note that our fixed effects should
absorb most of the variation in trade costs that prevents firms from entering a market, and thus account
for the selection process that gives rise to the positive trade flows, as noted in Baier, Bergstrand and Feng
(2014) and Corsetti, Crowley, Han and Song (2021).

31We use tariff inclusive export sales because both the Atkeson and Burstein (2008) model and our
theoretical framework define the firm’s market share in terms of the price paid by consumers, which includes
the tariff.

32The product-origin-time element of the firm-product-origin-time fixed effects δfiot and the product-
destination-time fixed effects δidt are standard tools to capture multilateral resistance terms in the gravity
literature (Anderson and van Wincoop, 2003; Feenstra, 2004; Redding and Venables, 2004; Head and Mayer,
2014; Baier, Bergstrand and Feng, 2014).
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their geography, history and culture.33

The next variable of interest is the firm’s markup. To estimate the elasticity of firms’

markups to trade policy, we decompose their overall markups into FOB prices and marginal

costs. As before, we can rearrange this definition and control for the latter with firm-product-

origin-time fixed effects:

ln(pbfiodt) = ln(µfiodt) + ln(mcfiot)︸ ︷︷ ︸
absorbed by fiot fixed effects

(20)

When the outcome variable is the natural logarithm of the FOB unit value exclud-

ing tariffs and other trade costs, ln(pbfiodt), and firm-product-origin-time (δfiot), product-

destination-time (δidt), and origin-destination (δod) fixed effects are used in equation (18),

the β parameters therefore identify the elasticity of the firm’s markup for a product in a

destination to trade policy changes in that destination. This is because the firm-product-

origin-time fixed effect δfiot controls for a firm’s time-varying productivity, marginal costs

and global markup common to all foreign destinations, while the product-destination-time

fixed effect δidt absorbs time-varying aspects in the local destination such as market size, the

industry price level (pidt) and demand shifts (yidt).

The last two outcome variables we examine with (18) are the firm’s within-origin mar-

ket share, ln(msfiodt) and the origin’s market share in the destination market, ln(msiodt).

These variable captures the two reallocation effects we discussed in Proposition 1. For the

construction of msiodt = piodtyiodt/
∑

o piodtyiodt, we use the product-level total sales from

an origin to a destination market ln(piodtyiodt) as the dependent variable in our empirical

specification and rely on the product-destination-time fixed effects δidt to difference out the

common denominator ln(
∑

o piodtyiodt).
34

The final piece of the puzzle in our analysis is an examination of firm entry and exit -

summarized by the number of firms from the origin selling a given product to the destination,

Niodt ≡ |Fiodt|. For this variable, we create a dataset at the product-origin-destination-year

level which includes zeros in years when no firms are observed exporting a product that

the origin exports to the destination in at least one year and use PPML to estimate the

aggregated version of specification (20):

ln(Niodt) = β1 · PTAodt + β2 · Tariffiodt + δiot + δidt + δod + viodt.

33Origin-destination fixed effects δod also absorb pricing variation associated with time-invariant features
such as quality (Bastos and Silva (2010)) or, for instance, the Alchian-Allen effect (Hummels and Skiba
(2004)).

34Note that ln(piodtyiodt) = ln(msiodt) + ln(
∑

o piodtyiodt).
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A general observation on the use of fixed effects in the specifications discussed above, and

particularly the origin-destination fixed effect δod, is that they have an additional benefit of

addressing potential endogeneity problems. For example, the existence of a PTA could be

intertwined with the level of bilateral trade flows – the larger the trade flows between two

countries, the greater the benefits from and therefore the incentive to sign a PTA. This

means that there is potential for reverse causality, and that it might be large trade flows

which cause PTAs, rather than PTAs which cause large trade flows. While this is unlikely

to be a problem at the firm level, it could be an issue at the country-pair level. Accounting

for unobserved heterogeneity at this level should therefore all but resolve these concerns (see

Baier and Bergstrand (2007)).

5 Empirical results

We find that exporting firms respond to the tariff liberalizations associated with preferential

trade agreements by lowering their markups. The richness of our multi-origin panel allows

us to trace out not only changes in markups, but also the role of the two different market

share measures that influence the elasticity of demand facing a firm under our triple-nested

preference structure. We show that preferential tariff liberalizations stimulate entry from an

origin to such a degree that the market power of individual firms from that origin declines in

the destination, even as the total market share of the origin in the destination rises. This is

an exciting result which highlights the importance of examining precisely how oligopolistic

competition evolves under a trade liberalization and which could help explain the puzzling

empirical finding that the tariff-exclusive prices of Chinese exports were virtually unchanged

in the face of US tariffs imposed as part of the US-China Trade War.35

35Although the US-China Trade War studies of both Amiti, Redding and Weinstein (2019) and Fajgel-
baum, Goldberg, Kennedy and Khandelwal (2020) found large declines in the value of trade from China,
their analyses of import unit values from China showed almost no decline in response to steep tariff hikes.
This type of phenomenon could arise if the two reallocation effects discussed in subsection 2.2 have offsetting
impacts on prices. That is, on the one hand, the US tariff hike can induce less productive Chinese producers
to exit the US market. Therefore, continuing Chinese producers would face less competitive pressure from
their Chinese peers, and their markups would tend to rise. This is the within-origin reallocation effect. On
the other hand, continuing Chinese producers would become less competitive relative to firms from compet-
ing origins due to the direct effect of the tariff hike on Chinese merchandise, which would lead them to lower
their markups. This is the across-origin reallocation effect. In our empirical analysis, for which Chinese
data is available over 2000-2006, we find the within-origin reallocation force dominates the overall effect on
markups. Over 2000-2006, it may have been that the varieties made by Chinese producers were substan-
tially more substitutable among themselves than with the products made by other countries. As China’s
economy shifted towards private enterprises and more firms started exporting, the number of Chinese firms
in any given destination’s product market would have increased, so that by 2018 any exit associated with
tariff changes would be expected to have only a small impact on the incumbent firms’ markups. Under this
scenario, by the time of the US-China Trade War, the within-origin reallocation effect would have become
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Table 2: Elasticities of market shares, markups, and counts of firms to tariffs

Firm’s mkt share Markups Firm’s within Origin’s No. of
in the dest. origin mkt share mkt share firms
ln(ωfiodt) ln(µfiodt) ln(msfiodt) ln(msiodt) (PPML)

(1) (2) (3) (4) (5)

Tariffiodt -0.79*** 0.41*** 2.87*** -3.67*** -2.21***
(0.243) (0.073) (0.322) (0.428) (0.162)

PTAodt 0.02 -0.02** 0.06** -0.04 -0.05***
(0.021) (0.008) (0.027) (0.031) (0.009)

R2 0.65 0.90 0.79 0.88 -
Observations 15,793,386 15,793,386 15,793,386 15,793,386 2,750,833

Fixed Effects
Firm-product-origin-year ✓ ✓ ✓
Product-origin-year ✓ ✓
Product-destination-year ✓ ✓ ✓ ✓ ✓
Origin-destination ✓ ✓ ✓ ✓ ✓
Notes: The dependent variable is the firm’s log (tariff-inclusive) export value in column (1), the firm’s
log (tariff-exclusive) unit value in column (2), the log of the firm’s share of its country’s trade with the
destination in column (3), the log of the country’s (tariff-inclusive) export value to the destination market
in column (4) and the number of firms in column (5). Tariffiodt and PTAodt capture the trade policy
firms from the origin face in the destination. Standard errors, reported in parentheses, are clustered at
the product-destination level, and we denote statistical significance with *** p<0.01, ** p<0.05, and *
p<0.1. Estimates are based on an integrated dataset of firms’ exports from eleven countries built from the
World Bank Exporter Dynamics Database, China’s Customs Authority, and Egypt’s Customs Authority,
as well as tariff data from the WTO and Feenstra and Romalis (2014), and the World Bank Deep Trade
Agreements Database.
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We present our main results, estimates of elasticities to bilateral tariffs and PTA par-

ticipation, in table 2. The first column contains the elasticity of a firm’s market share in a

destination, at the level of an HS6 product, to the tariff it faces.36 A 10% reduction in tariffs

is associated with an 8% increase in a firm’s market share in the destination. For a firm

with an initial market share of 50%, this means that a 10% tariff cut, for example from 10%

to 9%, will increase the firm’s market share to 54%. This shows that the bilateral tariff cut

increases the market power of firms from the preferred origin at the expense of firms export-

ing from other origins as well as domestic firms. Recall that in the Atkeson and Burstein

(2008) model of oligopolistic competition, which emphasizes competition among all firms

within a product market, the effect of tariffs on firms’ market shares would be a sufficient

statistic for the direction of the change in markups in response to a change in trade policy.

Notably, a tariff cut would imply an increase in the firm’s market share in the destination,

a decline in the demand elasticity it faces, and a rise in the firm’s markup. This is not what

we find empirically. Turning to markups, column (2) identifies how the component of the

markup that is specific to a destination, the residual component of the markup that varies

across destination markets, changes when a country joins a PTA.37 Signing a PTA reduces

markups by 2%. More interestingly, we find that a 10% reduction in the tariff on a product

is associated with a 4% decline in firms’ markups. This finding, which shows that markups

fall while market shares rise, directly contradicts the prediction of most standard models of

oligopoly.38

Our theoretical model highlights the importance of decomposing the firm’s market share

in the destination into two parts, the origin country’s share of the destination market (msiodt)

and the firm’s share of its country’s trade with the destination (msfiodt). In a world with

oligopolistic competition that is shaped by the substitutability of varieties both across origins

within an industry and across firms within an origin, markups depend on changes in both

of these market shares. We see the negative sign on the elasticity of firms’ overall market

share in the destination to tariffs (column 1) can be decomposed into a positive sign on the

elasticity of the firm’s share of its country’s trade with the destination (column 3) and a

weaker so that the two reallocation effects could have just offset each other to result in the zero price change
documented in the recent literature.

36As discussed in section 4, regressing the log value of a firm’s product- and destination-specific exports
on a product-destination-year fixed effect implies that the parameter estimate on the tariff captures the
elasticity of a firm’s market share to the tariff (see equation (19)).

37The inclusion of firm-product-origin-time fixed effects controls for time-varying marginal costs at the
level of the product within a firm as well as time-variation in the global or common markup that the firm
charges in all foreign destinations (see section 4).

38As discussed in Helpman and Krugman (1985), the results in trade models of oligopoly are extremely
sensitive to precise market structures. That said, most standard quantity competition models yield a positive
correlation between market shares and markups.
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negative sign on the elasticity of the origin’s share of the destination market (column 4).

Using a traditional definition of import market share, that of the origin in the destination

(see column 4), we find a country’s import market share rises 37% when it is the beneficiary

of a 10% preferential tariff cut. As first described by Viner (1950), when one country enjoys

a tariff cut in a destination that is not offered to competing origins, the country’s market

share in that destination rises.

But building on this with firm-level data, our analysis shows more subtle forces are at

play. Turning to a firm’s trade share in a destination among all firms from its own origin,

we find that a 10% reduction in the bilateral tariff is associated with a substantial decline

in the average market share of an exporting firm of 29% (see column (3)). Importantly,

market participation by exporting firms increases as the bilateral tariff falls (column (5)).

A 10% cut in the tariff imposed by a destination leads to a 22% increase in the number of

exporters from the affected origin. The strong extensive margin response from the origin

affects both market shares that our theoretical model suggests influence the impact of a

trade liberalization on markups, an origin’s share of trade in a destination and a firm’s share

of trade among compatriot firms from its origin, and moves them in opposite directions.

Interpreted through the lens of our model, this suggests that a tariff liberalization leads

to an across-origin reallocation effect that puts upward pressure on markups and a within-

origin reallocation effect that puts downward pressure on markups. As discussed in section

2, the net effect on markups will depend on which of these two effects dominates.39 The

finding that markups decline with tariff cuts implies that the within-origin reallocation effect

dominates the across-origin reallocation effect, and that the elasticity of demand facing a firm

therefore falls, in our sample. This is consistent with the idea that consumers’ preferences

across varieties lead firms in our dataset to view firms from their own origin as more relevant

competitors in the destination market than firms from other origins and react more strongly

to additional entrants from their own origin than to the fall in their trade costs in setting

prices.

Table 2 also shows that preferential trade agreements have small effects on some of our

outcomes of interest beyond the tariff reductions they embody. PTAs signed by low and

middle income countries typically involve much larger tariff cuts than those among high

income countries, suggesting that most of the benefit of a preferential trade agreement for

low and middle income countries comes from tariff cuts rather than provisions that simplify

cross-border trade or remove non-tariff barriers.40 It is therefore not surprising that the direct

39Recall from figure 1 that, when σ is larger than ρ, the within-origin market share changes can have a
much bigger impact on a firm’s markup adjustment than the cross-origin market share changes, resulting a
positive markup adjustment.

40We thank Jeff Bergstrand for sharing this insight.
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effect of the PTA dummy in our dataset is limited. Finally, we present various robustness

checks for our baseline results in Online Appendices OA3.2 and OA3.3.

5.1 Trade policy and product differentiation

To investigate whether firms’ and markup responses vary systematically with the degree of

substitutability of a product, as predicted by our theoretical framework and documented

in prior work (Corsetti, Crowley, Han and Song (2021)), we use the CCHS commodity

classification system to split our sample into highly and less differentiated products.41 Our

framework predicts that firms which sell highly differentiated goods, and therefore operate in

markets in which there is considerable scope to exploit market power, should adjust markups

more than firms which sell less differentiated products that are highly substitutable.

We explore this idea in table 3, which reports exporters’ responses to changes in trade

policy by degree of product differentiation. The top panel presents results for the subsample

of highly differentiated goods and the bottom panel presents results for the subsample of

goods which are less differentiated, including commodities and simple manufactured goods

like processed foods. We begin by discussing the elasticities of the firm’s within-origin

market share and the origin’s market share to the tariff reported in columns (3) and (4). We

consistently find a positive sign on the elasticity of the firm’s within-origin market share and

a negative one on the origin’s market share for both highly and less differentiated goods: for

a 10% bilateral tariff cut, the firm’s within-origin market share drops by 37.2% (15.5%) while

the origin’s market share increases by 51.0% (16.6%) for highly (less) differentiated goods.

Recall from Proposition 1 that a drop in the within-origin market share msfiodt reduces the

firm’s optimal markup, while an increase in the origin’s market share msiodt increases the

firm’s optimal markup. If the two market share changes had an equal influence on the firm’s

markup decisions (as in the Atkeson-Burstein case), we would have found a positive markup

adjustment (a negative coefficient on tariff) for highly differentiated goods and a markup

adjustment close to zero for less differentiated goods.

Empirically, we find a significant markup reduction of 8.8% (a positive coefficient on

tariff) for highly differentiated goods and no markup adjustment for low differentiation goods.

41 Most studies adopt the industry classifications set forth by Rauch (1999), according to which a product
is differentiated if it does not trade on organized exchanges and/or its price is not regularly published in
industry sales catalogues. While this system is quite powerful in identifying commodities, a drawback is that
the vast majority of manufactured goods end up being classified as differentiated. The CCHS classification
refines the class of differentiated goods in Rauch into two categories – highly and less differentiated. Corsetti,
Crowley, Han and Song (2021) calculate that in the Chinese Customs Database 2000-2014, 79.8 percent of
observations are classified by Rauch as differentiated. Of these, only 48.6 percent are categorized as highly
differentiated under the CCHS Chinese-linguistics-based classification system. See online Appendix OA1.3
for further details.
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Table 3: Highly vs. less differentiated goods

Firm’s mkt share Markups Firm’s within Origin’s No. of
in the dest. origin mkt share mkt share firms
ln(ωfiodt) ln(µfiodt) ln(msfiodt) ln(msiodt) (PPML)

(1) (2) (3) (4) (5)

Highly Differentiated Goods

Tariffiodt -1.38*** 0.88*** 3.72*** -5.10*** -2.80***
(0.387) (0.106) (0.430) (0.665) (0.197)

PTAodt -0.00 -0.02 0.28*** -0.28*** -0.04**
(0.041) (0.014) (0.046) (0.059) (0.017)

R2 0.62 0.93 0.75 0.88 -
Observations 5,792,021 5,792,021 5,792,021 5,792,021 891,704

Less Differentiated Goods

Tariffiodt -0.11 0.06 1.55*** -1.66*** -1.43***
(0.287) (0.077) (0.386) (0.468) (0.184)

PTAodt 0.08*** -0.03*** -0.03 0.11*** 0.02**
(0.026) (0.010) (0.029) (0.032) (0.011)

R2 0.70 0.90 0.77 0.86 -
Observations 7,758,623 7,758,623 7,758,623 7,758,623 1,771,815

Fixed Effects
Firm-product-origin-year ✓ ✓ ✓
Product-origin-year ✓ ✓
Product-destination-year ✓ ✓ ✓ ✓ ✓
Origin-destination ✓ ✓ ✓ ✓ ✓
Notes: The dependent variable is the firm’s log (tariff-inclusive) export value in column (1), the firm’s
log (tariff-exclusive) unit value in column (2), the log of the firm’s share of its country’s trade with the
destination in column (3), the log of the country’s (tariff-inclusive) export value to the destination market
in column (4) and the number of firms in column (5). Products are separated into highly differentiated
and less differentiated goods based on the CCHS classification system. Standard errors, reported in
parentheses, are clustered at the product-destination level, and we denote statistical significance with
*** p<0.01, ** p<0.05, and * p<0.1. Estimates are based on an integrated dataset of firms’ exports from
eleven countries built from the World Bank Exporter Dynamics Database, China’s Customs Authority,
and Egypt’s Customs Authority, as well as tariff data from the WTO and Feenstra and Romalis (2014),
and the World Bank Deep Trade Agreements Database.

28



In the lens of our model, the differential markup responses of these two types of goods

can be a result of the differences in underlying degree of substitutability within and across

countries. As shown in Figure 1, the importance of the within-origin market share change

increases as σ − ρ increases. Additionally, as demonstrated in Lemma 1 and Figure 2, the

significance of the entry effect also increases with σ−ρ. Based on our theoretical findings, our

estimates suggest that highly differentiated products may have more scope for specification,

allowing for a larger difference in σ − ρ than low-differentiation products. Indeed, many

of the products we classify as low-differentiation are commodities and raw materials, which

are highly standardized and openly traded on the world exchange market. Although these

products have high σ and ρ, the difference between the two elasticities (σ− ρ) may be small

due to a common international standard. On the other hand, highly differentiated consumer

goods often have a low ρ, but firms from the same origin may produce similar products,

which implies a high σ and a larger difference in σ − ρ.

5.2 Pro-competitive trade agreements and global value chains

In this section, we introduce a new dimension to refine our breakdown of the product space

and explore the role of PTA participation in global value chains. We do this by using

the Broad Economic Categories classification (Rev. 4) to distinguish between intermediate

inputs and final consumption goods. Firms which produce and sell final consumption goods

often engage in activities such as marketing or branding that aim to differentiate their

product relative to their competitors in the marketplace. This suggests that markets for

final consumption goods might be oligopolistic with firms that operate in these markets

holding some amount of market power. As a result, we would expect changes in barriers

to entry to have large impacts on market shares and markups. In contrast, intermediate

goods might include more classes of products that are similar to commodities or be more

substitutable across varieties.

Table 4 presents results for consumption goods, and table 5 for intermediate inputs. They

each contain three panels: the top panel considers all consumption or intermediate goods, the

middle panel hones in on highly differentiated goods and the bottom panel reports results

for less differentiated goods. Comparing the top panels of the two tables, we see that a

10% tariff reduction increases markups for consumption goods by 6%, but has no effect on

the markups of intermediate inputs. We also see that the three different market shares,

and particularly firms’ share of their origin’s trade, as well as the number of firms in the

market, respond more strongly for consumption goods. Turning to the middle two panels,

the effects on consumption goods, but not on intermediates, appear to be almost entirely
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Table 4: Trade policy elasticities and global value chains: Consumption goods

Firm’s mkt share Markups Firm’s within Origin’s No. of
in the dest. origin mkt share mkt share firms
ln(ωfiodt) ln(µfiodt) ln(msfiodt) ln(msiodt) (PPML)

(1) (2) (3) (4) (5)

Consumption Goods

Tariffiodt -0.89*** 0.64*** 4.38*** -5.28*** -3.08***
(0.335) (0.091) (0.386) (0.606) (0.219)

PTAodt 0.11*** -0.02* 0.31*** -0.20*** -0.07***
(0.038) (0.011) (0.041) (0.053) (0.017)

R2 0.65 0.92 0.75 0.89 -
Observations 6,872,965 6,872,965 6,872,965 6,872,965 927,593

Highly Differentiated Consumption Goods

Tariffiodt -1.15** 1.01*** 5.08*** -6.23*** -3.18***
(0.476) (0.129) (0.533) (0.846) (0.224)

PTAodt 0.04 -0.03* 0.48*** -0.44*** -0.15***
(0.052) (0.015) (0.062) (0.081) (0.025)

R2 0.60 0.92 0.74 0.90 -
Observations 4,074,107 4,074,107 4,074,107 4,074,107 450,586

Less Differentiated Consumption Goods

Tariffiodt -0.48 0.11 1.42*** -1.90** -1.54***
(0.495) (0.122) (0.466) (0.742) (0.325)

PTAodt 0.20*** -0.02 0.12** 0.08 0.01
(0.051) (0.015) (0.049) (0.056) (0.021)

R2 0.70 0.92 0.78 0.89 -
Observations 2,640,776 2,640,776 2,640,776 2,640,776 463,386

Fixed Effects
Firm-product-origin-year ✓ ✓ ✓
Product-origin-year ✓ ✓
Product-destination-year ✓ ✓ ✓ ✓ ✓
Origin-destination ✓ ✓ ✓ ✓ ✓
Notes: The dependent variable is the firm’s log (tariff-inclusive) export value in column (1), the firm’s
log (tariff-exclusive) unit value in column (2), the log of the firm’s share of its country’s trade with
the destination in column (3), the log of the country’s (tariff-inclusive) export value to the destination
market in column (4) and the number of firms in column (5). Products are separated into different
groups based on the CCHS and BEC (Revision 4) classification systems. Standard errors, reported in
parentheses, are clustered at the product-destination level, and we denote statistical significance with
*** p<0.01, ** p<0.05, and * p<0.1. Estimates are based on an integrated dataset of firms’ exports from
eleven countries built from the World Bank Exporter Dynamics Database, China’s Customs Authority,
and Egypt’s Customs Authority, as well as tariff data from the WTO and Feenstra and Romalis (2014),
and the World Bank Deep Trade Agreements Database.
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Table 5: Trade policy elasticities and global value chains: Intermediate inputs

Firm’s mkt share Markups Firm’s within Origin’s No. of
in the dest. origin mkt share mkt share firms
ln(ωfiodt) ln(µfiodt) ln(msfiodt) ln(msiodt) (PPML)

(1) (2) (3) (4) (5)

Intermediate Goods

Tariffiodt -0.02 0.10 1.78*** -1.79*** -1.48***
(0.369) (0.107) (0.629) (0.613) (0.229)

PTAodt -0.02 -0.02 -0.13*** 0.11*** 0.03**
(0.027) (0.013) (0.035) (0.036) (0.011)

R2 0.69 0.90 0.77 0.85 -
Observations 5,735,168 5,735,168 5,735,168 5,735,168 1,384,137

Highly Differentiated Intermediate Goods

Tariffiodt -0.26 0.21 -1.80 1.54 -0.77
(1.302) (0.389) (1.337) (1.442) (0.499)

PTAodt 0.07 -0.01 -0.07 0.14 0.03
(0.080) (0.044) (0.080) (0.088) (0.025)

R2 0.64 0.91 0.75 0.87 -
Observations 689,152 689,152 689,152 689,152 143,809

Less Differentiated Intermediate Goods

Tariffiodt -0.26 0.11 2.01*** -2.26*** -1.52***
(0.367) (0.108) (0.685) (0.677) (0.252)

PTAodt -0.01 -0.03** -0.11*** 0.10** 0.02
(0.030) (0.014) (0.036) (0.039) (0.013)

R2 0.70 0.90 0.77 0.85 -
Observations 4,656,161 4,656,161 4,656,161 4,656,161 1,201,198

Fixed Effects
Firm-product-origin-year ✓ ✓ ✓
Product-origin-year ✓ ✓
Product-destination-year ✓ ✓ ✓ ✓ ✓
Origin-destination ✓ ✓ ✓ ✓ ✓
Notes: The dependent variable is the firm’s log (tariff-inclusive) export value in column (1), the firm’s
log (tariff-exclusive) unit value in column (2), the log of the firm’s share of its country’s trade with the
destination in column (3), the log of the country’s (tariff-inclusive) export value to the destination market
in column (4) and the number of firms in column (5). Products are separated into different groups based
on the CCHS and BEC (Revision 4) classification systems. Standard errors, reported in parentheses,
are clustered at the product-destination level, and we denote statistical significance with *** p<0.01,
** p<0.05, and * p<0.1. Estimates are based on an integrated dataset of firms’ exports from eleven
countries built from the World Bank Exporter Dynamics Database, China’s Customs Authority, and
Egypt’s Customs Authority, as well as tariff data from the WTO and Feenstra and Romalis (2014), and
the World Bank Deep Trade Agreements Database.
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driven by highly differentiated consumption goods, for which a 10% tariff reduction leads to

a 10% increase in markups. The effect of a tariff liberalization on market shares and market

participation is also particularly pronounced for this set of products. Finally, the bottom

two panels show that tariff liberalizations have little effect on less differentiated consumption

goods.

The overall pattern is consistent with the idea that the markets for consumption goods

are oligopolistic, and have a larger within-origin elasticity of substitution σ relative to their

across-origin elasticity of substitution ρ. As a result, firms which sell consumption goods, and

particularly highly differentiated consumption goods, seem to respond strongly to additional

entry due to trade liberalizations by lowering their markups.

5.3 Trade policy and destination income levels

The previous two subsections have employed partitions of product space. In this subsec-

tion, we take an alternative approach and split our sample based on income-levels in the

destination to isolate markets with different scopes for market power. Rich countries have

more power to enforce idiosyncratic national policies such as health or safety regulations

that create an international segmentation of markets. They also have larger and more di-

verse markets, and a larger proportion of their imports are highly differentiated.42 We would

therefore expect trade policy to have larger effects on markups in high-income countries. To

investigate this idea, we split the destinations in our sample into three groups, high-, middle-

and low-income countries, based on their per-capita income levels in 1999 and repeat our

analysis for each of these three subsamples.

Table 6 presents our estimates. The results show that the tariff elasticities of firms’

market shares and markups are largest in high income destinations. A 10% tariff reduction

leads to a 16% increase in firms’ market shares in high income destinations, but has little

effect on market shares in middle or low income destinations. At the same time, it decreases

markups by 8% in high income destinations, by 2% in middle income destinations, and has

no effect on markups in low income destinations. Our findings may reflect that countries with

large markets where firms from many different countries compete can support consumption

of many different varieties of a product, and that oligopolistic competition between firms

which produce varieties distinct to their origin is more plausible. As a result, the within-

origin elasticity of substitution σ is larger relative to the cross-origin elasticity of substitution

ρ and the within-origin reallocation effect is more likely to dominate in destinations with

higher incomes.

42See online Appendix OA13 for details.
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Table 6: Trade policy elasticities by destination country income level

Firm’s mkt share Markups Firm’s within Origin’s No. of
in the dest. origin mkt share mkt share firms
ln(ωfiodt) ln(µfiodt) ln(msfiodt) ln(msiodt) (PPML)

(1) (2) (3) (4) (5)

High Income Countries

Tariffiodt -1.65*** 0.83*** 2.42*** -4.06*** -1.87***
(0.639) (0.143) (0.595) (0.871) (0.231)

PTAodt 0.14*** -0.05*** 0.05 0.08 0.15***
(0.052) (0.016) (0.055) (0.059) (0.015)

R2 0.65 0.90 0.78 0.91 -
Observations 8,231,061 8,231,061 8,231,061 8,231,061 1,138,367

Middle Income Countries

Tariffiodt -0.25 0.20*** 2.95*** -3.20*** -2.04***
(0.203) (0.077) (0.416) (0.483) (0.162)

PTAodt -0.02 -0.02 0.03 -0.05 -0.02**
(0.023) (0.011) (0.034) (0.037) (0.010)

R2 0.74 0.91 0.82 0.87 -
Observations 4,277,859 4,277,859 4,277,859 4,277,859 1,207,037

Low Income Countries

Tariffiodt 0.39 0.03 0.92 -0.53 -1.36***
(0.845) (0.427) (0.870) (1.090) (0.277)

PTAodt -0.42** 0.01 0.16 -0.58** -0.38***
(0.168) (0.084) (0.167) (0.229) (0.041)

R2 0.76 0.93 0.85 0.93 -
Observations 865,706 865,706 865,706 865,706 180,981

Fixed Effects
Firm-product-origin-year ✓ ✓ ✓
Product-origin-year ✓ ✓
Product-destination-year ✓ ✓ ✓ ✓ ✓
Origin-destination ✓ ✓ ✓ ✓ ✓
Notes: The dependent variable is the firm’s log (tariff-inclusive) export value in column (1), the firm’s
log (tariff-exclusive) unit value in column (2), the log of the firm’s share of its country’s trade with
the destination in column (3), the log of the country’s (tariff-inclusive) export value to the destination
market in column (4) and the number of firms in column (5). Countries are separated into high income,
middle income and low income destinations according to World Bank lending groups in 1999. Standard
errors, reported in parentheses, are clustered at the product-destination level, and we denote statistical
significance with *** p<0.01, ** p<0.05, and * p<0.1. Estimates are based on an integrated dataset of
firms’ exports from eleven countries built from the World Bank Exporter Dynamics Database, China’s
Customs Authority, and Egypt’s Customs Authority, as well as tariff data from the WTO and Feenstra
and Romalis (2014), and the World Bank Deep Trade Agreements Database.
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6 Conclusion

Understanding the welfare implications of trade agreements has long been a central focus

of the international economics literature. The role of competition and markup adjustments,

and the question of whether the pro-competitive gains from trade are elusive, is at the core of

recent debates.43 Despite several theoretical contributions, empirical evidence on how foreign

exporters compete and adjust their markups to trade policy changes in a multi-country world

remains scarce.

In this paper, we exploit product exports by firms from eleven emerging economies and

investigate how tariffs and preferential trade agreements affect the ways in which firms com-

pete and the markups they charge. We find, surprisingly, that in response to a bilateral

tariff cut, foreign exporters lower their markups while their market share in the destination

increases – an observation that contradicts the predictions of standard oligopolistic compe-

tition models.

We show this puzzling empirical finding can be rationalized theoretically in a more gen-

eral multi-country framework that allows for a different degree of oligopolistic competition

within and across origins. Our theoretical model suggests two market share reallocation ef-

fects matter for firms’ markup adjustments after a bilateral tariff cut: (1) a “within-origin”

reallocation effect that reduces the firms’ optimal markups and (2) an “across-origin” real-

location effect that increases the firms’ optimal markups. We show that firms’ within-origin

market share changes have larger impacts on their markups than the across-origin market

share changes when the varieties firms produce are more substitutable within an origin than

across origins. Empirically, we find strong support for these two effects.

A key feature of our theoretical framework is that we do not need to take a stand on

the magnitude of the two reallocation effects ex ante. Both reallocation effects exist in our

triple-nested demand framework and the overall markup adjustments and their associated

pro-competitive effects depend on which of the two effects dominates. While our empirical

results suggest the “within-origin reallocation effect” dominates for the eleven low and middle

income countries in our study over the period we examine, it is possible that these two effects

cancel each other out and that there is no change in the average markups of exporters in

43See Bagwell and Staiger (2016) for a comprehensive review of the theoretical literature on the welfare
consequences of trade agreements and Ossa (2016) for a summary of the literature on quantitative modelling
of trade agreements. While early contributions investigated the efficiency properties of trade agreements
under perfect competition (Bagwell and Staiger (1999)), more recent studies have examined welfare impacts
under more complex market structures featuring price formation under bilateral bargaining (Antràs and
Staiger (2012)) or in an environment with variable markups (Bagwell and Lee (2020)). See Edmond, Midrigan
and Xu (2015) and Arkolakis, Costinot, Donaldson and Rodŕıguez-Clare (2018) for recent debates on the
pro-competitive gains of trade.
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many other cases. In this vein, our framework provides a possible theoretical explanation

for the lack of export price adjustments by Chinese exporters during the US-China Trade

War (see e.g.,Amiti, Redding and Weinstein (2019), Fajgelbaum, Goldberg, Kennedy and

Khandelwal (2020), Cavallo, Gopinath, Neiman and Tang (2021)). The lack of any price

response to tariff hikes could arise if the two reallocation effects discussed in our paper have

offsetting impacts on prices.
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Clare. 2018. “The Elusive Pro-Competitive Effects of Trade.” The Review of Economic

Studies, 86(1): 46–80.

Atkeson, Andrew, and Ariel Burstein. 2008. “Pricing-to-Market, Trade Costs, and

International Relative Prices.” The American Economic Review, 98(5): 1998–2031.

Bagwell, K., and R.W. Staiger. 2016. “Chapter 8 - The Design of Trade Agreements.”

In . Vol. 1 of Handbook of Commercial Policy, ed. Kyle Bagwell and Robert W. Staiger,

435–529. North-Holland.

Bagwell, Kyle, and Robert W. Staiger. 1999. “An Economic Theory of GATT.” The

American Economic Review, 89(1): 215–248.

Bagwell, Kyle, and Seung Hoon Lee. 2020. “Trade policy under monopolistic competi-

tion with firm selection.” Journal of International Economics, 127: 103379.

Baier, Scott L., and Jeffrey H. Bergstrand. 2007. “Do free trade agreements actually

increase members’ international trade?” Journal of International Economics, 71(1): 72 –

95.

Baier, Scott L., Jeffrey H. Bergstrand, and Michael Feng. 2014. “Economic in-

tegration agreements and the margins of international trade.” Journal of International

Economics, 93(2): 339 – 350.

36



Bas, Maria, Thierry Mayer, and Mathias Thoenig. 2017. “From micro to macro:

Demand, supply, and heterogeneity in the trade elasticity.” Journal of International Eco-

nomics, 108: 1–19.

Bastos, Paulo, and Joana Silva. 2010. “The quality of a firm’s exports: Where you

export to matters.” Journal of International Economics, 82(2): 99 – 111.

Bernard, Andrew B., Jonathan Eaton, J. Bradford Jensen, and Samuel Kor-

tum. 2003. “Plants and Productivity in International Trade.” American Economic Review,

93(4): 1268–1290.

Bortoluzzi, Aldo Pazzini, Ana Margarida Fernandes, and Martha Denisse

Pierola. 2015. “Exporter Dynamics Database – Version 2.0: A Technical Note.” World

Bank Techincal Note.

Bown, Chad P., and Meredith A. Crowley. 2006. “Policy Externalities: How US An-

tidumping Affects Japanese Exports to the EU.” European Journal of Political Economy,

22(1): 696–714.

Brander, James, and Barbara Spencer. 1984. “Trade warfare: Tariffs and cartels.”

Journal of International Economics, 16(3-4): 227–242.

Brander, James, and Paul Krugman. 1983. “A ‘reciprocal dumping’ model of interna-

tional trade.” Journal of International Economics, 15(3): 313–321.

Cavallo, Alberto, Gita Gopinath, Brent Neiman, and Jenny Tang. 2021. “Tariff

Pass-Through at the Border and at the Store: Evidence from US Trade Policy.” American

Economic Review: Insights, 3(1): 19–34.

Cebeci, Tolga, Ana Margarida Fernandes, Caroline Freund, and Martha Denisse

Pierola. 2012. “Exporter Dynamics Database.” Policy Research Working Paper 6229.

Corsetti, Giancarlo, Meredith Crowley, and Lu Han. 2022. “Invoicing and the dynam-

ics of pricing-to-market: Evidence from UK export prices around the Brexit referendum.”

Journal of International Economics, 135: 103570.

Corsetti, Giancarlo, Meredith Crowley, Lu Han, and Huasheng Song. 2021. “Mar-

kets and Markups : A New Empirical Framework and Evidence on Exporters from China.”

CEPR Discussion Paper, 13904.

De Blas, Beatriz, and Katheryn N. Russ. 2015. “Understanding Markups in the Open

Economy.” American Economic Journal: Macroeconomics, 7(2): 157–180.

37



De Loecker, Jan, Pinelopi K. Goldberg, Amit K. Khandelwal, and Nina Pavcnik.

2016. “Prices, Markups, and Trade Reform.” Econometrica, 84(2): 445–510.

Eaton, Jonathan, and Gene M. Grossman. 1986. “Optimal Trade and Industrial Policy

under Oligopoly.” The Quarterly Journal of Economics, 101(2): 383–406.

Edmond, Chris, Virgiliu Midrigan, and Daniel Yi Xu. 2015. “Competition, markups,

and the gains from international trade.” American Economic Review, 105(10): 3183–3221.

Fajgelbaum, Pablo D, Pinelopi K Goldberg, Patrick J Kennedy, and Amit K

Khandelwal. 2020. “The Return to Protectionism.” The Quarterly Journal of Economics,

135(1): 1–55.

Feenstra, Robert C. 2004. Advanced international trade: theory and evidence. Princeton,

NJ:Princeton University Press.

Feenstra, Robert C. 2015. Advanced international trade: theory and evidence. Princeton

university press.

Feenstra, Robert C., and John Romalis. 2014. “International Prices and Endogenous

Quality.” The Quarterly Journal of Economics, 129(2): 477–527.

Fitzgerald, Doireann, and Stefanie Haller. 2014. “Pricing-to-Market: Evidence from

Plant-Level Prices.” The Review of Economic Studies, 81(2): 761–786.

Fitzgerald, Doireann, and Stefanie Haller. 2018. “Exporters and Shocks.” Journal of

International Economics, 113: 154–171.

Gaubert, Cecile, and Oleg Itskhoki. 2021. “Granular comparative advantage.” Journal

of Political Economy, 129(3): 871–939.

Head, Keith, and Thierry Mayer. 2014. “Chapter 3 - Gravity Equations:

Workhorse,Toolkit, and Cookbook.” In Handbook of International Economics. Vol. 4 of

Handbook of International Economics, ed. Gita Gopinath, Elhanan Helpman and Ken-

neth Rogoff, 131 – 195. Elsevier.

Helpman, Elhanan, and Paul Krugman. 1985. Market Structure and Foreign Trade.

Cambridge, MA:MIT Press.

Hummels, David, and Alexandre Skiba. 2004. “Shipping the Good Apples Out? An

Empirical Confirmation of the Alchian-Allen Conjecture.” Journal of Political Economy,

112(6): 1384–1402.

38



Kikkawa, Ayuma Ken, Yuan Mei, and Pablo Robles Santamarina. 2019. “The

Impact of NAFTA on Prices and Competition: Evidence from Mexican Manufacturing

Plants.”

Konings, Jozef, and Hylke Vandenbussche. 2005. “Antidumping protection and

markups of domestic firms.” Journal of International Economics, 65(1): 151 – 165.

Markusen, James R., and Anthony J. Venables. 1988. “Trade policy with increasing

returns and imperfect competition: Contradictory results from competing assumptions.”

Journal of International Economics, 24(3): 299–316.

Melitz, Marc J. 2003. “The Impact of Trade on Intra-Industry Reallocations and Aggregate

Industry Productivity.” Econometrica, 71(6): 1695–1725.

Melitz, Marc J., and Gianmarco I. P. Ottaviano. 2008. “Market Size, Trade, and

Productivity.” The Review of Economic Studies, 75(1): 295–316.
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A Appendix

A.1 Proof of Proposition 1

Proof. Using equations (5) and (6), it can be shown that:

µ̂fiodt =− 1

εfiodt − 1
ε̂fiodt (A-1)

ε̂fiodt =− σ − εfiodt
εfiodt

m̂sfiodt −
(ρ− η)msfiodtmsiodt

εfiodt
m̂siodt (A-2)

Substituting (A-2) into (A-1), we get

A(.) ≡ σ − εfiodt
εfiodt(εfiodt − 1)

; B(.) ≡ (ρ− η)msfiodtmsiodt
εfiodt(εfiodt − 1)

(A-3)

Since εfiodt(εfiodt − 1) is strictly larger than 0, the sign of A(.)−B(.) depends on the sign of

σ − εfiodt − (ρ− η)msfiodtmsiodt = (σ − ρ)msfiodt (A-4)

Given that msfiodt > 0, A(.)−B(.) > 0 iff σ > ρ and A(.)−B(.) = 0 iff σ = ρ.

A.2 Proof of Proposition 2

A.2.1 Preliminaries: key elasticities

We start by deriving how a firm’s demand elasticity changes with the firm’s own price:

∂εfiodt
∂pfiodt

= − [σ − ρ+ (ρ− η)msiodt]
∂msfiodt
∂pfiodt

−msfiodt(ρ− η)
∂msiodt
∂pfiodt

=− [σ − ρ+ (ρ− η)msiodt]msfiodt(1−msfiodt)(1− σ)/pfiodt

−msfiodt(ρ− η)(1− ρ)(1−msiodt)msfiodtmsiodt/pfiodt (A-5)

With (A-5), the super-elasticity Γfiodt can be expressed as

Γfiodt ≡
∂εfiodt
∂pfiodt

pfiodt
εfiodt

=
msfiodt
εfiodt

{
(σ − 1)(1−msfiodt)[σ − ρ+msiodt(ρ− η)]

+(ρ− 1)(ρ− η)(1−msiodt)msfiodtmsiodt

}
(A-6)

We now give more details on our derivations of
∂msfiodt
∂pfiodt

and ∂msiodt
∂pfiodt

, the procedures of which

will be applied repeatedly in the rest of our proof. Using the definition of the market shares
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and price indices, we note

msfiodt =
αfiodt(pfiodt)

1−σ

(piodt)1−σ
, msiodt =

(piodt)
1−ρ

(pidt)1−ρ
(A-7)

With (A-7), we can get the partial derivates of the market shares by taking partial

derivatives for each of the prices, i.e., pfiodt, piodt and podt:

∂msfiodt
∂pfiodt

= − αfiodt(pfiodt)
1−σ

(piodt)2−2σ

∂(piodt)
1−σ

∂pfiodt
+ (1− σ)

αfiodt(pfiodt)
−σ

(piodt)1−σ

=
(pfiodt)

−σ

(piodt)1−σ

[
−αfiodt(pfiodt)

1−σ

(piodt)1−σ
(1− σ) + (1− σ)

]

= (1− σ)msfiodt(1−msfiodt)/pfiodt (A-8)

∂msiodt
∂pfiodt

=
∂[(piodt)

1−ρ(pidt)
ρ−1]

∂pfiodt
= (pidt)

ρ−1∂(piodt)
1−ρ

∂pfiodt
+ (piodt)

1−ρ∂(pidt)
ρ−1

∂pfiodt

= (pidt)
ρ−1∂(piodt)

1−ρ

∂pfiodt
(1−msiodt) = (1− ρ)(1−msiodt)αfiodt(pfiodt)

−σ(piodt)
σ−ρ(pidt)

ρ−1

= (1− ρ)(1−msiodt)msfiodtmsiodt/pfiodt (A-9)

Elasticities with respect to other firms’ price changes. A key feature of oligopolistic

competition is that a firm will endogenize the price changes of its competitors in making

its markup decisions. Before we proceed to the price decomposition, it is useful to derive

how a firm demand elasticity varies due to price changes of firms from the same origin
∂εfiodt
∂pkiodt

∀k ̸= f ∈ Fiodt and different origins
∂εfiodt
∂pf ′io′dt

∀f ′, o′ ∈ Fidt\Fiodt:

∂εfiodt
∂pkiodt

= − [σ − ρ+ (ρ− η)msiodt]
∂msfiodt
∂pkiodt

−msfiodt(ρ− η)
∂msiodt
∂pkiodt

=− [σ − ρ+ (ρ− η)msiodt](σ − 1)msfiodtmskiodt/pkiodt

−msfiodt(ρ− η)(1− ρ)(1−msiodt)mskiodtmsiodt/pkiodt

∂εfiodt
∂pf ′io′dt

= −msfiodt(ρ− η)
∂msiodt
∂pf ′io′dt

= msfiodt(ρ− η)(1− ρ)msiodtmsf ′io′dtmsio′dt/pf ′io′dt
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where ∂msiodt
∂pf ′io′dt

is derived as follows:

∂msiodt
∂pf ′io′dt

=
∂[(piodt)

1−ρ(pidt)
ρ−1]

∂pf ′io′dt
= (piodt)

1−ρ∂(pidt)
ρ−1

∂pf ′io′dt

= (ρ− 1)msiodtαf ′io′dt(pf ′io′dt)
−σ(piodt)

σ−ρ(pidt)
ρ−1

= (ρ− 1)msiodtmsf ′io′dtmsio′dt/pf ′io′dt

Note that, as a standard property of static oligopolistic competition models, the price

elasticities sum to zero:

∂εfiodt
∂pfiodt

pfiodt
εfiodt

+
∑

k ̸=f∈Fiodt

∂εfiodt
∂pkiodt

pkiodt
εfiodt

+
∑

f ′,o′∈Fidt\Fiodt

∂εfiodt
∂pf ′io′dt

pf ′io′dt

εfiodt
= 0 (A-10)

A.2.2 A total price decomposition

Following Amiti, Itskhoki and Konings (2019), we decompose the price adjustment into

(tariff-inclusive) marginal cost changes and markup adjustments:

p̂fiodt = m̂cfiodt + µ̂fiodt

where the optimal markup responds to (i) the firm’s own price changes p̂fiodt, (ii) other firms’

price changes from the same origin p̂kiodt, (iii) other firms’ price changes from the different

origins p̂f ′io′dt and (iv) the new entrants Êfiodt:

µ̂fiodt =
∂µfiodt

∂pfiodt

pfiodt
µfiodt

p̂fiodt+
∑

k ̸=f∈Fiodt

∂µfiodt

∂pkiodt

pkiodt
µfiodt

p̂kiodt+
∑

f ′,o′∈Fidt\Fiodt

∂µfiodt

∂pf ′io′dt

pf ′io′dt

µfiodt

p̂f ′io′dt+Êfiodt

Different from Amiti, Itskhoki and Konings (2019), our triple nested demand structure im-

plies different responses to price changes of firms from the same versus different origins,

which means we need to keep track of (ii) and (iii) separately. In addition, our decomposi-

tion accounts for the effect of new entrants on the incumbent firms’ markups. We use Êfiodt

to denote the direct entry effect on an incumbent firm’s optimal markup for now and give

more details about the exact form of Êfiodt in subsection A.2.4.
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Let

Afiodt ≡
∂µfiodt

∂pfiodt

pfiodt
µfiodt

= − 1

εfiodt − 1
Γfiodt,

Bfiodt ≡
∑

k ̸=f∈Fiodt

∂µfiodt

∂pkiodt

pkiodt
µfiodt

= − 1

εfiodt − 1

∑

k ̸=f∈Fiodt

∂εfiodt
∂pkiodt

pkiodt
εfiodt

,

Cfiodt ≡
∑

f ′,o′∈Fidt\Fiodt

∂µfiodt

∂pf ′io′dt

pf ′io′dt

µfiodt

= − msfiodt
εfiodt(εfiodt − 1)

(ρ− η)(1− ρ)msiodt(1−msiodt).

From (A-10), we know Afiodt+Bfiodt+Cfiodt = 0. In addition, note the following relationship

holds

∑

k ̸=f∈Fiodt

∂µfiodt

∂pkiodt

pkiodt
µfiodt

p̂kiodt = Bfiodt

∑

k ̸=f∈Fiodt

mskiodt
1−msfiodt

p̂kiodt (A-11)

∑

f ′,o′∈Fidt\Fiodt

∂µfiodt

∂pf ′io′dt

pf ′io′dt

µfiodt

p̂f ′io′dt = Cfiodt

∑

f ′,o′∈Fidt\Fiodt

msf ′io′dtmsio′dt
1−msiodt

p̂f ′io′dt (A-12)

Using (13)–(A-12) together with the definition of price indices that

p̂iodt =
∑

f∈Fiodt

msfiodtp̂fiodt and p̂idt =
∑

o∈H
msiodtp̂iodt, (A-13)

we can solve for the optimal price change as

p̂fiodt = (1−msfiodt)(1−msiodt)/Dfiodt(m̂cfiodt + Êfiodt) + Bfidot/Dfiodt(1−msiodt)p̂iodt

+ Cfiodt/Dfiodt(1−msfiodt)(p̂idt −msiodtp̂iodt) (A-14)

where

Dfiodt ≡ (1−msiodt)(1−msfiodt)(1− Afiodt) + (1−msiodt)msfiodtBfiodt

= (1−msiodt)(1−msfiodt − Afiodt − Cfiodtmsfiodt)

= (1−msiodt)[Bfiodt + (1−msfiodt)(1 + Cfiodt)]

= (1−msiodt)(1−msfiodt)
ε2fiodt + σ2 − (εfiodt + 1)σ

εfiodt(εfiodt − 1)

Note that we have written Dfiodt in different forms here as they will be handy in simplifying

the expressions in the rest of this and next subsections.

To proceed, we need to solve for p̂iodt and p̂idt in (A-14), which are endogenous functions

of the cost shocks. We do so by iteratively applying the definition of the price indices (A-13).
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First, summing over price changes from the origin gives

∑

f∈Fiodt

msfiodtp̂fiodt =
∑

f∈Fiodt

(1−msfiodt)(1−msiodt)msfiodt/Dfiodt(m̂cfiodt + Êfiodt)

+
∑

f∈Fiodt

msfiodt[Bfiodt(1−msiodt)− Cfiodtmsiodt(1−msfiodt)]/Dfiodtp̂iodt

+
∑

f∈Fiodt

Cfiodt(1−msfiodt)msfiodt/Dfiodtp̂idt

Rearrange and we get

p̂iodt =
1

Xiodt + Yiodt

∑

f∈Fiodt

(1−msfiodt)(1−msiodt)msfiodt/Dfiodt(m̂cfiodt + Êfiodt)

+
1

Xiodt + Yiodt

∑

f∈Fiodt

Cfiodt(1−msfiodt)msfiodt/Dfiodtp̂idt (A-15)

where

Xiodt ≡ (1−msiodt)
∑

f∈Fiodt

(1−msfiodt)msfiodt/Dfiodt =
∑

f∈Fiodt

msfiodt
εfiodt(εfiodt − 1)

ε2fiodt + σ2 − (εfiodt + 1)σ

Yiodt ≡
∑

f∈Fiodt

Cfiodt(1−msfiodt)msfiodt/Dfiodt =
∑

f∈Fiodt

msfiodt
(ρ− η)(ρ− 1)msfiodtmsiodt
ε2fiodt + σ2 − (εfiodt + 1)σ

Second, summing over (A-14) across origins gives

p̂idt =
1

1− Fidt

∑

o∈H

msiodt
Xiodt + Yiodt

∑

f∈Fiodt

(1−msfiodt)(1−msiodt)msfiodt/Dfiodt(m̂cfiodt+ Êfiodt)

(A-16)

where

Fidt ≡
∑

o∈H

msiodtYiodt

Xiodt + Yiodt

It is straightforward to see that, for a common cost shock that affects all firms in the

industry (m̂cfiodt = constant ∀f, o), the pass through is 100% in the absence of entry and

exits:
1

1− Fidt

∑

o∈H

msiodtXiodt

Xiodt + Yiodt

= 1. (A-17)

Finally, substituting (A-16) and (A-15) into (A-14), we get the solution of the optimal

price change in terms of exogenous shocks and the entry effect, which we characterize next.
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A.2.3 Price responses to preferential tariffs

With the solutions discussed in the previous subsection, we characterize the price adjustment

to a preferential tariff τ̂iodt. First of all, since a preferential tariff has no direct impact on cost

of firms from other origins, the change in the industry level price index can be calculated

using (A-16) as

p̂idt =
1

1− Fidt

msiodtXiodt

Xiodt + Yiodt

(
1 +

Eiodt

Xiodt

)
τ̂iodt (A-18)

where

Efiodt ≡ (1−msiodt)/τ̂iodt
∑

f∈Fiodt

(1−msfiodt)msfiodt/DfiodtÊfiodt (A-19)

Similarly, the change in origin-specific price index can be calculated using (A-15) as

p̂iodt =

[
1 +

msiodt∑
o∈H

msiodtXiodt

Xiodt+Yiodt

Yiodt

Xiodt + Yiodt

] [
1− Yiodt

Xiodt + Yiodt

](
1 +

Eiodt

Xiodt

)
τ̂iodt

= (1− Ziodt)

(
1 +

Eiodt

Xiodt

)
τ̂iodt (A-20)

where

Ziodt ≡
Yiodt

Xiodt + Yiodt

[
1− 1

1− Fidt

msiodtXiodt

Xiodt + Yiodt

]
> 0 (A-21)

is the average markup adjustment for firms from origin o selling in industry i in destination

d at t. Ziodt > 0 means the price pass through of a preferential tariff change is incomplete in

the absence of entry effect (i.e., when Eiodt = 0).

Next, with some rearrangement, it can be shown that

p̂fiodt = {1− [1− (1−msiodt)(1−msfiodt + Cfiodt)/Dfiodt]Ziodt}
(
1 +

Eiodt

Xiodt

)
τ̂iodt

− Cfiodt(1−msfiodt)/Dfiodt

(
1 +

Xiodt

Yiodt

)
Ziodt

(
1 +

Eiodt

Xiodt

)
τ̂iodt

+

(
Êfiodt/τ̂iodt −

Eiodt

Xiodt

)
(1−msiodt)(1−msfiodt)/Dfiodtτ̂iodt

=

[
1−msfiodt(σ − ρ)

(σ − 1) + (ρ− η)msiodt
ε2fiodt + σ2 − (εfiodt + 1)σ

Ziodt

](
1 +

Eiodt

Xiodt

)
τ̂iodt

− (ρ− η)(ρ− 1)msfiodtmsiodt
ε2fiodt + σ2 − (εfiodt + 1)σ

(
1 +

Xiodt

Yiodt

)
Ziodt

(
1 +

Eiodt

Xiodt

)
τ̂iodt

+

(
Êfiodt/τ̂iodt −

Eiodt

Xiodt

)
εfiodt(εfiodt − 1)

ε2fiodt + σ2 − (εfiodt + 1)σ
τ̂iodt (A-22)
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Finally, the markup adjustment is given by

µ̂fiodt = p̂fiodt − τ̂iodt = −Υfiodtτ̂iodt +
Eiodt

Xiodt

(1−Υfiodt) τ̂iodt + ϵfiodtτ̂iodt (A-23)

where

Υfiodt ≡
[
msfiodt(σ − ρ)

(σ − 1) + (ρ− η)msiodt
ε2fiodt + σ2 − (εfiodt + 1)σ

+
(ρ− η)(ρ− 1)msfiodtmsiodt
ε2fiodt + σ2 − (εfiodt + 1)σ

(
1 +

Xiodt

Yiodt

)]
Ziodt

(A-24)

ϵfiodt ≡
(
Êfiodt/τ̂iodt −

Eiodt

Xiodt

)
εfiodt(εfiodt − 1)

ε2fiodt + σ2 − (εfiodt + 1)σ
(A-25)

A.2.4 Approximating the entry effect

In this subsection, we approximate the effect of new entrants on the incumbent firms’ optimal

markups. With some abuse of notation, we use ∂xfiodt/∂msjiodt to denote the partial effect

of new entrant j on an incumbent firm’s outcome variable xfiodt (e.g., market shares, demand

elasticity and markup) due to a one percent preferential tariff reduction (i.e., τ̂iodt = −1%).

Our approximation relies on the following observation:

∂msfiodt
∂msjiodt

= −αfiodt(pfiodt)
1−σ

(piodt)2−2σ

∂(piodt)
1−σ

∂msjiodt
≈ −msfiodtmsjiodt (A-26)

which states that the market share reduction of an incumbent due to a new entrant

is approximately the product of the market share of incumbent firm and that of the new

entrant, i.e., msfiodtmsjiodt. For example, consider an industry with two incumbent firms

of equal size (i.e., with 50% market share each). Now if the tariff reduction leads to a new

entrant with 20% market share, the new market share distribution is {40%, 40%, 20%}, which
means each firm has reduced 10% = 50% × 20% market share. The implicit assumption

imposed by (A-26) is that the new entrant will have a similar (proportional) impact on the

incumbent firms’ market shares. While equation (A-26) may not hold exactly in the case of

heterogeneous incumbent firms (as some firms may be slightly more impacted by the new

entrant than the others), we think it is a reasonable first order approximation of the exact

equilibrium.

Under the assumption that equation (A-26) is a good approximation, we can back up the

direct impact of the new entrant on the (transformed) price index as given by (A-27) and

use this relationship to calculate how the origin’s market share changes in the destination as
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given by (A-28).
∂(piodt)

1−σ

∂msjiodt
≈ αjiodt(pjiodt)

1−σ (A-27)

∂msiodt
∂msjiodt

= (pidt)
ρ−1∂(piodt)

1−ρ

∂msjiodt
(1−msiodt)

=
1− ρ

1− σ
(pidt)

ρ−1(piodt)
σ−ρ∂(piodt)

1−σ

∂msjiodt
(1−msiodt)

≈ 1− ρ

1− σ
msjiodtmsiodt(1−msiodt) (A-28)

With (A-26) and (A-28), the effect of new entrant j on incumbent firm f ’s demand

elasticity can be calculated as

∂εfiodt
∂msjiodt

= − [σ − ρ+ (ρ− η)msiodt]
∂msfiodt
∂msjiodt

−msfiodt(ρ− η)
∂msiodt
∂msjiodt

≈ msfiodtmsjiodtφiodt (A-29)

where

φiodt ≡ (σ − ρ) + (ρ− η)msiodt[1− (ρ− 1)/(σ − 1)(1−msiodt)].

Finally, the total effect of new entrants on incumbent firm f ’s optimal markup can be

calculated as

Êfiodt|τ̂=−0.01 =
∑

j

∂ log(µfiodt)

∂msjiodt
=

1

µfiodt

∂µfiodt

∂εfiodt

∑

j

∂εfiodt
∂msjiodt

≈ − msfiodtφiodt

εfiodt(εfiodt − 1)
m̃sjiodt (A-30)

where m̃sjiodt ≡ ∑
j msjiodt is the sum of market shares of new entrants from origin o in

product-market id due to the preferential tariff reduction.

It is worth noting that Êfiodt|τ̂=−0.01 only represents the unsolved direct effect of entry

on an incumbent firm’s markup. In equilibrium, the firm will also need to account for its

competitors’ reactions. To get the equilibrium markup adjustment due to entry, we follow

the procedures in subsections A.2.2 and A.2.3. Substituting (A-30) into the definition of

Eiodt in (A-19), we get

Eiodt|τ̂=−0.01 ≈ 100× φiodtm̃sjiodt
∑

f∈Fiodt

msfiodt
ε2fiodt + σ2 − (εfiodt + 1)σ

(A-31)
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Plunging the expression of Eiodt|τ̂=−0.01 into (A-23) gives the formula in Proposition 2

and completes our proof:

100× µ̂fiodt|τ̂=−0.01 ≈ Υfiodt − (1−Υfiodt) Φiodtmsfiodt + ϵfiodt □

where ϵfiodt is a residual term that captures the additional differential impact of entry for

large versus small firms and is close to zero if all firms are similar in size.

A.3 Proof of Lemma 1

Note that under the symmetric case, we have

Eiodt

Xiodt

= Êfiodt/τ̂iodt and Υfiodt = Ziodt = (1−msiodt)
Xiodt

Xiodt + Yiodt

where

Xiodt =
εfiodt(εfiodt − 1)

ε2fiodt + σ2 − (εfiodt + 1)σ
and Yiodt =

(ρ− η)(ρ− 1)msfiodtmsiodt
ε2fiodt + σ2 − (εfiodt + 1)σ

(A-32)

It follows that ϵfiodt = 0 and

m̃sjiodt =
Υfiodt

(1−Υfiodt)Φiodt

=
Yiodt

XiodtΦiodt

1−msiodt

1 +msiodt
Yiodt

Xiodt

≈ Yiodt

XiodtΦiodt

=
msiodt(ρ− 1)(ρ− η)(σ − 1)

100 {(σ − ρ)(σ − 1) +msiodt(ρ− η)[msiodt(ρ− 1) + σ − ρ]}

where we have used the fact that (1 − msiodt)/(1 + msiodtYiodt/Xiodt) is close to one when

msiodt is small. It is straightforward to see that m̃sjiodt is strictly decreasing in σ when σ > ρ.

□

A.4 Proof of Lemma 2

Using (13) and (14) and setting the competitors’ price changes and the entry effect to zero,

we get
∂µfiodt

∂τiodt

τiodt
µfiodt

= − Γfiodt

Γfiodt + εfiodt − 1
(A-33)

where Γfiodt is the elasticity of the demand elasticity with respect to price (also called the

“super-elasticity”) given by (A-6). Since the denominator Γfiodt+εfiodt−1 > 0,
∂µfiodt

∂τiodt

τiodt
µfiodt

>

0 if and only if Γfiodt < 0, i.e., when the firm’s demand elasticity is decreasing in its (tariff-

inclusive) price. This completes our proof for part (i).
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Parts (ii) and (iii) are equivalent statements. The elasticity of the demand elasticity with

respect to quantity is given by

∂εfiodt
∂yfiodt

yfiodt
εfiodt

=
∂εfiodt
∂pfiodt

pfiodt
εfiodt

∂pfiodt
∂yfiodt

yfiodt
pfiodt

= −Γfiodtεfiodt (A-34)

which is positive if and only if Γfiodt < 0.

Finally, for part (iv), the curvature of the demand function defined by Mrázová and

Neary (2017) (see equations A1 and A2 on p. 3868) can be written as

− ∂2yfiodt
∂(pfiodt)2

pfiodt
∂yfiodt/∂pfiodt

1

εfiodt
=

εfiodt + 1

εfiodt
− Γfiodt

εfiodt

where the second derivative of the demand function is derived using the chain rule as follows:

∂2yfiodt
∂(pfiodt)2

= − ∂yfiodt
∂pfiodt

εfiodt
pfiodt

+
yfiodt
pfiodt

εfiodt
pfiodt

− yfiodt
pfiodt

∂εfiodt
∂pfiodt

=
yfiodt
pfiodt

εfiodt
pfiodt

(εfiodt + 1− Γfiodt)

Thus, the demand function is “superconvex” if and only if
εfiodt+1

εfiodt
− Γfiodt

εfiodt
>

εfiodt+1

εfiodt
, which

is true if and only if Γfiodt < 0. □

A.5 Proof of Lemma 3

Under oligopolistic competition, the firms will endogenize the price changes of its competitors

in deciding its optimal markup under a preferential tariff change. In absence of entry and

exits, the firm’s equilibrium markup adjustment is given by −Υfiodtτiodt (see (A-23) and

(A-24)). While it is straightforward to see from our derivations in subsection A.2.2 that

Υfiodt ̸= Γfiodt/(Γfiodt + εfiodt − 1) in general, the exact expression of Υfiodt depends on the

distribution of market shares of all firms in the industry and cannot be easily compared to

Γfiodt/(Γfiodt + εfiodt − 1). However, it is possible to gain some insights from the ex ante

symmetric case, under which it can be shown that

Γfiodt

Γfiodt + εfiodt − 1
=

msfiodt(1−msiodt)Yiodt + (1−msfiodt)(1− Xiodt)

msfiodt(1−msiodt)Yiodt + (1−msfiodt)(1− Xiodt) + Xiodt

with Xiodt and Yiodt given by (A-32) and that

Γfiodt

Γfiodt + εfiodt − 1
−Υfiodt ≈

Xiodt

Xiodt + Yiodt

[
1− 1

msfiodt + (1−msfiodt)/(Xiodt + Yiodt)

]
.
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Note that Xiodt + Yiodt < 1 and Γfiodt/(Γfiodt + εfiodt − 1) − Υfiodt > 0 when msfiodt ̸= 1

and σ > ρ. Intuitively, under an idiosyncratic cost shock, oligopolistic competition means

a firm would want to absorb part of the cost shock into its markups – this is what is

captured by Γfiodt/(Γfiodt+ εfiodt− 1). However, the markup adjustment under a shock that

simultaneously affect many firms in the industry will be in general smaller. For example,

under a preferential tariff reduction, the fact that the firms’ competitors from the preferred

origin are also directly affected by the shock and want to lower their (tariff-inclusive) prices

increases competitive pressure facing the firm and lowers its desired markup increase (i.e.,

Υfiodt < Γfiodt/(Γfiodt+εfiodt−1)). In an extreme case, if all firms in the industry (including

the domestic firms in the destination market) are hit by the same shock, there is no change

in the relative competitiveness of firms in the industry and the markup adjustment is zero

in absence of entry and exits (see equation (A-17)). □
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OA1 Data appendix

OA1.1 Feenstra and Romalis (2014)

We augment our tariff data with information on the phase-in of trade agreements contained

in the dataset created by Feenstra and Romalis (2014), who compile data on MFN and

preferential tariffs between 1984 and 2011 for a large number of countries at the 4-digit SITC

(Revision 2) product level. They impute preferential tariffs by extracting information on the

phase-in of preferential tariffs from more than 100 trade agreements, which they express as

fractions of the MFN tariff and then multiply with the MFN tariffs in their dataset.

To recover data on the phase-in of trade agreements from this dataset, which is available

from Robert Feenstra’s website, we express preferential tariffs as a fraction of MFN tariffs,

calculate the mode across products within a country-pair and year and then consider the

fraction of products with a value equal to that mode. We drop country-pair-years with more

than one mode, country-pair-years where fewer than 25% of industries have values equal to

the mode and country-pair-years where more than 25% of industries have missing values.

For the remaining country-pair-years, we imputed missing preferential tariffs in our dataset

by multiplying our MFN tariff with the fraction we get from this procedure.

OA1.2 Consolidated product codes

We consolidate HS codes to ensure that the product codes in our analysis are consistent

over time. Our trade, tariff and commodity classification data are reported based on the

HS product classification system. Since our data span a large number of years and the HS

system is updated periodically, our data could feature up to four different revisions of the HS

system (HS1996, HS2002, HS2007 and HS2012). We transform HS codes into consolidated

HS codes which are constant over time by identifying networks of related product codes and

assigning a unique consolidated code to each network, similar to Cebeci (2015). This reduces

the number of distinct products in the HS system from 6,293 to 4,039.

OA1.3 Product differentiation

We determine the degree of product differentiation for different products in our dataset by

using the CCHS commodity classification system, which sorts products into highly and less

differentiated goods. This classification is based on the fact that there are a large number

of measure words in the Chinese language, and that the choice of measure word used for a

given product is predetermined by Chinese grammar and linguistics and therefore reflects

a good’s intrinsic physical features. The core idea here is that goods whose quantity is
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recorded in specific countable units, such as motorcycles or consumer electronics, are more

differentiated than goods whose quantity is recorded in continuous units, such as canned

tomato paste or industrial chemicals. In Chinese trade data, quantity is reported in more

than 30 indigenous Chinese units of measure, including distinct words representing the unit

count of products such as wheeled vehicles, engines, and upper-body clothing articles, as

well as more general terms for weight or volume. The CCHS classification exploits this

distinction between what linguists refer to as count and mass measure words to construct a

general product classification for the Harmonized System.1

The CCHS classification is available for more than 4,800 products at the HS6 level. In the

10 instances in which the CCHS code of a product is not the same for all HS6 codes within

a consolidated HS code, we set the CCHS code to missing and disregard such products in

our analysis.

OA1.4 Broad Economic Categories

To further refine the product space, we use information on product end-use categories pro-

vided by the UN’s Broad Economic Categories classification (Revision 4) to distinguish

between intermediate and consumption goods. This information is available via the UN

Statistics Division’s correspondence tables, which map HS6 codes to BEC categories and

allow us to create a mapping from consolidated HS codes to BEC categories. There are only

17 consolidated codes with HS6 codes that correspond to more than on BEC category, and

we omit these cases from our analysis.

1See Corsetti, Crowley, Han and Song (2021) for a more extensive discussion of measure words and
evidence of how they are used in other East Asian customs records.
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Table OA11: Summary statistics of our estimation sample

Percentile

Mean S.D. 1st 25th Median 75th 99th Observations

Trade value, pfiodtyfiodt 304,274 19,635,593 14 2,290 11,304 50,885 3,102,922 15,853,618

Tariff exclusive FOB price, pbfiodt 982 312,274 .046 1 2.6 8.2 3,999 15,793,386

Firm’s within-origin market share, msfiodt 0.073 0.19 .00000055 0.00044 0.004 0.32 1 15,853,618

Origin’s trade value in a destination-product

market,
∑

f∈Fiodt
pfiodtyfiodt

4,881,001 206,237,116 3.7 1,796 23,691 245,585 54,653,516 1,067,240

Number of firms, Niodt 4 36 0 0 0 1 65 6,547,520

Bilateral Ad Valorem Tariff (percent),

(τiodt − 1) ∗ 100
7.8 9.9 0 1.6 5 12 40 15,853,618

Preferential Trade Agreement Dummy, PTAodt .11 .31 0 0 0 0 1 15,853,618

Notes: This table presents summary statistics for the variables used in the estimation specifications reported in Table 2. The estimation sample is smaller than
the full sample of 25,176,098 observations because fixed effects estimation excludes “singleton” observations. The row for “Number of firms” presents statistics
for the sample including zero trade flows. We create a zero trade flow for year t whenever we see at least one firm exporting a product i from an origin o to a
destination d in any year for which we observe o’s exports but not in year t.
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Table OA12: The number of exporters

Mean 25th Percentile Median 75th Percentile Observations

Initial Sample

Number of Firms 8.89 1.00 2.00 5.00 2,956,796
Number of Entrants 6.27 1.00 1.00 4.00 2,403,979
Number of Exiters 6.12 1.00 2.00 4.00 1,744,997
Number of Incumbents 1.87 0.00 0.00 1.00 2,000,356

Full Sample

Number of Firms 4.01 0.00 0.00 1.00 6,547,520
Number of Entrants 2.85 0.00 0.00 1.00 5,284,851
Number of Exiters 4.81 1.00 1.00 3.00 2,383,130
Number of Incumbents 0.78 0.00 0.00 0.00 4,820,554

Notes: This table presents summary statistics for i) the number of firms from an origin o selling
product i to destination d at time t, ii) the number of firms that did not sell this product to that
destination in period t− 1 but do so in period t, iii) the number of firms that sell this product to
that destination in period t but do not do so in period t+ 1 and iv) the number of firms that sell
this product to that destination in periods t− 1, t and t+ 1. We create a zero trade flow for year
t whenever we see a firm f exporting a product i from an origin o to a destination d in any year
for which we observe o’s exports but not in year t. The first panel presents statistics calculated for
the sample excluding zero trade flows, the second for the sample including zero trade flows.
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Table OA13: Decomposition of products sold to countries of different
income levels

Highly Differentiated Goods Less Differentiated Goods Observations

Consumption Intermediate Consumption Intermediate

High Income Countries
27.89 4.01 16.84 30.30 14,982,886

Middle Income Countries
22.97 4.69 15.42 34.49 8,651,823

Low Income Countries
12.99 4.99 13.03 44.63 2,607,394

Notes: This table presents the proportion of observations that fall into the four
different product categories, broken down by destination income.
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OA2 Supplementary model results

OA2.1 Deriving the demand elasticity under our triple-nested

CES demand framework

Upon entry, the operational profit of the firm is given by

πoperational
fiodt =

(
pfiodt
τiodt

−mcfiot

)
yfiodt

=

(
pfiodt
τiodt

−mcfiot

)
αfiodtp

−σ
fiodt(piodt)

σ−ρ(pidt)
ρ−ηP η

dtYdt

Maximizing profits with respect to pfiodt, yields the first order condition which can be

rearranged to get:

yfiodt
τiodt

+

(
pfiodt
τiodt

−mcfiot

)
∂yfiodt
∂pfiodt

= 0

Define the price elasticity of demand as

εfiodt ≡ −∂yfiodt
∂pfiodt

pfiodt
yfiodt

For a given εfiodt, the optimal price can be easily derived and is given by (5). The tricky

part, however, is to calculate the demand elasticity εfiodt, which can be expressed as

εfiodt = −
∂
[
p−σ
fiodt(piodt)

σ−ρ(pidt)
ρ−η
]

∂pfiodt

pfiodt
p−σ
fiodt(piodt)

σ−ρ(pidt)ρ−η

We now calculate the elements of the demand elasticity one-by-one using the chain rule:

∂
[
p−σ
fiodt(piodt)

σ−ρ(pidt)
ρ−η
]

∂pfiodt
=

∂
[
p−σ
fiodt(piodt)

σ−ρ
]

∂pfiodt
(pidt)

ρ−η + p−σ
fiodt(piodt)

σ−ρ∂ [(pidt)
ρ−η]

∂pfiodt

∂
[
p−σ
fiodt(piodt)

σ−ρ
]

∂pfiodt
=− σ(pfiodt)

−σ−1(piodt)
σ−ρ + p−σ

fiodt

∂ [(piodt)
σ−ρ]

∂pfiodt
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∂ [(piodt)
σ−ρ]

∂pfiodt
=

∂

(∑
f∈Fiodt

αfiodtp
1−σ
fiodt

)σ−ρ
1−σ

∂pfiodt

=(σ − ρ)αfiodtp
−σ
fiodt

( ∑

f∈Fiodt

αfiodtp
1−σ
fiodt

)σ−ρ
1−σ

−1

=(σ − ρ)αfiodtp
−σ
fiodt(piodt)

2σ−ρ−1

∂ [(pidt)
ρ−η]

∂pfiodt
=

∂

[(∑
o∈H p1−ρ

iodt

) ρ−η
1−ρ

]

∂pfiodt

=

∂

[(∑
o∈H p1−ρ

iodt

) ρ−η
1−ρ

]

∂piodt

∂piodt
∂pfiodt

=(ρ− η)p−ρ
iodt(pidt)

2ρ−η−1 · αfiodtp
−σ
fiodt(piodt)

σ

=αfiodt(ρ− η)p−σ
fiodt(piodt)

σ−ρ(pidt)
2ρ−η−1

∂
[
p−σ
fiodt(piodt)

σ−ρ(pidt)
ρ−η
]

∂pfiodt
=
∂
[
p−σ
fiodt(piodt)

σ−ρ
]

∂pfiodt
(pidt)

ρ−η + p−σ
fiodt(piodt)

σ−ρ∂ [(pidt)
ρ−η]

∂pfiodt

=− σ(pfiodt)
−σ−1(piodt)

σ−ρ(pidt)
ρ−η + (σ − ρ)αfiodtp

−2σ
fiodt(piodt)

2σ−ρ−1(pidt)
ρ−η

+ αfiodt(ρ− η)p−2σ
fiodt(piodt)

2σ−2ρ(pidt)
2ρ−η−1

=− p−σ−1
fiodt (piodt)

σ−ρ(pidt)
ρ−η [σ − (σ − ρ)msfiodt − (ρ− η)msfiodtmsiodt]

Using the above relationships, we can express the demand elasticity as a function of market

shares:

εfiodt = σ − (σ − ρ)msfiodt − (ρ− η)msfiodtmsiodt

= σ −msfiodt[σ − ρ+ (ρ− η)msiodt]

OA2.2 Visualization of the A(.) and B(.) functions

Figure OA21 presents a visualization of the A(.) and B(.) functions under different values

of within- and across-origin elasticities while fixing the firm’s within-origin market share

msfiodt to 50%, the origin’s market share in the destination msiodt to 10% and the elasticity

of substitution across products η to 1.2. While the exact quantitative number differs for
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firms and origins with different market shares, the qualitative pattern remains the same.2

The top left panel of figure OA21 shows percentage changes in the markup for a 1% change

in the firm’s within-origin market share, holding the origin’s market share in the destination

fixed (i.e., m̂sfiodt = 1% and m̂siodt = 0). Each colored square represents the value of A(.) for

a given calibration of the within-origin elasticity of substitution σ, measured on the x-axis,

and the across-origin elasticity of substitution ρ, measured on the y-axis. Focusing on the

diagonal elements, we can see that the number in the coloured cell goes down as the two

elasticities increase, reflecting the fact that firms which sell more substitutable goods have

less market power and make smaller markup adjustments for a given change in their market

share. While values of the off-diagonal elements (i.e., when σ ̸= ρ) show highly non-linear

patterns, we find that the within-origin reallocation effect on markups is in general more

pronounced the larger the distance between the two elasticities.

The top right panel of figure OA21 shows percentage changes in the markup for a 1%

change in the origin’s market share in the destination, holding firms’ within-origin market

shares fixed (i.e., m̂sfiodt = 0 and m̂siodt = 1%). As expected, the values of the diagonal

elements of B(.) are exactly the same as those of A(.), as the two market share changes

have the same effect on markups in the Atkeson and Burstein (2008) model. Intuitively,

this is because, when the two elasticities are the same, firms face the same competitive

pressure from price adjustments by competitors from their own origin as from other, different

origins. Despite the diagonal elements being the same, the off-diagonal elements of B(.)

show dramatically different patterns compared to A(.): the across-origin reallocation effect

on markups is less pronounced the larger the distance between the two elasticities.

The different patterns of the off diagonal elements for functions A(.) and B(.) suggest

that the two reallocation effects will not in general cancel out even if the two market shares

move in exactly the opposite direction and sum to zero. The bottom left panel of figure OA21

shows the percentage change in a markup if the firm’s within-origin market share increases

by 1% while the origin’s market share in the destination drops by 1% (i.e., m̂sfiodt = 1%

and m̂siodt = −1%). We can see clearly in the off-diagonal elements that the within-origin

reallocation effect dominates when σ > ρ as predicted in Proposition 1. Moreover, the

magnitude of the level differences of these two effects is largely dictated by the pattern of

the within-origin reallocation effect (i.e., A(.)) when σ > ρ.

Finally, the bottom right panel of figure OA21 shows the ratio of the two functions

(A(.)/B(.)), which gives information on the extent to which the origin’s market share in the

destination m̂siodt would need to drop in order to offset the effect of a 1% increase in the

2See Appendix OA2.2.1 for a discussion of how the market share reallocation effects vary with the firm’s
initial within-origin market share and the origin’s initial market share in the destination.
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firm’s within-origin market share m̂sfiodt on markups. The diagonal elements of 1.0 indicates

the origin’s market share in the destination m̂siodt would need to drop by 1% to offset the

effect of a 1% increase in the firm’s within-origin market share m̂sfiodt in the Atkeson and

Burstein (2008) case. Focusing on the off-diagonal elements, we can see clearly that the

ratio increases dramatically as the distance between the two elasticities becomes larger. At

an extreme, when ρ = 2 and σ = 10, the origin’s market share in the destination m̂siodt

would need to drop by more than 100% to offset the effect of a 1% increase in the firm’s

within-origin market share m̂sfiodt.

OA2.2.1 Within- and across-origin reallocation effects for firms and origins with

different initial market shares

Figure OA22 shows values of the A(.) and B(.) functions fixing the three elasticities (i.e.,

σ, ρ, η) while varying the initial market shares of firms and origins. The top-left panel of

OA22 shows the markup adjustments for a 1% increase in the firm’s within-origin market

share while keeping the origin’s market share in the destination fixed (m̂sfiodt = 1% and

m̂siodt = 0%).

In contrast, the top-right panel of OA22 shows the markup adjustments for a 1% increase

in the origin’s market share in the destination while keeping the firm’s within-origin market

share fixed (m̂sfiodt = 0% and m̂siodt = 1%). The x-axis in each figure measures the firm’s

initial within-origin market share msfiodt and the y-axis measures the origin’s initial market

share in the destination msiodt.

We can see from the top two figures that markup adjustments are larger as the two initial

market shares (msfiodt and msiodt) increase. This is a very intuitive result. As a firm or a

origin becomes more important, a 1% change in its market share will have a much bigger

impact on the market structure and thus the firm (and its competitors) make larger markup

adjustments.

The bottom left panel shows markup adjustments for a 1% increase in the firm’s within-

origin market share and a 1% drop in the origin’s market share in the destination, which

together keep the firm’s overall market share in the destination constant (m̂sfiodt = 1%,

m̂siodt = −1% and ω̂fiodt = m̂sfiodt + m̂siodt = 0%). As predicted by Proposition 1, we find

the within origin reallocation effect dominates when σ > ρ.

The bottom-right panel shows the ratio of the two functions (i.e., A(.)/B(.)). An inter-

esting feature we find in this panel is that the ratio tends to be significantly larger for origins

with relatively small market shares in the destination. This implies that the within-origin

reallocation effect is more likely to dominate the direction of markup adjustments for origins

with small market shares. It is worth noting that this happens to be the case for our data
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Figure OA21: Visualizing the two reallocation effects on a firm’s markup adjustment
under different within- and across-origin elasticities

(varying ρ and σ while fixing msfiodt = 0.5,msiodt = 0.1, and η = 1.2)

(A) Within-origin reallocation effect
(for a 1% change in the firm’s within-origin market

share i.e., m̂sfiodt = 1%)

0.021 0.150 0.179 0.181 0.174 0.165 0.155 0.145 0.137

0.016 0.072 0.096 0.106 0.109 0.109 0.106 0.104

0.013 0.044 0.061 0.070 0.075 0.077 0.078

0.010 0.030 0.043 0.050 0.055 0.058

0.009 0.022 0.032 0.038 0.043

0.008 0.018 0.025 0.030

0.007 0.014 0.020

0.006 0.012

0.005

2

3

4

5

6

7

8

9

10

A
cr

os
s-

or
ig

in
 e

la
st

ic
ity

 o
f s

ub
st

itu
tio

n 
(ρ

)

2 3 4 5 6 7 8 9 10

Within-origin elasticity of substitution (σ)

(B) Across-origin reallocation effect
(for a 1% change in the origin’s market share in the

destination, i.e., m̂siodt = 1%)
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(A−B) Level difference of the two effects

0.000 0.139 0.172 0.176 0.171 0.162 0.153 0.144 0.135

0.000 0.061 0.088 0.100 0.104 0.105 0.103 0.101

0.000 0.034 0.053 0.064 0.070 0.073 0.075

0.000 0.022 0.036 0.045 0.051 0.054

0.000 0.015 0.026 0.033 0.038

0.000 0.011 0.019 0.025

0.000 0.009 0.015

0.000 0.007

0.000

2

3

4

5

6

7

8

9

10

A
cr

os
s-

or
ig

in
 e

la
st

ic
ity

 o
f s

ub
st

itu
tio

n 
(ρ

)

2 3 4 5 6 7 8 9 10

Within-origin elasticity of substitution (σ)

(A/B) Ratio of the two effects
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Note: The above figures show the values of A(σ, ρ, η,msfiodt,msiodt) (top-left), B(σ, ρ, η,msfiodt,msiodt)
(top-right), A(.) − B(.) (bottom-left) and A(.)/B(.) (bottom-right) varying ρ and σ while fixing
msfiodt = 0.5,msiodt = 0.1, and η = 1.2. Each colored square indicates the value of the corresponding
function (e.g., A(.) for the top-left panel) for a given calibration of the within-origin elasticity of substitution
σ and the across-origin elasticity of substitution ρ. The numbers in the coloured cells of the top two figures
and the bottom-left figure show the corresponding markup adjustments in percentages. For example, the
value 0.021 in the bottom-left cell (σ = 2 and ρ = 2) in the top-left figure reflects a 0.021% markup increase.
The numbers in the coloured cells of the bottom-right figure give the ratio of the two reallocation effects
(i.e., A(.)/B(.)) and are based on a different colour scheme than the other three figures to highlight the
different scales.
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Figure OA22: Visualizing the within- and across-origin reallocation effects on markups
varying market shares while fixing σ = 4.0, ρ = 2.5, and η = 1.2

(A) Within-origin reallocation effect
(for a 1% change in the firm’s within-origin market

share i.e., m̂sfiodt = 1%)
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(B) Across-origin reallocation effect
(for a 1% change in the origin’s market share in the

destination, i.e., m̂siodt = 1%)
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Notes: The above figures show the values of A(σ, ρ, η,msfiodt,msiodt) (top-left), B(σ, ρ, η,msfiodt,msiodt)
(top-right), A(.)−B(.) (bottom-left) and A(.)/B(.) (bottom-right) varying msfiodt and msiodt while fixing
ρ = 4.0, σ = 2.5 and η = 1.2. Each colored square indicates the value of the corresponding function (e.g.,
A(.) for the top-left panel) for the pair of initial market shares (i.e., msfiodt and msiodt). The coloured
cells of the top two figures and the bottom-left figure indicates the corresponding markup adjustments
in percentages. The numbers in the coloured cells of the bottom-right figure give the ratio of the two
reallocation effects (i.e., A(.)/B(.)) and are based on a different colour scheme than the other three figures
due to the different scales.
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since the origin’s market share in the destination is small for most industries for the eleven

origin countries in our dataset (except perhaps for China). While it is possible that future

studies, which investigate different datasets, will find different (and maybe weaker) markup

adjustments, the two opposing reallocation effects we consider should remain important and

could explain exporters markup responses even in cases where standard oligopolistic compe-

tition models cannot.

OA2.3 Welfare implications

A key takeaway from subsections 2.2 and 2.3 is that exporters’ markup adjustments in

response to a bilateral tariff cut can be either positive or negative in our more general

framework as a result of the two opposing reallocation effects. In particular, incumbent

exporters will tend to reduce their markups in response to a bilateral tariff cut when (i)

the varieties produced by an origin are more substitutable with each other than with those

produced by different origins (σ > ρ) and (ii) the number of exporters selling the same

product from the origin in the destination market is small.

This finding has important implications for pro-competitive gains from trade. As re-

cently pointed out by Arkolakis, Costinot, Donaldson and Rodŕıguez-Clare (2018), the pro-

competitive effects of trade depend crucially on how exporters and domestic firms adjust

their markups. They show that, in a large set of trade models, the pro-competitive gains

from trade are elusive, as the gains from domestic firms’ markup reductions are offset by

the losses due to foreign exporters’ markup increases. In our conceptual framework with a

discrete number of firms and entry and exit, we find that exporters may not increase their

markups by much after a bilateral tariff cut, as a result of increased competitive pressure

from new entrants. In fact, under a large set of calibrations discussed in section 2.2, incum-

bent exporters tend to lower their markups in response to a bilateral tariff cut. This implies

that there are no effects which offset the pro-competitive gains from trade – these gains are

strictly positive since both incumbent exporters and surviving domestic firms reduce their

markups.

While our theoretical framework highlights the possibility that both reallocation effects

are active, whether the within-origin reallocation effect is strong enough to dominate the

overall direction of markup adjustments remains an empirical question.
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OA3 Supplementary estimation results

OA3.1 Origin-destination-year fixed effects

Table OA34 presents results for specifications which include origin-destination-year fixed

effects δodt instead of an indicator for trade agreements PTAodt and origin-destination fixed

effects δod. The results are qualitatively similar to but larger in magnitude than those in

table 2.

Table OA34: Elasticities to tariffs using origin-destination-year fixed effects

Firm’s mkt share Markups Firm’s within Origin’s No. of
in the dest. origin mkt share mkt share firms
ln(ωfiodt) ln(µfiodt) ln(msfiodt) ln(msiodt) (PPML)

(1) (2) (3) (4) (5)

Tariffiodt -1.41*** 0.42*** 3.60*** -5.01*** -2.72***
(0.303) (0.088) (0.402) (0.536) (0.196)

R2 0.65 0.90 0.79 0.88 -
Observations 15,791,798 15,791,798 15,791,798 15,791,798 2,728,200

Fixed Effects
Firm-product-origin-year ✓ ✓ ✓
Product-origin-year ✓ ✓
Product-destination-year ✓ ✓ ✓ ✓ ✓
Origin-destination-year ✓ ✓ ✓ ✓ ✓
Notes: The dependent variable is the firm’s log (tariff-inclusive) export value in column (1), the firm’s
log (tariff-exclusive) unit value in column (2), the log of the firm’s share of its country’s trade with the
destination in column (3), the log of the country’s (tariff-inclusive) export value to the destination market in
column (4) and the number of firms in column (5). Standard errors, reported in parentheses, are clustered
at the product-destination level, and we denote statistical significance with *** p<0.01, ** p<0.05, and *
p<0.1. Estimates are based on an integrated dataset of firms’ exports from eleven countries built from the
World Bank Exporter Dynamics Database, China’s Customs Authority, and Egypt’s Customs Authority,
as well as tariff data from the WTO and Feenstra and Romalis (2014), and the World Bank Deep Trade
Agreements Database.

13



OA3.2 Extreme tariffs

Since some tariffs in our dataset are extremely large, table OA35 presents results for a subset

of our data which excludes all observations where the destination applies a tariff in excess of

40%, the 99th percentile of the tariff distribution in our sample, on that product against any

of its trading partners in that year. The results are again qualitatively similar to but larger

in magnitude than those in table 2.

Table OA35: Elasticities excluding tariff outliers

Firm’s mkt share Markups Firm’s within Origin’s No. of
in the dest. origin mkt share mkt share firms
ln(ωfiodt) ln(µfiodt) ln(msfiodt) ln(msiodt) (PPML)

(1) (2) (3) (4) (5)

Tariffiodt -0.93*** 0.46*** 3.47*** -4.40*** -2.45***
(0.264) (0.080) (0.326) (0.445) (0.172)

PTAodt 0.02 -0.02** 0.06** -0.04 0.00
(0.021) (0.008) (0.027) (0.032) (0.009)

R2 0.65 0.90 0.79 0.88 -
Observations 15,540,255 15,540,255 15,540,255 15,540,255 2,718,679

Fixed Effects
Firm-product-origin-year ✓ ✓ ✓
Product-origin-year ✓ ✓
Product-destination-year ✓ ✓ ✓ ✓ ✓
Origin-destination ✓ ✓ ✓ ✓ ✓
Notes: The dependent variable is the firm’s log (tariff-inclusive) export value in column (1), the firm’s
log (tariff-exclusive) unit value in column (2), the log of the firm’s share of its country’s trade with the
destination in column (3), the log of the country’s (tariff-inclusive) export value to the destination market in
column (4) and the number of firms in column (5). Standard errors, reported in parentheses, are clustered
at the product-destination level, and we denote statistical significance with *** p<0.01, ** p<0.05, and *
p<0.1. Estimates are based on an integrated dataset of firms’ exports from eleven countries built from the
World Bank Exporter Dynamics Database, China’s Customs Authority, and Egypt’s Customs Authority,
as well as tariff data from the WTO and Feenstra and Romalis (2014), and the World Bank Deep Trade
Agreements Database.
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OA3.3 Elasticities with standard errors clustered at the firm level

Table OA36 presents results with standard errors clustered at the firm level for the three

dependent variables which vary at the firm level. While the standard errors on the tariff

coefficient in the regressions for the firm’s market share in the destination ln(wfiodt) and the

firm’s markup ln(µfiodt) are higher than in table 2, the opposite is true for the standard error

on the tariff coefficient in the regression for the firm’s within origin market share ln(msfiodt).

Table OA36: Elasticities with standard errors clustered at the firm level

Firm’s mkt share Markups Firm’s within Origin’s No. of
in the dest. origin mkt share mkt share firms
ln(ωfiodt) ln(µfiodt) ln(msfiodt) ln(msiodt) (PPML)

(1) (2) (3) (4) (5)

Tariffiodt -0.79* 0.41** 2.87*** -3.67*** -2.21***
(0.453) (0.169) (0.243) (0.528) (0.162)

PTAodt 0.02 -0.02 0.06** -0.04 -0.05***
(0.042) (0.014) (0.027) (0.041) (0.009)

R2 0.65 0.90 0.79 0.88 -
Observations 15,793,386 15,793,386 15,793,386 15,793,386 2,750,833

Fixed Effects
Firm-product-origin-year ✓ ✓ ✓
Product-origin-year ✓ ✓
Product-destination-year ✓ ✓ ✓ ✓ ✓
Origin-destination ✓ ✓ ✓ ✓ ✓
Notes: The dependent variable is the firm’s log (tariff-inclusive) export value in column (1), the firm’s
log (tariff-exclusive) unit value in column (2), the log of the firm’s share of its country’s trade with the
destination in column (3), the log of the country’s (tariff-inclusive) export value to the destination market
in column (4) and the number of firms in column (5). Standard errors, reported in parentheses, are
clustered firm level in columns (1) - (3) and the product-destination level in columns (4) and (5), and
we denote statistical significance with *** p<0.01, ** p<0.05, and * p<0.1. Estimates are based on an
integrated dataset of firms’ exports from eleven countries built from the World Bank Exporter Dynamics
Database, China’s Customs Authority, and Egypt’s Customs Authority, as well as tariff data from the
WTO and Feenstra and Romalis (2014), and the World Bank Deep Trade Agreements Database.
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