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Abstract

Firms in global value chains (GVCs) are granular and exert bargaining power over the

terms of trade. We show that these features are crucial to understanding the well-established

variation in prices and pass-through across importers and exporters. We develop a novel

theory of prices in GVCs, which tractably nests a wide range of bilateral concentration and

bargaining power configurations. We test and evaluate the model’s predictions using a novel

dataset merging transaction-level U.S. import data with balance sheet data for both U.S.

importers and foreign exporters. Our pricing framework enhances traditional frameworks

in the literature in accurately predicting price changes following a tariff shock. The results

shed light on the role of firms in determining the tariff pass-through onto import prices.
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1 Introduction

The recent surge in protectionist trade policies has spurred new interest in the tariff pass-through

literature. Studies of the 2018 U.S.-China trade war show robust evidence of a near-complete

pass-through of U.S. tariffs into import prices, ending in substantial welfare losses for U.S. con-

sumers.1 These outcomes were largely unanticipated: Trade theory has long held that the tariffs

applied by a large country should cause foreign firms to lower prices. Why didn’t foreign ex-

porters react to such a substantial and wide-ranging surge in import taxes? As the uncertainty

surrounding trade remains high, a reassessment of theories of tariff incidence becomes a priority

for both economists and policymakers.

About 80% of international trade involves global value chains (GVCs) (UNCTAD, 2013). The

prevalence of global production networks suggests that theories of international prices need to

be built around features of GVCs. Prominent among those is that intermediate input purchases

involve significant “lock-in” effects, resulting in transaction prices between buyers and suppliers

being bilaterally negotiated (Antras, 2015). Moreover, GVCs are dominated by granular firms,

which are large enough to shape aggregate trade patterns (Gaubert and Itskhoki, 2020), and enjoy

substantial bargaining power over the terms of trade (Kikkawa et al., 2019; Morlacco, 2019).

Little is known about the price and pass-through implications of bargaining and bilateral market

power in GVCs, despite their empirical relevance. This paper contributes to bridging the gap

between the theoretical and empirical trade literature with a novel theory of prices in GVCs and

novel evidence from firm-to-firm matched trade and production data for the U.S.. We show that

the GVCs features are essential to understanding the variation in prices and pass-through across

importers and exporters. Moreover, we show that our model enhances traditional frameworks

in the literature in accurately predicting price changes following a tariff shock. Thus, our study

is valuable for the optimal design of trade policies, helping policy-makers understand and predict

the behavior of aggregate import prices.

1See, e.g., Fajgelbaum et al. (2020); Flaaen et al. (2020); Amiti et al. (2019); Cavallo et al. (2020)
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Section 2 develops a new partial equilibrium pricing model that captures several salient features

of GVCs. Each exporter-importer pair negotiates over the match-specific price, given supply

and demand conditions in upstream and downstream links in the GVC, which they take as

given.2 Given the negotiated price, the quantity is pinned down by the importer’s input demand

function. Both sides of the market are concentrated and wield market power over the terms of

trade. The total bargaining power of each contracting party depends on the party’s bargaining

weight and market share, which are match-specific. During negotiations, the agents’ outside

options are taken to be the profits when the match is terminated, conditional on the network of

firm-to-firm relationships.

The equilibrium price tractably nests a wide range of bargaining power and bilateral shares con-

figurations. We show that the negotiated markup is a weighted average between an oligopoly

markup over marginal cost and an oligopsony markdown below marginal cost. When the bar-

gaining weight is concentrated on the exporter, the markup increases in the exporter’s market

share, similar to more standard oligopolistic competition models (Atkeson and Burstein, 2008;

Kikkawa et al., 2019). When the bargaining weight is concentrated on the importer, the negoti-

ated markup (markdown) is below one and decreases with the importer’s bilateral market share,

as in models of oligopsonistic competition (Morlacco, 2019; Mackenzie, 2018).3

We describe the pass-through implications of our pricing framework in Section 3. We show that

themodel captures both traditional and novel sources of pass-through dispersion across importer-

exporter pairs. First, it captures strategic complementarities in pricing among exporters, a well-

known source of incomplete pass-through (Gopinath and Itskhoki, 2011; Burstein andGopinath,

2014; Amiti et al., 2014, 2018). Importers imperfectly substitute across foreign exporters’ vari-

eties; following a tariff shock increasing the exporter’s price, the importer is able to negotiate a

lower markup due to the threat of trade diversion. The response of import prices to cost shocks

2Throughout the paper, we will use interchangeably the words buyer and importer, and supplier and exporter.
3Notably, a necessary condition for markups to be below one is that the supplier’s marginal cost curve is

increasing in quantity. If the supplier’s marginal costs are constant, the negotiated markup is always equal to one
regardless of the buyer’s market share. See Section 2 for more details.
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is U-shaped in the supplier’s market share (Auer and Schoenle, 2016; Goldberg and Tille, 2013):

When the supplier’s share is either tiny or very large, the scope for strategic complementarities

in pricing is reduced, leading to a lesser impact of the shock on the negotiated markup.

We then uncover a novel source of pass-through dispersion in bilateral oligopolies: When the

import price increases due to the import tariff, the importer’s demand decreases, and so does its

share in total exporter’s output. On the one hand, as the importer’s share decreases, the exporter

will negotiate a higher markup over marginal cost, leading to a more-than-complete pass-through

of the import tariff onto the import price, ceteris paribus. On the other hand, as the importer’s

demand decreases, the exporter’s marginal cost decreases, decreasing the price.

Whether pass-through elasticities reflect more strategic complementarities or demand effects de-

pends on how the bargaining weight is distributed across agents. While strategic complemen-

taries are strong when the exporter has a more significant bargaining weight, the opposite is true

for demand effects. Overall, the picture that emerges is one where an extensive range of pass-

through estimates is possible, a finding that resonates with the large degree of heterogeneity in

pass-through estimates found by the empirical literature.4

One caveat of our price theory is that we abstract from any source of nominal rigidity in prices,

such as menu cost of changing prices or fixed-price contracts, to focus on the role of endogenous

markups and marginal cost variation. This choice is motivated by at least two observations:

first, nominal rigidities such as menu costs are likely to be more relevant for exchange-rate than

tariff shocks, given that the latter are expected to last for a more extended time. On the other

hand, recent evidence from the U.S.-China trade war shows that short- and long-run tariff pass-

through on import prices were not substantially different, contrary to the predictions of menu

cost models (Amiti et al., 2020).5

In Section 4, we bring our model to the data. One of the challenges of studying two-sided

4See, e.g., Burstein and Gopinath (2014); Berman et al. (2012); Amiti et al. (2014, 2018); Auer and Schoenle
(2016).

5Using the U.S. import data as in this paper, Heise (2019) shows that pass-through rates tend to be higher in
long-term relationships, which presumably are more likely to use either implicit or explicit contracts.
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market power is that detailed information on outcomes of bilateral transactions (e.g., prices

and quantities) and the characteristics of contracting parties (e.g., size and market shares) are

usually hard to come by. We confront this challenge by constructing a novel dataset containing

bilateral price and quantity at the match-level and buyers’ and suppliers’ characteristics. Trade

data come from the Longitudinal FirmTrade TransactionsDatabase (LFTTD) of theU.S. Census

Bureau, which comprises the universe of U.S. import transactions from 1992-2016. Balance sheet

information on U.S. importers is retrieved from the Longitudinal Business Database (LBD);

information on foreign exporters comes from the ORBIS database.

We complement the above dataset with information on relationship-level cost shocks incurred

by the foreign suppliers. In particular, we constructed a novel dataset covering the universe

of anti-dumping investigations conducted by the U.S. government on foreign suppliers over the

period 2001- 2018. This dataset has the benefit of shocks varying at the level of the seller-country-

product-year, providing a richer source of variation than regular tariff shocks, which are country-

product-year specific. Nonetheless, we also take advantage of the sizable increase in tariff imposed

by the U.S. on selected products and trade partners during the period 2017-2018, for which we

use the statutory tariff data from Fajgelbaum et al. (2020).

We use the data to test the main predictions of our theory. First, we show that bilateral prices

increase with the exporter’s market share and decrease with the importer’s market share in line

with the predictions on the bilateral markup. Both coefficients are statistically and economically

significant. In testing these price relationships, we deal with a critical endogeneity issue typical

of regressions of prices on market shares. We do so by exploiting the firm-to-firm trade network

structure and constructing instrumental variables correlated with the bilateral shares through

shocks on other firms that are neither the exporter nor the importer of focus.

We then explore the pass-through patterns in the data by leveraging the several anti-dumping

episodes that have taken place during the period 2001-2018. We regress the observed yearly

changes in log prices against the change in the anti-dumping rates over the same period. Dis-
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tinctively, our regressions also include an interaction term between the change in anti-dumping

rate and the importer’s and exporter”s shares. Consistent with our model’s predictions, we find

that the magnitude of the pass-through: (1) diminishes as the importer’s share increases, and (2)

increases, although less significantly, in the exporter’s share. The latter result is consistent with

the U-shaped relationship between pass-through rates and the exporter’s share.6

In Section 5, we structurally estimate the main parameters affecting bilateral markups and prices.

We provide an identification strategy for the model’s main elasticities that leverages the full di-

mensionality of our dataset. To estimate the bilateral bargaining weight at the match-level, we

posit that they can be written as a log linear function of a vector of observables, including the

relationship’s tenure, and the relative firms’ age and size. We recover the critical elasticities gov-

erning this function by matching the observed price differences across buyers within supplier-

product-year combinations with the differences in prices implied by the model.

Section 6 presents our estimation results and evaluates the model’s performance in predicting

price changes. The estimated parameters are consistent with two-sided market power playing

an essential role for bilateral prices, the bilateral bargaining weights being consistently estimated

inside the range where both firms have some price-setting ability.7Moreover, the estimated re-

turns to scale parameter in the exporter’s production—or the short run cost elasticity—is well

below one, θ = 0.43, a necessary condition for the importer’s share to play a meaningful role in

equilibrium.

We evaluate the model’s performance by assessing its ability to predict changes in bilateral prices

during episodes of well-identified import tariff changes. Our model provides a formula for the

expected price change as a function of observable importer and exporter’s shares and estimated

parameters, making this exercise not only feasible but also easily replicable. We construct the

6We then use similar regression specifications and exploit the sizable increase in import tariff imposed by the
U.S. on selected products and trade partners in 2018. Consistent with Fajgelbaum et al. (2020), we find evidence
of complete pass-through on average, despite the differences in our firm-level setting and their product-level setting.
We find that pass-through rates vary across importer-exporter pairs in ways consistent with our model’s predictions.

7We find that on average the bilateral bargaining power of U.S. buyers is 0.76 with a standard deviation of 0.09.
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predicted price changes both under our baseline model’s assumptions and under more traditional

assumptions on price-setting behavior in international trade, tractably nested in our framework.

We then run a horse race between all these models to validate ourmodel’s performance. We show

that our pricing framework performs better than traditional models in predicting price changes.

We conclude that our framework is valuable for the optimal design of trade policies, helping

policy-makers understand and accurately predict the behavior of aggregate import prices.

Related Literature This paper contributes to several related literatures. First and foremost, it

contributes to an extensive literature studying the firm-level determinants of pass-through het-

erogeneity. Atkeson and Burstein (2008) and Auer and Schoenle (2016) relate the pass-through

elasticity to market structure and the exporter’s market share; Amiti et al. (2014) show that

the exchange-rate pass-through decreases in the exporter’s shares and imported share of inputs,

while Berman et al. (2012) show that the pass-through is decreasing in the exporter’s size. The

pricing framework in this paper tractably nests these models, while considering two-sided de-

terminants of pass-through heterogeneity. Similar to our model, Gopinath and Itskhoki (2010)

and Goldberg and Tille (2013) discuss the pass-through implications of two-sided bargaining.

We contribute to this set of papers by theoretically and empirically characterizing the role of

bilateral concentration for international prices.

We also contribute to a growing empirical literature on the tariff pass-through elasticities with

our data and evidence. While there is burgeoning evidence on the price response to exchange-rate

shocks, studies investigating the pass-through of tariffs into import and export prices, particu-

larly those using time-series variation to identify responses, are much scarcer (Fitzgerald and

Haller, 2018; Berthou and Fontagné, 2016; Fontagné et al., 2018). Understanding the sources of

(a)symmetries between exchange-rate and tariff pass-through is an important open question in

international macroeconomics. The results in this paper can inform on that debate by providing

novel insights on the sources of real rigidities in firm-to-firm trade.

This paper also belongs to a trade literature investigating the role of network heterogeneity for
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firm-level outcomes, particularly markups and prices. Cajal-Grossi et al. (2019) use data on

Bangladeshi exporters to show that supplier’s markups are higher on orders produced for rela-

tional buyers compared to spot buyers. Using U.S. firm-to-firm trade data, Heise (2019) shows

that the exchange-rate pass-through increases in the longevity of the relationship, rationalizing

the finding through a theory in which relationships accumulate relationship capital to lower

production costs. Using French firm-to-firm trade data, Fontaine et al. (2020) shows that large

multi-product exporters adopt more discriminatory pricing strategies, and that price discrimina-

tion is stronger for more differentiated and more durable products. Similarly, Ignatenko (2019)

shows that the ability to backwards integrate allows larger buyers to obtain lower input prices

in trade data from Paraguay. Our findings resonate with these studies, to which we contribute

with a theory of markup and pass-through heterogeneity based on bilateral concentration and

market power in firm-to-firm trade.

Our theoretical model belongs to the literature on input-output networks’ role in propagating

and amplifying shocks; we most closely relate to studies of the role of firm-level interactions for

shock transmission (Taschereau-Dumouchel, 2018; Tintelnot et al., 2019; Kikkawa et al., 2019;

Acemoglu and Tahbaz-Salehi, 2020). Our main contribution to this literature is to characterize

analytically the role of bilateral oligopolies and firm granularity for the intensive-margin pass-

through elasticity of a exporter’s cost shock to the negotiated price.

Related to our paper is a recent work by Grossman and Helpman (2020), who develop a bargain-

ing framework of firm-to-firm trade to study the effect of tariff shocks on the organization of

supply chains. We see our work as complementary to theirs: while abstracting from the exten-

sive margin channel, our model captures rich(er) pricing and pass-through patterns by allowing

for both two-sided market power and granularity. Therefore, our model is useful to characterize

the intensive margin price elasticities in all those settings where the trade network can be "held

fixed". Our pass-through application shows one such exercise.
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2 Theory

This section sets out a theory of prices in firm-to-firm trade with two-sided market power. The

industry consists of multiple foreign exporters (indexed by i) and multiple U.S. importers (in-

dexed by j ) of intermediate inputs. We consider a partial equilibrium environment by focusing

on the price-setting problem of an importer-exporter pair. To ease exposition, we assume single-

product exporters, such that i denotes both the exporter and the traded variety. We will relax

this assumption when we take the model to the data.

2.1 Setup

We let Zj denote the set of foreign varieties sourced by importer j, or the importer’s sourcing

strategy. Importer j imperfectly substitutes across foreign input varieties. The foreign interme-

diate input’s quantity and price are defined as:

qfj =

∑
k∈Zj

ςkj (qkj)
ρ−1
ρ


ρ
ρ−1

(1)

pfj =

∑
k∈Zj

ςρkjp
1−ρ
kj

 1
1−ρ

, (2)

where ρ > 1 is the (constant) elasticity of substitution between varieties sourced by importer j,

qkj is the quantity of the variety sold from exporter k, ςkj is k’s demand shifter, and pkj is the

price that exporter k and importer j negotiate, focus of our analysis.

We assume that firm j produces its final output qj combining the foreign intermediate input with

domestic inputs. We let cj denote the firm’s unit cost, and we denote by γ ∈ (0, 1] the elasticity

of firm j’s unit cost with respect to the foreign input price:

γ =
d ln cj

d ln pfj
∈ (0, 1]. (3)
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In the downstream market, firm j faces an iso-elastic demand with associated elasticity

ν = −d ln qj
d ln pj

> 1, (4)

where total demand for qj depends on the price pj = ν
ν−1

cj , and (exogenous) shifters.

On the exporter side, we write exporter i’s total output as qi = qij + qi(−j), where qi(−j) is total

i′s demand by downstream importers other than j.We let ci denote exporter i′s marginal cost,

and let
1− θ
θ

=
d ln ci
d ln qj

> 0 (5)

denote the marginal cost’s elasticity to total input supply. The parameter θ ∈ (0, 1] governs the

returns to scale of exporter i′s production. When θ ∈ (0, 1), the marginal costs are increasing

in total output, which means that upstream production exhibits decreasing returns; conversely,

when θ = 1, the exporter’s marginal costs are constant, which means that production exhibits

constant returns. The formulation in equation (5) implies that we can write firm i’s average costs

as c̃i = ci/θ .

We note that our baseline model keeps cross-sectoral parametric heterogeneity to a minimum by

letting the elasticity terms ρ, γ, ν and θ be constant across firms. This choice is motivated by the

data used in estimation. The analysis can be readily extended to heterogeneity in all parameters,

provided relevant variation is available for identification.

2.2 Price Bargaining

Importer j and exporter i engage in bilateral negotiations to determine pij .8 The outside options

of i and j are taken to be the profits when the i−j link is terminated: exporter iwill make fewer

sales, while importer j will have higher costs (love-of-variety technology). During negotiations,

8In Appendix A.1, we consider the case of bargain over quantities. Both the theoretical discussion, and estima-
tion strategy can be easily extended to this case.
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both the network of firm-to-firm trade and the other nodes’ prices are taken as given. We thus

leverage the Nash-in-Nash solution concept: the price negotiated between i and j is the pairwise

Nash bargaining solution given that all other pairs reach agreement (Horn andWolinsky, 1988).

The negotiated price pij solves:

max
pij

(
πi(pij)− π̃i(−j)

)1−φij (πj(pij)− π̃j(−i))φij , (6)

where πi(pij) and πj(pij) are the profits to the exporter i and the importer j if the negotiations

succeed, and π̃i(−j) and π̃j(−i) are the disagreement payoffs, which are critical objects determin-

ing the parties’ endogenous bargaining power. The parameter φij ∈ (0, 1) captures exogenous

determinants of the firms’ bargaining ability that might influence the outcome of the negotia-

tion process, such as their information structure, their negotiating strategies or time preference

mismatches between the parties (Muthoo, 1999).9 In our notation, a higher φij denotes higher

relative bargaining power of importer j.

Taking the FOC with respect to (6) and rearranging terms, it is possible to write the bilateral

price pij as a markup µij over the exporter’s marginal cost ci:10

pij = µijci. (7)

We characterize the solution to (6) by considering special limit cases first. In what follows,

sij ≡ pijqij∑
k∈Zj

pkjqkj
denotes the exporter’s (or exporter’s) share, i.e., the share of i’s sales over importer

j’s total imports, xij ≡ qij
qi

denotes the buyer’s (or importer’s) share, i.e., the share of units of good

purchased by importer j over the total units supplied by exporter i, and φ̃ij ≡ φij
1−φij ∈ R+ is the

relative (exogenous) bargaining power of j.

9In the empirical analysis, we will posit that we can capture these exogenous sources of the firms’ relative
bargaining position as a function of relationship tenure, firms’ age, and firm size.

10See Appendix A.2 for the detailed derivations of this expression.
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Special case: when φ̃ij → 0. We first consider the case φ̃ij → 0, that is, bargaining power

concentrated on the exporter side. In this case, the solution to (6) simplifies to a standard Nash-

Bertrand solution, with:

µij |φ̃ij→0= µoligopolyij ≡ εij
εij − 1

≥ 1 (8)

εij =ρ (1− sij) + ν̃sij, (9)

where εij is a demand elasticity term, and ν̃ = 1 − γ + νγ is a parameter that depends on the

downstream demand elasticity ν and the cost elasticity γ. As in standard models of oligopolistic

competition, the demand elasticity εij is a function of the supplier’s share sij (Atkeson and

Burstein, 2008). When this share is tiny (sij → 0) the demand elasticity εij collapses to ρ, the

substitution elasticity across foreign varieties. When the share is close to one (sij → 1) the

demand elasticity εij converges to ν̃. We note that with ρ > ν̃, the elasticity (markup) is a

decreasing (increasing) function of sij . That is, larger exporters charge higher markups as long

as the input demand elasticity increases in the “upstreamness” of the production stage.11

Special case: when φ̃ij → ∞. We then consider the case φ̃ij → ∞, that is, bargaining power

concentrated on the importer side. In this case, the bilateral markup reads:

µij |φ̃ij→∞= µoligopsony ≡ θ

(
1− (1− xij)

1
θ

xij

)
≤ 1. (10)

When firm i’s marginal cost is constant, i.e., when θ = 1, full importer’s bargaining power

always coincides with marginal cost pricing, i.e., pij = ci and µoligopolyij = 1 ∀ xij ∈ (0, 1). Buyer

power plays a non-trivial role for bilateral prices when marginal costs are increasing, i.e., when

θ < 1. With increasing marginal costs, there exist rents in upstream production; concentrated

importers are able to extract some of these rents by negotiating a markup below marginal cost

11The condition ρ > ν̃ is standard in theoretical trade models, and typically validated in empirical work. See,
e.g., Atkeson and Burstein (2008).
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(
µoligopsonyij ∈ [θ, 1]

)
. The markup will now be a decreasing function of the buyer’s share. When

the share is tiny (xij → 0), then µoligopsonyij → 1. Conversely, when importer j is the sole buyer

to i (xij → 1), then µoligopsonyij → θ < 1, such that price equals average cost pij = c̃i = ci
θ
.Notice

that, when the importer has all the bargaining power, the exporter never charges any markup

above themarginal cost. In other words, the exporter cannot earn any rents besides technological

ones.

General case: φ̃ij ∈ R+. Let us now consider the general case where both the importer and

the exporter have some bargaining power (φ̃ij ∈ R+). The following proposition characterizes

the Nash-in-Nash solution.

Proposition 1 The bilateral markup negotiated by exporter i and importer j when j′s relative bar-

gaining power is φ̃ij ∈ R+ becomes

µij = (1− ωij) · µoligopolyij + ωij · µoligopsonyij , (11)

where ωij ≡
φ̃ijλ

bgn
ij

φ̃ijλ
bgn
ij +εij−1

∈ (0, 1), λbgnij ≡
sij(ν̃−1)

1−π̂j ≥ 0, and π̂j ≡
π̃j(−i)
πj

.

In the general case, the bilateral markup µij can be written as a weighted average between the

pure oligopoly markup in equation (8) and the pure oligopsony markdown in equation (10).

The weighting factor ωij is increasing in φ̃ijλbgnij – the product of the exogenous bargaining term

(φ̃ij), and a term, λbgnij , which is increasing in the buyer’s outside option π̂j ≡
πj−π̃j(−i)

πj
.We refer

to φ̃ijλbgnij as the effective buyer’s bargaining position. The larger φ̃ijλbgnij , the larger ωij , the closer

is the bilateral markup µij to the oligopsony markup.

2.3 Discussion

In our baseline model, we maintain the assumption of an exogenous network of firm-to-firm

trade, which implies, among other things, that we do not allow for renegotiations in case of
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disagreement. Under this assumption, the disagreement payoffs coincide with the firms’ prof-

its in other (pre-existing) network nodes. In Appendix A.3, we show that our main result in

Proposition 1 is robust to relaxing this strong assumption. In the case of a failed negotiation, we

assume there that the profits of buyer j and exporter i change by an exogenous factor %ij and ςij ,

respectively. We show that the generalized model yields an equilibrium price that is isomorphic

to equation (11).

Importantly, we argue that our assumption on the firms’ outside options does not fundamentally

affect our estimates. Equation (11) shows an isomorphism between the buyer’s endogenous

outside option λbgnij and the exogenous bargaining power φ̃ij. Thus, as long as the estimates of

φ̃ij capture the unobserved differences in the agents’ outside options, we can avoid a model’s

misspecification bias in estimation. We will return to this isomorphism below when discussing

the estimation of φ̃ij.
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3 Pass-Through

We now investigate the role of two-sided market power in determining the import price response

(pass-through elasticity) of aggregate cost shocks. We consider a generic shock at the pair-level

akin to an import tariff shock, which we denote as ϑij . Throughout, we assume that the shock

ϑij only affect the pair i− j, such that d ln pkj
d lnϑij

= 0, ∀k 6= i and d ln qiz
d lnϑij

= 0 ∀z 6= j.

Log-differentiating equation (7), and using the result in Proposition 1, we have that the log change

in price, d ln pij , can be written as:

d ln pij = Γsijd ln sij − Γxijd lnxij + d ln ci + d lnϑij, (12)

where we have defined Γsij ≡
∂ lnµij
∂ ln sij

> 0 as the partial elasticity of bilateral markups with respect

to the exporter’s share sij, and Γxij ≡ −
∂ lnµij
∂ lnxij

> 0 as the partial elasticity of bilateral markups

with respect to the buyer share xij. Using the definitions of the exporter’s and buyer’s shares,

we can write:12

d ln sij =− (ρ− 1)(1− sij)d ln pij (13)

d lnxij =− εij(1− xij)d ln pij, (14)

where εij is as in equation (9). We also obtain:

d ln ci = −1− θ
θ

xijεijd ln pij. (15)

Substituting equations (13)- (15) into (12), it is possible to write the log change in the bilateral

price pij as a function of bilateral shares, and fundamentals. The following proposition charac-

terizes the pass-through of a cost-shock into the price pij.

12These shares are defined as sij = ςρij

(
pij/p

f
j

)1−ρ
and xij = qij/qj , respectively.
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Proposition 1 : The pass-through of a shock ϑij to the bilateral price pij when d ln pkj = 0, ∀k 6= i

and d ln qiz = 0 ∀z 6= j is given by:

Φij ≡
d ln pij
d lnϑij

=
1

1 +Γsij(ρ− 1)(1− sij)− Γxijεij(1− xij)︸ ︷︷ ︸
markup channel(+/−)

+
1− θ
θ

xijεij︸ ︷︷ ︸
cost channel(+)

. (16)

Equation (16) indicates that the import price pass-through elasticity in a bargaining model with

two-sided market power can be written as a function of the two observed bilateral shares, sij and

xij , and the parameter vector β = {γ, ν, ρ, θ} .

Equation (16) provides a useful way of summarizing the response of border prices to cost-push

shocks, assuming either that the shock affects the pair i−j only, or that changes in prices in other

network nodes, namely, d ln pkj ∀k 6= i and d ln qiz ∀z 6= j, can be controlled for in pass-through

regressions. This type of exercise is feasible in our case due to the availability of data on bilateral

transactions and two-sided heterogeneity.13 We refer to Appendix A.4 to discuss a more general

pass-through equation that considers the "indirect" (general equilibrium) effects. We illustrate

next the individual forces affecting pass-through, again starting from special limit cases.

Special case: when φ̃ij → 0 When the exporter has all the bargaining power, equation (16)

simplifies to:

Φij|φ̃ij→0 =
1

1 +Γsij(ρ− 1)(1− sij)︸ ︷︷ ︸
markup channel(+)

+
1− θ
θ

xijεij︸ ︷︷ ︸
cost channel(+)

, (17)

where Γsij = − εij−ρ
εij(εij−1)

> 0. The pass-through elasticity depends on amarkup and a cost channel.

13Concretely, our dataset reports information on the quantity sold by a given exporter i to all its U.S. buyers,
which makes it possible to control for d ln qiz ∀z 6= j. Similarly, we observe the import price at the firm-variety
level, which allows to control for d ln pkj ∀k 6= i.
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The top three panels of Figure 1 plot the contours of the pass-through Φij for different values of

sij and xij. Panel 2a focuses on the markup channel; Panel 2b isolates the cost channel; Panel 2c

presents the overall pass-through elasticity when both channels are considered. Panel 2a shows

a pass-through elasticity always below one: following a positive cost shock, the exporter will

reduce the markup to prevent the buyer from substituting away from its variety. The markup

channel in equation (17) thus captures strategic complementarities in price-setting, a standard

source of incomplete pass-through in the international literature (Burstein and Gopinath, 2014;

Amiti et al., 2014, 2018). Notably, the response of import prices to cost shocks is U-shaped

in the exporter’s market share (Auer and Schoenle, 2016; Goldberg and Tille, 2013). When

the exporter’s share is either tiny (sij → 0) or very large (sij → 1), the scope for strategic

complementarities in pricing is reduced, leading to a lesser impact of the shock on the negotiated

markup.

The cost channel in Panel 2b captures the price response due to changes in the exporter’s average

cost. This effect is positive and increases in the importer’s share: when the bilateral price increases

due to the shock, a standard demand effect leads the importer to demand less of exporter i’s

variety. When θ < 1, lower demand decreases the average production cost, lowering the price.

The larger the importer, the more substantial the cost (and price) reduction. Therefore, the cost

channel acts as to lower the overall pass-through of the shock ϑj into the bilateral price. This

can be observed in Panel 2c.

Special case: when φ̃ij →∞ When the importer has all the bargaining power, the pass-through

in equation (16) becomes:

Φij|φ̃ij→∞ =
1

1−Γxijεij(1− xij)︸ ︷︷ ︸
markup channel(−)

+
1− θ
θ

xijεij︸ ︷︷ ︸
cost channel(+)

, (18)
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where, in this case, the elasticity Γxij = 1 − (1−xij)
1−θ
θ

µoligopolyij

≥ 0. As in the previous case, we can

decompose the overall pass-through effect into amarkup and a cost channel. We plot themarkup,

cost, and combined pass-through effects in the center row of Figure 1.

The cost channel acts as in the previous case (Panel 2e). The pass-through elasticity is always

above one due to the markup channel, and is hump-shaped in the buyer’s output share xij (Panel

2d). The source of the more-than-complete pass-through is an endogenous response of the im-

porter’s market power to the shock. A cost shock reduces the importer’s demand qij by increas-

ing the bilateral price pij . The larger the demand elasticity εij, the larger the demand response to

the shock. As the importer’s share decreases with the importer’s demand, the negotiated markup

increases, leading to a more-than-compete pass-through.14 The elasticity of the importer’s share

to changes in demand is small when the share is either tiny (xij → 0) or very large (xij → 1),

whence the hump-shape response.

Combining the markup with the cost channel leads to Panel 2f. The pass-through is monoton-

ically decreasing in the importer share, due to the effect of xij on both markups and costs. The

pass-through elasticity is close to one in a large portion of the bilateral shares space, especially in

the region where the importer’s share is small.

General case When both the importer and the exporter have some bargaining power, the pass-

through elasticity is summarized by equation (16). The bottom three panels of Figure 1 display

the pass-through’s contour plot in this general case, assigning an equal bargaining power to the

two agents (φ̃ij = 1). In the general case, the sign of the markup channel is in principle ambigu-

ous due to the contrasting role of the importer’s and exporter’s market power. This is shown in

Panel 2g of Figure 1, which shows pass-through rates both below and above one.

Figure 1 provides a visual representation of the considerable heterogeneity in pass-through that

can arise in contexts where firms are granular and enjoy market power, like that of global value

14As explained earlier, here we consider the “direct” pass-through in which we take as fixed the exporter’s sales
quantities to other importers.
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chains. Notably, when market power on both sides of the market is allow for, high pass-through

rates are more frequent than in models where market power is concentrated on the exporter’s

side only. In the following sections, we bring this model to the data to empirically test its ability

to rationalize import prices’ behavior.
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Figure 1: Pass-through Heterogeneity
Price-taking importers (φ̃ij → 0)
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(a) Markup Channel
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(b) Cost Channel
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(c) Markup + Cost Channel

Price-taking Suppliers (φ̃ij →∞)
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(d) Markup Channel
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(e) Cost Channel
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(f) Markup + Cost Channel

Symmetric Bargaining Power (φ̃ij = 1)
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(g) Markup Channel
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(h) Cost Channel
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(i) Markup + Cost Channel
Notes: The figure displays the degree of price pass-through, Φij , with respect to the two bilateral shares, sij and xij . The top three panels
impose price-taking behavior on the importer’s side, such that φ̃ij → 0. The middle three panels show the case when the importer has full
bargaining power (φ̃ij →∞). The bottom three panels display the intermediate case, where agents’ bargaining power is symmetric (φ̃ij = 1).
In all rows, the left panel plots Φij when we set the cost channel equal to zero; in the middle panel we set the markup channel equal to zero,
while the right panel restores both channels. Note that the ’cost channel’ graph is identical in all three rows as it does not depend on the value
of φ̃ij . For other parameters, we use γ = 0.5, ρ = 10, ν = 4, and θ = 0.85.
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4 Data and Stylized Facts

One of the challenges of studying two-sided market power is that detailed information on out-

comes of bilateral transactions (i.e., prices and quantities) between importers and exporters and

on characteristics of contracting parties (e.g., size and market shares) are usually hard to ob-

tain. We confront this challenge by constructing a novel dataset matching the U.S. Census

Linked/Longitudinal Firm Trade Transaction Database (LFTTD) with the Longitudinal Busi-

ness Dataset (LBD), the Census of Manufacturers (CM), and the ORBIS dataset.

The LFTTD dataset contains information on the universe of cross-border trade transactions

between U.S. importers and foreign exporters during 1992-2016. This dataset is constructed

from customs declaration forms collected by the U.S. Customs and Border Protection (CBP).

For each import transaction, the LFTTD reports the value and quantity shipped (inU.S. dollars),

the shipment date, the 10-digit Harmonized System (HS10) code of the product traded, and the

transportation mode. Notably, for each transaction, the LFTTD includes a manufacturing ID

(MID) identifying relevant foreign exporter characteristics, including nationality, name, address,

and city.

We combine the LFTTD data with ORBIS data, a worldwide firm-level dataset maintained by

Bureau van Dijk. This dataset includes comprehensive information on listed and unlisted com-

panies’ financials, such as revenues, assets, employment, cost of materials, and wage bill, among

others. Most importantly, ORBIS provides information on both firms’ names and addresses,

making it possible to construct an ORBIS-MID variable that can be matched with the LFTTD-

MID of the foreign exporter (Alviarez et al., 2019).15

Information about the domestic activity of U.S. importers is collected from the LBD. The LBD

provides information on employment and payroll for U.S. establishments covering all industries

and all U.S. States. For manufacturing firms, we also utilize data from the CM. The CM pro-

vides statistics on employment, payroll, supplemental labor costs, cost of materials consumed,

15See Appendix B.1 for more details on the construction of the MID variable.
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operating expenses, the value of shipments, value added bymanufacturing, detailed capital expen-

ditures, fuels and electric energy used, and inventories. Both datasets are linked to the LFTTD

through a firm ID.We describe howwe use these datasets tomeasure the critical variables implied

from the model in Section 4.3.

We complement the above merged dataset with information on relationship-level cost shocks

incurred by the foreign suppliers. In particular, we construct a novel dataset covering the universe

of anti-dumping investigations conducted by the U.S. government on foreign suppliers over the

period 2001-2018.16 Unlike trade tariffs, which apply to all firms from a given country and

product, anti-dumping margins vary at the level of the exporter, providing richer variation for

identification of the effects of interest. The anti-dumping cases often state different margins for a

set of individual exporters, and a commonmargin applying "all other" firms in the same country-

HS10 pair. We merge our constructed AD dataset with the LFTTD by using the information of

the HS10 product and foreign exporter’s name subject to anti-dumping investigation.

We also use data on trade tariffs, particularly in the period 2017-2018. The import tariff imposed

by the U.S. on selected products and trade partners has experienced a sizable increase after several

decades of low and stable tariff rates.17 The statutory tariff data we use is from Fajgelbaum et al.

(2020) and we identify the set of HS8 products subject to increases in tariffs in 2018, the set of

countries affected for each product, the effective application dates for the tariff changes, and the

percentage point tariff increases.

4.1 Selection

We use the following criteria to construct our estimation sample. To ensure that the selection

of foreign exporters represented in the ORBIS dataset covers a sizable fraction of the aggregate
16For each anti-dumping case activated by the U.S. government, the Federal Register publishes the names of

foreign exporters subject to tariff, the list of HS10 codes corresponding to the set of products covered, the imposed
anti-dumping margins, and the dates of initiation, activation and revocation of the anti-dumping investigation.
Details on the construction of the anti-dumping dataset are presented in Appendix B.2

17In 2019 U.S. import tariff did experience further increases, but we do not analyze it here since LFTTD last
available year is 2018.
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Table 1: Summary Statistics
Variable Mean Std

Panel A. Intensive Margin
sijht 0.15 0.22
xijht 0.28 0.30
ln pijht 3.52 2.48

Panel B. Extensive Margin
Suppliers per importer (HS10) 10.16 36.27
Importers per exporter (HS10) 9.59 25.08
Buyer experience (tenure) 7.44 4.38
Supplier experience (tenure) 5.87 3.92
Age of the relationship 3.05 2.71

Note: The table shows mean and standard deviation for several variables, where sijht is the share of exporter i on importer’s j imports of

product h at time t; xijht is the share of importer j on exporter’s i imports of product h at time t; exporter (importers) experience is measure

by the number of years since the exporter (importer) starting supplying (sourcing) product h; Age of the relationship is measure by number of

years since the exporter serves the importer with product h. The sample excludes related party transactions and covers the period (2001-2016).

economy, we only select foreign countries whose firm coverage in ORBIS accounts for more

than 50 percent of sales reported in KLEMS/OECD, in 2016. We then select those transactions

for which we observe the foreign exporter’s sales, wage bill, and material input costs. We focus

on bilateral trade transactions at "arm’s length", that is, where a business relationship does not

exist between the exporter and importer. To do so, we leverage the information on ownership

relationships from both the LFTTD and ORBIS.18 Also, we select only those exporters that

sell a given product to two or more U.S. (arm’s-length) importers. To ensure we have enough

variation within each estimation category, we focus on country-product pairs in which there are

at least three exporters.

4.2 Descriptive statistics

Table 1 reports some summary statistics on our sample of firm-to-firm trade. Panel A. reports

statistics about the intensivemargin of trade, specifically bilateral prices andmarket shares, where

the latter are constructed at the firm-HS10 product level. Dispersion in bilateral prices is very
18See Appendix B.3 for details.

23



large, as expected with this type of data (Fontaine et al., 2020; Heise, 2019). Concentration

among importers and exporters is substantial: the average exporter has a exporter share of 15%,

with substantial heterogeneity across exporters; the average importer share is about 30%, with

substantial heterogeneity across observations.

Panel B. reports statistics about the extensive margin, showing evidence of both granularity and

market power of firms in international trade. Both importers and exporters are connected to

a limited number of partners in a given year. Moreover, firms’ tenure in international trade is

quite large, with an average of about 6 years of experience. Relationships between importers and

exporters are sticky, even at the HS10 product level, with firms trading the same HS10 products

for 3 consecutive years (Monarch, 2020).

4.3 Measuring key variables of the model

With our dataset, it is possible to measure the relevant shares for markups and pass-through

elasticities. To do so, we restore multiple products, where a product is defined at the HS 10-digit

level and is denoted by h. We assume that when a firm imports multiple foreign input bundles,

it combines them in a Cobb-Douglas fashion. Equation (3) thus becomes:

αjhγ =
d ln cj

d ln pf,hj
∈ (0, 1], (19)

where αj,h is the (observed) Cobb-Douglas share of input HS10 input h on total j′s imports of

intermediates.

With multiple products, the exporter’s share is shij =
phijq

h
ij∑

k∈Zh
j
phkjq

h
kj
.We construct the numerator

of this expression by taking all imports of firm j from firm i (a MID in our dataset) within

product category h during the year; the denominator adds product-specific imports across all j’s

trading partners in all countries.

Unlike the exporter’s share, the importer’s share xhij ≡
qhij
qhi

is defined in terms of quantities. We
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assume that firm i’s production consists of product-destination specific production lines, and

define the denominator qhi as exporter i’s total quantity of product h sold to the United States,

namely, qhi =
∑

j∈US q
h
ij .

4.4 Stylized facts

We now show that the features of our two-sided trade dataset reflect in large part our modeling

assumptions. We do so by establishing the following stylized facts.

Fact 1 : Firm-to-firm trade largely consists of connected bipartite sets.

Fact 2 : Relationship-product specific component account for a large variations in prices.

Fact 3 : The pair specific component in price dispersion is significantly correlated with (i) the ex-

porter’s share and (ii) the importer’s share.

Fact 4 : The pass-through of cost shocks on pair specific prices depends on (i) the exporter’s share and

(ii) the importer’s share in a way that is consistent with the model.

Fact 1: Firm-to-firm trade largely consists of connected bipartite sets

Table 2: Prevalence of m:m linkages.
1:1 1:m m:1 m:m

% of links 0.19 0.106 0.465 0.24
% of import value 0.07 0.05 0.45 0.43

Note: The table shows the economic relevance of four mutually-exclusive subsets of relationship-HS10 product triplets: (1:1) both in the

relationship have no other partners; (1:m): importer has only one exporter but the exporter has multiple importers; (m:1): exporter has only

one importer but the importer has multiple exporters; (m:m): both in the pair have multiple partners.

Table 2 shows the prevalence of many-to-many linkages in our two-sided trade dataset.19 About

one quarter of the importer-exporter relationships across products and years and among cus-
19Note that to create this table, we include all observed firm-to-firm linkages excluding related-party trade.
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tomers and exporters have multiple partners; they represent about 43% of the value of US im-

ports of goods. This means that there is substantial heterogeneity in firm-to-firm trade, which we

capture in our pricing framework by letting importers and exporters have match-specific market

shares.

Fact 2: Relationship-product specific component account for a large variations in prices

Table 3: Fixed-effect decomposition of price dispersion
(1) (2)

Panel A. Overall price dispersion
Observable -0.0006

HS10 x year FE 0.5190 0.5200
Supplier FE 0.3360 0.3360
Buyer FE 0.0630 0.0628

Match residual 0.0818 0.0818

Panel B. Within exporter-product dispersion
Observables 0.001
Buyer FE 0.115 0.115

Match residual 0.885 0.884
Notes: The table reports the results of estimating equation (20), over the period 2001-2016. The last two panels are variance decomposition of

observed price dispersion into the fixed effect components, in the entire sample and within exporter-HS10-year triplets. Controls in the Column

(2) include the value of the transaction, the longevity of the relationship measure by number of years since the exporter serves the importer

with a given HS10 product; and the relative network of the exporter and importer measure as the ratio of the number of importers the exporters

supplies to and the number of exporters the importers source from within a given HS10 product. Number of observations: 9,568,000; R2 :

0.92.

We consider the following statistical decomposition of price dispersion

ln phijt = FEi + FEj + FEht + βXh
ijt + εhijt (20)

where Xh
ijt is the set of control variables, FEi is a exporter fixed effect, FEj is a importer fixed

effect, and εhijt is the residual that captures the unexplained dispersion of prices within a given
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relationship.20

This type of equations can be estimated whenever the underlying bipartite graph is connected,

such that the estimated fixed effects are comparable (Fontaine et al., 2020). Our sample satisfies

the two critical requirements: (i) all exporters and importer have multiple partners, and (ii) each

importer shares at least one exporter with another importer, and each exporter shares at least

one customer with another exporter. Therefore the largest connected set component is the entire

sample.

The results are presented in Table 3 controlling for fixed effects only (column (1)), and also adding

a set of relevant controls (column (2)). The simplest specification captures more than 91% of

the price dispersion, and it is almost invariant to the inclusion of controls. In Panel A. of Table

3 shows that more than half of the price dispersion (52%) is attributed to the HS10-year fixed

effects. The unobserved product heterogeneity and market power differences across exporters

account for almost 34% of the variance, whereas the unobserved heterogeneity in good valuation

among importers and differences in bargaining market power account for a much smaller share

of the variance (6%). The matched residual accounts for about 8% of the price dispersion. Very

similar patterns have been shown for firm-to-firm price information of French exports (Fontaine

et al., 2020).

Since we want to understand the price dispersion across importers for a given firm-HS10 product

pair, Panel B. of Table 3 reports how much of the dispersion in prices within a exporter-HS10-

year is attributable to the importer fixed effects and the residual component.21 More than 88%

of the variance it remains specific to the importer-exporter relationship for a given product and

year.

20The residual reflects any idiosyncratic shock, but also any “matched effects” or systematic differences in prices
coming from bilateral market power, after controlling for the exporter’s market power that is common across all
importers, and the importer’s market power that is common across all exporters.

21In the bottom panel the importer and matched components are regressed on normalized log prices, where
prices are normalized in the exporter-HS10-year dimension.
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Fact 3: The pair specific component in price dispersion is significantly correlatedwith (i) the ex-

porter’s share and (ii) the importer’s share

We now investigate whether within-product-time variation in prices can be attributed to mea-

sures of concentration among importers and exporters described in the previous paragraph. We

exploit variation in prices across-firms within a market, as defined by a HS10 product-year. We

run the following specification:

ln phijt = βss
h
ijt + βxx

h
ijt + FEiht + FEjht + υhijt, (21)

which augments equation (20) by adding two terms relating to the exporter’s and importer’s

market share, respectively. Our coefficient of interests are βs and βx. Our theory predicts that

the former should be positive, namely, prices should increase with the exporter’s market share

in the relationship; the second coefficient should instead be negative, as prices should be lower

whenever the importer accounts for a larger share of total exporter’s exports.

Since the specification involves regressing prices on market shares, which themselves are a func-

tion of prices, we need to deal with a critical endogeneity issue typical of this type of regressions

(Bresnahan, 1989). We deal this issue by constructing instrumental variables for exporter’s and

importer’s market shares. We exploit the structure of the network and construct these IVs so

that they are correlated with the bilateral shares through shocks on other firms that are neither

the exporter nor the importer of focus. For the exporter’s share shijt, we consider the sales of j’s

other exporters to importers other than j, and for the importer share xhijt, we consider the pur-

chases of i’s other importers from exporters other than i. The regression specification includes

different sets of product-level fixed effects in order to control for correlated shocks across firms

within the same sector. Table 4 reports the results from both OLS and IV regressions.

As expected from the theory, we find that bilateral prices increase with the exporter’s market

share and decrease with the importer’s market share. The coefficient are both statistically and

economically significant. They are also robust to consider a stringent fixed-effect specification
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Table 4: Bilateral concentration and match-specific residual.
FEi + FEj + FEht FEiht + FEjht

OLS OLS IV OLS OLS IV
(1) (2) (3) (4) (5) (6)

shijt 0.226*** 0.227*** 0.519*** 0.442*** 0.442*** 0.397***
[0.00611] [0.00609] [0.0339] [0.0133] [0.0133] [0.00819]

xhijt -0.567*** -0.566*** -0.100*** -0.673*** -0.673*** -0.586***
[0.00994] [0.00995] [0.0187] [0.0152] [0.0152] [0.00909]

Age of the relationship -0.00702*** -0.0433*** 0.00122 -0.00342***
[0.000971] [0.00199] [0.00101] [0.00124]

Observations 9,568,000 9,568,000 9,568,000 9,568,000 9,568,000 9,568,000
R-squared 0.921 0.921 0.974 0.974
F stat 3,137 18,740
SWF stat (shijt) 9,347 31,500
SWF stat (xhijt) 6,885 41,240

Notes: Columns (1)-(2) and (4)-(5) reports the OLS estimates from equation (21). Columns (3) and (6) report the
IV estimates, along with the corresponding F-stat and SW Fstat. The age of the relationship is measured as the
number of years the importer-seller pair has trade with each other. Significance: * 0.10, ** 0.05, and *** 0.01.

where we control form the exporter’s marginal costs with exporter-product-time fixed effects.

Overall, the evidence is consistent with concentration among firms and two-sided market power

to play an important role in determining variation in prices.

Fact 4: The pass-through of cost shocks on pair specific prices depends on (i) the exporter’s share

and (ii) the importer’s share in a way that is consistent with the model

To explore how the pass-through of cost shocks on pair-specific prices are influenced by different

values of the two bilateral shares, we exploit trade shocks induced by the several anti-dumping

episodes that have taken place during the period 2001-2018. Based on the analysis conducted in

Section 3, we regress the observed yearly changes in log prices—at the supplier i-buyer j-HS10

product-level—against the changes in the anti-dumping rates during the same period, (1+τAD,hit ).

We include in our regressions the interaction term between the change in anti-dumping rate and

the importer’s (xhijt) and the exporter’s share (shijt), respectively.
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∆ ln phijt =α0 + α1∆
(

1 + τAD,hit

)
+ αx∆

(
1 + τAD,hit

)
× xhijt + αs∆

(
1 + τAD,hit

)
× shijt

+ xhijt + shijt + αq∆ ln qhi(−j)t + αp∆ ln ph(−i)jt + δjht + δct + εhijt.

The specification also includes country-time (δct), and buyer-HS10-time (δjht) fixed effects. The

inclusion of δjht fixed effects implies that the coefficients are identified from variation in anti-

dumping rates across suppliers within a given HS10-time pair. Since in the theoretical analysis

we have assumed that both the quantities exporter i sells to other buyers (−j), ∆ ln qi(−j)t, and

the prices that other suppliers (−i) charge to firm j, ∆ ln ph(−i)jt, do not change, we construct

these variables in our data and include them as controls in our regression. In some regressions we

also include controls for the number of years the buyer and seller have transacted with each other

an HS10 product; the number of transactions that have taken place between the buyer and the

seller; the age of the supplier in relation to the age of the buyer; and the relative size of the seller’s

network measured as the ratio of the number of buyers connected to the seller and the number

of sellers to whom the buyer is connected. Notice that we record the observed price changes

within a given supplier-buyer-HS10 triplet, which compels us to use only supplier-buyer pairs

that trade the same HS10 product, more than once and consecutively, over the period 2001-2018.

The first two columns of Table 5 show that when we run pass-through regressions solely on

the change in anti-dumping tariff, we find complete pass-through on average, both when we do

not include any additional controls (column (1)) and when including the full vector of controls

(column (2)). The last two columns of Table 5, we add terms that interact anti-dumping rates

with the supplier and buyer shares. We find that the magnitude of the pass-through diminishes as

the pair has larger buyer share xij . This is consistentwith themodel as shown in Panel 2i of Figure

1: in a setting where both the supplier and the buyer have bargaining power, the magnitude of

the pass-through is decreasing in the buyer share. In contrast, we also find that the magnitude
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Table 5: Pass-through and bilateral shares, xij and sij
∆ ln phijt ∆ ln phijt ∆ ln phijt ∆ ln phijt

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

∆ ln(1 + τAD,hit ) 0.00727 0.00164 0.0558*** 0.0462***
[0.0123] [0.0104] [0.0204] [0.0178]

∆ ln(1 + τAD,hit ) · xhijt -0.0621*** -0.0586***
[0.0199] [0.0173]

∆ ln(1 + τAD,hit ) · shijt 0.0072 0.0112
[0.0200] [0.0151]

Controls (I) No Yes No Yes
Controls (II) No Yes No Yes
Buyer-HS10-Year FE Yes Yes Yes Yes
Country-Year FE Yes Yes Yes Yes

Observations 1,090,000 1,090,000 1,090,000 1,090,000
R-squared 0.240 0.414 0.241 0.416

Notes: Table reports the response of prices before duties, (phijt ), to changes in import anti-dumping tariff,
τAD,hit ,during the period 2001-2018. The first set of controls are (a) the change in the quantities exporter i sells
to other buyers but j, ∆ ln qi(−j)t = ∆ ln(qit − qijt); (b) the weighted average of the change in prices of other
suppliers (−i) to firm j, ∆ ln ph(−i)jt =

∑
k 6=i s

h
kj(t−1)∆ ln phkjt, with weights given by the relative importance of

other sellers (−i) in j’s imports of product h at the beginning of the period, shkj(t−1). The second set of controls
include: (a) the nr. of years the buyer-seller relationship has last (age of the relationship); (b) the nr. of transactions
between buyer and seller; (c) seller’s age relative to buyer’s age; and (d) the ratio between buyers per seller and
the sellers per buyer. All regressions include buyer-HS10-year fixed effects and country-year fixed effects. Standard
errors are clustered by country-HS10. Significance: * 0.10, ** 0.05, and *** 0.01.

of the pass-through increases as the pair has larger supplier share, though the coefficient is not

significant. This is also consistent with the model where both the supplier and the buyer have

bargaining power: the magnitude of the pass-through is increasing in the supplier share sij when

the supplier share is small, and decreasing in the supplier share when it is large.22

Appendix C shows the response of prices to the observed changes in import tariff during the

period 2017-2018. During the trade war we also find evidence of complete pass-through on

average, as well as evidence of a negative relationship between the magnitude of the pass-through

and the buyer share xij .

22In Appendix B.4 we plot the heat map that shows the distribution of pairs with different values of sij and xij .
We find that significant fraction of pairs have supplier shares close to 1.
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5 Estimation

In this section, we discuss how we recover the primitive parameters, β = {ρ, γ, ν, θ}, together

with the bilateral bargaining terms, φijt, by leveraging the model’s price and markup equations.

First, we pick a value for the demand elasticity that importers face, ν, equal to 4. We calibrate

this value from estimates of the U.S. downstream import demand elasticity in Soderbery (2018),

who follows the methodology in Feenstra (1994); Broda and Weinstein (2006). Appendix D.1.1

provides more details on the calibration. We then assume that the price of foreign intermediates

has a halfway pass-through on importers’ marginal cost of production, i.e., γ = 0.5, and an

elasticity of substitution across foreign varieties of ρ = 10.

5.1 Estimation of parameters θ and φij

In order to estimate the remaining parameters, θ and φij , we first assume that the bilateral bar-

gaining terms φ̃ijt can be written as a monotonic function of a vector of covariates Xijt with

parameter vector κ to be estimated:

φ̃ijt = f (Xijt | κ) . (22)

In baseline estimation, we posit that f(·) is log-linear in all the covariates, i.e., f (Xijt | κ) =

exp
(
X′ijtκ

)
. The vector of covariates Xijt may include variables that are likely related to the

bargaining power of the firms, such as the age of the i− j relationship, relative age of firm i over

the age of firm j, and relative size of firm i over that of firm j.

The (log) bilateral prices can be written as:

ln pijt = lnµijt (κ, θ) + ln cijt, (23)

where µijt (κ, θ) is the bilateral markup that, given the observed shares and estimates of ρ, γ and
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ν, can be written as a function of the parameters of interest; cijt is the unobserved marginal cost,

that potentially varies at the pair-level due to unobserved horizontal differences in products.

For estimation, we construct moments by taking the price differences across importers within a

exporter-product-year. Define the operator ∆jk as one that takes differences across the importer

dimension.23 The moments we construct are:

gijkt (~κ, θ) = ∆jk ln pijt −∆jk lnµijt (κ, θ) . (24)

Given equation (23), it follows that gijkt represents unobserved cost differentials across im-

porters. One issue we may encounter in estimation is that these unobserved cost differentials

may be correlated with the vector of observables X. To address this endogeneity concern, we

may include in the estimation procedure a vector of instrumental variables Z, which must satisfy

the conditions of being correlated with the vector of observables X, but uncorrelated with un-

observed cost differentials. The vector Zmay include variables such as the number of importers

and exporters in the product market, quantile distributions of the bilateral shares sij and xij

(excluding the shares for the i− j and i− k pairs).

Importantly, one can show identification of both κ and θ from the structure of pair-level prices

in equation (7). Identification of ~κ can be established from the fact that the weighting factor

in the price, ωijt, is monotonically increasing in φ̃ijt. One can also show that according to the

definition of equation (10) for any given µintij , there exists a unique θ. We operationalize the

estimation by solving for the following minimization problem:

min
~κ,θ

g (κ, θ)Z
′
WZg (κ, θ)

′
, (25)

where W is a weighting matrix.24 In the estimation, we control for year fixed effects. We also

23∆jkaijt = aijt − aikt, where both j and k are importers of firm i.
24One can also consider an alternative estimation strategy in which instead of taking cross-importer price differ-

entials one takes cross-time price differentials within pairs. We discuss this alternative method to estimate θ and φij
in Appendix D.3.
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present estimation results in which we do not use instrumental variables. This case is consistent

with an assumption of a exporter’s marginal cost to produce a given good being common across

different importers in a given country.
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6 Results

6.1 Estimation results

The following table reports the calibrated and estimated model’s parameters. Panel A in Table 6

shows the value of the calibrated parameters. Panel B in Table 6 reports the results of the GMM

estimation that chooses the vector κ and the scale parameter θ that minimizes the unobserved

cost differences across buyers of a given seller-product. We operationalize the estimation of the

bilateral bargaining parameters φ̃ijt by expressing them as a monotonic function of a vector of

covariates Xijt capturing the relative bargaining power of buyers and sellers. In particular, we

assume the bilateral bargaining power parameters are represented by an exponential function,

φ̃ijt = exp (Xijt | κ), on the the following observables: (1) age of the i − j relationship, (2)

number of transactions that have occurred between i− j; (3) relative age of firm i over the age of

firm j; (4) relative size of the seller’s network; and (5) an indicator variable of whether the buyer

and seller transact multiple HS10 products. As discussed in the previous section, to account

for unobserved cost differentials across buyers of a given seller-HS10 pair we have included the

following vector of instruments: (1) total number of sellers in an HS10, (2) total number of

buyers in an HS10, (3) mean and median of the distribution of bilateral shares xhijt and shijt,

excluding the shares of the involved pairs (i−j ) and (i−k) pairs.25 Notice that the identification

strategy relies on the heterogeneous prices charged by a seller across all its buyers, and thus those

sellers serving only one buyer are excluded from the estimation.

Results in Panel B of Table 6 show that the vector of parameters κ, as well as the return to

scale parameter, θ,are precisely estimated and with the expected sign. Longer relationships are

associated with lower buyer’s bargaining power, a result that is in line with Heise (2019), who

finds that older relationships exhibit a higher responsiveness of prices to exchange rate shocks.

We find that conditional on longevity, more frequent transactions between the seller and buyer

25Appendix D.2 shows the GMM estimate results under the assumption that the supplier’s marginal cost to
produce a given HS10 is indeed the same across US importers, and therefore not need to include instruments.
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Table 6: Model parameters (ρ, γ, ν, θ, φij )
Panel A: Calibrated Parameters

ν 4
γ 0.5
ρ 10

Panel B: Estimated Parameters (GMM Estimation)

κ Coef. Std. Err.
Longevity -0.1502*** 0.0158

No of transactions 0.0802*** 0.0050
Relative age -0.1440*** 0.0241

Relative network -0.1909*** 0.0100
Multiple HS10 0.1831*** 0.0280

Constant 0.7479*** 0.0538
θ 0.4278*** 0.0780

Observations 1,376,000

Panel C: Implied Bargaining Parameter

Mean Std. Dev.
φij 0.7636 0.0863

Notes: The panel A shows the value of the calibrated parameters for the price elasticity if downstream demand,
ν, the cost elasticity to foreign input prices, γ, and elasticity of substitition across foreign varieties, ρ. Panel B
reports the results from the GMM regression that chose the vector κ and the return to scale upstrem parameter θ
that minimizes the unobserved cost differentials across buyers. The vector of covariates Xijt include (1) longevity
of the i − j relationship, (2) number of transactions have ocurred between i − j; (3) relative age of firm i over
the age of firm j; (4) relative size of the seller’s network; and (5) an indicator variable of whether the buyer and
seller transact multiple HS10 products. The vector of instruments include: (1) total number of sellers in an HS10,
(2) total number of buyers in an HS10, (3) mean and median of the distribution of bilateral shares xhijt and shijt,
excluding the shares of the involved pairs (i− j ) and (i− k) pairs. Standard errors are robust. Panel C reports the
distribution of the implied bargaining parameter φij under the estimated parameters.

increases the buyer’s bargaining power; and the higher the relative experience of the seller, the

lower the bargaining power of the buyer. We measure the outside option of firms by the number

of buyers and sellers to which they are directly connected to, and we find that the relative size

of seller’s network lowers buyer’s bargaining power, φij . Finally, transacting multiple products

with a seller, increases the bargaining power of the buyer. Finally, we find strong evidence of

decreasing returns to scale, with a parameter θ well below one, 0.43.

With the estimated κ vector at hand and the matrix of covariatesXijt, we can fit an exponential

function and construct the vector or bilateral bargaining power parameters. Panel C of Table 6

36



shows two moments of the distribution of the estimated φij . On average the bilateral bargaining

power of US buyers is 0.76 with a standard deviation of 0.09.

6.2 Model validation

To evaluate the model’s performance, we take the parameter values estimated using the anti-

dumping episodes, and use them to predict the price changes in the period 2017-2018, when

U.S. import tariff experience a significantly increase. We compute in the data the log change

in the bilateral prices at the exporter i-importer j-HS10 product-level before and after the tariff

change. Proposition 2, duly amended to consider multi-product imports, summarizes the model-

implied log change in bilateral price following a tariff shock of size ϑij . Notice that equation (3)

only depends on observed importer and exporter’s shares, and elasticity parameters. Given the

estimates in Table 5, we can thus construct in our data the predicted log-price change implied by

our model.

Notably, our model tractably nests traditional frameworks in the international literature. This

means that we could also construct the predicted price changes under more traditional assump-

tions on price-setting behavior in international trade. We can then run a horse race between all

these models to validate our model’s performance. We consider two popular alternatives: (1) the

standard Atkeson and Burstein (2008) model, which corresponds to the case where the exporter

sets prices unilaterally (φ̃ij → 0), importers imperfectly substitute across upstream input vari-

eties (ρ > 1 and γ = 0.5), and production is constant returns (θ = 1). (2) We also consider the

bargaining price-setting model in Gopinath and Itskhoki (2011), where importers and exporters

negotiate over the input price (φ̃ij ∈ R+), but production is constant returns (θ = 1), so there

is no scope for importer power.

We denote by d ln p̂mij the predicted log price changes under our baseline model (m = 0) and
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Table 7: Model Performance
Baseline model Model 1 Model 2

(φij → 0, θ = 1) (0 < φij < 1, θ = 1)

(1) (2) (3) (4) (5) (6)
d ln p̂mijht 0.499*** 0.423*** 0.222*** 0.163** 0.204*** 0.156**

[0.130] [0.132] [0.0726] [0.0769] [0.0599] [0.0638]

Country FE Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Buyer FE Yes Yes Yes

Observations 955,000 955,000 955,000 955,000 955,000 955,000
Notes: Table reports the OLS coefficient of a bivariate regressions between the observed and the predicted change
in log prices, under four different models during the period 2017-2018. The first row represents our baseline model
where buyers and suppliers negotiate over the input price (0 < φij < 1), and production is decreasing returns
(θ < 1). Model 1 (Atkeson and Burstein, 2008) represents the case in which buyers are price-takers (φij → 0)

and production is constant returns (θ = 1). Model 2 (Gopinath and Itskhoki, 2011) represents the case in which
both buyers and suppliers have bargaining power (φij → 1), but production is constant returns (θ = 1). Standard
errors are clustered by country and industry. Significance: * 0.10, ** 0.05, and *** 0.01.

under these alternative scenarios m = 1, 2. We then run the following regression:

d ln phijht = βmd ln p̂mijht + γi + ρh + δt + uhijt for m = 0, 1, 2.

We consider the coefficient β̂m as our measure of goodness-of-fit of the different models: the

higher β̂m, the more the observed changes in prices co-move with the predicted ones.

We report the results in Table 7. We find that the baseline model performs better in predicting

observed price changes compared tomodels inwhich importer shares do not play a role (Models 1

and 2). This result highlights the need of jointly accounting for two-sided bargaining and market

power as in our model, in analyzing the determinant of pair-specific prices and pass-through.
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7 Conclusions

Understanding movements in international prices is a central question in international eco-

nomics. Yet, traditional pricing frameworks neglect relevant features of international trade and

global value chains (GVCs). Notably, existing models postulate that prices are set unilaterally

by exporters in anonymous markets and are determined by market-clearing conditions. A key

aspect of GVCs, however, is that the combination of incomplete contract enforcement and the

lock-in effects give rise to transaction prices that tend to be bilaterally negotiated between im-

porters and sellers exercising two-sided market power.

This paper bridged the gap between theoretical and empirical work in the trade literature by

building a pricing framework for firm-to-firm trade with two-sided market power. To bring

the model to the data, we constructed a novel two-sided trade dataset where firm-to-firm trade

data are matched to bilateral characteristics of both importers and exporters. We also developed

a novel identification strategy for the Nash bargaining weights determining negotiations, a key

parameter to predict bilateral markups and pass-through elasticity in importer-exporter matches.

We show that our model can predict more accurately changes in bilateral prices following tariff

shocks than traditional pricing frameworks. In particular, we show that accounting for the rele-

vant features ofGVCs goes a longway in reconciling awide range of pass-through estimates across

importers and exporters. Notably, it can rationalize higher-than-expected tariff pass-through

rates in certain industries and episodes (Amiti et al., 2019; Cavallo et al., 2020; Fajgelbaum et al.,

2020; Flaaen et al., 2020; Amiti et al., 2020).

Despite the model’s complexity, our framework is extremely tractable. It provides a formula

relating the pass-through elasticity at the importer-exporter to a few sufficient statistics: the

importer’s market share, the exporter’s market share, and the relative bargaining weight. Thus, it

is valuable for the optimal design of trade policies, helping policy-makers predict more accurately

the behavior of international prices.
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A Derivations and additional theoretical results

A.1 Quantity bargaining

In Section 2 we characterized the pricing equation under which firms bargain over prices. Here

we characterize the analogous pricing equation when firms bargain over quantities. Instead of

(6), we now have the following Nash bargaining problem

max
qij

(
πi − π̃i(−j)

)φij (πj − π̃j(−i))1−φij .

As in Section 2.1, we solve for the FOCs taking as given firm i’s unit cost ci. We obtain the

following optimal price:

pij =

[(
1− ω̄ij(φ̃ij)

) ε̄ij
ε̄ij − 1

+ ω̄ij(φ̃ij)µ
oligopsony
ij

]
ci
θ
,

where ε̄−1
ij = 1

ρ

(
1− sij

)
+
(
1− γ + 1

ν
γ
)
sij and ω̄ij(φ̃ij) ≡

ε̄ij φ̃ijλ
bgn
ij /ν

ε̄ij(1+φ̃ijλ
bgn
ij /ν)−1

∈ (0, 1) is the effec-

tive importer’s relative bargaining power in this model. The price above has a similar structure as

in equation (11). It is a weighted average between a standard oligopoly (Cournot) markup, ε̄ij
ε̄ij−1

,

and the markup term µoligopsonyij . The oligopoly markup depends in this case on the elasticity ε̄ij ,

which is a harmonic weighted average of elasticities ν and ρ as in Atkeson and Burstein (2008).

A.2 Derivation of equation (7)

Here we outline the derivation of equation (7). We solve for the FOCs of (6) by first listing each

of its four elements
{
πi, πj, π̃i(−j), π̃j(−i)

}
, and then taking derivatives with respect to pij.
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Profit of firm i, πi Firm i’s profit can be expressed as

πi = pijqij +
∑
k 6=j

pikqik − pIIi.

Recall that Ii = ϕ
− 1
θ

i q
1
θ
i . Using the derivatives of dqij

dpij

pij
qij

= −εij and

dIi
dpij

pij
Ii

=
dIi
dqi

qi
Ii

dqi
dqij

qij
qi

dqij
dpij

pij
qij

= −εij
1

θ

qij
qi
,

we can express the derivative of πi as

dπi
dpij

= qij + pij
dqij
dpij
− pI

dIi
dpij

=
qij
pij

(
pij (1− εij) + ciεij

1

θ

)
.

Profit of firm j, πj Firm j’s profit can be expressed as

πj = (µj − 1) c1−ν
j µ−νj Dj.

Using the derivatives of dcj
dpij

pij
cj

= αfjsij , we can express the derivative of πj as

dπj
dpij

=− (µj − 1) (ν − 1) qij.
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Outside profits, π̃i(−j) and π̃j(−i) The outside profit of firm i, π̃i(−j), is

π̃i(−j) =
∑
k 6=j

pikqik − pI Ĩi,

where

Ĩi = ϕ
− 1
θ

i

(∑
k 6=j

qik

) 1
θ

.

The term πi − π̃i(−j) can then be expressed as

πi − π̃i(−j) =pijqij − pIIi + pI Ĩi

=qij

[
pij −

ci
θ
µoligopsonyij

]
,

where µoligopsonyij ≡ θx−1
ij

(
1− (1− xij)

1
θ

)
.

The outside profit of firm j, π̃j(−i), is

π̃j(−i) = µ1−ν
j c̃1−ν

j Dj − wH l̃j −
∑

k∈Zj ,k 6=i

pkj q̃kj − pdq̃dj,

where

q̃j = c̃−νj Dj

c̃j = ϕ−1
j Ωjw

αlj
(
pd
)αdj (p̃fj)γj

p̃fj =

 ∑
k∈Zj ,k 6=i

ζρkjp
1−ρ
kj

 1
1−ρ

.

The term πj − π̃j(−i) can then be expressed as

πj − π̃j(−i) = (µj − 1) cjqj (1− Aij) ,
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where

Aij =
(
1− sij

) 1−ν
1−ρ γj .

First order conditions With the ingredients derived above, we now solve for the FOC,

FOC = 0 =
d

dpij

(
πi − π̃i(−j)

)1−φij (πj − π̃j(−i))φij
= (1− φij)

(
πj − π̃j(−i)

) dπi
dpij

+ φij
(
πi − π̃i(−j)

) dπj
dpij

Rearranging the above yields

pij = µij
ci
θ
,

where

µij =
(

1− ωij(φ̃ij)
)
· εij
εij − 1

+ ωij(φ̃ij) · µoligopsonyij , (26)

where ωij(φ̃ij) ≡
φ̃ijλ

bgn
ij

φ̃ijλ
bgn
ij +εij−1

∈ (0, 1).

A.3 Generalized outside option

Here we consider a model in which we impose less structure on the firms’ outside options. In

particular, we assume that in the case of a failed negotiation the profit of importer j decreases by

a factor of %ij , and that the exporter’s total cost increases by a factor of ςij in addition to exporter

i losing its sales to j. Under this generalized setup, we can write the changes in firm i and j’s

profits as follows:

πi − π̃i(−j) = pijqij − ciqiςij

= qij

(
pij −

ci
θ
µ̄oligopsonyij

)
,
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πj − π̃j(−i) = πj%ij

= (µj − 1) cjqj%ij,

where µ̄intij = θ
ςij
xij

.

The first order conditions under these changes in profits yield:

pij =

(
εij − 1

εij + λ̄bgnij φ̃ij − 1

εij
εij − 1

+
λ̄bgnij φ̃ij

εij + λ̄bgnij φ̃ij − 1
µ̄oligopsonyij

)
ci
θ
,

where λ̄bgnij =
sij(ν̃j−1)

%ij
.

A.4 Pass-Through - Derivations and General Results

We consider the elasticity of bilateral price pij with respect the cost shock of ϑij , where one can

write

Φij ≡
d ln pij
d lnϑij

= Γsij
d ln sij
d lnϑij

− Γxij
d lnxij
d lnϑij

+
1− θ
θ

d ln qi
d lnϑij

+ 1.

The elasticity of the exporter share sij ,
d ln sij
d lnϑij

, can be derived as

d ln sij
d lnϑij

= (1− ρ)
(
1− sij

) d ln pij
d lnϑij

.

The elasticity of the importer share xij ,
d lnxij
d lnϑij

, can be derived as

d lnxij
d lnϑij

= −εij (1− xij)
d ln pij
d lnϑij

+ (1− xij) εi·,

where we denote the demand elasticity that firm i faces by other firms by εi· ≡ − d ln qi·
d lnϑij

, with

qi· ≡ qi − qij .
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The term Γsij =
d lnµij
d ln sij

, is computed as

Γsij =
∂ lnµij
∂ ln εij

∂ ln εij
∂ ln sij

+
∂ lnµij

∂ lnλbgnij

∂ lnλbgnij
∂ ln sij

,

where

∂ lnµij
∂ ln εij

=
εij

εij + φ̃ijλ
bgn
ij µ

oligopsony
ij

− εij

εij + φ̃ijλ
bgn
ij − 1

∂ ln εij
∂ ln sij

=
εij − ρ
εij

∂ lnµij

∂ lnλbgnij
=

φ̃ijλ
bgn
ij µ

oligopsony
ij

εij + φ̃ijλ
bgn
ij µ

oligopsony
ij

−
φ̃ijλ

bgn
ij

εij + φ̃ijλ
bgn
ij − 1

∂ lnλbgnij
∂ ln sij

= 1− 1

ρ− 1

(
1− sij

) ν̃j
ρ−1
−1
λbgnij .

The term Γxij = −d lnµij
d lnxij

, is computed as

Γxij = − ∂ lnµij

∂ lnµoligopsonyij

∂ lnµoligopsonyij

∂ lnxij
,

where

∂ lnµij

∂ lnµoligopsonyij

=
φ̃ijλ

bgn
ij µ

oligopsony
ij

εij + φ̃ijλ
bgn
ij µ

oligopsony
ij

∂ lnµoligopsonyij

∂ lnxij
=

(1− xij)
1−θ
θ

µoligopsonyij

− 1.

Putting all together, one can obtain the pass-through equation of

Φij =
−Γxij (1− xij) εi· − 1−θ

θ
(1− xij) εi· + 1

1 + Γsij (ρ− 1)
(
1− sij

)
− Γxij (1− xij) εij + 1−θ

θ
xijεij

.
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The pass-through equation above captures two sets of forces that affect the bilateral price. The

first set of forces is the one operating through the changes in the two bilateral shares. A cost

increase of the exporter reduces the exporter share sij as the importer substitutes away from the

exporter’s good, inducing the exporter to reduce its markup (the term Γsij (ρ− 1)
(
1− sij

)
). The

same shock would also change the importer share xij , depending on the relative demand elastici-

ties the exporter faces from its importer and from its other importers (the terms Γxij (1− xij) εi·

and Γxij (1− xij) εij ). For example, if the importer has more elastic demand (εij > εi·), then

the importer share xij will decrease. Under decreasing returns to scale technology the markup

would increase, hence increasing the price pass-through.

The second set of forces are the ones operating through the change in scale of the exporter.

A positive cost shock on the exporter reduces its scale, and if the production technology ex-

hibits decreasing returns it would decrease its cost, dampening the magnitude of the price pass-

through. The reduction in scale can come through the reduction of sales to the importer (the

term 1−θ
θ
xijεij ) or through the reduction of sales to other importers (the term 1−θ

θ
(1− xij) εi·).

To be consistent with the empirical exercise we primarily consider the “direct” pass-through

(Burstein and Gopinath, 2015) where we assume ∆pik = ∆qkj = 0. In this case we can turn

off the effects that operate through changes in other importers’ demand and through changes in

overall scale, leading to the following pass-through equation:

Φij =
1

1 + Γsij (ρ− 1)
(
1− sij

)
− Γxij (1− xij) εij + 1−θ

θ
xijεij

.
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B Data appendix

B.1 Merging foreign exporter ID with ORBIS data

Thematching betweenORBIS and LFTTD is possible sinceORBIS contains names and addresses

for the large majority of firms in the dataset, which we can use to construct the equivalent of the

manufacturing ID in the LFTTD. In this section we describe some of the instructions provided

by the U.S. Census on how to construct the MID variable and then we provide an overview of

the matching procedure between LFTTD and ORBIS using the constructed MID.

The general procedure to construct an identified code for a manufacturer using its name and

address is as follows. (1) The first two characters of the MID are formed by the iso code of the

actual country of origin of the goods, being the only exception to the rule Canada, for which

each Canadian Province has their own code. (2) The next six characters of the MID are formed

by the first three letters of the first and second words of the company name, or by the first three

letters if the name of the company has a single word. (3) The MID uses the first four numbers

of the largest number on the street address line. (4) Finally, the last three characters are formed

by the first three alpha characters from the city name.26

The matching is conducted as follows. First, we match the name part of the manufacturer’s ID in

LFTTD with the name part in ORBIS. Second, we construct a location matching score for the

manufacturer’s ID based on an indicator variable which is equal to 1 if the city of the exporter

as reported in LFTTD corresponds to the set of cities reported in ORBIS. Finally, we construct

a product matching score based on an indicator variable which checks whether the NAICS6

industry classification in ORBIS corresponds to the HS6 code product recorded in the customs

data, using the concordance developed by Pierce and Schott (2009). We drop from the sample

26Other general rules also apply. For example, english words such as “a”, “an”, “and”, “the” and also hyphens
should be ignored from the company’s name. Common prefixes such as “OOO”, “OAO”, “ISC”, or “ZAO” in
Russia, or “PT” in Indonesia, should be ignored for the purpose of constructing the MID. The next six characters of
the MID are formed by the first three letters of the first and second words of the company name, or by the first three
letters if the name of the company has a single wordD. In constructing the MID all punctuation, such as commas,
periods, apostrophes, as well as single character initials should be ignored.
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all manufacturer’s ID assigned to a firm in ORBIS whose location and product matching scores

are less than 90%. We also drop from the matched data any firm in ORBIS with less than five

transactions in total, to eliminate spurious exporters from the database.

The LFTTDMIDvariable has recently been used in academic research papers to identify importer-

exporter relationships (see Eaton et al., 2012; Kamal and Sundaram, 2012; Kamal and Krizan,

2013; Kamal and Monarch, 2018; Monarch, 2020). There are some challenges associated with

its use, regarding the uniqueness and accuracy in the identification of foreign exporters. We can

overcome some of those limitations since we can directly assess the uniqueness of the MID in our

Census-ORBIS matched data. This is, we observe when a given MID corresponds to more than

one company in ORBIS and we proceed to exclude these observation from the dataset unless

these companies are part of the same corporation as measured by ORBIS ownership linkages.

Another common concern in using MID as an identifier of foreign exporters is that, they can

reflect intermediaries rather than the actual exporter.27 Since we know the NAICS code of the

firms in ORBIS, we have excluded retailers and wholesalers from the matched Census-ORBIS

dataset.

B.2 anti-dumping dataset

TBC

B.3 Related party trade measured by ORBIS

One of the main advantage of ORBIS is the scope and accuracy of its ownership information: it

details the full lists of direct and indirect subsidiaries and shareholders of each company in the

dataset, along with a company’s degree of independence, its global ultimate owner and other

companies in the same corporate family. This information allows us to build linkages between

27The law requires the importer to declare the MID of the manufacturer exporter, not the intermediary, but
complacency of this rule is hardly enforceable.
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affiliates of the same firm, including cases in which the affiliates and the parent are in different

countries. We specify that a parent should own at least 50%of an affiliate to identify an ownership

link between the two firms.

Merging U.S. Census and ORBIS datasets has been possible by matching the name and address

of the U.S. based firms in the U.S Business Register and in ORBIS. This has been accomplished

by applying the latest probabilistic record matching techniques and global position data (GPS),

together with extensive manual checks, which has allowed us to achieve a large rate of successful

matches. This dataset allows us to identify the U.S. firms and establishments that are part of a

larger multinational operation – either majority-owned U.S. affiliates of foreign multinational

firms or U.S. parent firms that have majority-owned operations overseas. Therefore, we can

assess whether the trade transactions take place with parents or majority owned affiliates without

relying in the related party trade indicator which may generate false-positives as multinationals

identifier since the ownership threshold for related-party trade is 6% or higher for imports, well

below majority ownership or even levels that would confer sufficient control rights.

B.4 Distribution of sij and xij

In Figure 2 we plot a heat map that shows the joint distribution of the two bilateral shares, sij and

xij . The figure reveals that importer-exporter relationships are not concentrated in one particular

corner of the graph, namely in regions where relationships can be represented by models with

one-sided heterogeneity. There are significant number of relationships where either or both

exporter and importer shares are close to 0 or 1, but in order to analyze all the combinations of

the two bilateral shares one needs a model with two-sided heterogeneity and market power.
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Figure 2: Supplier’s share (sij) and importer’s share (xij) distribution

Notes: The figure displays the share of importer-exporter-hs10 observations, with respect to the exporter’s share (sij) and importer’s share (xij).

C Additional Pass-through results

In this section we estimate the change in prices induced by the sizable increase in import tariff

imposed by the U.S. on selected products and trade partners in 2018, after several decades of low

and stable tariff rates. Similar to the exercise conducted in section 4.4 we regress the observed

change in log prices—at the exporter i-importer j-HS10 product-level—against the changes in

the import tariff rates that took place between 2017 and 2018. As before our regressions also

include the change in tariff interacted with the importer’s share in exporter’s exports (xhijt), as

well as interacted with the exporter’s share in importer’s purchases (shijt). We also control for the

quantities exporter i sells to other importers (−j), ∆ ln qi(−j)t, and the prices that other exporters

(−i) charge to firm j, ∆ ln ph(−i)jt. Finally, the specification controls for sector, country, and

importer fixed effects and we get:
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∆ ln phijt =α0 + α1∆
(
1 + τhct

)
+ αx∆

(
1 + τhct

)
× xhijt + αs∆

(
1 + τhct

)
× shijt

+ αq∆ ln qhi(−j)t + αp∆ ln ph(−i)jt + δj + δs + δc + εhijt.

The first three columns of Table 8 show results where we run pass-through regressions solely on

the change in tariff—excluding the interaction terms—in the spirit of Fajgelbaum et al. (2020).

Consistent with their findings, we find complete pass-through on average: we find coefficients

close to zero when regressing prices before duties on the statutory tariff rates (column (1)) or

when regressing prices before duties on applied tariffs, instrumented by the statutory rates (col-

umn (2)), and we find a coefficient close to one when regressing duty-inclusive price on applied

tariffs with the same instruments (column (3)). As in Fajgelbaum et al. (2020), we find a coeffi-

cient lower than one when regressing duty-inclusive price on the statutory tariff rates (column

(4)).28 These similarities in the average pass-through results with those from Fajgelbaum et al.

(2020) are remarkable despite the differences between the two settings. First, our datasets differ

in their frequency. Fajgelbaum et al. (2020) use monthly data whereas we use annual changes.

Second, we record the observed price changes within a given exporter-importer-product triplet,

instead of at the country-product level, compelling us to use only exporter-importer pairs that

trade the same HS10 product, more than once and consecutively, in the years 2017 and 2018.

In the last column of Table 8, we add terms that interact statutory tariff rates with the exporter

and importer shares. We find that the magnitude of the pass-through diminishes as the pair has

larger importer share xij . This is consistent with the model as shown in Panel 2i of Figure 1: in

a setting where both the exporter and the importer have bargaining power, the magnitude of the

pass-through is decreasing in the importer share. In contrast, we also find that the magnitude

28Notice that the coefficient in (4) is not 1 plus the coefficient in column (1) because the duty inclusive unit value
is constructed using actual duties collected by the U.S. custom data. As expected, the coefficient on duty-inclusive
prices in column (3) is 1 plus the coefficient in (column 2), since these are regressed on applied tariff.
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of the pass-through increases as the pair has larger exporter share, though the coefficient is not

significant. This is also consistent with the model where both the exporter and the importer

have bargaining power: the magnitude of the pass-through is increasing in the exporter share sij

when the exporter share is small, and decreasing in the exporter share when it is large.29

D Estimation appendix

D.1 Elasticity estimates

D.1.1 Demand elasticity downstream - ν

Following Broda andWeinstein (2006), we assume that buyer j sells its output qj to downstream

customers in different countries. A representative consumer in each country maximizes her

utility by choosing imports and domestic consumption. Following the standard in the literature,

consumers aggregate over the composite domestic and imported goods. The sub-utility derived

from the composite imported good will be given by a CES aggregation across imported varieties

with a good-importer specific elasticity of substitution given by σIg , where I denotes the import

market. Soderbery (2018) provides estimates of the elasticity σIg , at the HS4 good g-importer

country I level. The plot below shows the distribution of these elasticities when the exporter

country I is the U.S.. We use these elasticities to calibrate a value of ν in our model. For our

baseline estimation, we consider the median value of 2.85, which we see as a conservative choice.

29In Appendix B.4 we plot the heat map that shows the distribution of pairs with different values of sij and xij .
We find that significant fraction of pairs have exporter shares close to 1.
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Table 8: Pass-through and bilateral shares, xij and sij
∆ ln p∗ijt ∆ ln p∗ijt (IV) ∆ ln pijt (IV) ∆ ln pijt ∆ ln pijt

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

∆ ln(1 + τcht) 0.00467 0.153** 0.232**
[0.0531] [0.0659] [0.0944]

∆ ln(1 + τappcht ) 0.0315 1.031***
[0.357] [0.357]

∆ ln(1 + τcht) · xhijt -0.187**
[0.0950]

∆ ln(1 + τcht) · shijt 0.0946
[0.0982]

Country FE Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes
Buyer FE Yes Yes Yes Yes Yes

Observations 955,000 955,000 955,000 955,000 955,000
R-squared 0.086 - - 0.087 0.087
F stat 20.75 20.75

Notes: Table reports the response of prices (phij ) to changes in import tariff during the period 2017-2018. In column
(1)-(2) the dependent variable is the before duty unit values, and in column (3)-(5) the dependent variable is the duty-
inclusive unit values. Column (1), (4) and (5) report before and after duty unit values regressed on the statutory
tariff rate, ∆ ln(1 + τcht). Column (2) and (3) report the reduce-form outcomes of before and after duty unit values
regressed on the applied tariff, ∆ ln(1 + τappcht ), where ∆ ln(1 + τappcht ) is instrumented by the statutory tariff rate,
∆ ln(1+τcht). Notice that the coefficient in (4) is not 1 plus the coefficient in column (1) because the duty inclusive
unit value is constructed using actual duties collected by the U.S. custom data. But the coefficient on duty-inclusive
prices in column (3) is as expected 1 plus the coefficient in (column 2), since these are regressed on applied tariff.
The coefficient from a bivariate regression of applied tariff and statutory tariff is 0.148 and significant at 0.01 level.
All regressions control for: (a) the number of years the importer-seller relationship has last (age of the relationship);
(b) the change in the quantities exporter i sells to other importers but j, ∆ ln qi(−j)t = ∆ ln(qit− qijt); and (c) the
weighted average of the change in prices of other exporters (−i) to firm j, ∆ ln ph(−i)jt =

∑
k 6=i s

h
kj(t−1)∆ ln phkjt,

with weights given by the relative importance of other sellers (−i) in j’s imports of product h at the beginning
of the period, shkj(t−1). All regressions include importer, industry and country fixed effects. Standard errors are
clustered by country and industry. Significance: * 0.10, ** 0.05, and *** 0.01.
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Figure 3: Downstream Demand Elasticity
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Notes: The figure displays the estimates of the import demand elasticity σIg , where I = USA. These estimates are taken from Soderbery (2018).
The mean and median value of σUSg is 3.2 and 2.85, respectively. Estimates are truncated above at 10.

D.2 Estimate θ and φijwithout instruments

In this section we repeat the GMM estimation of section 6.1 but this time under the assumption

that the supplier’s marginal cost to produce a givenHS10 is indeed the same across US importers,

and therefore not need to include instruments.Table 9 presents the results

D.3 Alternative method to estimate θ and φij

Herewe present an alternativemethod to estimate θ and φij , by exploiting the panel dimension of

the data. Instead of taking the price differentials across buyers, here we consider price differentials

across time. Define the operator ∆t as one that takes differences across the time dimension. The

moment we consider here becomes:

hijt (~κ, θ) = ∆t ln pijt −∆tµijt (~κ, θ) , (27)

where hijt represents unobserved cost changes over time within firm-pairs. The instrumental

variables we include here are lagged bilateral shares sijt−1 and xijt−1, the number of importers
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Table 9: Model’s parameters (θ, φij )

Estimated Parameters (GMM Estimation)

Coef. Std. Err.
κ

Longevity -0.1505*** 0.0153
Nr of transactions 0.0846*** 0.0048

Relative age -0.1467*** 0.0233
Relative network -0.2058*** 0.0099
Multiple HS10 0.1859*** 0.0273

Constant 0.6831*** 0.0534
θ 0.4069*** 0.0083

Observations 1,376,000
Notes: The panel A shows the value of the calibrated parameters for the price elasticity if downstream demand, ν,
the cost elasticity to foreign input prices, γ, and elasticity of substitution across foreign varieties, ρ. Panel B reports
the results from the GMM regression that chose the vector κ and the return to scale upstream parameter θ that
minimizes the unobserved cost differentials across buyers. The vector of covariates Xijt include (1) longevity of
the i − j relationship, (2) number of transactions have occurred between i − j; (3) relative age of firm i over the
age of firm j; (4) relative size of the seller’s network; and (5) an indicator variable of whether the buyer and seller
transact multiple HS10 products. Standard errors are robust.

and exporters in the product market, quantile distributions of the bilateral shares (excluding the

sharers for the i− j pair). With these variables we solve the following minimization problem:

min
~κ,θ

h (~κ, θ)Z
′
WZh (~κ, θ)

′
, (28)

where W is a weighting matrix.
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