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Abstract

This paper examines the microstructure of import markets and the division of the gains
from trade among consumers, importers and exporters. When exporters and importers transact
through anonymous markets, double marginalization and business stealing among competing
importers lead to lower profits. Trading parties can overcome these inefficiencies by investing
in richer arrangements such as bilateral contracts that eliminate double marginalization and
joint contracts that also internalize business stealing. Introducing the microstructure of import
markets into a trade model, we show that trade liberalization increases the incentive to engage
in joint contracts, thus raising the profits of these exporters and importers at the expense of
consumer welfare. We examine the implications of the model for prices, quantities and exporter-
importer matches in Colombian import markets before and after the US-Colombia free trade
agreement. US exporters that started to enjoy duty-free access were more likely to increase
their average price, decrease their quantity exported and reduce the number of import partners.
These exporters increased their average tariff-inclusive price by as much as 25%, leading to a
low average pass-through rate of less than 4% for all imports that received duty-free access into
Colombia.
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1 Introduction

Trade liberalization can generate substantial improvements in welfare through increased product
variety, lower prices and the reallocation of resources from less to more efficient producers. Domestic
consumers gain from easier access to imports, but they rarely have direct access to foreign products.
Trade is typically between firms who exercise market power in buying and selling foreign products.
This paper examines how the behavior of importers and their relationships with exporters affect the
division of the gains from trade. Trading partners make endogenous choices among different types
of contracts, which gives them different degrees of market power in importing. Trade liberalization
affects the incentives for different contracts. This leads to a change in the microstructure of import
markets, which provides a qualitatively new channel for the division of the gains from trade. Foreign
exporters and domestic importers potentially gain market power and benefit at the expense of
domestic consumers.

In line with the concerns of the European Commission and the Federal Trade Commission,
market integration can induce firms to replace trade barriers with microstructures that limit the
gains from market access to consumers (Raff and Schmitt 2005)). Typically, foreign competition
is associated with lower price-cost margins (Tybout| [2003; |Levinsohn||1993; Harrison||1994) but a
growing literature documents that the pass-through of border prices into home market prices is low
in macro studies and in detailed micro Work.E] In our framework, the low pass-through of trade
cost reductions into import prices is a result of the changes in the contracts between exporters and
importers.

Exporters and importers operate in thin markets, that do not reflect anonymous transactions.
Anonymous transactions lead to two inefficiencies in profit maximization. First, when exporters and
importers engage through anonymous market-clearing prices, market power of importers leads to
double marginalization and lower profits. Exporters can overcome this inefficiency by moving away
from unit prices and offering bilateral contracts that specify total payments and quantities. Second,
importers in an anonymous market are unable to internalize the business stealing effect of their sales
on competing importers that sell varieties of the same foreign product. An exporter can mitigate
this externality by investing in joint contracts with these competing importers. This leads to higher
profits by restricting sales and driving up prices charged to consumers. We embed the microstructure

of richer contracts into a standard trade model. The microstructure channel reinforces the gains

!See for example [Engel and Rogers| (1996); Burstein et al.| (2003); |(Campa and Goldberg| (2005) in the macro
literature. Detailed micro studies include |Ganslandt and Maskus| (2004)) for Swedish pharmaceuticals, |De Loecker
et al.| (2012) and [Mallick and Marques| (2008) for Indian manufacturing, Badinger| (2007) for manufacturing and
services in the European Single Market, and [Konings et al.| (2005)) for Bulgarian and Romanian manufacturing
industries.
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from trade when firms enter into bilateral contracts that mitigate double marginalization. But as
firms start to invest in internalizing business stealing, trade liberalization increases their market
power and affects the division of the gains from trade. They engage in complex relationships to
overcome the inefficiencies of anonymous markets.

In our model, market expansion increases the returns to joint contracts, relative to bilateral
contracts. This is because market expansion enables firms to better amortize the higher fixed costs
of joint contracts and because import competition does less damage to the profits of firms with
greater market power. As firms switch to joint contracts, they internalize the business stealing
effect of their sales. They raise consumer prices and get more of the surplus from consumers. We
show that the microstructure effect is a new channel for the gains from trade that goes beyond the
standard gains from variety expansion and pro-competitive effects, and that increases profits at the
expense of consumer welfare.

To test for the microstructure effect, we would ideally like to examine the impact of trade
liberalization on the actual relationships between exporters and importers. Such data is unavailable
so we examine the distinct observable implications for prices, quantities and exporter-importer
matches during a period of trade liberalization. If the microstructure matters, trade liberalization
will induce exporters to consolidate their import market. They will benefit from higher prices by
scaling back on the quantity they sell and the number of importing partners that they sell to in
the liberalizing country. We test these implications for Colombian imports before and after the US-
Colombia Free Trade Agreement (FTA) using transaction-level matched importer-exporter data. In
keeping with the theory, we find that US exporters whose products started to enjoy duty-free access
through the FTA were more likely to simultaneously increase their import price, lower their quantity
and reduce the number of their importer partners in Colombia. This confirms the Metzler paradox
of domestic prices rising in response to tariff reductions and we find that it persists after adjusting
for quality in prices. Among exporters with more than $10,000 of sales in the Colombian market,
firms in the first and second terciles of initial size increased their free-on-board import prices by 8
to 30% on average. This contributed to a less than 4% average reduction in tariff-inclusive prices
for all Colombian imports that received duty-free access.

The main theoretical contribution of the paper is to provide a model that embeds two-sided
market power in a general equilibrium setting. We build on the vertical relations literature in
industrial organization to model the relationship between exporters and importers (Hart and Tirole
1990). While a large literature examines these relationships, its focus is on firm behavior, typically
in a stylized setting of two buyers and sellers. We embed the firm behavior in a general equilibrium
setting with multiple firms, which is important for understanding the gains from trade because they
are also affected by the labor market and by firms’ decisions to enter and exit product markets.This

is also useful in taking the theoretical predictions to trade data that is usually available through
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firm-level customs transactions.

Our focus on vertical relations is related to work in international trade on intermediation (Ak-
erman||2010; Bernard et al. 2010; Blum et al. 2010; Ahn et al. 2011; Atkin and Donaldson|2012),
retailing (Eckel|2009; |Raff and Schmitt|2012; Blanchard et al.[2013]) and vertical integration (Feen-
stra et al. 2003} Antras and Helpman| 2004; Conconi et al. 2012). As is well-known, embedding
two-sided market power in general equilibrium gives intractable models so many of these papers
focus on firm characteristics and abstract from the market power of importers. |Raff and Schmitt
(2005, 2009) examine importer market power in an oligopoly model of trade and retailing to show
trade liberalization can reduce welfare due to vertical restraints. We embed vertical restraints in a
general setting with many heterogeneous exporters and importers to obtain predictions that can be
taken to the data. We obtain tractability by using the tools developed in the variable markups lit-
erature under monopolistic competition (Parenti et al. (2014); Neary and Mrazova, (2013); Dhingra
and Morrow| (2012)); Mayer et al.[(2014)). This enables us to generalize the results for firm behavior
to a wide class of demand functions, which is important in revealing new gains from trade that do
not arise under the knife-edge cases of standard demand systems.

The focus on consumption side gains is similar to a large literature on the impact of trade
liberalization on markups and prices. [Tybout| (2003)) surveys the research using industry-level data
and plant-level panel data and concludes that most studies find higher industry-level exposure
to foreign competition is associated with lower price-cost margins or markups, e.g. |[Levinsohn
(1993); [Harrison et al.|(2005). The pass-through of reductions in trade costs to domestic prices is
typically low, and recent studies find the behavior of domestic firms determines the extent to which
trade policy affects prices at home. |Mallick and Marques| (2008) find low tariff rate pass-through
into import prices in Indian manufacturing during the liberalization of 1991. |[De Loecker et al.
(2012) estimate that on average, factory-gate prices fell by 18 percent despite average import tariff
declines of 62 percentage points, as domestic Indian firms did not pass on the reductions in trade
costs to consumers. Badinger| (2007)) finds the European Single Market led to an overall reduction
in markups for manufacturing products, but markups rose in several manufacturing and services
industries that also experienced an increase in industry concentration and average firm size. In early
work on Japanese imports, Lawrence and Saxonhouse| (1991) document that the presence of large
conglomerates at home is associated with lower import penetration, suggesting the import-inhibiting
effects of firms with high market power. |Lawrence (1991) argues market power of intermediaries
can explain why Japanese consumer prices were higher than German import prices for the same
export from the US. Yeats (1978) finds iron and steel prices are higher in more concentrated import
markets. In early theoretical work, |Venables| (1985) shows unilateral reductions in trade barriers
can increase consumer prices in the liberalizing country when entry and exit induce profit shifting

across countries.
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Our pricing predictions are consistent with these findings, and provide systematic evidence for
the Metzler paradox (Venables|1985; Bagwell and Staiger|2012; Bagwell and Lee|[2015). A reduction
in tariffs induces more consolidation in the import market of medium-sized US exporters in Colom-
bia. Previous work has suggested that trade policy is a substitute for competition policy. Small open
economies can increase competition in the domestic market by integrating with world markets and
benefiting from import competition. Our results show that when exporters and importers operate
in thin markets, trade policy and competition policy are complements. Trade liberalization would
be most beneficial when competition policy is used in conjunction with trade policy to encourage
firms to pass on the cost savings to consumers.

We introduce contracting choices to see how market power in import markets changes the gains
from trade. This is related to several different strains of work in international trade. Bernard et al.
(2009), |Castellani et al.|(2010)) and Muuls and Pisu/ (2009)) document substantial heterogeneity across
importing firms for the US, Italy and Belgium respectively and also show that importers differ from
non-importers. Papers by Rauch| (1999)), |Rauch and Watson| (2004), Antras and Costinot| (2011)),
Chaney| (2014) and [Petropoulou| (2011) model the formation of matches between exporters and
importers. These papers adopt a search and matching approach to match formation. Our paper
is also closely related to the recent set of papers using matched exporter-importer data. [Blum
et al| (2010} 2012) examine characteristics of trade transactions for the exporter-importer pairs of
Chile-Colombia and Argentina-Chile while Eaton et al.| (2014]) consider exports of Colombian firms
to specific importing firms in the United States. |Carballo et al.|(2013) and Bernard et al.| (2014
use matched data to study the role of buyers in firm-level trade flows. We abstract from these
mechanisms and focus on the microstructure of import markets to understand the resulting effects
on prices, quantities and the division of the gains from trade. A growing literature also shows how
imported inputs increase the productivity of importers, see |Amiti and Konings (2007)), [Halpern
et al.| (2015)), Boler et al.| (2015) and [Fieler et al.| (2014)). We focus on the consumption side role of
importers.

The rest of the paper is organized as follows: Section 2 introduces a model where exporters
and importers transact through anonymous markets, as a benchmark. We then introduce bilateral
contracts and joint contracts, and show that trade liberalization affects the division of the gains
from trade among domestic consumers, home importers, and foreign exporters. Section 3 develops
the testable predictions of the model for prices, quantities, and matches. Section 4 takes the testable

predictions to Colombian import data and Section 5 concludes.

2 Model of Exporters and Importers

This section describes the economy which consists of consumers, exporters and importers. We work

with a standard trade model akin to Krugman| (1979), and introduce importers with market power.
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As is well-known, two-sided market power in an industry equilibrium often leads to intractable
models. This is why several papers in intermediation abstract from market power at least on one
side of the market. As our focus is on the division of the gains from trade, we model market power of
exporters and importers in an industry equilibrium. We achieve this by using the tools developed in
Dhingra and Morrow| (2012) for monopolistic competition trade models. For ease of exposition, we
start with homogeneous firms in this Section. The next Section examines the testable variety-level
predictions of the theory under firm heterogeneity and fixed entry.

In a standard setting, exporters sell to importers in anonymous markets which means they set
a unit price at which any importer can buy from them. We first model the firm problem in an
anonymous market with unit prices, and show that market power results in double marginalization
and business stealing among importers of a product. When exporters are not constrained to set unit
prices, exporters and importers choose payments and quantities that maximize their joint profits
by overcoming the externalities induced by an anonymous market. We specify the simplest setting
that departs from anonymous markets to provide a richer microstructure for the import market.

There are two countries, Home and Foreign (with z indexing exports from the foreign country
to the home country). Differentiated products are produced at home and abroad, and are further
differentiated by domestic firms (importers) who sell to consumers. The home country has L workers,
each of whom is endowed with a unit of labor and has preferences over consumption goods. We
specify the demand and technology in the next sub-sections, and then discuss firm decisions under

anonymous markets.

2.1 Preferences

Each worker has identical preferences over varieties of a differentiated good. Preferences for differen-
tiated goods take the form of nested variable elasticity of substitution (VES) utility. A differentiated
product in the upper nest is indexed by ¢, and is a composite of further differentiated variants in

the lower nest which are indexed by ¢5. The utility function is as follows:

U= /u(qi)di, = /v(qij)dj, o0 >0, u", 0" <O0.

The VES inverse demand builds on a growing literature of variable markup frameworks like Parenti
et al.| (2014); Neary and Mrazoval (2013)); Dhingra and Morrow| (2012); [Mayer et al.| (2014). The sub-
utility functions u and v are thrice continuously differentiable; strictly increasing, strictly concave
on (0,00), normalized to zero at zero quantities and satisfy Inada conditions. Concavity ensures

that consumers purchase all available varieties and the inverse demand for variety %j is

pij = U,(Qij>u/(QJ)/5 (1)
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where ¢ is the consumer’s budget multiplier. For a worker with income I, the budget multiplier is
5= [ [ ase'@tapaiai/1.

A well-defined equilibrium will require conditions on the demand elasticities across the two nests
of preferences. Following Dhingra and Morrow| (2012), the elasticity of utility is £,(q¢) = 2'(q)q/z(q)
for € {u,v} and the elasticity of marginal utility is pu, = —2"(q)q/x'(q). These elasticities are
bounded below by b > 0 and above by 1 —b < 1, and are increasing in ¢. To fix ideas, CES demand
is z(q) = ¢” which implies €,(q) = p and u,(q) = 1 — p are between 0 and 1, and correspond to the
special case with £/,(¢), pl.(¢) = 0. While CES demand provides simple pricing decisions, we depart
from CES demand because it gives knife-edge results that trade liberalization has no impact on the
microstructure, similar to the lack of pro-competitive effects in [Krugman| (1979)) and Melitz (2003)
under CES demand.

2.2 Technology

Following |Krugman| (1980), there are M, identical producers at home. Each producer supplies a
unique differentiated product with a linear technology. Each producer faces a unit cost ¢. Producers
are monopolistically competitive and pay fixed operation costs f.. Producers cannot directly access
final consumers. They must engage distributors to deliver their products to consumers.

There are M, identical distributors at home. Producers at home and abroad must sell through
these distributors to the consumers. Distributors are monopolistically competitive and transform
the producer’s product into a differentiated variety for final consumption. A distributor with unit
cost d transforms producer ¢’s product from z(c) units of production into y(c,d) = x(c)/d units of
the final differentiated variety. If p*(c) is the unit price of variety ¢ charged by the producer, then
the unit cost of a distributor is p*(c¢)d. Under this formulation, distributors perform the function of
lowering the costs of delivery to consumers.

Before proceeding to the equilibrium, we need to specify where the producers and distributors
fit into the nesting structure of demand. To capture rich substitutability patterns, we specify the
upper nest quantity as ¢; = 0q. + (1 — 0)gq for 6 € {0,1}. When 0 = 0, ¢; = g4 and distributors
are in the upper nest. For § = 1, ¢; = ¢. and producers are in the upper nest. We will show that
0 = 1 leads to interesting results because the lower nest distributors do not internalize the impact
of their sales on other distributors. This provides a role for richer contracting arrangements and
gives new results for the impact of trade liberalization on the gains from trade. As we will initially
focus on a free trade equilibrium, all firms will engage in international trade and we will use the

term exporters to denote ¢ firms and importers to denote d firms.
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2.3 Anonymous Market Equilibrium

A natural way of introducing importers into a standard trade model is through anonymous market
transactions. An exporter chooses the market price for her product and then takes her product to
an import market. The importers choose how much to buy. They further differentiate the product
and supply final varieties to consumers. Then cd indexes a final variety exported by ¢ and imported
by d. We start with this benchmark case of anonymous markets to illustrate the inefficiencies that
lead to richer relationships between exporters and importers. To formalize the setting, the timing

is as follows.
e Firms pay their fixed costs of operation (fc,fq).
e ¢ chooses her market price p*(c).
e d buys x.4 units at price p®(c).
e Quantities g.q are supplied to final consumers at price peq.

Markets are segmented and we solve for an equilibrium by first determining the final quantities sold
to consumers. Then we derive the demand for the producer’s product and determine the optimal
price chosen by the producer. We abstract from variety-specific search costs f.q until the Section

with heterogeneous firms where they lead to interesting selection effects.

2.3.1 Prices in Anonymous Markets

Importer d faces the inverse demand function p.q = v'(geq)t’ (6. + (1 —6)qq) /0. He cannot in-
fluence the aggregate market conditions ¢ and the producer’s total sales in the home country g..
At unit price pf of ¢’s product, the importer chooses final quantities g.4 and his total quantity g,
to maximize profits. His variable profit is 7g = M, (pcd (ch, qds Ge, 5) — pfd) qeqLg where the hat
denotes that the distributor takes these components of the inverse demand as given. Summing the
demand of all importers in the home country z. = Mgz.qLq = Mydqeq (pY) La, exporter ¢ chooses
pf to maximize variable profits m. = My (pf — ¢) dqeq (p*) Lg.

To ensure a well-defined firm problem, we assume that marginal revenues are decreasing and
that plq < (1 — p) (1 — py — pugy). We will also assume that e, < min g, - min (1 — g,) which
ensures that the direct impact of own quantity on price is greater than the indirect impact of other
varieties through the upper nest quantities. This condition is equivalent to the substitutability
restriction of a nested CES demand system and later we will show that it ensures prices are higher
under anonymous markets compared to bilateral and multilateral profit maximization among firms.

Under anonymous markets, the optimal price chosen by d is

(1 —6)u'(ga)
0u/(g.) + (1 = O)u'(aa)™

m—mwQ—m@@— @mmm)

7
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. Using subscripts for brevity, the exporter’s optimal price is p¥ = ¢/ (1 —7.) where v = iy, +
1-0) (g,
Hoaea] (L= oy = eyt (s () ).
Putting the two optimal price functions together, the final price of variety cd under anonymous

markets is

(1—0)u'(qa)

=cd 1— 11— —
pazedf) BT )+ O
Double Marginalization ~~——
Business Stealing

tu(Gd)ev, || - (2)

The first term in square brackets in Equation [2]is the markup charged by the exporter to the importer
which reflects the classic double marginalization problem in anonymous markets. Exporters take
into account the derived demand for their product and charge p? = ¢/(1 —~.) > c¢. Importers
further mark up the price (with the term in parenthesis) and consumers end up with having to pay
double markups. This double marginalization leads to lower bilateral profits for ¢ and d due to
reduced sales. If producers and distributors can engage outside of anonymous transactions, then
they need not set market-clearing unit prices. They can specify payments and quantities that get
rid of double marginalization and increase the bilateral profits from their relationship. We will
consider these “bilateral contracts” in the next Section and show that trade liberalization has the
usual effect of increasing sales and reducing prices when exporters and importers transact under
bilateral contracts.

The term in parenthesis shows the markup charged by the importer. Importers account for the
cannibalization of their own varieties on each other. This cannibalization translates into higher
final markups through p,(gq). But they do not account for the business stealing impact of their
sales on competing distributors of an exporter’s product, which can be seen from the denominator
in parenthesis. There is no f,(q.) in the optimal markup and competition among distributors in
the final goods market implies that the total profit from an exporter’s product is not maximized.
We will therefore consider “joint contracts” that maximize the total profits of an exporter and her
importers. While an importer can internalize cannibalization of her own varieties by virtue of being
second in the chain of sales, exporters and importers are unable to overcome the business stealing
externality through anonymous markets.

Anonymous markets therefore provide two reasons for switching to richer contracts. The first
reason is that unit pricing in anonymous markets leads to double marginalization which lowers the
bilateral profit of an exporter and an importer. Bilaterally profit maximizing contracts that specify
payments and quantities can overcome the double marginalization problem and reduce consumer
prices. Importers internalize the cannibalization of their own sales. When importers are in the
upper nest (6 = 0), there is no other reason to enter into richer contracts with the exporters.

Bilateral contracts solve the double marginalization problem and the cannibalization effect is already
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accounted for. The second reason for firms to move away from anonymous markets is that importers
do not account for their business stealing effects. When exporters are in the upper nest (0 = 1),
there is an incentive for an exporter and her importers to enter into joint contracts to get rid of
business stealing. Consumer prices are higher compared to bilateral contracts because competition
among importers is reduced to maximize multilateral profits of the exporter and her importers.
Bilateral contracts reinforce the usual gains from trade because they reduce consumer prices
further. Joint contracts have the opposite effects. Competition in the import market is reduced
to increase the prices faced by consumers. We examine how these richer arrangements between
exporters and importers determine the division of the gains from trade liberalization between ex-
porters, importers and consumers. To avoid a taxonomical analysis, we focus on the case where
exporters are in the upper nest and importers are in the lower nest, so that joint contracts are
desirable. We explain the contracting arrangements that mitigate the externalities of anonymous

markets and proceed to the industry equilibrium under this richer microstructure.

2.4 Microstructure of Import Markets

Exporters and importers often have long-standing and complex relationships. It is therefore likely
that they engage in contracts that overcome the inefficiencies from anonymous transactions. Fol-
lowing the seminal work of [Hart and Tirole| (1990), we consider two distinct contracts that overcome
these inefficiencies. The first type of contract overcomes double marginalization by specifying quan-
tities and payments that maximize bilateral profits of the exporter-importer pair. The second type
of contract overcomes double marginalization and business stealing by committing to all quantities
and payments that maximize the joint profit of an exporter and her importers.

The main advantage of the Hart-Tirole approach is that we do not need to specify the meth-
ods through which firms maximize bilateral profits or joint profits, and instead can focus on the
observable outcomes of quantities and payments that result from implementing profit-maximizing
contracts. For instance, an exporter can maximize bilateral profits by setting a two-part tariff that
charges the importer a price equal to her marginal cost (p®(c) = ¢), and a fixed fee that recoups
part or all of the bilateral profits without changing sales incentives. The exporter could also have
maximized bilateral profits through resale price maintenance. The importer is then obliged to sell
at a price chosen by the exporter. As we will show later in this Section, when the exporter chooses
the final price, the resulting quantity allocation is the same as a two-part tariff and bilateral profits
of the exporter-importer pair are maximized.

The industrial organization literature provides different methods through which firms avoid
double marginalization and business stealing, such as fixed fees, quantity discounts and resale price

maintenance )| These are rarely observable, and these methods can often take the form of informal

2This is an area of ongoing research in industrial organization and Miklos-Thal et al.| (2010) provide an overview
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practices or implicit arrangements that are sustained through repeated interaction. Following |[Hart
and Tirole (1990), we therefore abstract from the methods used to implement bilateral or joint
profit maximization, and focus instead on the implications for observable outcomes, such as quantity
allocations and payments, that are the same across different methods.

We start with bilateral profit maximization and then discuss joint profit maximization. The
market does not maximize bilateral profits of an exporter-importer pair due to double marginal-
ization. This problem is overcome when an exporter engages in a bilateral private contract with
an importer. The bilateral contract specifies a final quantity and a payment to be made to the
exporter (qe.q and T.y). As the exporter no longer relies on unit prices that are marked up, the
final quantity is chosen to maximize the bilateral profit of the exporter-importer pair. Following
Horn and Wolinsky| (1988), the exporter and the importer split the bilateral profits through Nash
bargaining, and this determines the payments from the importer to the exporter. The bilateral
contract overcomes double marginalization and results in higher quantities and lower prices for the
final consumers.

But bilateral contracts do not mitigate the business stealing externality imposed by importers
on each other. The competition between different importers implies that prices are lower than
the monopolistic price that the exporter would have chosen. The key insight of [Hart and Tirole
(1990) is that a seller cannot commit to selling lower quantities of her product because she would
prefer to bypass her existing buyers and sell more to earn higher profits. Even though the exporter
could offer contracts that account for the business stealing externality, this opportunism of the
exporter prevents importers from entering into such arrangements because they know the exporter
would find it more profitable to deviate from these contracts. The exporter’s opportunism prevents
maximization of multilateral joint profits.

To overcome business stealing, the exporter must commit to restricting the total sales of her
product to induce higher consumer prices by forming a joint contract with her importersE] Just
like bilateral contracts, joint contracts specify bilateral quantities and payments, but now the total
quantity of the exporter ¢. is also specified in the contract and is not simply an outcome of the
different bilateral contracts. Joint contracts can be implemented through various methods such as
vertical integration that would eliminate the exporter’s opportunism by aligning the interests of all
parties. The integrated parties would internalize business stealing to maximize joint profits, and
consumers would end up with lower quantities and higher prices than under bilateral contracts.
The exporter could also implement joint profit maximization through other methods that do not

involve ownership. For instance, importers would internalize business stealing if the exporter as-

of the findings.

3Joint contracts often refer to cross-ownership between the parties. We use the term joint contract to refer to a
contracting choice between the exporter and importer which might, but does not necessarily, include cross-ownership.
Martin et al.| (2001) and Mollers et al.| (2014)) use experimental data to show vertical restraints of various forms (that
do not entail vertical integration of firms) are sufficient to maximize joint profits.

10
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signs them exclusive territories. The outcomes of the joint contract can also be replicated through
“implicit exclusive dealing” when exporters have reputational concerns due to repeated interaction
with their importers (Rey and Tirole/[2007). We abstract from the methods through which joint
profit maximization is implemented, and focus instead on observable outcomes such as prices and
quantities.

To formally model the different microstructures resulting from these contracts, we specify the

timing as follows:
e Exporters and importers pay their sunk costs of operation (f, fq)
e Exporters and importers meet each other.

e Exporters and importers decide whether to engage in bilateral or joint contracts and pay their

contracting costs.
e Importers order quantities x.q from the exporters and pay T.q.

e Quantities g.q are supplied to final consumers at price peq.

Exporters and importers need to pay fixed costs for contracting. Both will decide whether it is
worthwhile to engage in richer contracts, but only one of their conditions will be binding. We
assume that the exporter’s contracting condition is binding, because this will give new results for
the gains from trade. In the opposite case, when importer’s contracting costs are binding, the
change in the gains from trade goes in the same direction as the standard gains from trade. For
simplicity, we set the contracting costs incurred by importers to zero because this does not change

the qualitative results from the model[]

2.5 Bilateral Private Contracts

To overcome double marginalization, an exporter can make fixed investments in bilateral contracts
that depart from unit pricing. After paying the fixed costs, an exporter engages in private contracts
with each importer bilaterally. Importers hold passive beliefs which means that they expect the
contracts offered to the other importers to be fixed at their equilibrium values. We first discuss the

surplus division, and then proceed to determining optimal prices and entry into bilateral contracts.

2.5.1 Importer Payments

Under bilateral contracts, the importer chooses quantities g.y to maximize his profit

ﬂ-cB;l = (p(ch7 qd, ij 8) - Cd) Ged — Tcd

*No new information is revealed after the contracting costs are paid. If the contracting costs of each party are
sunk, then the opportunism problem remains and the qualitative results in the subsequent Sections are unaltered,
but it would be more reasonable to think that the division of surplus is over the revenues, rather than profits.
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where T.4 is the payment to exporter ¢ for supplying z.q = dq.q units of her product sent to d.
The importer holds passive beliefs so he takes the contracts offered to his competitors as given
((Tcd/, ear) for any d' # d). For flexibility, we follow [Horn and Wolinsky| (1988)) and assume that the
payments are set through bilateral Nash bargaining, with 5 denoting the bargaining weight of the
exporter and with zero disagreement payoffs. As d takes the contracts offered to other importers as
given, the optimal payment from Nash bargaining is T,q = [ﬁp(ch, qds Ge, 5) +(1- ,B)Cd} geq Which
ensures the division of gross surplus is proportional to the bargaining weights.[ﬂ

Substituting for the optimal payments, d chooses to sell quantities that maximize

Cmax(d) .
max (1 - /8) / |:p(qu7 qd, Qm 6) - Cd:| QCddGC‘

4cd+qd min (d)

The profit function shows that an importer ignores how his quantity affects the profit of other
importers of exporter ¢’s product (through ¢.) but internalizes the cannibalization effect of his own
quantities on each other (through g4). The optimal final price of variety cd under bilateral contracts

18

pcB;l - Cd/ 1- Hoeqg — NU(Qd)EUcd = Cd/ (1 — Hveg — (1 - e)ﬂd) .

Ou' (qc) +(1 = 0)u/(qa)
Business Stealing

(3)

This gets rid of the double marginalization problem because exporters do not charge unit prices

that exceed their unit costs. In fact, optimal final quantities correspond to a two-part tariff where

the exporters do not mark up their costs (p¥ = ¢). We summarize this result in Proposition

Proposition 1. Bilateral private contracts ensure lower prices than anonymous market transactions

because they eliminate double marginalization.

Bilateral contracts overcome double marginalization, but not business stealing as shown in Equa-
tion The next sub-section discusses joint contracts that maximize multilateral profits from an

exporter’s product.

2.6 Joint Contracts

By partnering with her importers, an exporter can ensure that profits from her product are max-
imized by internalizing the business stealing effect imposed by importers on each other. Joint

contracts provide higher prices, but involve fixed investments in building a relationship. This is

SUsing experimental data, Martin et al| (2001) show that the ability to reject an upstream firm’s offer enables
the downstream firm to get a positive share of the surplus from the relationship. In an alternative version of the
model, we show that our results hold when the exporters and importers can replicate the other party’s role in the
relationship to some degree. This follows from the drop in delivered costs of exports after a trade liberalization which
raise the ex-post bargaining share for exporters.
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because exporters need to demonstrate that they are committed to restricting quantities to their
importers. We start with a discussion of the surplus division within the joint contract and then

determine the optimal prices and the contracting decision.

2.6.1 Importer Payments

When the exporter negotiates jointly with her importers, the importer’s profit function is the same

as earlier but now the exporter’s total quantity is no longer taken as given. The importer observes the

exporter’s quantity, and chooses g.q4 to maximize W;l] = fc"fa’zgg) [(p(ch, qd, qec, 5) — cd) Qed — Tcd} dG..

Cm

The split of profits and hence the payments T, are again determined by Nash bargaining where

the exporter’s bargaining weight is § and the disagreement payoffs are again zero. The optimal

N

payment is once more T,y = {6pcd(ch, 4d,qc,0) + (1 — ﬁ)cd} Ged-

Substituting for the optimal payments and summing over all importers, the exporter chooses
quantities to maximize max,_, 4. fjjﬁs)
porters to internalize the business stealing effect which implies the optimal price is

{p(ch, qd, e, 5) — cd] qeqdGq. Joint contracts enable im-

Poy = e/ (1= poy = (L= Ota = Ofic) e = oz f;(f‘f LT

Prices are set at the profit-maximizing “monopoly” levels. The exporter ensures prices are higher
than under bilateral contracts because importer competition is reduced. But under the earlier
condition on elasticities pi,&, < min g, -min (1 — p,), the joint contract price is lower than the price
from anonymous markets because double marginalization is avoided. The optimal quantity sold to
consumers corresponds to the monopoly quantity in the final goods market and is therefore lower
than the quantity supplied under bilateral contracts where importers compete with each other. We

summarize this result in Proposition [2|

Proposition 2. Joint contracts eliminate double marginalization and business stealing in the final

goods market, leading to pM > p’ > pB.

We are interested in the impact of trade liberalization on firm’s ability to engage in richer
contracts and will examine the qualitatively new results of the importing microstructure on the
division of the gains from trade. The business stealing externality arises when importers’ varieties
of an exporter’s products are more substitutable than the exporters’ products. Then as firms
move from bilateral contracts to joint contracts, they increase the prices charged to consumers.
The opposite happens - prices fall - when firms switch from anonymous transaction to bilateral
contracts. We therefore focus on the case of exporters in the upper nest and the choice between
bilateral contracts and joint contracts because the other cases reinforce the standard gains from
trade by reducing prices further. In the remainder of this Section, we derive the market equilibrium

and then discuss the implications of opening to free trade in the next Section.
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2.7 Equilibrium

We start with specifying the equilibrium of a closed economy. As we are interested in the division
of the gains from trade, the mass of firms is fixed so that they earn positive profits. Assuming a
symmetric equilibrium, we can write p.q = p and q.q = ¢ for brevity. Let m = p,(q) + 1710 (qc)e0(q)
denote the markup charged in the final goods market, where 1; is 1 under joint contracts and 0 oth-
erwise. From optimal pricing, p = ed/ (1 — m) where the inverse demand is p = v'(q)u’ (Mgv(q)) /6
and the budget constraint is M.Mgpg = 1 (which gives the consumer’s budget multiplier ¢).

Then the optimal contracting decision is to invest in joint contracts if Myg (ng — 7T§d> =
Myp [%q" — 1‘1—;”(13 cdL > ch , where the superscript J denotes the quantity implied under
joint contracts and B denotes the quantity implied under bilateral contracts from the optimal pric-
ing condition. The importer always finds the joint contracting decision viable when this condition
holds as long as his relative contracting costs are low (f7/M.(1 — 8) < f//MyB). The four con-
ditions - optimal pricing, the inverse demand, the budget constraint and the optimal contracting

decision - summarize the market equilibrium under fixed entry.

2.8 Opening to International Trade

When the economy opens up to free trade, all producers and distributors engage in international
trade. We show that looking at the microstructure of import markets reveals new sources of gains
from trade, beyond the usual gains from variety and pro-competitive effects. Opening to trade
makes joint contracts more profitable, and exporters and importers become more likely to enter
into joint contracts. Consumers still experience the usual gains from access to foreign varieties, but
they do not get the full benefit of openness on prices because firms reduce competition in the import
market through joint contracts. Firms gain at the expense of consumers, and later we show that
these forces are present even under free entry of firms.

Opening to free trade increases the mass of consumers available to producers from L to sL where
s is the scaling factor for the increase in consumers from trade. The equilibrium conditions for op-
timal pricing and inverse demand are unchanged. The budget constraint now accounts for the fact
that consumers have access to sM. > M, producers and their budget constraint is sM.Mgpq = 1.
The optimal contracting decision of firms is to invest in joint contracts if sMyg3 (ng -7 51) > f, cjﬁ
As long as profits are supermodular in markups and market size, international trade makes joint
contracts more likely. We specify the supermodularity condition in Assumption below and pro-

vide the conditions on primitives in the Appendix.

Assumption 1. Profits 7. (m, s) are supermodular in markups m and market size s.

SThe contracting cost can also be flexibly specified as f7(s) such that dIn fJ(s)/dIns < 0 so that there are some
economies of scale in contracting.
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CES demand ensures profits are modular and we get the knife-edge case where profits rise at the
same rate for all profit levels. This implies that profits rise at the same rate under joint contracts
and bilateral contracts, so that opening to trade has no impact on the likelihood of entering into
joint contracts (that provide higher profits). To overcome this knife-edge result, we assume that the
rate of change of markups is such that profits are supermodular in markups and market size. Then
profits rise more after free trade trade for higher profit levels, as is standard in most trade models
with variable markups.

The reasoning behind Assumption is as follows. As market size expands, the direct impact
is to increase profits which are greater under joint contracts. The indirect impact is that profits
earned from an individual consumer decline due to competition. This profit drop is smaller when
markups are higher and firms have a greater ability to absorb the negative profit effect of import
competition. But the rate of change in markups differs across contracts. The drop in profits is
bigger when the rate of change in markups is greater. The rate of change in markups under joint
contracts includes the rate of change in own markups p/(¢) and the rate of change in markups from
internalizing business stealing (). The supermodularity condition therefore ensures that the
rate of change in markups from business stealing is small enough to not completely mitigate the
direct impact of market expansion and the indirect impact of higher markups. Having specified the
supermodularity condition, we discuss the impact of trade on the division of the gains from trade

under fixed entry, and then show that these results are robust to free entry where profits are wiped

away.

2.8.1 The Division of the Gains from Trade

Opening to trade gives foreign exporters access to home consumers, so the size of the market
expands. Consumers get access to imported varieties and the change in welfareis AlnU = Aln M.+
Alnu(Mgv(q)) where A denotes changes. Under fixed entry, the change in variety is sM.Mg— M .M
as there is no feedback effect into entry of firms. Quantities per variety ¢ change due to the usual
forces of import competition and the new source of changes in contracting choice. We decompose
the change in consumer welfare into the standard gains from variety and pro-competitive effects,
and the new gains from changes in the microstructure of import markets.

Let Asz(s) = z(s) — x(1) denote the change in outcome = when the market size rises from L to
sL, under a fixed microstructure. Let Ayz" (s) = 27(s) — 2B(s) for V € {B.J} denote the change

in outcome x when firms move from bilateral contracts to joint contracts for a fixed level of market
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size s. Then the change in consumer welfare can be decomposed as:

AU = Asln sMu (Mgv(®(s)))

Gain from Variety & Pro-Competitive Effects>0
+ Ay lnu (Mdv(qv(s))) (5)

Gain from Change in Microstructure<o

The first line of Equation [p|shows the standard gains from trade for consumers for a given contracting
form. Entry of foreign varieties provides higher welfare through Gains from Imported Variety and
Gains from Pro-Competitive Effects. Prices fall due to foreign competition because dlnp/dlns =
—141/ (1 + plq/ (1 — p)) < 0 and consumers get access to foreign varieties so that welfare increases
by dIn sMcu (Mqu(g®(s))) /dIns =1 — eyey/ (1 + pha/ (1 — py)) > 0.

The second line shows a new source of change in consumer welfare arising from the microstructure
of the import market. Increase in the market size available to producers makes joint contracts more
likely. This change in the microstructure of the import market increases the price of a variety.
Combining the budget constraint, the demand function and the pricing condition, optimal quantity
is determined by (1 — py (q) — 1ypy (Mgv(q)) ey (q)) /g = sM.Mgcd. The LHS is decreasing in
quantity, and is smaller under joint contracts because firms account for the business stealing effect
through pye,. Firms reduce their quantities under joint contracts and prices rise (because p =
V(g)u (Mgv(q)) /6 = 1/sM.Myq). The consolidation of the import market therefore lowers the
gains from trade that are passed on to consumers.

Total profits for firms in a country are Il = sMchTer —Mgfg—M.f.— 1JMCfCJ, and the change
in profits after opening to trade can be decomposed into the standard pro-competitive effects from
foreign varieties and the new gains from the change in the microstructure of the import market.
Firms gain access to more consumers but also face competition from imports which leads to lower
profits, as shown in the first line below. The second line is the rise in profits when firms move from
bilateral contracts to joint contracts. Firms gain at the expense of consumers, as the import market

is consolidated.

ATl = Ay (sMMyrB(s) — Myfy — M.f.)

Gains from Market Access and Pro-Competitive Effects<o
+ AV (SMCMdW(‘;l(S) — 1JMCfCJ)

Gains from Change in Microstructure>0

The first line follows from the drop in markups after opening to trade. Substituting for the inverse
demand and the budget constraint, the optimal quantity sold to each worker is (1 — uy,) /q =
sM.Mgcd, and foreign competition lowers the quantity by dlng/dIns = =1/ (1 + plq/ (1 — pw))-
Markups therefore fall by d1n p,, /d1n s = (ul,q/ ) (dIng/d1n s) and the profit from home consumers
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decreases by dlnsw/dIns = — (ul,q/py) (1 — ) / (1 — iy + p,q) < 0. The second line is the gain
in profits from investing in joint contracts, which is positive for all switches because firms internalize
business stealing.

We summarize the results for the division of the gains form trade in Proposition [3] and relegate

details of the proof to the Appendix.

Proposition 3. Under Assumption [2.8, opening to trade makes joint contracts more likely. This
change in the microstructure of import markets increases firms profits at the expense of consumer

welfare.

2.8.2 The Division of the Gains from Trade under Free Entry

We will also show that the qualitative results for consumer welfare persist under free entry of firms
when profits are wiped away. For simplicity, we specify a CES upper nest u(g.) = ¢# and examine
the free entry equilibrium. When firms can enter freely, there will be two additional conditions for
equilibrium in the economy. Distributors can enter freely and this will drive down their profits net of
entry costs to zero, sM, (1 — ) w¥; = f, for the optimal contract V € {B, J}. Likewise, producers
enter till their profit margin net of entry costs is driven down to zero, stBWXi = fo+ 1517,
Opening to trade increases the size of the market available to producers. As earlier, the change
in consumer welfare can be decomposed into the standard gains from trade and the gains arising

from the change in the microstructure of markets:

AU = AslnsMeu (Mgv(g®(s)))

Gain from Variety & Pro-Competitive Effects>0
+ Ay Inu (Mgv(q (s))) (6)

Gain from Change in Microstructure<o

The first line of Equation [6|shows the standard gains from trade for consumers for a given contracting
form. Entry of foreign varieties provides higher welfare through Gains from Imported Variety and
Gains from Pro-Competitive Effects. Although the mass of importers per market falls, consumers
get access to new foreign varieties and firms charge lower markups. And the net effect is an increase
in consumer welfare from the standard gains from trade. The second line, as earlier, is the impact
of trade through the microstructure of the import market. Consumers lose out as firms switch from
bilateral to joint contracts. Although more importers enter, there is a drop in the mass of producers
because they need higher scale to justify the bigger fixed investments. The rise in markups from
the switch to joint contracts and the fall in producer entry overwhelm the entry of importers, and
consumer welfare falls because of the change in the microstructure. Market expansion makes joint
contracts more likely, under the supermodularity condition of Assumption Firm profits are

unchanged because of free entry. Therefore, the aggregate impact of opening to trade on welfare is
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positive through the standard channels of variety and pro-competitive effects, but negative through
the new channel of market microstructure. Details are in the Appendix.

Having discussed the division of the gains from trade through changes in the microstructure
of markets, we proceed to testing the observable implications of the model. As we will work with
firm-level data during an episode of tariff cuts, the next Section will introduce firm heterogeneity

and trade costs.

3 Firm-Level Predictions

Section 2 highlights how the microstructure of importing affects the division of the gains from trade.
Ideally we would test the model by examining how the microstructure changes between exporters and
importers in a period of falling trade costs. Data on contracting choices are not available in standard
datasets. Further, informal arrangements can replicate bilateral contracts and joint contracts, as
discussed earlier. We focus on the unique predictions of the model for observable outcomes - prices,
quantities and importer-exporter matches. In this section, we start by incorporating differences
in importer cost cutoffs across exporters. We then provide “difference-in-difference” predictions for

changes in prices, quantities and the number of importers per exporter under different contracts.

3.1 Microstructure of Import Markets

Continuing with the framework of Section 2, we examine a model with heterogeneous exporters
and importers. For simplicity, we assume that there is an outside good g that is freely traded and
produced one for one with labor. As is well-known, the outside good mitigates income effects and
we focus on the price effects arising from changes in the microstructure of the import market for
differentiated varieties. The welfare function is W = gg+ Q" for 0 < 1 < 1, where the differentiated
varieties are Q = U = [u(q;)dj and q; = [v(gij)di. For exporters in the upper nest and importers
in the lower nest, the inverse demand is peq = v/(qeq) Q" '/ (ge) which is similar to Section 2. We
will look at reductions in tariffs and specify 7 > 1 as the ad valorem trade cost incurred on payments
made to exporters. Specifically, importer d pays 71,4 to exporter ¢, who receives just T,4.

Firms differ in the unit costs ¢ and d which are drawn from cumulative densities G.(c) and G4(d).
As earlier, contracts specify quantities and payments and the surplus from a variety is split through
bilateral Nash bargaining. Firms chose quantities that maximize bilateral profits under bilateral
contracts and that maximize multilateral profits under joint contracts. Then the optimal final price

. . _ _ dum .
for variety cd is peq = Cd/ (/J’U(QCd) + 1JMU(QC)5UC) where &,, = fo 51}(ch>%de~
0 =
As firms differ in costs, we introduce matching costs because this will generate differences in the
range of exporters and importers that transact with each other. Exporters and importers face a

matching cost f.q > OE] So matches will need to be productive enough to justify transactions, and

"Bernard et al.| (2014) introduce importer-specific fixed costs in a trade model with heterogeneity of both exporters
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this leads to an endogenous cost cutoff for import partners of each exporter, which we can take to the
data. Exporter ¢ supplies to all importers with d < d),(c) for V € {B, J}. The bilateral profit from
a match is m.q (ch, Qe Q) — feq so exporter c sells to all importers with variable profits greater than
the fixed cost of matching. Importers in joint contracts also account for the business stealing effect
of their actions, and this is reflected in the optimal importer range decision as 7.4, (chm, qec, Q) +
(07ed,, /0qc) (0gc/0dm) = feq. Substituting for the change with respect to upper nest quantities, the
optimal importer cost cutoff is given by (ped,, — ¢dm) ded,, — LPed,, dedy u(qe)Ev. /€0 (Qed,y,) = fed/L-
As firms move from bilateral contracts to joint contracts, they extract a higher markup by selling
fewer units. Consumer prices rise, total quantities of an exporter fall and the importer cost cutoff
of exporters falls. Exporters switching from bilateral to joint contracts therefore consolidate their
import market to extract more of the consumer surplus. As is well-known, lower trade costs reduce
prices directly. The new finding is that the price response to trade liberalization differs across
the contractual choice of exporters and importers. Exporters and importers moving from bilateral
contracts to joint contracts increase the final markup charged to consumers by overcoming business
stealing among importers. The import price paid by the importer to the exporter also rises. Let
po; denote the unit “price” paid to exporter ¢ by importer d. In anonymous markets, there is a
straightforward market-clearing price per unit paid by the importer. Under bilateral contracts, the
unit price is the variable component of the payments to exporters, which rises as firms extract more
of the consumer surplusﬁ Having incorporated the extensive margin of importers, we can determine
the change in the range of importers chosen across different contracts. Exporters that switch to
joint contracts lower their importer range because this reduces business stealing and increases final
prices. For the same reason, these exporters also scale back on their quantities. Therefore, moving
to joint contracts results in a consolidation of the import market for the product. The import price
is increased, quantities are reduced and fewer importers carry the variety under joint contracts.
Joint contracts become more likely after trade liberalization when the profit function (7. (m, —7))
is supermodular in markups and openness. This requires a condition similar to the one in Section
2 with modifications to reflect the cost distribution. We summarize this assumption and the com-
parison between bilateral contracts and joint contracts in Proposition 4] below and provide details

in the Appendix.

Proposition 4. When ezporter profits are supermodular in markups and openness, exporters switch-
ing from bilateral contracts to joint contracts increase their prices, reduce their sales, and sell to

fewer importers.

To understand the impact of trade liberalization through the microstructure, we examine these

and importers. They focus on the implications of variation in importer heterogeneity across destination markets and
do not model contracting choice.

8Tn an earlier working paper with CES demand, we show that these predictions persist when disagreement payoffs
are non-zero because the ex-post share of exporters under joint contracts rises after trade liberalization.

19



Importers, Exporters and the Division of the Gains from Trade

unique observable outcomes of higher import prices, lower imports and fewer import partners in
response to a reduction in tariffs. Import prices and quantities are routinely observed in customs
data, so we can use the above predictions to examine the main mechanism of the theory. The main
prediction is that import prices rise after trade liberalization for varieties whose exporters reduce
their importer cost cutoffs and import quantities. The prediction that trade liberalization induces
exporters to simultaneously increase prices, reduce quantities and reduce importers does not arise
in standard trade models. While the possibility of quality upgrading can lead to increased prices
after trade liberalization, there is no clear theoretical prediction in the quality literature on how
quantity varies with changes in quality (e.g. [Eckel et al.|2015)). Incorporating quality and quantity
in different ways, |Baller| (2013]) shows that standard trade models would predict a rise in quantities
when there are economies of scale in quality upgrading. Going by this and ruling out other ways in
which quality could be confounding our results, we will provide evidence for Proposition

To directly test for the mechanism in the theory, the reduction in the number of import partners
in Proposition [4] will be important for the empirical application. Recent models incorporating
importer margins of trade also predict that trade liberalization induces exporters to increase their
importer range as a result of higher export profitability. The range of import partners would rise
rather than fall after trade liberalization in these models. Indeed, this is important because a fall
in the number of importers is a direct measure of our theoretical mechanism that competition falls
among importers of the product. We therefore test for the triple prediction of higher prices, lower
quantities and fewer importers to isolate the quality upgrading effect from the contracting effect
of trade liberalization. The subsequent section operationalizes the triple prediction by examining

prices, quantities and importer matches following a major trade liberalization episode in Colombia.

4 Empirics

The microstructure effect of trade liberalization increases the probability that an exporter switches
from using bilateral contracts to joint contracts. This implies an increase in the prevalence of the
triple prediction of increased price, reduced quantities and fewer importers for exporters experiencing
trade liberalization. We examine the empirical relevance of the triple prediction using data on
Colombian imports after the implementation of the US-Colombia Free Trade Agreement (FTA).
This Section contains a discussion of the data, the baseline empirical specification, and a series of

robustness checks.

4.1 Data

We examine the triple prediction of higher prices, lower quantities and fewer matches for imports
into Colombia before and after the implementation of the US-Colombia FTA. Transaction-level

import data for Colombia identifies the exporter and the importer for each import transaction as
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Figure 1: Colombian Tariffs on US Products in 2011 (Pre-FTA) and 2012 (Post-FTA)
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Note: Size of the marker indicates the number of HS8 products.

well as the total value, quantity, date and product. Aggregating the transaction-level import data
to the exporter-product pair enables us to obtain the average import price of the product, the total
quantity of the product shipped by the exporter to Colombia, X sxs, and the number of Colombian
importers per exporter-country-product d2:5%.

While matched exporter-importer data is available for other countries, the Colombian import
data is unusual because it covers a major trade liberalization with the largest trading partner. The
US-Colombia FTA was implemented on May 15, 2012. The agreement immediately eliminated
duties on 80 percent of US exports of consumer and industrial products to Colombia. Figure
shows the Colombian tariff rates charged to the US before and after the US-Colombia FTA. Most
US exports obtain duty-free status after the FTA. Table[I] provides summary statistics for Colombian
tariffs faced by US exporters and a comparable set of exporters from developed countries before
and after the FTA. The pre-FTA tariff for 2011 fell from an average of 11 percentage points to an
average of 4 percentage points in our sample. The tariff elimination was largely on the Colombian
side because 90 percent of US imports from Colombia enjoyed duty free access before the FTA.
The US is Colombia’s leading trade partner and the FTA was a substantial step towards trade
liberalization in Colombia. Between June 2012 and April 2013, US exports to Colombia increased
by 14.2 percent over the same period a year earlier while total Colombian imports were up only 4.6
percent.

The theoretical predictions of the model focus on the simultaneous rise in prices and drop in
quantities and import partners. An exporter, ¢, increases the import price of its product (),
reduces its total quantity (g.) and reduces the number of its importers (d*®*). We define the

triple prediction as ATriple,y,, = 1 if exporter ¢ from source country s selling product h at time ¢
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increases its average price across all its importers (A InImport Price,,,; > 0) and reduces the total
quantity sold to all its importers (AX sp: < 0) and reduces the number of importers of its product
(Ad23 < 0). If any one of these events does not happen, then ATriple.,; = 0.

To test the theoretical results, we need measures of ATriple_,;; and the treatment variables. We
use Colombian import transactions data recorded by its customs authority, which lists the name of
the importer and the exporter for each import transactionﬂ We clean the names by harmonizing
commonly occurring prefixes and suffixes and then aggregating imports to the exporter-country-
product level in each time period (csht). A time period consists of the months from June to
November for each year (2009—2012)@ For each time period, import values and quantities are
recorded at the 8-digit level under the Colombian implementation of Harmonized System (HS)
classification. We compute the average import price (unit value in USD), the total quantity, and
the total number of importers for each exporter-country-product-year, csht. We then compute
ATriple,g,; = 1 for exporter-country-products that have a higher average price, lower total quantity
and fewer importers compared to the previous period.

As customs data are known to be noisy, we typically separate the set of exporter-country-
products with initial sales of less than US$10,000 and only include the set of country-product pairs
with more than one exporter in 2009. The theory applies to incumbent exporters, so we focus on
exporters who sell from 2009 to 2012. |Pierce and Schott| (2012)) show that HS codes change over
time and this can lead to estimation bias. To account for this, we work with the set of products
with HS codes that are unchanged between 2009-2012. This covers 84 percent of all products in our
sample, alleviating concerns regarding generality of the results.

To construct the treatment variables, tariff data for the US-Colombia FTA is obtained from the
Office of the US Trade Representative. Tariffs were reduced from their initial levels by one of four
FTA multipliers: 0% of the initial tariff, 80% of the initial tariff, 87% of the initial tariff or 90% of
the initial tariff. Table [2] summarizes the distribution of HS-codes by the FTA tariff multiplier. We
classify Treaty = 1 for product codes with a Tariff multiplier equal to zero. For all other product

codes, Treat;, = 0.

4.2 Baseline Empirical Specification

We examine whether the US-Colombia FTA induced US exporters to increase prices, reduce quanti-
ties and reduce the number of importers in Colombia. To control for underlying trends, we examine
whether exporters from the US selling products that started to receive duty-free access into Colom-

bia were more likely to increase their prices, reduce their quantities and reduce their number of

9The raw data come from www.importgenius.com.

19 The interval starts in June since the FTA came into force in the middle of May 2012. The period ends in
November since data for December 2011 are missing. We also do not have data for July 2009 and quantities have
been appropriately scaled to account for this. Results are robust to using 2010 as the initial period (available upon
request).
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importers relative to the previous period. We define Post; = 1 for the period after the FTA and
0 for the period before the FTA. In addition, we compare the probabilities for US exporters to a
control group of exporters that did not experience the FTA tariff reduction. We focus on exporters
from developed countries to construct a suitable control group. Accordingly, USA; = 1 for exporters
from the United States and 0 for exporters from any other developed country.

Table [3| summarizes the triple dummy and exporter characteristics for exporters in the control
and the treatment groups separately for 2012. As expected, the triple prediction is more prevalent
for the treatment group, but this could be due to differences in product composition or due to other
events specific to the post-FTA time period. In order to minimize these concerns, we proceed to a
difference-in-difference estimation which accounts for product-specific and country-specific effects.

We examine the prevalence of simultaneous increases in prices, reductions in quantities and
reductions in the number of importers of an exporter. The estimating equation for the triple
prediction for exporter ¢ from source country s selling product h at time t is a linear probability

model,
ATriple, ., =0 - Posty - Treaty, - USAg + v Xesnt + st + Qpt + Ecshe (7)

where .45+ is a disturbance term while o and «p are source country-year and product-year fixed
effects that account for changes such as exchange rate fluctuations and aggregate demand shocks.
Xesne includes all interactions between Post, Treaty, and USAg, and other controls such as pre-
trends and their interactions (where Pre; = 1 for observations in 2011 and 0 otherwise). The
coeflicient of interest is S which we expect to be positive if the FTA led exporters to consolidate
their import market resulting in higher import prices, lower import quantities and fewer importers.

From the theoretical results in Section 3, we expect the triple prediction to vary across exporters
of different levels of productivity. High productivity exporters are expected to have already paid
the costs of consolidating their import market, so bilateral trade liberalization would lead to consol-
idation in the import markets of less productive exporters from the US. To account for differences
in responses across exporters, we allow the coefficient on Post, - Treaty, - USA; to vary with exporter
size. For each exporter-country-product observation, exporter size is measured by the z-score of the
initial value of sales of the exporter in 2009, relative to all exporters of the product from developed
countries in 2009. Let e.sp 2009 denote the initial value of sales of exporter ¢ from country s of prod-
uct h in 2009. The z-score of initial size is Size.sp, = (€csh,2009 — Hh,2009) /Th2009 Which measures
the initial sales of an exporter relative to exporters of that product from all developed countriesE-]

Accounting for possible differential responses across firms, the estimating equation is

ATriple,g,; =0 - Posty - Treaty, - USAg + [ - Posty - Treaty, - USA; - Sizecsp, + Y Xesht + st + Qpt + Ecshe
(8)

llluhyzoog is the mean of ecsn,2009 across all exporters of product h from developed countries and oy, 2009 is the
corresponding standard deviation.
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Table 1: Colombia Tariffs Before and After the FTA for Exporters in 2009
Variable Obs. Mean S.D. Min Max
Tariffs Charged to US Exporters
Pre-FTA Tariff in 2011 1,750 11.05 5.54 0 35
Post-FTA Tariff in 2012 1,750  4.27 6.37 0 315

Tariffs Charged to Non-US Developed Country Exporters
Pre-FTA Tariff in 2011 1,747  6.57 3.52 0 30
Post-FTA Tariff in 2012 1,747  6.82 3.56 0 30

Note: Mean refers to an average across exporters in the sample, weighted by the initial
value of Colombian imports from developed countries for each HS code in 2009.

Table 2: US-Colombia FTA Tariff Multipliers for Colombian Non-agricultural Tariffs
Tariff Multiplier # of Products % of Products

0 4,560 76.18
0.80 317 5.30
0.86 22 0.87
0.90 1,057 17.66

Note: Tariff Multiplier = Post-FTA Tariff/ Pre-FTA Tariff. Post-FTA Tariff is the tariff
on a product from the US in the year after the implementation of the FTA

Table 3: Summary Statistics for Exporter-Products in 2012
Control Group: Exporter-Products with Treat, - USA; =0

Variable Obs (csht) Mean  S.D. Min  Max
ATriple,,, =1 17,547  0.044 0.205 0 1
Initial trade valuecsn 2009 ($mn) 17,547  0.054 1.298 <0.001 126
Initial number of importerscsn,2009 17,547 1.314 0.897 1 19
Sizecsh, 17,373 0.004 0.513  -1.593 6.522

Treatment Group: Exporter-Products with Treaty, - USAs = 1

Variable Obs (csht) Mean  S.D. Min  Max
ATriple,,,, = 1 6,225 0.064 0.245 0 1
Initial trade valuecsn,2000 ($mn) 6,225 0.107 1.101 <0.001 60.1
Initial number of importers sn,2009 6,225 1.533 1.703 1 54
Sizecsn 6,116 0.052 0.665 -1.485 5.911

Note: ATriple.,,, = 1 if AlImportPricecsn: > 0 & AlImportQuantityesn: < 0 &
A#Importers.spt < 0 from period ¢t — 1 to ¢t and 0 otherwise. Size.s is the z-score
of initial export value ecsn,2000 in 2009 relative to all exporters of the product for all
developed countries in 2009.
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where X 4, includes interactions of Size.g, with Posts, Treat,, USAg and Pre; as well. Coeflicient
B1 allows the impact of the FTA liberalization to vary by initial size of the exporter. We cluster
standard errors for each estimating equation by exporter-country pairs to account for correlation

across time and products within an exporter-country pair.

4.3 Baseline Results

Table d] summarizes the results from estimation of the linear probability models in Equations [7] and

Bl

4.3.1 Baseline Specification

Column (1) shows that exporters who experienced duty-free access from the US-Colombia FTA
are more likely to increase their average price, reduce their total quantities and sell through fewer
importers, relative to a control group of developed country exporters who did not experience duty-
free access for the product. The likelihood of a triple for the treated exporters rises 1.5 percentage

points more after the FTA relative to the change for other exporters.

4.3.2 Triple Prediction by Exporter Type

Column (2) adds the interaction with the initial size of the exporter. From the theory, the sign
of the interaction term is expected to be negative as less productive exporters are more likely to
consolidate their import market after the FTA. The results in Column (2) show that exporters with
smaller initial size are indeed more likely to consolidate their import market. Figure [2| plots the
histogram of the estimated impact of the FTA across all exporters, ,5’0 - Post, - Treaty, - USA, + f31 -
Post; - Treaty, - USA; - Size.sn,. Most of the exporters from the US have an increase in the probability
of higher prices, lower quantities and fewer partners as a result of the liberalization.

Another way of capturing the differences in the triple prediction is to estimate the treatment
coefficient separately for exporters of different sizes. Instead of using a continuous measure of initial
size, we estimate different coefficients for exporters by their size category. We divide all exporters of
a product into different size bins and estimate separate coefficients on Post; - Treaty, - USA; for each
size bin. Among exporters that earn over USD10,000 per time period, Tercilel s, = 1 if exporter
¢’s initial size measured by Size.s, is below the 33rd percentile of all exporters of that product from
developed countries, and 0 otherwise. Similarly, Tercile2.s, = 1 if ¢’s initial size is between the
33rd and 66th percentile, and Tercile3d s, = 1 if ¢’s initial size is greater than the 66th percentile
for exporters of that product. We separate the Tiny exporter-country-products with initial sales
less than US$10,000 into another size bin (Tiny,, = le,,, s000<10000). Column (1) of Table |5 shows
that the triple prediction continues to hold and it is the medium-sized exporters in the first and

second terciles that increase prices, reduce quantities and reduce their number of importers. This is
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Table 4: Baseline results: Triple Prediction
Dependent Variable: ATriple,,,

1) 2) 3) @)
Coef. Coef. Coef. Coef.
Variable (S.E.) (S.E.) (S.E.) (S.E.)
Post; - Treaty, - USA, 0.015** 0.015** 0.053* 0.015**
(0.007) (0.007) (0.028) (0.007)
Pre; - Treaty, - USA, 0.004 0.004 0.047 0.004
(0.008) (0.007) (0.032) (0.008)
Post, - Treaty, - USA, - Size,q), -0.036** -0.092**¥*  _0.036**
(0.017) (0.032) (0.016)
Pre; - Treaty, - USA, - Sizeqp, 0.004 0.002 0.004
(0.017) (0.050) (0.015)
Treaty, - USA, -0.002 -0.002 -0.022 -0.002
(0.005) (0.004) (0.019) (0.004)
Treaty, - USA; - Sizecqp, 0.005 0.027 0.005
(0.010) (0.024) (0.009)
Posty - Treaty, - Sizesp, 0.029%** 0.072%*** 0.030***
(0.011) (0.027) (0.011)
Posty - USAj - Sizecs, 0.021** 0.051** 0.021%*
(0.013) (0.020) (0.011)
Posty - Sizecsp, -0.007 -0.019 -0.007
(0.007) (0.017) (0.007)
Treaty, - Sizecsp, -0.009 -0.036* -0.009
(0.007) (0.020) (0.007)
USA; - Sizecsp -0.001 -0.019 -0.001
(0.007) (0.014) (0.008)
Pre, - Treaty, - Sizeq, -0.0003 -0.004 -0.003
(0.001) (0.025) (0.011)
Pre, - USA; - Size s -0.011 0.0003 -0.010
(0.015) (0.040) (0.013)
Pre; - Size sp 0.009 0.024 0.013
(0.009) (0.024) (0.010)
Sizecsh 0.005 0.008 0.005
(0.006) (0.018) (0.007)
AMFNy,; - Size sp 0.001
(0.001)
Product-Year FE ay; yes yes yes yes
Country-Year FE yes yes yes yes
N 71,316 70,643 14,205 70,589
R? 0.119 0.114 0.254 0.114

Note: ATriple,,,, = 1 if AImportPricecsne > 0 & AlmportQuantitycsn: < 0 &
A#Importerscspt < 0 from period ¢ — 1 to t and 0 otherwise. Treat, = 1 for HS-
Codes that received duty-free access from the US-Colombia FTA and 0 otherwise. The
sample covers changes in import outcomes in 2010, 2011 and 2012. Post; = 1 for 2012 and
0 otherwise while Pre; = 1 for 2011 and 0 otherwise. USA; = 1 for exporters from the
United States and 0 for exporters from other developed countries. Size.sp, is the z-score of
initial export value ecsn, 2009 in 2009 relative to all exporters of the product from developed
countries in 2009. AMFN},; is the change in MFN tariffs from period ¢—1 to ¢. Significance
levels are indicated by ***, ** and * for 1, §8nd 10 percent respectively.
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Figure 2: Distribution of Estimated Treatment Effects in 2012
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Note: Horizontal axis shows the magnitude of the estimated treatment effect.

consistent with the theory because the most and least productive exporters do not switch contracts
and it is the medium productivity exporters that switch from bilateral to joint contracts. The
coefficient on the second tercile is less precisely estimated, and the pre-treatment variables are
always statistically insignificant. It is also reassuring that tiny exporters show the opposite results
which suggests that it is not purely selection effects at the bottom end of the exporter distribution
that drives the results. Theoretically, the selection effects would work to increase exports of the
tiny exporters. Column (2) of Table [5| shows that the triple prediction holds when tariff-inclusive
prices are used instead of free-on-board (FOB) prices. So the rise in import prices is large enough
to offset the direct impact of a reduction in tariffs after the FTA.

One shortcoming of measuring consolidation in the import market through the ATriple,,, in-
dicator is that it will always be zero for exporters that sell to only one importer in the previous
period. This underestimates the relative prevalence of the triple prediction among the set of ex-
porters that sell to more than one importer initially. Column (3) restricts the estimation sample to
exporter-country-products with more than one import partner initially. As expected, the coefficient
on Post; - Treaty, - USA increases to over 5 percentage pointsr_j] Exporters who gained duty-free
access from the FTA are more likely to increase prices, lower quantities and sell to fewer importers.

This effect varies across exporters of different initial size with smaller exporters more likely to engage

12 Another concern might be that the higher prevalence of the triple prediction could be due to an increase in the
variance of price changes, quantity changes and changes in the number of importers. While increases in the variances
of these outcomes is consistent with the theory, we also re-estimate the regressions controlling for changes in the
variances. The main results are unchanged but our sample is smaller because computing changes in variances for the
US and other developed countries separately is more demanding on the data (available upon request).
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Table 5: Tercile results: Triple Prediction and Unit Value Changes by Size Bins

ATriple AlnImport Price,,
(1) fob (2) w/tariff (3) fob (4) w/tariff
Coef. Coef. Coef. Coef.
Variable (S.E.) (S.E.) (S.E.) (S.E.)
Tercile3.sp, - Post, - Treaty, - USA, -0.021 -0.031 -0.025 -0.069
(0.021) (0.022) (0.104) (0.104)
Tercile2.sp, - Post, - Treaty, - USAg 0.043 0.037 0.084* 0.040
(0.027) (0.024) (0.133) (0.133)
Tercilel s, - Post; - Treaty, - USA, 0.077*** 0.068** 0.314%** 0.257*
(0.024) (0.027) (0.139) (0.139)
Tiny,,,, - Post, - Treaty, - USA, -0.067 ** -0.064** 0.353%%  0.347%*
(0.027) (0.028) (0.149) (0.149)
Controls (including Pre-treatment) yes yes yes yes
Product-Year FE ay; yes yes yes yes
Country-Year FE o yes yes yes yes
N 71,316 71,316 71,316 71,285
R? 0.121 0.117 0.089 0.089

Note: ATriple.,,, = 1 if AlImportPricecsn: > 0 & AlImportQuantitycsn: < 0 &
A#Importersesn: < 0 from period ¢ — 1 to ¢t and 0 otherwise. AlnImport Price,,,,
is the log change in the exporter-level average unit value. Columns (1) and (3) use FOB
prices and Columns (2) and (4) use prices inclusive of effective duty rates. Treat, = 1
for HS-Codes that received duty-free access from the US-Colombia FTA and 0 otherwise.
The sample covers changes in import outcomes in 2010, 2011 and 2012. Post; = 1 for
2012 and 0 otherwise while Pre; = 1 for 2011 and 0 otherwise. USA; = 1 for exporters
from the United States and 0 for exporters from other developed countries. Size.sp is the
z-score of initial export value ecsp,2000 in 2009 relative to all exporters of the product from
developed countries in 2009. Tercilel.s;, = 1 for the 33rd tercile of Sizecsn, Tercile2.sp, = 1
for the 66th tercile and Tercile3.s, = 1 for the top tercile. Tiny_,, = 1 for all exporters
from developed countries with total sales of less than USD10,000 in 2009. Controls in-
clude all interactions between Post;, Treat,, USA;, Pre; and indicators for initial size bins.

sokok skok

Significance levels are indicated by ***, ** and * for 1, 5 and 10 percent respectively.
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in consolidation of their import markets.

4.3.3 Quantitative Interpretation

An advantage of testing the model with the triple prediction is that it lets us examine a unique
prediction which does not arise in standard models. A limitation of the triple prediction however is
that it does not let us put a number on the price increases faced by the importers. To get a sense
of the magnitude of the changes, we examine how unit values respond to duty-free access to the
Colombian market.

Using a specification similar to the baseline, we regress changes in unit values to determine
the coefficient on Post; - Treat;, - USA; for each tercile of US exporters. The dependent variable
in Column (3) of Table |5| reports the change in the average FOB price charged by exporter ¢ for
product h and Column (4) reports the change in the tariff-inclusive price where the tariff is the
MFN or preferential average applied duty rate. As earlier, tiny exporters and large exporters (in
the third tercile) reduce their prices. From the theory, these are the firms that will not switch
contracts after trade liberalization and their decisions will reinforce the standard gains from trade.
Medium-size importers (in the first and second terciles of initial size greater than $10,000) show
the opposite effect. These are the firms that are expected to consolidate their import market by
switching to joint contracts. And we find that they indeed increase their prices between 8 to 30%.

To interpret the price changes, we regress the log change in tariff-inclusive unit values of each
exporter on the indicator for Post; - Treaty, - USA; for all exporters, without any size conditioning.
The coefficient is -0.0425 which is estimated imprecisely. This implies that duty-free access to the
Colombian import market induced exporters to reduce their tariff-inclusive prices by 4.25%. This
low pass-through reflects the fact that the medium-size exporters increase their prices.

Having discussed the baseline results, we examine the robustness of these predictions with a

series of checks on our results.

4.4 Robustness Checks

The robustness checks in this sub-section can be broadly divided into three types. First, we control
for other explanations such as contemporaneous tariff cuts for trade partners to other developed
countries to minimize bias in the baseline estimates from omitted variables. Second, we look at a
quality-based explanations for the triple prediction. Finally, we examine whether the triple predic-

tion continues to hold when we look within exporter-importer pairs.

4.4.1 Multilateral tariff cuts

The time period that we study also includes a unilateral tariff reform in Colombia that reduced

the average tariff from 12.2 percent to 8.2 percent on November 5 2010 (WTO|2012)). The stated
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aim of this tariff reform was to reduce the dispersion in tariffs and eliminate the negative effective
protection that existed in some industries. The reform reduced most-favored-nation (MFN) tariffs
on a subset of products. For products in our sample, the average MFN duty was 10.3 percentage
points before the reform and the duty fell by 1.3 percentage points as a result of the reform.
To account for unilateral changes in Colombia’s MFN tariffs, Column (4) of Table {| includes an
interaction between the change in MFN tariffs and initial size of the exporter. As the MFN tariff
change applies to all trade partners with MFN status, the effect of AMFNy; is subsumed in the
product-time fixed effects aps. Across different specifications, we find that our main findings are
unaffected, and the interaction between MFN tariff changes and initial size is small and statistically

insignificant for the triple prediction.

4.4.2 Revenue Predictions

Increases in unit values following a trade liberalization are often interpreted as quality upgrading
by exporters (Verhoogen 2008} Khandelwal [2010). Colombia is a small country relative to other
destinations of US exporters, making it less likely that the unit values pick up investments in quality
upgrading of US exporters following duty-free access to the Colombian market. In fact, lower trade
costs would make it more likely for lower quality US exporters to be able to sell to the Colombian
market, because the exporting cost cutoff typically rises after trade liberalization in heterogenous
firm trade models. Empirically, higher quality products are more likely to be shipped out when trade
barriers are higher (Hummels and Skiba 2004). To ensure however that our results are not driven
by quality increases, we examine another triple prediction which looks at a decline in total revenue
rather than total quantity of the exporter. If the observed price rise is accompanied by a reduction
in revenues and fewer importers, then it is more straightforward to explain it with a reduction in
competition rather than an improvement in quality which would be expected to increase revenuesrﬂ

The variety-level model of Section 3 predicts that exporters who switch from bilateral contracts
to joint contracts increase their profits but sell lower quantities to fewer importers. An extreme
prediction of the model is that these exporters might also lower their sales values to earn higher
profit margins per unit. The main intuition here is that under joint contracts, the firm need not
sell many units of the product if the markup is large and the fixed costs of joint versus bilateral
contracts are relatively low. So if we find that US exporters are more likely to reduce revenues when
they increase prices and sell to fewer importers, it would be another piece of evidence that duty-free
access induced exporters to increase markups rather than quality.

We examine the revenue-based triple prediction of higher prices, lower revenues and fewer im-
porters in a way similar to the baseline analysis. Specifically, ATripIef;ehzf”“e = 1 if exporter ¢ from

source country s selling product h at time t increases its average price across all its importers and

13We are grateful to Penny Goldberg and Marc Melitz for pointing us in this direction.
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reduces the total revenue received from all its importers and reduces the number of importers of
its product (%% < 0). If any one of these events does not happen, then ATripleiehZe"“e =0. As
in the baseline results, Table [6] shows US exporters who receive duty-free access are more likely to
have higher prices, lower revenues and fewer importers, and these exporters tend to be the smaller
exporters. As expected, the revenue-based triple prediction becomes more likely after the FTA and
its increased likelihood is slightly smaller than that of the quantity-based triple prediction in the
baseline analysis[T]

Table 6: Estimation results: Revenue-Based Triple Prediction
Dependent Variable: ATripleieh’f"“e

(1) fob (2) w/tariff
Coef. Coef.
Variable (S.E.) (S.E.)
Post, - Treaty, - USA, 0.016 ** 0.012*
(0.006) (0.007)
Post, - Treaty, - USA, - Size,q), -0.038*** -0.0471%**
(0.014) (0.014)
Controls (including Pre-treatment) yes yes
Product-Year FE ap; yes yes
Country-Year FE o yes yes
N 71,316 70,612
R? 0.125 0.113

Note: A’I‘riplef’fh’ff"“e = 1 if AlImportPricecsnt > 0 & AlImportRevenuecsn: < 0 &
A#Importersesh: < 0 from period ¢ — 1 to ¢ and 0 otherwise. Column (1) uses FOB
prices and revenues, and Column (2) uses prices and revenues, inclusive of effective duty
rates. Treat, = 1 for HS-Codes that received duty-free access from the US-Colombia FTA
and 0 otherwise. The sample covers changes in import outcomes in 2010, 2011 and 2012.
Post: = 1 for 2012 and 0 otherwise while Pre; = 1 for 2011 and 0 otherwise. USA, =1
for exporters from the United States and 0 for exporters from other developed countries.
Sizecsn is the z-score of initial export value ecsn 2000 in 2009 relative to all exporters of
the product from developed countries in 2009. Controls include all interactions between
Posty, Treaty, USA;, Size.sp, and Pre;. Significance levels are indicated by ***, ** and *
for 1, 5 and 10 percent respectively.

4.4.3 Quality Estimation

To look further into the quality explanation, we estimate quality based on standard methods and
a flexible approach that is consistent with our theory. We show that the triple prediction using
quality-adjusted prices (instead of simple unit values) continues to hold. Exporters who gained
duty-free access became more likely to increase prices, reduce quantities and reduce the number of

their importers, even after adjusting for estimated quality.

'4The main results are similar when we only use a double prediction of lower revenue and fewer importers on the
HS (available upon request).
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Let A denote the quality of exporter ¢’s variety. Then welfare from the differentiated goods is
Q = [ Aeu(ge)dG.. We are interested in quality-adjusted prices which net out changes in exporter-
level quality A\, before and after the trade liberalization. The quality adjusted price is peq/Ae =
V' (qea)t’ (qe)Q"~1 and we will infer it in two ways. First, we follow Khandelwal et al. (2013) and
use the elasticities of substitution from the literature to recover quality-adjusted prices, based on
the markup assumptions in the theory of Section 2. Then we will discuss a more flexible approach
that enables us to directly approximate the lower nest marginal utility.

For an exporter ¢ that sells to more than one importer d, the inverse demand for the variety is
Inpeg =Inv'(geq) +(InAe + Inv/(¢.) — (1 =) In Q) = Inv'(geq) + e where a. is an exporter-specific
term. We typically have estimates for the elasticity in the upper nest of u(g.) but do not have readily
available measures of the elasticity in the lower nest v(g.q). To make progress, we augment the
approach of [Khandelwal et al. (2013]) to recover quality using demand elasticities from [Broda and
Weinstein (2006]) and |Soderbery| (2015). Assuming v(geq) = qi;“”, Inv'(qeq) = In (1 — py) — iy In g
A key assumption in our theory is that the elasticity of demand in the upper nest is smaller than the
elasticity in the lower nest (pye, < min p, min (1 — p,)), so we get a lower bound for the elasticity in
the lower nest. Let the upper nest utility function be CES with a differentiation parameter denoted
by 1 — pty. Then we know that the elasticity for the lower nest is bounded below by the upper
nest elasticity so that p, = Kk, for 0 < kK < 1, and we will use the upper nest elasticities from the
literature to estimate quality. We estimate the unit value of the variety of exporter-importer cd for

each HS code h from source country s in each time period ¢ as

Inpegsne = —kK - Huh In gegsht + Qesht + €cdsht

where (i, is obtained from Broda-Weinstein-Soderbery elasticities (o, = 1/uyp). The key identi-
fying assumptions are that x does not vary across products and that quality varies at the exporter-
product-time level. Having estimated & and d&.gn:, we recover quality In j\csht as a residual by
regressing Gesht + tun 10 Genst — In (1 — pyp) on product-time fixed effects and using g, from the
Broda-Weinstein-Soderbery estimates of elasticities of substitution across product groups. Then
the quality-adjusted prices are In pegsne — In Acspe which we use to determine the changes in quality-
adjusted price in the triple prediction.

Under the flexible approach, we move away from the lower bound method and approximate the
lower nest marginal utility as a function of quantities. The first step is to estimate v’(g.g) which
we take to be a cubic function of In g.4. The unit value of exporter-importer cd for each HS code h

from source country s in each time period ¢ is

10 Pedsht = B110 Gedshe + B2 (0 Gedsne)* + B3 (0 Geasne)” + Qesht + €cdshi-

Having approximated ¢'(geq) = B11ngeg + Bo (In ch)2 + f33 (In ch)?’, we proceed to recover \.. As-

suming u'(q.) = qé_““, our estimated exporter-specific quality is InAcspt + Inap: = Inpegsne —
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In 0’ (gegshe) + tun 10 Gesnt — In (1 — pp) which is identified up to a constant and where p,, is based
on Broda-Weinstein-Soderbery estimates of elasticities of substitution for the product group h. De-
tails of the quality estimation are provided in the Appendix and here we discuss the triple prediction
using quality-adjusted prices.

The triple prediction continues to show similar results when quality-adjusted prices are used
instead of unit prices. Column (1) of Table [7|is based on the quality-adjusted prices from the first
method and Column (2) is based on the flexible method. We find once again that exporters in

terciles 1 and 2 are more likely to consolidate their import market.

Table 7: Tercile results: Quality-adjusted Triple Prediction by Size Bins
Dependent Variable: ATriple,;,

(1) )
Coef. Coef.
Variable (S.E.) (S.E.)
Tercile3.sp, - Post, - Treaty, - USA, 0.001 -0.006
(0.023) (0.023)
Tercile2.,, - Post; - Treaty, - USA, 0.026 0.019
(0.021) (0.023)
Tercilel s, - Post; - Treaty, - USA, 0.071%* 0.061**
(0.032) (0.030)
Tiny,,,, - Post, - Treaty, - USA, -0.063%*  -0.056*
(0.031) (0.030)
Controls (including Pre-treatment) yes yes
Product-Year FE ay; yes yes
Country-Year FE oy yes yes
N 57,480 57,480
R? 0.112 0.124

Note: ATriple,,,, = 1 if AQualityAdjImportPricecsn: > 0 & AlmportQuantitycsh: < 0
& N#Importers.spt < 0 from period ¢t — 1 to t and 0 otherwise. Treat;, = 1 for HS-Codes
that received duty-free access from the US-Colombia FTA and 0 otherwise. The sample
covers changes in import outcomes in 2010, 2011 and 2012. Post; = 1 for 2012 and 0
otherwise while Pre; = 1 for 2011 and 0 otherwise. USA; = 1 for exporters from the
United States and 0 for exporters from other developed countries. Size.sy is the z-score of
initial export value ecsn 2009 in 2009 relative to all exporters of the product from developed
countries in 2009. Tercilel s, = 1 for the 33rd tercile of Size.sp, Tercile2.s, = 1 for the 66th
tercile and Tercile3.s, = 1 for the top tercile. Tiny,,, = 1 for all exporters from developed
countries with total sales of less than USD10,000 in 2009. Controls include all interactions
between Post:, Treaty, USAs, Pre; and indicators for initial size bins. Standard errors are
bootstrapped and clustered by exporter. Significance levels are indicated by ***, **, and
* for 1, 5 and 10 percent respectively.

4.4.4 Within-Exporter-Importer Pairs

While the baseline results examine the triple prediction at the level of the exporter, the model

predicts that the results should also hold for some exporter-importer pairs so we estimate the triple
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prediction at the exporter-importer pair level. Let d denote a Colombian importer that imports
from exporter c¢. The triple variable is now defined as ATriple ., = 1 for exporter-importer pairs
cd that experience an increase in their bilateral price, a fall in their bilateral quantity (Agqegsht < 0)
and a decrease in the importers that buy from ¢ (Ad53% < 0). If any one of these events does not
happen, then ATriple 4, = 0. Columns (1) and (2) of Table[§[show that the likelihood of increasing
import prices, reducing quantities and reducing the number of importers goes up after the trade
liberalization. As earlier, exporter-importer pairs in the middle of the exporter size distribution are
more likely to see the triple prediction hold. The exporter-importer pairs of tiny and large exporters
who are not expected to switch contracts show small effects or a reduction in the likelihood of the

triple prediction.

Table 8: Exporter-Importer results: Triple Prediction Within Exporter-Importer Pairs
Dependent Variable: ATriple ;. ;.
(1) fob (2) w/tariff

Coef. Coef.
Variable (S.E.) (S.E.)
Tercile3,j, - Post; - Treaty, - USA, -0.005 -0.017
(0.025) (0.025)
Tercile2,4y, - Post; - Treaty, - USA, 0.046* 0.028
(0.028) (0.027)
Tercilel,gy, - Post; - Treaty, - USA, 0.053** 0.051**
(0.026) (0.026)
Tiny,,), - Post; - Treat, - USA, -0.0414 -0.049*
(0.028) (0.027)
Controls (inc. Pre-treatment) yes yes
Product-Year FE ay; yes yes
Country-Year FE ay; yes yes
N 82,130 82,130
R? 0.110 0.106

Note: ATriple ., = 1 if AImportPricecasne > 0 & AlImportQuantitycasne < 0 &
N#Importersespt < 0 from period ¢ — 1 to ¢t and 0 otherwise. Column (1) uses FOB
prices and Column (2) uses prices inclusive of effective duty rates. Treat, = 1 for HS-
Codes that received duty-free access from the US-Colombia FTA and 0 otherwise. The
sample covers changes in import outcomes in 2010, 2011 and 2012. Post; = 1 for 2012 and
0 otherwise while Pre; = 1 for 2011 and 0 otherwise. USA; = 1 for exporters from the
United States and 0 for exporters from other developed countries. Size.sy is the z-score of
initial export value ecsn, 2009 in 2009 relative to all exporters of the product from developed
countries in 2009. Tercilel s, = 1 for the 33rd tercile of Size.sn, Tercile2.s,, = 1 for the
66th tercile and Tercile3.s, = 1 for the top tercile. Tiny,, = 1 for all exporters from
developed countries with total sales of less than USD10,000 in 2009. Controls include
all interactions between Post:, Treat,, USA;, Pre; and indicators for initial size bins.
Significance levels are indicated by ***, **, and * for 1, 5 and 10 percent respectively.
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5 Conclusion

This paper examines how the microstructure of import markets affects the division of the gains from
trade among consumers, importers and exporters. When an exporter sells a product to importers
through anonymous markets, double marginalization and business stealing among competing im-
porters lead to lower profits. Exporters and importers can invest in relationships that overcome
these sources of lower profits.

We embed the choice of contracts between exporters and importers into a trade model with
heterogeneous exporters and importers. Exporters can offer bilateral contracts that eliminate dou-
ble marginalization, leading to higher profits and lower prices. Exporters can internalize business
stealing across importers by investing in joint contracts. This enables an exporter to commit to
mitigating competition among its importers to maximize nultilateral profits. When investments in
joint contracts embody economies of scale and markups rise with quantities, trade liberalization
changes the relative incentives to engage in bilateral contracts and joint contracts. Lower trade
costs increase the surplus from joint contracts, and this change in the microstructure of the import
market increases firm profits at the expense of consumer welfare.

The model enables us to derive unique predictions for changes in import prices, quantities
and the number of importers per exporter. Testing these implications empirically, we show that
bilateral trade liberalization between Colombia and the US induced US exporters to consolidate their
import market, increasing the probability of higher prices, reduced quantity and fewer Colombian
importers per exporter. These observable predictions suggest that the actions of exporters and
importers affect the ability of consumers to gain from trade. The estimated elasticity of import
prices with respect to trade costs shows substantial increases in prices for certain products from trade
liberalization. Future work can shed more light on how this translates into consumer price changes
and its contribution to the aggregate pass-through of reduction in trade barriers into consumer

prices.
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For Online Publication: Appendix
Fixed Entry

We will show that the profits of the exporters are supermodular in market size and contracting
choice under conditions on the rate at which markups change with quantities.

The exporter’s optimal profit is 7. = s (m(q)q/(1 — m(q))) MyScdL where the markup is m(q) =
o (q) + zpy (Mgu(q)) ex(q) for z € {0,1} at the optimally chosen quantity g. This formulation lets
us specify the different contracting choices through z. Profits under bilateral contracts correspond
to z = 0 and profits under joint contracts correspond to z = 1. The optimal quantity is de-
termined by v (Mgv(q))v'(¢) (1 —m) = ded. The consumer budget multiplier is taken as fixed
by the firm and is given by § = sM.Mgu' (Mgv(q))v'(¢) in equilibrium. As z rises, the profit

function changes by 311?17; = (1 + (mqq )> Z}EZ + nf(‘if;;) From the optimal pricing condition,

m
(1-2)q SMd(Huev)
( )2 Hv“ﬁuuev‘i’

=1+ (1+A4) Z}Ez

Ind+Inu' (Mgv(q))v'(q) (1 — py — zpuey) = cd so that — (u + fu€ + 1= ) ding — e apd quan-

tities fall under joint contracts. Substituting in the profit derivative, 7, = ,BLTCd

dIn(po+puge+ L)
dlng

dIn dln ey 2m q
S0 85 /M, = 1+ G2 <1+2 dﬁ‘lq +

From optimal contracting, m, = BL7cd ((1 Z))q Nxﬁd(g "j“ T = = f7 so that differentiating with re-
ucv 1—

dln( 241
spect to market size gives 14 (1 + A,) fliﬁg +(A; — z/(l —z) 4z —for A, = in‘;;f - d(lnz )
From optimal pricing and the budget multiplier, 1 —m = sqM.Mycd implying — (1 + Z}Ez —

ZHu€v

Hufvdiz — 1 Putting the two together, —( + L 4 1‘1%:_1+ )) (dlng/dlns) = 1+m.
e (1+:4,)

Substituting for this, dIn, /d1n s = (mqq —A ) / (1 + e 4 1oy ) So as long as Ag, A, <

1-m

ZHucv

0, d*m./dzds > 0 and market expansion makes higher values of z more desirable.

Free Entry

To examine the robustness of the qualitative predictions, we specify the upper nest as CES (u(g.) =

¢?). Under free entry, the additional conditions are sM, (1 — f3) [%Tcqu— fcd} = fq4 and

sMypB { —TedqL — fcd} = f.+ szJ Differentiating 7, with respect to market size, dInm,/dIns =

1+ dclﬁrf\gd + (1+ Ay Ziﬁg. As z is chosen optimally, the free entry conditions imply dellrllrf\;lc =

-1- (1 + mqq) Z}EZ = déﬁﬁd. From optimal pricing and optimal contracting, — (1 + mqq) Ziﬁg -

zpu€dlnz  dlnM.,  dinMg __ dlngq dln My N . dlnz __
1-mdlns dlns( dlns land 1+ (1 + A ) dlns + dlns + (Az Z/(l Z)) dlns 0. Solv-

ZUyEv ZMuSUA
ing for quantity changes using free entry, — (1 + 2l (1 + zl’mAz> — 2 _Az) Z{EZ = 1. Then

z 1—

dinm,/dlns =1+ 4 d+(1+A)giEZ:_<mqq_A>gm>0

dlns 1-m
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Welfare

Welfare is U = sMou (Mgv (q)) so that 40 — dinMe o o dlaMy o o dind - {Upder fixed entry,

dInU/dInz = eye (dlng/dln z) which is negative because firms scale back quantities under joint

contracts as shown above. We have also shown above that m, > 0 so profits rise under joint contracts.

Under free entry with a CES upper nest, optimal pricing implies — (1 + ﬁ%) Z}EZ = ff”;i—#— dé?njvic +

ML gln M4
z 22Mu€ _ 1—m n 1—m + dlIlMd + dlnqA
1-z 1-m quMungiﬁqq dlnz dlnz dlnz*"q"

m

dcll? rf\/zld and optimal contracting implies 0 = —

From free entr%_wdlnMd = (1 + mmqq ) d;llnj\gc and 151111‘14; = d(;rlln]\gc + ZfCJ/ (fC + chJ) Entry

m dlnz (1-m)
dln M, mgq/m zf7 dln My W oihmy o) . .
changes by “71-7e = — T Zom 7T s fd and =1 = Ty Zm T foia T So the change in quantities
m 1l—m c m 1l—m ¢

mqq 7
e mqeq \ dlng _ zpye I+ zf . . . . .
is (1 + 1im) Tne = 10+ 2 T Foi a7 Substituting in the welfare derivative,

m  1—-m

_dan/ ZE €l +5u5+%_5u_ﬁ% (1 = 2)mpye
dlnz"1—m 14 L 1+ 2om el [+ g + 1
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1-m

A switch to joint contracts lowers consumer welfare.
Under free entry, the change in welfare for bilateral contractsis dlnU/dIns = 1+dIn M./dIn s+

eudIn My/dIn s+ e,e,d1ng? /dIn s. From optimal pricing, — (1 + ﬁqq> Z}Eg =1+ d;fn]\? dln My

m dlns

and free entry implies

dinMy _ dinM. _ dl : o
pd = &8 — 1 (14 mgiqm)) L. Putting these conditions together,

quantities and entry fall because dlng/dlns = —1/ <1 + 144 (2/m — 1)) and dln M./dIns =

mqq
1+m(17m)
1+ mqqd 2—m *
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1-m m
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Substituting in the welfare derivative, (1 + MM) dlnl _

Variety-Level Model

This section explains the variety-level predictions in a model with relationship-specific cost f.q > 0,
ad valorem trade costs 7 > 1 and fixed potential entry. The optimal price is peq (1 — meq) = ed for

m = pu+ z and the optimal importer cost cutoff is (mcq,, — 2/em) cdmqed,,/ (1 — Med,,) = fed/L.

. O _ mq(‘]cd)ch dlngeq __ z dlng. :
From optimal pricing, (,ucd + = ) T = T THu (9c) g and from the optimal cutoff,
1_Z/5cdm mq(chm)QCdm dln dedm dindm, Z_Z/acdm z _ : :
Tod —7/eodry (Mcdm + T-reg,, T T g 2 e — P + e 0. Substituting for

the change in quantities and re-writing, the change in the importer cost cutoff is

dind,, 2/€cd,, 1—2/ecq,,  dlng.
J— — + Ue
1 —meg dln z

m

dlnz 1 —meg

m
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U dlnz

Asq. = [, " v(q)dG, total quantity changes by < e Ve (2 Ee) f ¥ (4et)geudGg ) o e =

C

| e st [ TR 2 ) S0 dInge/dInz < 0 and total quantities always fall
1-m, g4
after joint contracts. Substituting for the change in total quantity, the change in the importer cost
’ 1=ted—€cdy,
Jlnd . f'l) (ch)QCd |:1+ foa +mq(ch)ch T—phog—2 :|de
3 _ Nam __ _ ~— 1-m.q :
cutoff is (1 —meq,,) Gt = —€.q,, P P OO TP We will show that
¢ com 1-mcq,, He +mq(ch)ch

Med

(1 — pred — Hu o) Ped + (1 — phed — Ecdrn) Huc€ove + Mg(Ged)gea > 0 so that the importer cost cutoff
falls under joint contracts.

First note that the LHS of the inequality is decreasing in &, under (1 —¢)’ > 0. And

we will need to show that pu,.&,, < m%. The RHS of this inequality is decreasing in pieq
because ZmEHS — _ emtl 41l emtl 41 —(-em)li) (G the most bindin
op (1-p)@Cptem—1) ' p 2utem—1 " p p(2utem—1) ) &

inequality is at the highest p.q and .4 . At these values, the RHS is bél__gg). By assumption,

m

P, Ev < in g, min (1 — p,) < b? which is less than the RHS because 3b% —3b+1 > 0 for b € (0, 1).

So dInd,,/dInz < 0 and the importer cutoff is lower for joint contracts. Finally, the price change

is dInpeg/dInz = —dIn(1 — meg)/dInz which gives (1 —meq) dInpeg/dIinz = mqqgﬁl}g + 2z =
dlnqc
— (Mdlng) + L > 0.

1-m

Having discussed the changes in observable outcomes across contracts, we will provide conditions
for an increase in the cost cutoff for joint contracts after a reduction in import tariffs. We look
at a reduction in ad valorem tariffs. If 77 is the amount paid to exporters, then they receive
just T. The exporter’s problem can be written as II, = 7713 fodm [(Pea — d) GeaLg — feal dGgq +
T8N Lyg [zqc fo V(qeqd)dGq| — foJ for a continuous choice of contracting denoted by z. Then

the final markup is m = py, + pu.Ev./2 = po + y/z. Firms will become more likely to enter

2 d [ (pea—cd)qeaLa—fe dl d o™ pq
df}};lz = " [(Pea dz) aLa=fed —(1- )dlnf_c_gl fo > 0. We know

that the first terms is positive for joint contracts that are viable. When revenues fall under joint

into joint contracts if S~

contracts, as happens in our empirical work, we need to show that aggregate quantities rise with
trade liberalization. Whenever aggregate trade volumes rise with trade liberalization, profits will
be supermodular in contracting choice and the exporter cost cutoff will rise. We therefore provide
conditions on primitives that ensure aggregate trade volumes rise after trade liberalization.

" dlny _ pigedlnge v'q(1—p—&) dlng (Em —&)Vmdm dlnd : ;
By deﬁmltlon7 dinr = oy dint + [ TviadGy T dGa + TvadCy 2. From optimal pric-

ing, — (,u + > zﬁﬁf_ =(1-mn) ‘211?1? — Yz dnz | yjzdhy ‘fllf;q; From optimal contracting,

1-mdlnt 1-mdlnt

Iny+ (n— 1)an—|—lnu’+lnqc—2lnz =In7+1In2f/ /AL so that 2402 = 4y (1 _pydin@Q o

(1— ) c(lillr; e _1. From the optimal cutoff and substituting for optimal prices, ddhllnd;" =—1 inm (1—
)Cfilfrll? - i"ﬁjflz 2%22 + y/zgm;l,uu Cillf;q;. From Ing. = In fo q)dG 4, the change in total quantities

dlnge _ umdp dlndn 4 1 fvlq dIng - Qubstituting for the changes in optimal contracts, cutoffs

is dint = [vdG4 dlnT vdGg dInT"
and markups, we obtain the change in ¢, in terms of changes in the aggregate quantity ) which can
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Figure 3: Distribution of Unit Values and Quality-adjusted Unit Values
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Note: Estimates based on the method of [Khandelwal et al.| (2013).

then be solved using the definition of @ = [u(g.)dG,. The change in the production cost cutoff is

dhcn (4 g gdGy = — [ [(pea — d) qed — foa/ L) dGa— <1 — ) $m& (), 1geadGa. The change

1- m
in exporter-level quantity is [ L+ pu F?jgd 13{5; + b [ T ]vde jGudq ( 5 (1 pu —1) £ yz ) + Ae ] ‘éllrlllq; =

—-A/2—-Ag(1—n) ?ilan where

_ mdm y/ZEm 1 y/Z U'Q(l—u—é) y/Z (‘Sm_é)vmdrn y/25m
Ay = <fvdG‘i T2 f f”de p L 1= ded> / (1 " f (lH—#) [v'qdGq Gt Jv'adGq 1_mm>’

1I-m

y/z vg(l—p—g) y/z
A= ffvde +1uq 1— ded+A f (N"Fqlu_ils,iv’q “ de,

— Kulde _ v'g(1—p—¢) _ ?J/Z _ _ (em=8)vmdm 1-y/zem
AC - Ay < Hu f (,U"F%) Jv'qdGq (Mu (1 qu)) de Jv'a L=mm ,Ltu) and

— Umdm 1 1 1y/z v'q(l—p—¢) 1y/z (em—=8)vmdm
Ao = JvdGa1=mm +/ 1 fﬂde pt 2L (1 = m) AGatAy ((Nﬂflq);}v/qd(;d (1 = m) dGa+ (l—mm)fv’qud)

Then aggregate quantity rises after a reduction in tariffs as longas A > 0 and A, > —1 for z € [0, 1].

Estimating quality

Table@shows the quality estimation procedure. Column (1) contains the Broda-Weinstein-Soderbery
estimates and Column (2) contains the flexible method estimates. The elasticities of substitution
are available at the IS 8-digit, and we take the mean for each IS 6-digit category in our data. We
report estimates for the elasticities from the hybrid method of Soderbery. Results are similar with
other elasticity estimates.

The correlation between the unit prices and the quality-adjusted units prices is about 0.8. This
is shown in Figures [3] and [] which show graph the scatter plots for the prices and the quality-
adjusted prices for each method, and the changes in these variable which are used in the subsequent

estimation.
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Table 9: Demand results: Quality Estimation
Dependent Variable: AlnImport Price,gq,;

(1) (2)

Coef. Coef.
Variable (S.E.) (S.E.)
InImport Quantity, ./ Elasticityy, -0.377%%*
(0.002)
InImport Quantity ;s -0.297#%*
(0.003)
(InImport Quantity,;.,,)° 0.009%**
(0.001)
(InImport Quantity,.;;)° -0.0003***
(0.00003)
Exporter-Product-Year FE agp¢ yes yes
Country-Year FE yes yes
N 1,272,789 1,701,645
R? 0.988 0.988

Note: Note: AlnImport Price_,,, is the change in import prices in logs from period ¢t —1
to t and InImport Quantity,,,,, is the change in import quantities. Elasticity, is the
Broda-Weinstein-Soderbery elasticity of substitution for product h. Significance levels are
indicated by ***, **, and * for 1, 5 and 10 percent respectively.

Figure 4: Distribution of Unit Values and Quality-adjusted Unit Values: Flexible Approach
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Note: Estimates based on the flexible method of Section 4.

45



	Introduction
	Model of Exporters and Importers
	Preferences 
	Technology
	Anonymous Market Equilibrium
	Prices in Anonymous Markets 

	Microstructure of Import Markets
	Bilateral Private Contracts
	Importer Payments

	Joint Contracts
	Importer Payments

	Equilibrium
	Opening to International Trade
	The Division of the Gains from Trade
	The Division of the Gains from Trade under Free Entry


	Firm-Level Predictions 
	Microstructure of Import Markets

	Empirics
	Data
	Baseline Empirical Specification
	Baseline Results
	Baseline Specification
	Triple Prediction by Exporter Type
	Quantitative Interpretation

	Robustness Checks
	Multilateral tariff cuts
	Revenue Predictions
	Quality Estimation
	Within-Exporter-Importer Pairs


	Conclusion

