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Abstract

This paper studies the interaction of matching frictions and intermediation in interna-
tional trade in a general equilibrium model. Heterogeneous firms both decide whether
to export and, if so, whether to use an intermediary or export directly. Matching
frictions force direct exporting firms to invest in market penetration to reach foreign
consumers, but intermediated firms face lower consumer demand. This trade-off
generates productivity sorting in the export mode, where the most productive firms
export directly, the least productive do not export and the moderately productive
firms use an intermediary. The interaction of search frictions and intermediation can
explain several well-established empirical regularities of trade networks. The main
contribution consists of novel predictions on the response of intermediaries to trade
liberalization: I show that intermediaries increase the number of products they export
but reduce the product scope. Finally, I find evidence for this nontrivial pattern using
World Bank firm-level survey data.
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I. INTRODUCTION

Informal trade barriers, or barriers beyond policy and transport costs, have become an
increasingly important explanation for international trade costs (Rauch, 1999; Lederman
et al.,, 2010). One salient example is matching frictions, which arise when economic
agents do not observe all potential buyers or if they have incomplete information on these
partners (Chade et al., 2017). Understanding matching frictions in trade is important
since their existence is detrimental to welfare (Arkolakis, 2010; Eaton et al., 2022), and
especially so for smaller firms (Allen, 2014). One potential mechanism through which
firms can overcome matching frictions, well-studied in microeconomic literature, is
intermediation. An intermediary is broadly defined as a third party able to facilitate trade
beyond the capabilities of buyers and sellers (e.g. Rubinstein and Wolinsky (1987)). The
prevalence of intermediaries operating internationally — intermediaries represent 10 to
40 percent of the total export value of a country! — is certainly suggestive of this being
relevant in international trade. However, the interaction between matching frictions and
intermediaries in international trade is not yet fully understood.

The contribution of my paper is to study how this interplay affects the consequences
of trade liberalization in a tractable general equilibrium trade model. I assume, following
Arkolakis (2010), the trading environment is characterized by search frictions, which
means that firms cannot readily observe potential consumers and vice versa. To acquire
consumers, firms need to carry out informative advertising as in Grossman and Shapiro
(1984). Firms both decide whether and how much to advertise in a destination market:
the higher the investment in advertising, the larger the share of consumers reached. Profit
maximization culminates in every firm deciding on both the optimal price and the optimal
level of advertising, or market penetration, for each destination. It turns out that for the
least productive firms, the additional costs of advertising always exceed the benefits, such
that these firms will not export. This result is analogous to the export threshold found in
Arkolakis (2010).

This threshold equilibrium is altered when intermediaries are introduced. In my
model, intermediaries face the same frictions when they set up a distribution network
but they profit from economies of scope as they, unlike firms, can process multiple
goods through the same distribution channel.? In order to cover the exporting cost,

LThe exact fraction varies across countries; see for example Bernard et al. (2010), Blum et al. (2010) or Ahn
et al. (2011).

2The assumption that intermediaries profit from economies of scope above and beyond manufacturing
firms is consistent with empirical evidence. Intermediaries export more products than manufacturing firms
even when controlling for firm size (Akerman, 2018). More suggestive is evidence on the behavior of inter-
mediaries. For example, while (multi-product) firms generally specialize in certain products, intermediaries



SEARCH FRICTIONS AND INTERNATIONAL TRADE INTERMEDIATION 3

intermediaries impose a markup on the procurement price of the varieties they handle.
This causes a trade-off for the firm engaging in indirect exporting: while the firm does not
have to invest in a distribution network to sell its goods abroad, it forgoes demand due to
the higher consumer price. Because the lost profits increase faster in productivity than
the savings in distribution cost, the most productive firms still export directly. However,
the least productive direct exporting firms switch to using an intermediary, as does a
subset of domestic firms. Thus, my model generates productivity sorting across export
strategies. Note that this model does not capture all export strategies, most notably FDI.
However, since this is an export strategy that is opted for only by the most productive
firms, I feel comfortable in abstracting from it in this paper.> Moreover, in its focus on
intermediaries being better equipped to overcome search frictions, it does not speak on
carry-along trade, where firms export both their own goods and (complementary) goods
they did not produce (Bernard et al., 2019).*

This paper contributes to the literature in two ways. First, my framework, despite
its simplicity, captures all of the important stylized facts on the role of intemediaries
in international trade. First, export sales per variety are lower for intermediaries than
for firms because they charge an additional mark up (Feenstra and Hanson, 2004; Ahn
et al.,, 2011). Second, for markets where the cost of exporting is relatively large, the
share of intermediaries in trade will be larger (Bernard et al., 2010). In such markets,
the comparative advantage of intermediaries in exporting is more pronounced, thereby
increasing the demand for intermediation. Third, the level of trade intermediation is
higher if the goods are more homogeneous (Bernard et al., 2015). In that case, the
intermediary charges lower additional markups such that exporting indirectly is more
attractive. Fourth, firms can employ different strategies for different destination markets:
exporting directly to one destination and indirectly to another are not mutually exclusive
since trade barriers — formal and informal — vary across destination markets (Abel-Koch,
2013). Finally, my model can reconcile empirical regularities of trade networks with the
presence of intermediation, since the resulting trade network exhibits negative assortative
matching both in terms of number of trade partners and firm size (see e.g. Bernard and
Moxnes (2018) or Blum et al. (2010)).

My main contribution consists of novel predictions on the effect of trade liberalization

specialize in countries, handling products that span unrelated sectors (Ahn et al., 2011). Finally, the degree of
intermediation is higher for countries that have high trade costs, suggesting that intermediaries can facilitate
trade to more difficult to reach markets by pooling resources (Bernard et al., 2010).

3See for example the seminal work by Grossman and Helpman (2002) or Krautheim (2013).

4 In spirit, it relates more to “pure intermediation” in Erbahar and Rebeyrol (2023), where manufacturing
firms export goods they did not produce separately from their own products and thus seem to act more like
matchmakers.
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in an environment with intermediation. In my model, in contrast to canonical models such
as Melitz (2003) and Arkolakis (2010), the export strategy chosen by firms is influenced by
the trading environment. This directly implies that changes in the trading environment
also affect a firm’s export strategy. I show this when I compute the partial elasticity of a
firm’s sales with respect to trade costs for both direct and indirect exporters. As already
established by Arkolakis (2010), for a direct exporter, this elasticity can be decomposed
into two effects: the intensive margin, showing how individual consumer demand reacts
to this trade cost change, and the new consumers margin, which captures the change in
the optimal market penetration. Intuitively, a decrease in trade costs will not only increase
the amount sold per foreign consumer by reducing the consumer price, but also the

amount of foreign consumers reached as the marginal revenue of advertising increases.

The corresponding elasticity for an indirect exporter is smaller in absolute terms,
which means that the sales of an intermediated firm are less responsive to changes in
trade costs. This is because the changed environment affects the export strategy of
firms, and thereby the set of firms that are served by an intermediary. The intermediary
adjusts its marketing strategy to maximize profits, taking the new composition of the
intermediary’s portfolio into account. I refer to this as the composition effect. To better
understand the impact of this portfolio adjustment, I decompose the composition effect
into measurable statistics that describe why the average productivity of the intermediary’s
portfolio changes. I find that trade liberalization reduces the diversity of intermediated
products but increases the number of intermediated firms. Thus, the intermediary’s
portfolio contains more firms but fewer different types of firms.

Finally, I test these novel predictions using firm-level survey data from the World
Bank. [ first provide suggestive evidence that the partial elasticity of the revenue of direct
exporters with respect to trade costs is larger than the corresponding elasticity on the
revenue of indirect exporters, consistent with the existence of the composition effect.
Then, I show that trade costs changes indeed directly affect the intermediary’s portfolio:
first, the probability that a firm exports indirectly significantly decreases with import
tariffs, and especially so for nonexporters. Second, I document that after a tariff decrease
(increase), new indirect exporters have lower (higher) sales per workers than existing
indirect exporters. Thus, both elements of the decomposed composition effect are borne
out by the data.

My paper is not the first to study the role of intermediaries in international trade. The
existing theoretical literature generally assigns a transactional benefit to intermediaries:
either they are the only avenue through which firms can access the goods market as in
Antras and Costinot (2011) or Fernandez-Blanco (2012), or they profit from economies
of scope as in Ahn et al. (2011) and Akerman (2018). The transaction cost mechanism,
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provided that the (opportunity) costs of intermediation increase in productivity, is suf-
ficient to generate the export sorting patterns we see in the data (Bernard et al., 2010;
Abel-Koch, 2013). This paper expands on this by reconciling stylized facts on trade
networks with the presence of intermediation, showing how intermediaries are a key
element in their formation. For example, in Akerman (2018) and related papers, there is a
bimodal distribution of consumers over firm size. Specifically, an exporting firm either
has one customer in a market (the intermediary) or serves the full market. However,
several empirical studies of trade networks (see e.g. Chaney (2014); Eaton et al. (2022))
have shown that trade connections are characterized by imperfect matching. Other papers
document a positive correlation between firm size and the number of foreign connections,
with only a few very large firms serving many consumers (Blum et al., 2010). This implies
that larger firms are more capable of mitigating the effects of these frictions. Through
the introduction of endogenous market-specific costs of export, my model produces this
positive correspondence between firm productivity and the number of foreign consumers;
more productive firms can afford to advertise more. Thus, the interaction between inter-
mediation and matching frictions generates additional empirically important predictions
beyond the models based on a transaction cost motive.

Other papers have explored the consequences of international trade intermediation
in settings with matching frictions, many of which in partial equilibrium.5 My model is
most closely related to Blum et al. (2009), who analyse a heterogeneous-firm model with
costly consumer matching where firms choose a distribution technology endogenously.
A crucial difference with my approach is the modelling of matching frictions. Blum
et al. (2009) assume that the cost of matching with a customer follows a step function,
assigning a low matching cost to large firms and a large cost to small firms. In my model,
the matching technology is identical across all firms. Nevertheless, my model produces
the positive correlation between productivity and number of consumers as larger, more
profitable, firms endogenously advertise more. Moreover, the assumption on matching
costs in Blum et al. (2009) implies that intermediaries are less important when goods are
more homogeneous; my model generates the opposite prediction borne out by the data.®

In the next section, both the baseline model without intermediaries and the setting
including intermediaries will be presented. I define the equilibrium and solve for the

SExamples include Dasgupta and Mondria (2014), who show how intermediaries help alleviate information
asymmetry on quality, or Petropoulou (2011) who considers search frictions.

®They assume an efficient equilibrium in which foreign consumers are willing to pay a share of the
matching cost to increase the mass of varieties they consume. The share of the matching cost to be paid by
the firm is increasing in the elasticity of substitution. Given the nature of the matching technology, increased
homogeneity allows the large firms to expand at the expense of small firms. This reduces the share of
intermediated trade.
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thresholds explicitly for a simple case. Section IV addresses the qualitative and quan-
titative testable implications following from the generalized model. Section V contains
the empirical analysis. Finally, section VI will provide a conclusion and suggestions for
future research.

II. MobpEL

The model builds on the paper of Arkolakis (2010), which integrates heterogeneous
firm productivity and endogenous costs of exporting in a framework of monopolistic
competition. Before introducing the full-fledged model with intermediaries, I will briefly
outline the baseline model.

i. Search frictions and heterogeneous firms

Consumer problem. There are N possibly asymmetric countries where each country
has a measure of identical inhabitants equal to L;. In what follows, I will refer to the
source country as i and the destination country as j. Each country has two sectors:
an agricultural sector and a manufacturing sector. The agricultural sector produces a
freely traded homogeneous good H with labor as the only production factor. Production
of the homogeneous good in country i yields w; units for each unit of labor. Setting
the homogeneous good as the numeraire, the wage in country i is equal to w;. The
manufacturing sector is characterized by a continuum of potential varieties indexed by w,
produced using a constant returns to scale technology.

Consumers face a two-tier Cobb-Douglas utility function over good H and a manu-
facturing good C, which is a CES composite of all varieties the consumer imports. Each
consumer in country j faces a potentially different set of varieties (};. Then, utility of a
representative consumer in country j is given by:

ul/p
1—
u; = [/weoj ci(w)f dw} H; " u,p € (0,1).

Note that the elasticity of substitution of manufacturing goods is given by ¢ = ﬁ >
1. Consumers in country j maximize their utility subject to a budget constraint, and
generate income from two sources. First, they obtain income from labor, which equals the
exogenously pinned down wage w;. Moreover, as in Chaney (2008), I assume that the net
profits of all firms are accumulated in a global fund and redistributed to consumers as
dividends based on their wage income. Denoting the dividend per share in the fund by d,

the income of a representative consumer in country j thus equals y; = (1 + d)w;.
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Following Dixit and Stiglitz (1977), the representative consumer in country j has the
following optimal demand for each variety w, provided w € Q; :

b; P;

(@) = B[] = Ay, <1>
] ]

where p(w) is the price of the variety and P; the aggregate price level in country j, which
will be defined explicitly later.

Firm problem Every country i € N has a continuum of potential firm entrants for the
manufacturing sector with measure J;, which is proportional to the size of its economy
w;L;. Firms are heterogeneous: every potential entrant is characterized by its productivity
level ¢ € [1,00), which is drawn ex ante from a distribution function g(¢) with cumulative
distribution function G(¢). Firms face a production technology with constant returns to
scale in ¢, where labor is the sole factor of production.” This implies that the marginal
cost of production is decreasing in productivity. Transportation is costly: I impose the
standard iceberg cost assumption, which states that delivering one unit of a variety from
country i to j requires shipping 7;; > 1 units. Without loss of generality, I set 7;; = 1 for
allie N8

To parsimoniously introduce search frictions, I build on the market penetration model
by Arkolakis (2010). In this setting, firms do not readily observe potential consumers.
This means that besides the costs of production and variable trade costs, firms also face a
market-specific cost of exporting, encompassing those costs related to setting up and op-
erating a distribution network, and product promotion. Based on this market penetration
decision, the firm then reaches a corresponding fraction of consumers. Specifically, the
costs of advertising in order to reach a consumer in j with probability # is a function of
population L; and wages in both the origin and destination country:

A L¥ 1= (1—n)F
y  1-p 7

where « € [0,1], B € [0,1) U (1,00) and 1/¢ > 0. Here, a captures the returns to scale

A(n,L)

)

v..1
iji

in advertising, asserting that the cost of market penetration is lower for more populated
markets. Note that for > 0, A(#n, L) is increasing and convex in n and lim,,_,; A’(n) = co.

7T assume each firm only produces one good, as this facilitates tractability. Of course, in reality manufac-
turing firms can produce multiple goods and thus also enjoy economies of scope in the cost of exporting.
Still, intermediaries generally export more products than manufacturers (Bernard et al., 2012; Akerman, 2018).
A related literature explicitly discusses multi-product firms, see for example Bernard et al. (2012) or Mayer
et al. (2014).

8Moreover, I assume TiwTyj > Tj Vi, j,v € N as to prevent transport arbitrage opportunities.



8 MEGAaN HAASBROEK

This implies that the marginal cost of reaching a consumer is always positive and that
firms with different revenues make different market penetration decisions. Also, no
firm can saturate the market. Put differently, B represents the diminishing returns to
advertising: reaching additional potential consumers becomes increasingly difficult as the
consumer base increases. Exporting is thus an increasing-cost activity for firms.

From now on, I restrict my attention to symmetric equilibria, where every firm from i
with productivity ¢ chooses the same price p;j(¢) and the same probability of reaching
consumers #;;(¢) € [0,1]. Then, because of the large mass of firms, every consumer from
country j faces the same distribution of prices for goods of different types. Moreover, given
our continuum of consumers, the fraction of consumers reached is given by n;;(¢)L;.°
Based on these insights and optimal consumer demand as given in (1), I can write the
total effective demand in country j for a ¢-type firm from country i as

qii(¢) = nijLjA;pii(¢) 7. 3)

Each firm maximizes its profits conditional on entering market j, taking its productivity
¢ and consumer demand as given. The optimal pricing decision is the constant markup

rule standard in the monopolistic competition framework:

o Tijwi

Pild) = sy )
Given the optimal price, the firm determines the optimal market penetration strategy,
which is given by:
N
nij(¢) = max < 1 — (?) ’ , 0 (5)
Yo A=Y a—1 o—1
(4’:;> - ijjljj - <ai 1Ti]'wi) /

where ¢j; is the productivity of the marginal exporting firm.

Optimal investment in market penetration is thus characterized by a threshold equi-
librium, where 7;;(¢) = 0 for all ¢ < ¢}, and 0 < n;j(¢) < 1 otherwise. Intuitively,
firms with higher productivity will set a higher market penetration probability: because
they face lower marginal costs of production, they can extract relatively higher marginal

9This is a direct application of the Glivenko-Cantelli theorem, which states that for a set of identically
and independently distributed random variables, the empirical distribution converges almost surely to the
underlying cumulative distribution (Tucker, 1959). To apply the theorem, I assume firms reach consumers
independently from one another. I refer the interested reader to Arkolakis (2010) for a more detailed
discussion on the Glivenko-Cantelli theorem.
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revenue from each consumer. In contrast, for those firms that are least productive, the
marginal cost of advertising for the first consumer already exceeds the marginal revenue
of selling to that customer. Accordingly, these firms will not enter market j. Note that if
B = 0, the marginal cost to reach additional consumers is constant such that firms with
¢ = ¢;; choose to enter the market and set 7;; = 1, which is observationally equivalent
to assuming a fixed entry cost as in Melitz (2003).1% Another important observation
to make is that 4:;*]. also contains ¢j;. This implies that, for certain values of L; and A;,
it is theoretically possible that a company exports to other markets but does not sell
domestically. For ease of exposition, I will refer to all sales, including domestic sales, as

exporting in the remainder of this paper.

ii. Intermediaries

Having established the distribution network mechanism in the baseline model, I will
now show how the presence of intermediaries affects economic decision-making and the
equilibrium outcomes.

I define an intermediary as a firm that does not produce, but possesses an interme-
diation technology that allows it to source a set of varieties with mass min from home
country i and ship them to j. Intermediaries are fully homogeneous and the sector is
characterized by free entry. Also, intermediaries face the same trade barriers as firms,
meaning that they both face an iceberg transportation cost and need to invest in market
penetration in each destination market.

To ensure tractability, I have to impose three further assumptions on the intermediary
sector. First of all, I assume that firms are matched randomly with an intermediary. This
ensures that in expectation, each intermediary sources the same mass of varieties and is
characterized by the same productivity distribution. Second, conditional on being ap-
proached by an intermediary, consumers do not observe the exact set of sourced varieties
ex ante. Consequently, in expectation, firms still approach consumers independently if
they opt for an intermediary. This means I can apply the Glivenko-Cantelli theorem,
which ensures the model remains tractable. Finally, I assume intermediaries are still
sufficiently small as to not affect the price level.

Intermediary’s problem The intermediary’s marginal cost of shipping a good from
country i to j consists of two distinct components: (i) variable trade costs 7; and (ii) the
procurement price p;;i(¢). I assume that the intermediary has full bargaining power.
Then, given the outside option of the firm, the intermediary will offer the domestic selling

OFor a complete proof of this result, see Arkolakis (2010).
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price to the firm which the firm will accept. This implies that the procurement price is
prii(9) = pii(¢) = ;53"

I will show that — as in the baseline model — the equilibrium exhibits productivity
sorting. Specifically, the range of firms represented by an intermediary is ¢ € [4)}/].", cplﬂ ,
where gbleV is the indirect exporting productivity threshold and 4)1?]? the direct exporting
counterpart. Evidently, the profits of the intermediary depend on this range. What compli-
cates matters is that the thresholds follow from firms’ profit maximization decisions. Thus,
the intermediary’s profits and the firm’s profits are determined simultaneously. To impose
some structure on this simultaneity, I assume the firms solve their maximization problem
before the intermediaries do so. This means that in the intermediary’s optimization
problem, the firms’ best replies are taken into account. I can write the expected operating
profit of an intermediary per each variety it exports as:

3 1 i _ oo w;
D = sy A (7T ) 0w
I assume, in line with empirical evidence, that finding an intermediary and setting up
a contract is costly. Specifically, I impose that firms have to incur a fixed cost f;;, upon
which they are matched with one intermediary. This intermediary receives f;; and the
exclusive right to sell the manufacturing variety abroad. Then, an intermediary’s profits
from exporting a mass mlI] of goods from i to j are given by:
o —
iy (pt s mi, @i i) = migf; — w%u*”il —(1-n)F

Py T T

Like the firm, the intermediary maximizes its profits by setting the optimal price and the

I

optimal market penetration probability. The first order condition on the price yields:

2 el T
ey od = (755) [ Ly 96, ©)

which is effectively the average price of the goods the intermediary sells. Note that

the intermediary, because it faces CES demand, also follows the constant markup over
marginal costs rule. Using the expression above, I can derive the price for each individual

variety the intermediary carries:

o sz"wi
pf]-(qb):((,_l) ﬁp, )

"n Akerman (2018), this procurement price is derived differently. He asserts the intermediary takes final

demand as given and then uses Shephard’s Lemma on the intermediary’s cost function to derive its demand
for a variety. However, in this setting the intermediary internalizes how the consumer demand responds to
changes in the procurement price. Combined with the fact that the intermediary is not necessarily a price
taker implies Shephard’s Lemma cannot be used in this setting.
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such that f (pv'é pl] $) dG(¢) = pz-l]-. The intermediary charges a markup over the marginal

cost of each variety it exports. Thus, in equilibrium intermediation implies double
marginalization. Conditional on the optimal price strategy, the intermediary decides on
the optimal market penetration. This is determined by the first-order condition on nZ-I]- if
the intermediary enters the market:

1-0
1 1 o 1 o\ mw T ij L
"G5~ Glel) oy iz [(0—1> ¢ ] o v (=P

q

\

(8)

In the setting without intermediaries, the choice rule for the firm was based on its
productivity; the more productive a firm is, the more it is willing to invest in advertising.
Intermediaries adopt a similar rule, but they consider the average productivity of the
firms in their portfolio instead. In the remainder of the paper, I will refer to this measure
as the the average productivity of the intermediary.!?

Definition 1 (Average productivity intermediary). If the productivity thresholds are given
by 4)1-‘;-\] and (pf]-(, this implies that the average productivity of the intermediary is given by:

1 95
GloT) — Gl oy

§(9if03)) = 97" dG(p)

In the remainder of the paper, I will refrain from listing the arguments of ¢’ for
notational convenience; nevertheless, it is important to understand that the average
productivity is a function of both thresholds and potentially differs across destination
markets. As expected, the higher the average productivity, the more the intermediary
would like to invest in market penetration as the marginal revenue of doing so is higher.
Then, setting nfj = 0 and solving for ¢! gives the market penetration threshold for the

intermediary:

X I=7pa=1, 2 -1
S 1 A e w?w L ( g > . 9

To better understand the intermediary’s market penetration strategy, I compare this to the

corresponding threshold for the firm, ¢;;:

435_1(0)“
(9p)7 " mh\e—1)

12This is slight abuse of terminology, since it is not the intermediary which has a certain productivity.

Nevertheless, for ease of exposition this shorthand notation will be used in the rest of the paper.
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The ratio of the market penetration thresholds of the intermediary and the firm is
determined by two terms. First, the ratio is falling in the mass of goods an intermediary
exports. This term reflects the relative advantage for the intermediary in terms of
economies of scope in market penetration: the more varieties an intermediary exports,
the higher its incentive to increase its market penetration. Second, the ratio is increasing
in the elasticity of substitution: the threshold of the intermediary is higher if goods
are more homogeneous. Intuitively, the higher elasticity of substitution implies that
the markup of the intermediary on average is lower, such that the marginal revenue of
increasing the consumer base is lower as well. This disincentivizes the intermediary to
invest substantially in market penetration.

To obtain an explicit expression for the intermediary’s market penetration, I substitute
9 into (8) and solve for nZ-I]-, which leads to the following proposition:

Proposition 1 (Market Penetration Intermediary). Given the average productivity of the firms
in its portfolio, ¢, the intermediary sets the market penetration probability according to the
following decision rule:

B 1/B o
() e

0 otherwise.

(10)

Proof. See appendix. O

Again, the optimal investment in market penetration is characterized by a origin-
destination-specific threshold equilibrium. The intuition for this result is also similar
to that of the decision rule for direct exporting firms. Given the threshold level, the
intermediary is incentivized to invest more in market penetration when the average
productivity of the firms in its portfolio, i.e. the potential marginal revenue for selling a
bundle to another customer, is higher.

Lastly, as the intermediary sector is characterized by free entry, the intermediary’s
profits are zero. We can rewrite the free entry condition as follows:

“1 —(1—nk(ph))-P
mi (7 (9, 07F) + fi) = w]?w}ﬂ:#]l ! 1 711]!(%4’ )

This condition highlights the balance between its average productivity and the mass of

(11)

goods in its portfolio. If the expected profits per variety are low, fewer intermediaries
will be incentivized to enter the market. Accordingly, the mass of goods sourced by each
intermediary increases, thus increasing the average total profit such that it is large enough
to incentivize market penetration. In effect, the lower expected per-variety profits are

compensated by a larger scope.
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Having addressed the problem of the intermediary, and having devised its optimal
strategy in terms of both price and market penetration, I can now revisit the firm problem.

Firm problem with intermediaries. The introduction of intermediaries extends the
strategy set of firms: a firm can either not sell its good in market j, it can directly sell to
market j or it can employ an intermediary to sell in market j. For ease of exposition, I
will refer to these choices as not exporting, exporting directly and exporting indirectly
respectively, but note that this analysis subsumes selling domestically. If, as posited in the
previous section, the choice of export mode is determined by a threshold equilibrium, the
productivity thresholds follow from the profit maximization problem of the firm.

If the firm exports directly, it sets its market penetration level according to (5). Then,
the profit of direct exporting to country j for a ¢-type firm in country i equals:

o Tijwi>1g - ‘1_71;?1 —(1- ”ij(ﬁb))l_ﬁ‘ (12)

c—1 ¢ iy 1-8

Note that the profit of direct exporting is increasing in ¢; the more productive firms both

1
i) = my(o)ar (

extract higher marginal revenue per consumer and invest more in market penetration,
such that they reach more consumers. A firm can also export to country j indirectly. While
this reduces the market-specific cost of exporting to f;;, it reduces consumer demand
because the intermediary charges an additional markup. Therefore, this option is not
attractive for the most productive firms.

Any firm that exports indirectly takes the advertising effort of the intermediary into
account, such that its profits would be:

o\ 10 —
ﬂi?v(¢)=nfj(43I)LAl< ’ T’]w'> (‘7) — fi (13)

e \o =1 ¢ oc—1

The productivity threshold for exporting directly, (pfj(, is implicitly determined by the
equality of these two equations. Note that there is one intersection only: 7'(1-)]-( monotonically
increases faster in ¢ than ng’j" (¢), and the intercept of 711?]-( is below that of ﬂxv Thus, the
direct exporting productivity threshold is uniquely determined.

The productivity threshold for exporting indirectly, 47}?/ , is the level of productivity for

which a firm is indifferent between exporting indirectly and not exporting at all:

1-0
_ 1 oo Tiw; c \ 7
1 I AL 1y Y
nij((P )L]A]E (0,_1 (Pl];\/ ) <0,_1> fi]—or (14)

w
ij

This threshold is also unique, because 7t} is increasing in ¢ and the right-hand side is a

constant.
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Having established that the thresholds are unique, what remains to analyze is the
equilibrium export strategy choices that arise for bilateral trade between i and j. There are
two distinct possibilities depending on the origin-destination-specific parameters. First, it
could be that there are no intermediaries. This occurs when cpl-';.v > ¢j;, which implies that
exporting directly is always dominated by exporting indirectly. This is possible if and only
if the fixed costs of intermediation f;; are prohibitively high. In that case, intermediaries
are not active in trade between this origin-destination pair and the model collapses into
Arkolakis (2010). In the second, arguably more interesting, case, the environment is such
that 4)1-‘?7 < ¢ < (,bff Then, firms with productivities between 4)}?7 and 4)1-)]? will employ an
intermediary. This intuition is formalized in the following proposition:

Proposition 2 (Firm export strategy decision). Define the prohibitive level of fixed costs of
intermediation as fi;. The firm’s export decision depends solely on its productivity ¢ and is
characterized by a threshold equilibrium:

1. Intermediation
If fij < fij, there exist a unique (,b};-", (,bfj( such that firms in i with
¢ € [1,¢}) do not export to j;
¢ € [(IJZ‘I , (I)Z-}]-( ) export indirectly to j;
¢ € [4)5,00) export directly to j.
1. No intermediation
If fij > fij, there exists a unique ¢;; such that firms with
¢ € [L,¢};) do not export to j;
¢ € [¢j;, 00) export directly to j.

Proof. See appendix. O
iii.  Equilibrium
To close the model, I need to define the measures of active firms and the aggregate price

levels. The measure of firms in i that export directly to j is given by the measure of
existing firms conditional on their productivity exceeding gbl?j( :

M = Jil1 = G(¢3)]. (15)
Similarly, the measure of firms that use an intermediary is given by:

MY = Li[G(¢) — G(o/))). (16)
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Using the free entry condition, the mass of intermediaries is defined as the mass of firms
exporting indirectly divided by the scope of the intermediary:

MW

(17)
i

Using the fact that intermediaries are homogeneous, I can define the aggregate price level
in country j by aggregating over all destinations:

i
ZL ! / pij(@)"nij(9)g(9) dp+ /4) W Pi(@) T ni(@0)g(¢) dp| . (18)

Finally, I can express the export volume in country j of a ¢-firm from i as:

1-0
w5 e
o 2 1-0
rij((P) = ”zlj(‘f’I)LjAj <O-i1> Tli;Ul] if (Pl];v <4 <¢l}]( (19)
0 otherwise.

The last step of defining the equilibrium of this model is to derive the labor market-clearing
condition. First, I calculate the value of a share in the global profits fund d:

B Zzl\il wiLi 2111\7:1 [ 0Oo w( fq)w w dG(‘P)}
N YN wiL;

Note that trade balance implies that the total income in country i equals total spending in

(20)

this country. Thus, we have:

N o )i
(I+d)wili =) Jo [/4))( r5i(9) dG(¢) +/;; 75 (9) dG(¢) (1)

v=1

vi vi

If this equation holds, the labor market in i is in equilibrium. The global equilibrium can
then be formulated as follows:

Equilibrium. Given 7, w;, L; and definitions (15), (16) and (17), for all i,j = 1, ..., N,
an equilibrium is a set of allocations for the representative consumer, ¢;;(¢), allocations
for the representative firm, p;j(¢)"® and 7;j(¢), and allocations for the representative
intermediary;, ﬁf](cp) and ﬁ{j, such that (1), (4), (5), (7), (10), (14), (18), (11), (21) hold and
(12) and (13) are equal to each other.

BBNote that the exogenous wages guarantee positive prices.
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This general model, nesting Arkolakis (2010) and Ahn et al. (2011) , also nests the
main predictions from these models. The next section will discuss the implications of
intermediation in international trade according to my model, both in terms of export
patterns as well as trade networks. Section IV outlines novel predictions on how the
consequences of trade liberalization differ between direct exporters and intermediated
firms. In Section V, these hypotheses are brought to the data.

ITII. IMPLICATIONS OF INTERMEDIATION IN INTERNATIONAL TRADE

This simple framework is able to capture the important stylized facts on the role of trade
intermediation in international trade and their consequences for the formation of trade
networks; I list these seven stylized facts below. The main novelty here is that my model
simultaneously explains these empirical regularities, in contrast to earlier models that
focused on subsets of these.

Prediction 1: Firms may use different export strategies for different destination mar-
kets. The thresholds for exporting directly and indirectly vary across regions. Thus, a
firm may use different export strategies for different markets depending on its productiv-
ity. Indeed, Abel-Koch (2013) shows that 15 percent of Turkish exporting firms engages in
both direct and indirect exporting.

Prediction 2: Intermediaries charge higher prices for any variety they export compared
to direct exporters. This result is generated through two channels: (i) firms exporting
indirectly are less productive than those exporting directly and therefore the marginal
costs are higher and (ii) the intermediaries charge an additional markup. This stylized
fact has been established in different contexts such as China (Feenstra and Hanson, 2004;
Ahn et al., 2011) and Sweden (Akerman, 2018).

Prediction 3: Intermediaries sell less of each variety than firms that export directly.
This follows from the fact that intermediaries charge higher prices. Indeed, Akerman
(2018) finds that the export volume per good of Swedish intermediaries on average is
between one-third and one-half lower than that of directly exporting firms.

Prediction 4: Small sellers never sell to small buyers. In trade models without in-
termediation, such as Melitz (2003) and Arkolakis (2010), even the smallest exporters
match directly with consumers. In my model, small exporters endogenously choose to
transact with an intermediary over selling to multiple consumers. This mechanism can

explain the absence of trade relationships between small exporters and small importers as
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documented in Blum et al. (2010). Instead, they find that more than 90 percent of trade
linkages between Colombian and Cuban firms comprise of a large and a small partner.

Prediction 5: Only a small fraction of exporting firms serves many buyers. Condi-
tional on entering a market, the number of downstream trade partners per country varies
with firm productivity: larger firms, i.e. those with greater productivity, invest more
in market penetration and thereby reach more downstream consumers. In combination
with the option of intermediation this results in a setting where most exporting firms
have few consumers — they either use an intermediary or they invest modestly in market
penetration — and only a few firms export to many clients. This mirrors the findings in
Blum et al. (2009).

The remaining two predictions concern comparative statics regarding the export strategy
thresholds. Since the general model does not admit closed-form solutions for these, I
consider a special case of the model with f = 0. Note that in this version of the model,
economies of scope are the only reason why intermediaries may prove beneficial to firms.
Nevertheless, given the fact that intermediaries and firms face the same search frictions,
the qualitative implications generalize to the original model. If there are no diminishing
returns in advertising, the marginal cost is constant in the market penetration probability.
This implies that for all firms with ¢ < ¢7;, n;; = 0, and otherwise n;; = 1. Equivalently,
intermediaries do not export if the average productivity of those choosing an intermediary
is below (]311]* as given by (9); otherwise it will export to all consumers in a country. The
free entry condition ensures that the intermediary’s average productivity is always at
least equal to this threshold.

For the special case I can define the productivity thresholds explicitly. First, the
equality of (12) and (13) for n;;(¢), nz-lj(cf)I ) =1, gives the new export cut-off cpfj< :

L — £ oc—1
Y fJ)( (Tl’fijwi> . 22)

Note that if fixed costs are not prohibitively high:

L% —1\¢
N e I _7
fy < ujul T (0> =7 (A1)
we have (pf]? > ¢j;: the introduction of intermediaries incentivizes some firms that previ-
ously exported directly to opt for an intermediary. In the remainder of the paper, I will

assume f;; is sufficiently low such that this is satisfied.
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Next, I can define the productivity threshold for using an intermediary (,DZV To that
end, I adapt (14) and solve for ¢:

wyoe-1 _ fij o Ny
(‘Pz‘j ) - LjAj (HTl]wz) ((7— 1) . (23)

If assumption Al holds, the productivity threshold of exporting indirectly 4)5‘7 is lower than

the threshold of exporting directly 4)5]-4 and we have an equilibrium where intermediaries
are active. Now, I can do some simple comparative statics, as summarized in the following

corollary:
Corollary 2.1 (Comparative statics thresholds). Assume B = 0. Then:

1. An increase in the fixed costs of using an intermediary f;j, or a decrease in the (constant)

L4
- - Vol = V2L w X
marginal cost of advertising w jw; ', increases ¢;; and decreases ;.

2. An increase in the elasticity of substitution o decreases qbl.';y and increases qbl?; .

Proof. These statements readily follow from equations (22) and (23). O

This analysis thus generates the following predictions:

Prediction 6: The share of intermediation increases in market-specific costs. Ceteris
paribus, an increase in the cost of market penetration for a certain destination will increase
the corresponding direct exporting threshold. Thus, an increase in market-specific entry
costs or a decrease in the cost of using an intermediary will induce firms that previously
exported by themselves to find an intermediary instead. The result that intermediaries
are more prevalent in markets with high costs of exporting has been confirmed by a
multitude of studies such as Bernard et al. (2010); Ahn et al. (2011); Akerman (2018).

Prediction 7: More competition, i.e. more homogeneous products, are correlated with
more intermediation. If goods are more homogeneous, which in this model is proxied
by higher elasticity of substitution between varieties, the markups on prices are lower.
This implies that double marginalization is less impactful, and therefore that the fall in
consumer demand is less pronounced. Thus, the incentive for firms to export indirectly is
stronger if there is more competition. Again, this is consistent with empirical evidence as
in Ahn et al. (2011) or Bernard et al. (2015), and contrary to the predictions from Blum
et al. (2009).
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IV. INTERMEDIATION AND THE CONSEQUENCES OF TRADE LIBERALIZATION

This subsection addresses novel testable implications regarding the effect of trade liberal-
ization in a trading environment with intermediation. Interestingly, most previous papers
on trade intermediation do not consider explicitly this question. Common sense dictates
that a decrease in trade costs incentivizes firms to export; I show that the most productive
intermediated firms start exporting directly and that the most productive non-exporters
now export through an intermediary. I refer to this change in the intermediary’s portfolio
as the composition effect. This negatively impacts the intermediary’s market penetration
strategy, and thereby mutes the sales growth for an individual indirect exporter compared
to a direct exporter. Consequently, intermediated firms are less responsive to trade shocks
than direct exporting firms.

i. Composition effect

In this model, where the fixed cost of export is endogenous, a fall in the variable trade
cost has two effects on the sales of a direct exporter. This can be shown by computing the
partial elasticity of these revenues with respect to variable trade costs:

Y ah’lTi]'
SR
_ o-1\(¢ nei
= c—1 +T <¢:;> 1 alnrl-j' (24)

Intensive margin

New consumers margin

First, the sales to existing consumers grow proportional to the elasticity of demand
o — 1. This effect on the intensive margin is standard in models with heterogeneity in
firm productivity. Second, the decrease in trade costs incentivizes firms to increase their
investment in advertising and thus their customer base, which is referred to as the new
consumers margin. This will disproportionally benefit the firms with relatively low initial
trade, as the marginal cost of advertising is slowly increasing. A fall in trade costs will
thus lead to larger benefits for firms that have lower levels of market penetration.

I derive the corresponding elasticity for an intermediated firm in a similar fashion.
For ease of exposition, I first formalize this proposition below:

Proposition 3 (Intermediary’s sales reacting to trade costs). The impact of the new consumers
margin is decreasing in ¢!, as is the impact of the composition effect.
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Proof. 1 calculate the partial elasticity of an intermediated firm’s sales in country j with
respect to iceberg trading costs 7;;:

w
W (¢) = _M
Yy din Tl‘]‘
71 g B I 71 3 B 71
_ g1 4l (471']')’3 , dng; 1 (‘Pq)ﬁ . dIn¢;;
RN gl\er ) olnt; B |\l ) olnT;
Intensive margin q>17 1 Tj ‘B (PU NG
New consumers margin Composition effect
(25)

- i
Because ?}i is increasing in ¢!, the effect of both the new consumers margin and the

compositi(;]n effect will be less pronounced if the average productivity of the intermediary
is higher. O

Comparing this elasticity to Equation 24 reveals a novel term that only affects the
sales of intermediated firms: the composition effect. The composition effect captures the
change in the composition of goods in the intermediary’s portfolio, as firms reassess their
export strategy choice. Consider for example a decrease in trade costs. This reduces
the market-specific costs of exporting, such that some previously intermediated firms
are incentivized to start exporting directly. This is characterized by a lower (,bfj( . On the
other side of the spectrum, there are new firms that previously did not export but now
find it profitable to export through an intermediary. This is captured by the lower level
of the indirect productivity threshold (PZV The fact that the intermediary loses its most
productive clients but gains less productive firms implies that the composition effect
impacts the level of market penetration — and thus the indirectly exporting firm’s revenues
— negatively: the marginal revenue per additional consumer will be lower.

The loss in firm sales due to the composition effect are less pronounced if the average
productivity of the intermediary is lower, since the optimal level of market penetration is
concave in average productivity.

ii. Implications of the composition effect

The composition effect shows how the decrease in average intermediary productivity
negatively affects its market penetration decision. However, the analysis in the general
model cannot shed light on how this decrease comes about: trade liberalization affects
not only the types of firms that are intermediated, but also the number of firms that
export indirectly. To that end, I again restrict my attention to the special case where g = 0.



SEARCH FRICTIONS AND INTERNATIONAL TRADE INTERMEDIATION 21

Note that in this setting the composition effect strictly speaking does not exist, since
the market penetration decision now only concerns the extensive margin. Instead, this
analysis serves to determine how the average intermediary productivity changes upon
trade liberalization.

The composition elasticity, or the partial elasticity of ¢ with respect to the variable
trade costs, is given by:

dln(¢’

E)lngfl-]; =0—-1>0.
This derivation shows that a decrease in the variable trade costs lowers the average
productivity of the goods sourced by the intermediary. This decrease can be decomposed
in two margins: the change in the range of varieties an intermediary offers and the mass
of firms per variety type in its portfolio.

The first margin reflects how trade liberalization affects the set of firms sourced by
the intermediary. A decrease in variable trade costs results in a fall in both the direct
and indirect exporting threshold, but so far these changes have not been quantified. This
would be a proxy for the diversity of products, or the range of productivities, in the
intermediary’s portfolio. To that end, I compute the derivative of 4)1-)]-( — 4)1-'?/ with respect to
variable trade costs:

095 — ) _ ¢ 9y

0.
I Tj

Thus, intermediaries will reduce their product diversification in case of trade liberalization.
This implies that the fall in 4)1-}]-( dominates the fall in (])i';y , which is in line with the idea
that the sales and thereby profit of a directly exporting firm is more responsive to changes
in trade costs than that of an intermediated firm. This result is independent from the
specific firm productivity distribution.

To address the size of the intermediary’s portfolio, I need to take a stance on the
productivity distribution. I assume, as is standard in the literature, productivity follows a

— 1.1

Pareto distribution with shape parameter k > ¢ First, the measure of intermediated

firms increases following a decrease in trade costs:

MY = Ji [(¢f) ™ = ()]
d ln(M};V) _
d In(t;)

A decrease in trade costs results in a more-than-proportional increase in the mass of
intermediated firms. Second, since the probability distribution function of productivity is

14This assumption on the shape parameter is necessary to ensure the distribution has a finite mean.
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right-skewed (by assumption), the intermediary serves not just relatively less productive
firms but also relatively more firms that are less productive. In essence, the lower average
productivity of the intermediary is compensated for by a larger mass of firms served by
the intermediary. Thus, the intermediary exports more products but reduces its product
scope after a reduction in the variable trade cost.

There are two related papers that complement these two findings. First, Bernard
et al. (2015) analyze the differences in responses of wholesalers and firms after a com-
mon currency shock. They find that the effect on sales to the currency shock is less
pronounced for wholesalers, because wholesalers are more flexible with adding and
dropping products. My paper provides a theoretical explanation for this behavior, and
shows that sales of intermediated firms are indeed less responsive than those of direct
exporters. Second, Bernard et al. (2011) analyze the consequences of trade liberalization
for multi-product firms with endogenous product scope. They uncover a similar response
to trade liberalization; that is, multi-product firms reduce their product range in case of
trade liberalization, focusing on their core competencies. I show how intermediaries also
adjust their product range, but instead offer higher-priced goods. This model therefore
suggests that while intermediaries and multi-product firms are both more flexible than
smaller exporters in response to an exogenous shock, they differ in how they adapt to

changes in the environment.

V. EMPIRICAL ANALYSIS

i. Data and empirical methodology

This section provides descriptive evidence for these novel predictions. The ideal dataset
for this exercise would clearly and consistently describe domestic links between firms
and intermediaries and their respective exports; this is however not available.' Instead, I
use two rounds of the Business Environment and Enterprise Performance Survey (BEEPS,
2009-2013). Conducted on a representative sample of the private sector in 30 countries
in Eastern Europe and Central Asia, it includes information on performance measures
and firms’ perception of the business environment. This dataset is especially suited for
analyzing the implications from this model as it provides a decomposition of firm-level
annual sales into domestic, direct and indirect exports. I then merge this with tariff data
at the ISIC2 four-digit level from the World Integrated Tariff Solution (WITS) database.

15 Existing detailed transaction-level datasets, such as the Belgian domestic firm-to-firm sales data, do
not define links as such; they have to be extrapolated from the recorded transactions (see e.g. Bernard et al.
(2019)). This also holds for the Colombian firm-level dataset, or the Colombia-Chili trade data as seen in
Blum et al. (2009, 2010) among others. In the Turkish firm-level data set, I can identify indirect exporters but
not the intermediary they are using, nor the destinations they are selling to, as in Erbahar (2019).
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An important caveat is that this dataset provides no information on export destinations
for any firm; instead, I proxy for the actual tariff using the weighted average global import
tariff for each (origin-)country-year-industry combination.!® Descriptive statistics on firm-
level export behavior and performance measures are provided in Table 1. As expected,
exporters have higher sales, employment and capital than nonexporters. Moreover, from
the means of the indirect and direct exporter dummies we see that some firms, specifically
17.6% of exporters, engage in both export strategies, as in Abel-Koch (2013). Details on
tariffs are provided in Figure 1 in the Appendix.
In what follows, I will empirically verify the following hypotheses:

1. Existence of the composition effect: Conditional on firm productivity, the partial
elasticity of export revenues with respect to trade costs is larger for direct exporters
than for indirect exporters;

2. Drivers of the composition effect:

(@) The number of firms that export indirectly decreases in trade costs;

(b) The productivity of the set of indirectly exporting firms increases in trade costs.

The first hypothesis simply compares the elasticities derived in Equation 24 and Equation
25, whereas the second and third hypotheses reflect the different forces affecting the
composition effect. To do so, I estimate variations of the following equation:

Inyrice = BInTicr + Xiery + &et + 533yt + €fict (26)

where Inyy;c; is any outcome for firm f in industry i in country c at time t and In 7 is
the log of the average world import tariff faced by said firm given its origin country and
industry. In the absence of a measure of total factor productivity, I include firm-level
employment, lagged sales and capital as control variables Xy;. To account for country-
year level shocks, such as (the aftermath of) the sovereign debt crisis in 2009, and for the
fact that sales are given in local currency units, I include country-year fixed effects a;.
Moreover, I include sector-year fixed effects a(;); to capture technological innovation and
other sector-specific shocks at the two-digit level. Finally, I cluster the standard errors at
the country-industry-year level, where an industry is defined at the four-digit level.l”

The final two hypotheses consider the drivers of the composition effect that drive a

wedge between the partial elasticities of indirect and direct export revenues with respect

16 As no data was available for Kosovo, I proxy for Kosovo’s tariff exposure with that of Serbia. Results are
robust, albeit slightly less significant, to excluding Kosovo altogether.

17 Results are robust to only clustering at the country level, the country-sector-year level or using
heteroskedasticity-robust standard errors.
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to trade costs.!® To do so, I rely on the panel portion of the BEEPS dataset. I have data on
1,895 firms that are observed both in 2009 and 2013, descriptives for which are provided in
Table 5 in the Appendix. To test whether the number of intermediated firms is decreasing
in tariffs, I estimate a variant of Equation 26, replacing the dependent variable with a
dummy equal to one if a firm exports through an intermediary in 2013. I restrict the
sample to firms that did not export indirectly in 2009, and include log employment and
log sales in 2009 as controls to capture productivity differences.! The coefficient on log
tariffs then tells me by how much the probability that a firm starts exporting through an
intermediary changes with an increase in import tariffs. Note that this coefficient is in
a sense the net effect, as it includes domestic firms that now start exporting indirectly
with a tariff increase, as well as direct exporters that start exporting indirectly when
tariffs fall. To further refine the analysis, I exploit the panel dimension to restrict the
sample to firms that only served the domestic market in 2009. Again, under standard
productivity distribution assumptions, the mass of firms that responds to tariff changes

18 Unfortunately, this data does not allow me to test directly whether an intermediary’s product scope is
affected by trade liberalization.
19 Including capital reduces the number of observations drastically, but yields similar albeit statistically

insignificant results.

Table 1: Descriptive statistics BEEPS (2009-2013)

Nonexporters Exporters Full sample

Obs. Mean SD Obs. Mean SD Obs. Mean SD

Log sales 16325 160 295 5430 167 2.87 21755 162 295
Log employment 19043 222 140 5649 270 176 24692 233 1.50
Log book value machines 3399  13.8 3.11 2598 147 3.16 5997 142 3.16
Log lagged sales 13528 156 3.01 4617 163 292 18145 158 3.00
Indirect exporter dummy 21033 0 0 6518 040 049 27551 0.095 0.29
Log indirect exports 0 . . 2052 192 3.03 2052 192 3.03
Direct exporter dummy 21033 0 0 6518 078 042 27551 0.18 0.39
Log direct exports 0 . . 4285 199 3.00 4285 199  3.00
Observations 21033 6518 27551

The unit of observation is at the firm-year level; exporters are firms that either export indirectly, directly, or both. The
countries in the survey are Albania, Belarus, Georgia, Tajikistan, Turkey, Ukraine, Uzbekistan, Russia, Poland, Romania,
Serbia, Kazakhstan, Moldova, Bosnia and Herzegovina, Azerbaijan, North Macedonia, Armenia, the Kyrgyz Republic,
Mongolia, Estonia, Kosovo, Czech Republic, Hungary, Latvia, Lithuania, Slovak Republic, Slovenia, Bulgaria, Croatia, and
Montenegro.
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by changing their export strategy is larger around the indirect exporter threshold ¢" than
the direct exporter threshold ¢*; I would thus expect this effect to be larger. Moreover,
this overcomes the issue that I do not observe destination-specific export strategies and
flows; in the full sample I cannot differentiate between firms that export (indirectly) to
only one or many destinations.

The second driver of the composition effect is how the type of firm that uses an
intermediary changes materially with the trading environment. Specifically, the model
predicts that with a decrease in tariffs, new indirect exporters are firms that used to only
sell domestically, which should be less productive than those firms that already used an
intermediary. On the other hand, with an increase in tariffs, new indirect exporters are
firms that used to export directly and should thus be more productive than intermediated
firms. I restrict the sample to firms that export indirectly in 2013 and run the following
regression separately for firms that faced a tariff decline and firms that faced a tariff

increase:
SPWric o000 = BNoIndExpyic 000 + & + Xs(i) T €fic (27)

where SPWri 2000 denotes the log sales per worker of firm f in industry i in country c in
2009; NoIndExpyic 000 is @ dummy that equals 1 if the firm did not use an intermediary to
export in 2009. Furthermore, I add country fixed effects, and in the preferred specification
linclude four digit industry-year «; instead of two-digit sector-year fixed effects a(; to
restrict the comparison to firms in the same market. Here, B tells me how the productivity
of new indirect exporters compares to firms that were already using an intermediary in
2009.

ii. Results

First, I consider the partial elasticity of indirect and direct export sales with respect to
tariffs. Note that for direct exporters, this elasticity depends both on the price and the
number of consumers reached; for indirect exporters, there is an additional composition
effect as the intermediary optimally adjusts its marketing strategy. Conditional on firm-
level productivity, this then means the response of indirect exports to trade cost shocks
is less pronounced than that of direct exports. The first three columns in Table 2 show
the relationship between log indirect exports and tariffs. Column 1, without any controls
and only including country-year fixed effects, shows an insignificant positive coefficient
on import tariffs. This positive correlation between tariffs and exports across sectors
reflects that the most productive sectors export more than less productive sectors given a
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certain tariff.?? Including sector-year fixed effects in column 2 controls for these aggregate
productivity differences and yields the expected negative albeit insignificant coefficient.
Finally, as this relationship per the model is conditional on productivity, I include log
employment, capital and lagged sales in column 3, obtaining an estimate of —1.627. To
put this into perspective: if import tariffs increase by 1%, firm-level indirect exports fall
by 1.627%. The next three columns show the relationship between direct exports and
import tariffs. Again, without controlling for productivity and industry-year shocks, the
coefficient is positive; the preferred specification in column 6 yields a significant negative
coefficient. This estimate implies that a 1% increase in import tariffs decreases firm-level
direct exports by 1.990%. This provides suggestive evidence that there is indeed a (small)
difference between how the sales of direct and indirect exporters responds to a change in
import tariffs, although this is not significant.

Table 2: Sales of direct exporters are marginally more responsive to tariff changes

Indirect exports Direct exports

1) @) ®) @) ®) (6)
Log import 0450 -1.603 -1.627 0409 -0.965 -1.990**
tariffs (2.504) (3.193) (2.237) (1.528) (1.732) (0.949)
Controls No No Yes No No Yes
Country-year FE  Yes Yes Yes Yes Yes Yes
Sector-year FE No Yes Yes No Yes Yes
Observations 689 680 680 1528 1521 1521
R-squared 0571 0619 0766 0501  0.548 0.779

The unit of observation is a firm-year combination; the dependent variable is the log of indirect
or direct export sales respectively. Included controls are log employment, log book value of ma-
chines and log sales three years earlier. Clustered standard errors at the country-year-industry
level are in parentheses.

*p < 0.1, p <005 p < 0.01.

Next, Table 3 show how the number of firms that export indirectly decreases with trade
costs. Again, I regress a dummy that equals one if a firm exports through an intermediary
in 2013, conditional on this firm not being an indirect exporter in 2009, on tariffs. In the
second column, I add log sales and log employment in 2009 as baseline firm-level controls.
Both columns display a significant negative relationship between import tariffs and the
share of firms exporting indirectly; the preferred specification in column 2 suggests that a
1% increase in import tariffs decreases the probability that a firm starts exporting through

20 Indeed, I obtain a similar positive correlation between tariffs and lagged sales or employment after
partialling out country-year fixed effects.
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an intermediary by 0.545%. Restricting the sample to firms that exclusively produced
for the domestic market sees an even larger negative coefficient: a 1% increase in import
tariffs decreases the likelihood that a domestic producer uses an intermediary in 2013 by
0.826%. Alternatively, domestic producers that face a tariff decrease are more likely to
start exporting indirectly than domestic producers that observe a tariff increase.

Table 3: Higher tariffs reduce intermediation, especially for domestic

producers
All firms Only nonexporters
(1) @) ®) (4)

Log import -0.471**  -0.545** -0.736"** -0.826"**
tariffs (0.239)  (0.235) (0.264) (0.260)
Controls No Yes No Yes
Country-year FE Yes Yes Yes Yes
Sector-year FE Yes Yes Yes Yes
Observations 1095 1095 828 828
R-squared 0.0862 0.111 0.117 0.141

The unit of observation is a firm in the BEEPS panel dataset, restricting the
sample to firms that did not indirectly export in 2009. The last two columns
only include firms that did not export at all in 2009. The dependent variable
is a dummy that equals one if a firm is an indirect exporter in 2013. Included
controls are log employment in 2009 and log sales in 2009. Clustered standard
errors at the country-year-industry level are in parentheses.

*p <01, p <0.05*p < 0.01.

Table 4 shows whether the type of firm that starts using intermediation as an export
strategy changes in response to a tariff shock.?! In columns 1 and 2, I restrict the sample
to firms that faced a decline in tariffs between 2009 and 2013. Indeed, I find that in case
of a tariff decline, new indirect exporters are on average less productive than firms that
used intermediation already in 2009. The estimated coefficient in column 2 implies that
the average labor productivity of a new indirect exporter is 87% lower than that of firms
within the same four-digit industry that already exported through an intermediary. The
next two columns carry out a similar exercise but restrict the sample to firms that faced a
tariff increase. Here, I find that new indirect exporters are significantly more productive
than the existing set of intermediated firms. Specifically, column 4 shows that new indirect
exporters are on average ten times more productive than their existing counterparts.

21 Figure 2 displays the correlations between the dependent and independent variable with country-year
and sector-year effects partialled out.
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Table 4: New indirect exporters are more productive if tariffs
increase and vice versa

Tariff declines Tariff increases

@ (2) ) 4)
New indirect -1.271  -1.976**  1.297*  2.456**
exporter (0.782)  (0.782) (0.670) (1.026)
Country-year FE Yes Yes Yes Yes
Sector-year FE Yes No Yes No
Industry-year FE No Yes No Yes
Observations 73 46 91 64
R-squared 0.634 0.872 0.596  0.652

The dependent variable is the log of sales per worker in 2009. Clustered
standard errors at the country-year-industry level are in parentheses.
*p < 0.1, p < 005 p < 0.01.

In conclusion, the novel theoretical predictions regarding the interplay of trade costs
and intermediation are — at least descriptively — borne out by the data: first, the revenues
of indirect exporters are less sensitive to trade costs than those of direct exporters, in
line with intermediaries adjusting their strategy as their portfolio of firms changes. This
portfolio change is driven by two factors: first, the number of intermediated firms falls
when tariffs increase, but as the trading environment induces the least productive direct
exporters to export directly, these intermediated firms are, on average, more productive.

VI. CoNCLUSION

In this paper, a microeconomic foundation for intermediaries in international trade is pre-
sented. I extend a general equilibrium model with search frictions and firm heterogeneity
by introducing intermediaries. To overcome the search frictions, firms have to invest in
informative advertising to export to foreign consumers. Alternatively, firms can save on
advertising by selling their good to an intermediary. However, while the intermediary
brings the advantage of a lower market-specific cost, it charges an additional markup
over the price, reducing consumer demand. This trade-off generates productivity sorting
in the export mode. As standard in the literature, the least productive firms will not
export at all. However, a subset of firms that are not productive enough to export directly,
can now make positive profits if they opt for intermediation. Second, some firms that
previously exported directly can increase their profits if they start exporting through an
intermediary because the market penetration probability is higher than they can afford.
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Finally, the most productive firms will still export directly, as the effect of foregone
demand is more pronounced than the gain in market-specific costs. Thus, intermediaries
improve transactional efficiency and facilitate trade by allowing previously non-exporting
firms to access foreign markets.

The predictions from the model are consistent with existing empirical evidence. It
predicts that intermediaries are more prevalent in countries where the market-specific
costs of exporting are higher and that they are more important for more homogeneous
goods. Also, it matches empirical evidence on pricing and export volume per variety.

Finally, I derive novel predictions on the consequences of trade liberalization. I show
that sales of an intermediated firm are less responsive to trade cost shocks than those
of direct exporters because the intermediary reoptimizes its portfolio. Specifically, trade
liberalization results in the intermediary increasing the number of goods it exports while
reducing the product diversity. These predictions are then confirmed using firm-level
survey data on indirect and direct export behavior.

This paper demonstrates the need for future research in the functioning of intermedi-
aries. In this paper, I remain agnostic on the exact matching of firms and intermediaries.
Understanding the matching process of firms with intermediaries is interesting from a
policy perspective, as the contrasting results in the models of Antras and Costinot (2011)
and Fernandez-Blanco (2012) show that the type of search and matching process has
pronounced implications on welfare in case of trade liberalization. Another phenomenon
that would reduce the welfare gains from trade liberalization would be to what extent
intermediaries can extract rents, which is not unlikely given the increase in market power
in the last three decades (De Loecker et al., 2020). A further interesting avenue for future
research is to extend the static model to a dynamic setting. Chaney (2014) already showed
how the network structure of international trade is history-dependent, and suggested
intermediaries are key to uncovering this process. Introducing dynamic considerations in
this model could therefore potentially identify why some firms succeed or fail in terms
of exporting directly, and how intermediaries alleviate the losses of those who failed.
Finally, recent work by Bernard et al. (2019) and Erbahar and Rebeyrol (2023) highlight
the role that manufacturing firms play in trade intermediation; further understanding the
relationship between firms and “pure” intermediaries versus intermediating firms as well

as its implications for market power would be informative.
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APPENDIX
i. Proof of Proposition 1

Proof. 1 will now prove that n{j as given in Proposition 1 is the unique and optimal
solution to the intermediary’s problem. In order to do so, I set up the Lagrangian for
the intermediary. The intermediary maximizes its profits subject to the condition that

the market penetration probability is between zero and one. However, note that the
. . .. I - . v, 1— 'yL"‘l (1-n )1 £
advertising costs set 1 as a natural limit for 7;;, since lim,, L Wiw; —T

Thus, the only condition I need is n > 0. The Lagranglan becomes

1 ¢if o
EI = m; / n'LiAp™ (p Yig, ) dG(¢)
TG o Juy " 19"
L1 —nl)-p
Vo l=7
i IP 1 _‘B +m1]f+An1]/

where A is the Lagrange multiplier on the constraint n > 0. The first order condition on

= Q.

the price is the same as (6), but the first order condition for market penetration probability,
after substituting in the first order condition on the intermediary’s price, becomes:

I I X 2 1-co ®
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I 4
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with complementary slackness condition An{]. =0, A > 0. Note that for all 431 < 431*, this
equation only holds for A > 0, such that nZ-I]- = 0. On the other hand, if ¢’ > ¢'", we get
€ (0,1), which implies that A = 0. Thus, nin as formulated in Proposition 1 is indeed
the solution to the intermediary’s maximization problem.
To see whether the solution is unique, I assess the sign of the second order conditions.
The Hessian is given by:
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Because the second order conditions are sat1sf1ed the pair (plj, ) that solves the first
order conditions of the intermediary for ¢’ > 4) is the unique maximum of the profit
maximization problem. Moreover, for ¢! < ¢!, nl. = 0. ]

ii.  Proof of Proposition 2

Proof. This subsection proves that the export strategies equilibrium is as described in
Proposition 2, with thresholds qbi‘?’, gbf]( implicitly defined by:

¥ (pl) =0 (ii.1)
() = 7V (97). (ii.2)

Let the prohibitive fixed cost of intermediation be denoted by f;j, and be defined as:

fl] {fl] €R ’ 471] } (113)

I will first prove the first statement in the proposition, which claims that for f;; < fij,
the export strategy equilibrium can be characterized by unique thresholds cp};.V, 471?]{ . First,
note that given the definition of fj; and the fact that 7 (¢) decreases in fij implies that

W(qbi‘;-v )=0> nx(q)i‘;y ). This establishes that there is a lower bound on productivity
level for which the firm would export indirectly. Moreover, since 77X(¢) increases faster
in ¢ then 7" (¢), there exists an € such that NW((I)%V +e) = 7TX(4>};V + €) and that for
all $ > cp};" +¢€, TV (p) < 7X(¢$), such that (I1.2) indeed defines the upper bound on
productivity for which a firm would opt for intermediation.

The second assertion states that for f;; > fi;, the prevailing equilibrium has no
intermediation. Note that the level of fixed costs now implies that <pl.V].V > 4)1’-;-, since ¢;; is
the productivity level such that nX(cpj‘j) = 0. Therefore, since % (¢) is increasing in ¢, we
have 71’X((P};V ) > 0. Thus, a firm with productivity level 4)1-‘;-\/ would be better off if it would
export directly instead of indirectly. More generally, exporting directly always dominates
exporting indirectly in terms of profits, such that there will be no intermediation in
equilibrium. O
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Figure 1: Average world import tariffs by year and origin country
Table 5: Comparing panel with full BEEPS dataset
Cross-section Panel Difference

Log sales 16.126 (2.964) 16.451 (2.850) 0.325***  (0.090)
Log employment 2.345 (1.493) 2248 (1.552) -0.097*** (0.037)
Log cost of materials 14.525 (3.345) 15.233 (3.048) 0.709***  (0.164)
Log book value land 14586 (3.121) 14.983 (2.886) 0.396***  (0.153)
Log book value machines 14.146 (3.183) 14.572 (3.024) 0.426*** (0.146)
Log lagged sales 15.764 (3.017) 16.058 (2.891) 0.294***  (0.094)
Indirect exporter 0.095 (0.293) 0.094 (0.292)  -0.001 (0.007)
Log indirect exports 19.219 (3.067) 19.138 (2.778) -0.081 (0.192)
Direct exporter 0.176  (0.381) 0.231 (0.422) 0.056*** (0.010)
Log direct exports 19.958 (3.039) 19.906 (2.840) -0.052  (0.127)
Observations 23,761 3,790 27,551

Clustered standard errors at the country-year-industry level are in parentheses.

*p < 0.1, p <005 p < 001
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Figure 2: Correlations conditional on country-year and industry-year fixed effects
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