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Abstract

We develop a quantitative model of firm-to-firm trade in which search frictions, and com-

parative advantage jointly determine the structure of trade networks. Under Bertrand

competition, the model produces heterogeneous prices and markups both across and

within trade relationships over time. We estimate the model’s parameters using a struc-

tural approach that leverages importer mobility across potential input suppliers for iden-

tification. We then use the model to study how shocks to suppliers propagate through

the supply chain. Search frictions result in highly heterogeneous cost incidence, driven by

within-relationship price adjustments and the reconfiguration of supply networks.

1 Introduction

The incidence of cost shocks—arising from factors like exchange rates, productivity changes,

or tariffs—is a central theme in international economics. Understanding the international

transmission of these shocks implies digging into the determinants of prices within complex

networks of firm-to-firm trade relationships. In recent years, significant progress has been

made in describing and modeling the endogenous structure of these networks.1 Most of this

literature, however, imposes stylized pricing rules that fail to account for the large dispersion

of prices and their dynamic over time, observed in firm-to-firm data.2
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sécurisé aux données – CASD) as well as the European Research Council (ERC) under the European Union’s
Horizon 2020 research and innovation programme (grant agreement No. 714597).
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Main contributions
1. Bertrand competition in a Ricardian model of firm-to-firm trade

2. Quantitative assessment of how frictions shape the incidence of cost shocks

3. Relationship formation, dissolution, switching informs search parameters of the model

4. Absolutely gorgeous data about matches

5. How do models with/without search frictions differ?
5.1 Search models always have a concept of being unmatched (unemployment)
5.2 How are aggregate steady-state variables affected by search?
5.3 Distributional effects tend to have small effect on changes
5.4 Level effects are critical for optimal tariffs

Relevant search-trade theory papers that you can leverage:
“Goods-market frictions and international trade” [Krolikowski and McCallum, 2021, JIE]

“Tariffs and Goods-Market Search Frictions” [Krolikowski and McCallum, 2025, RR, JIE]
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1. Nash bargaining nests Bertrand competition
- Well known that Nash bargaining nests Bertrand (when power of exporter is zero, β = 0)

- KM2021 have Nash over quantity and negotiated price, ndo, which is a convex combination of
the pre-tariff consumer price and the average total production cost less producers’ search costs

ndo = (1 − γdo)

(
pdo
tdo

)
+ γdo

(
v (qdo, wo, τdo, φ) + wofdo − woldo − κdoχ (κdo)wosdo

qdo

)
,

in which γdo ≡
(r + λ) (1 − β)

r + λ + βκdoχ (κdo)
∈ [0, 1] and consumer price pdo (φ) = tdoµwoτdo φ−1 is a

markup over marginal cost including tariffs.

- Alviarez et al. [2025] use our expression in their paper

- To get Bertrand, set β = 0 ⇒ γdo = 1, and assume fixed and sunk costs are zero

ndo = v (qdo, wo, τdo, φ) /qdo = woτdo φ−1
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2. Quantitative assessment of how frictions shape the incidence of
cost shocks

- KM2021 Proposition 2: welfare response to any foreign shock

- KM2021 Proposition 3: trade response to marginal cost shock

- KM2021 Proposition 4: trade intensive and extensive response to search cost shock

- KM2021 Appendix B.1 and B.4: shows how welfare/trade translate to price shocks

- KM2021 Table 4: calibrated price response to marginal cost shock with/without search
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3. Relationship status informs search parameters
- KM2021 Appendix C.1.3 shows how relationship status maps to search parameters using the

connection between Poisson point processes and the exponential distribution.

- Define yijpt = {0, 1} i exporter, j importer country, p product, t month.

- For example, separation occurs at Poisson rate µ so the probability that separation did not (and
formation does) occur during one unit of time (month) is:

P
[
yijpt = 1|yijp,t−1 = 1

]
= e−µ and P

[
yFjpt = 1|yFjp,t−1 = 0

]
= 1 − e−γFj .

- Can estimate a fixed effect regression

yijpt = δijp + δijt + δipt + δjpt + αyijp,t−1 + εijpt

and connect this to the search parameters via

P
[
yijpt = 1|yijp,t−1 = 1

]
− P

[
yFjpt = 1|yFjp,t−1 = 0

]
= e−µ −

(
1 − e−γFj

)
= α.

- Likewise for the other conditional probabilities of relationship status.
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4. Absolutely gorgeous data about matches

Drastically undersold the data. Carefully push the data much harder.
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5. 1. Search models always have a concept of being unmatched

- In trade and with random search and exogenous separations, this is the fraction of unmatched
product varieties (KM2021 and KM2025):

udo
1 − ido

=
λ

λ + κdoχ (κdo)
, ido =

∫ φ̄do

1
dG (φ) = G (φ̄do) .

- Unmatched varieties are missing from all aggregate variables (e.g. imports):

IMdo =

(
1 − udo

1 − ido

)
Nx

o

∫
φ̄do

ndo (φ) qdo (φ) dG (φ)

- Compared to models without search, fraction of unmatched varieties:
- alters the level of aggregate variables

- if matched rate responds endogenously in steady-state, alters the changes of aggregate variables
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5. 2. How are aggregate steady-state variables affected by search?
- Consider aggregate imports with/without search (would be helpful if you derive it):

IMs
Fj =

(
1 − uFj

)
NF

∫ c

0
pFj (c) qFj (c) dL (c) IMns

Fj = NF

∫ c

0
pFj (c) qFj (c) dL (c) ,

in which uFj = µ/
(
µ + γFj

)
, c

(
τFj , τF̄j

, z
)

, and Lj

(
c | µ, γFj , γF̄j

, τFj , τF̄j

)
.

- Consider the elasticity

∂ ln
(

IMs
Fj

)
∂ ln

(
τFj

) =
∂ ln

(
1 − uFj

)
∂ ln

(
τFj

) +
∂ ln (NF)

∂ ln
(
τFj

) +
∂ ln

(∫ c
0 pFj (c) qFj (c) dL (c)

)
∂ ln

(
τFj

)
- First two terms exogenous so apply Leibniz integral rule to

∂ ln
(

IMs
Fj

)
∂ ln

(
τFj

) =
∂ ln

(∫ c
0 pFj (c) qFj (c) dL (c)

)
∂ ln

(
τFj

)
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5. 3. Distributional effects tend to have small effect on changes
- In your setting, response differs with/without search because of the change in the shape of the

cost distribution, dL (c), not the exogenous matched rate,
(
1 − uFj

)
- KM2021 and KM2025 have changes in that distribution too, but find it has small effects

- KM2021 Appendix A.14.1 bounds the size of the contribution of the distribution to aggregates
- Intuitively, the cost without search sets a lower bound and the most the producer will pay sets the

upper bound

- Conjecture that in your model, changes effects on aggregates via the change in distribution
dL (c) are bounded and might also be small so that, for example

∂ ln
(

IMs
Fj

)
∂ ln

(
τFj

) ≈
∂ ln

(
IMns

Fj

)
∂ ln

(
τFj

)
- KM2021 repeatedly find that, unless the matched rate is affected, models with search have

changes in aggregate variable that are similar to changes without search
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5. 4. Level effects are critical for optimal tariffs, KM2025

- Search always affects levels and levels determine optimal tariffs for large open economies (LOE)

- Domestic consumption share in o is a function of unilateral tariffs, tu
do, set by d on o :

xoo (tu
do) ≡ Coo/ (Coo + Cdo/tu

do) , Cdo =

(
1 − udo

1 − ido

)
Nx

o

∫
φ̄do

pdo (φ) qdo (φ) dG (φ)

- Without selection, all varieties try to match, PPF is linear [Gros, 1987]:
- If d is small: (xoo

(
tu
do
)
= 1): tu

do = µ = σ/ (σ − 1)

- If d is large: tu
do = 1 + 1/

[
(σ − 1) xoo

(
tu
do
)]

- With selection and Pareto Melitz [2003] model:
- If d is small: (xoo

(
tu
do
)
= 1): tu

do = 1 + 1/ (µθ − 1) Demidova and Rodŕıguez-Clare [2009]

- If d is large: tu
do = 1 + 1/ (µθ − 1) xoo

(
tu
do
)

Felbermayr et al. [2013]

10



Summary

- Leverage prior search-trade theory results more

- Push the data harder

- Tell us when and why search frictions give predictions that differ from models without search
- With exogenous matched rates, adding search often has small effects on changes we already

understand (for example, change in welfare, trade elasticity, intensive, extensive margin etc.).

- But adding search always affects levels, which matters for other conclusions (like optimal tariffs)
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