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Abstract

Supply chain disruptions have become increasingly frequent, generating substantial uncertainty for

companies that rely on sourcing inputs for production. We investigate how firms facing supply chain

uncertainty adapt their sourcing strategies, by diversifying foreign suppliers, re-shoring, or selecting

suppliers based on cost and risk considerations. To answer these questions, we develop a multi-country

sourcing model in which firms choose where to import from, accounting for international supply-chain

disruptions. Our findings reveal that mean-preserving uncertainty introduces a positive option value

associated with diversifying the set of suppliers. However, country-specific aggregate risk also features

hedging motives, yielding ambiguous predictions on firms’ sourcing decisions. Leveraging firm-level

data from Chile, we use this structural model to estimate supply chain risk over time for major

trade partners as well as fixed costs of sourcing. We assess the impact of the recent surge in trade

risk following the Covid-19 pandemic, and we perform counterfactual exercises to evaluate how this

affected firms’ sourcing strategies. Our results indicate that the observed change in sourcing patterns

correspond more to changes in expected costs rather than solely to increases in risk.
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1 Introduction

Until recently, trade disruptions were relatively infrequent, allowing companies to reduce costs through

externalization and just-in-time strategies, without considering the diversification of their suppliers for

risk mitigation. Recent events such as Covid-19, the Russia-Ukraine war, as well as rapidly deteriorating

climate change, have brought higher uncertainty to supply chains. As stated in Baldwin and Freeman

[2021], the Business Continuity Institute (BCI) Supply Chain Resilience Report found that over a 25%

of the surveyed firms experienced ten or more disruptions in 2020, while the number in 2019 was under 5%.

The recent adverse supply chain risk have increased delivery times as well as shipping costs. For ex-

ample, Alessandria et al. [2023] shows that, from the start of the pandemic through February 2022, the

costs of shipping goods from Asia to the United States by air nearly doubled. In line with this, LaBelle

and Santacreu [2022] find that exposure to supply chain disruptions through global value chains greatly

influenced the transmission of supply chain shocks to U.S. prices. These effects all impacted how firms

evaluated their expected profits.

Figure 1: Quarterly average of supply chain risk and supply chain disruption sentiment

(a) Quarterly average of risk (b) Quarterly average of sentiment

Notes: Own creation using Hassan et al. [2023]’s data where they obtain firms’ exposure to the shock by using
text-based measures and finding the proportion of firms’ earning calls dedicated to the event of interest. Sentiment
and risk are, in our case, supply chain disruption’s overall perceived impact on the mean and variance of the firm’s
economic outlook, respectively.

Firms all over the world are evidently concerned about supply chain uncertainty, as illustrated in Figure

1. We observe how “supply-chain risk” appears in the firms’ earning calls – associated to deteriorated

sentiments in the recent years – using text-based measure from Hassan et al. [2023]. This uncertainty has

worsened the expected average economic outlook and increased the predicted variance of their profits.

However, there is an ongoing debate regarding the appropriate response of firms to this heightened

uncertainty. Some argue in favor of re-shoring operations, while others advocate for diversifying their

portfolio of suppliers. This diversification includes both domestic and foreign suppliers, aiming to reduce

exposure to the uncertainties of specific countries (Javorcik [2020], Bonadio et al. [2021], IMF [2022]).
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Consistent with this perspective, research by Dhyne et al. [2021] and Caselli et al. [2020] suggests that

diversifying suppliers can decrease aggregate volatility and enhance resilience against sectoral shocks.

The relevance of this theoretical discussion is reflected in actual sourcing decisions, where companies are

actively considering the best strategies to manage supply chain risks, as depicted in Figure 1. For instance,

a news article from the Financial Times on December 26, 2022, emphasizes this ongoing consideration of

supply chain uncertainty by companies.

However, carmakers are also aiming to be more rigorous over their choice of suppliers as they focus on the

resilience of the supply chain as well as costs, to make sure it does not break down. “It is no longer an era

where cost is the major driving factor,” said Masahiro Moro, senior managing executive officer at Mazda. “Right

now, robustness of our supply chain also needs to be considered to ensure the stable procurement of parts.”

This implies that managers are not solely focused on cost reduction when making sourcing decisions;

they are also prioritizing resilience and robustness. They fully take into consideration supply chain risk

in their decision-making process, to ensure the resilience of production and mitigate price swings during

disruptions. With that in mind, we are interested in understanding the effect of supply chain uncertainty

on firms’ sourcing decisions.

In this context, the objective of this paper is to understand the effect of supply chain uncertainty on the

sourcing decision of firms. Do firms adapt their sourcing strategy in face of uncertainty, by diversifying

their foreign suppliers, engaging in re-shoring, or selecting suppliers based on cost or risk considerations.

To answer these question, we develop a multi-country sourcing model where heterogeneous firms choose

where to import from, accounting for international supply-chain disruptions. Risk on trade cost affect

both firm-specific relationships and country-wide aggregate shocks from trade partners. Firms decide

their sourcing strategy by selecting the set of suppliers and pay a fixed cost of initiating a relationship

with an additional country. Given heterogeneity in productivity level, firms form expectations regarding

supply-chain risk, and choose where to source to maximize expected profits. Upon the realization of the

trade shocks, firms choose intermediate input expenditure from their available set of suppliers.

This model introduces risk in the framework of Antràs et al. [2017], and matches the empirical patterns

observed in the literature and in our data. We focus on trade in intermediate goods as it constitutes a

large portion of global trade flows, approximately two-thirds of trade volumes (Feenstra [1998], Hummels

et al. [2001], Johnson and Noguera [2017]). Given the contemporary relevance of vertical specialization

across countries (Hummels et al. [2001], Hanson et al. [2005]), understanding how firms navigate sourcing

decisions amid supply chain uncertainty becomes crucial. For the case of the US, Antràs et al. [2017],

and Bernard et al. [2007] find that importers are larger and more productive than non-importers, which

implies heterogeneity on the firm’s productivity. Antràs et al. [2017] find that firm size increases in the

number of countries they import from, giving rise to country level fixed costs. However, Alessandria et al.

[2023] and LaBelle and Santacreu [2022] find that supply chain disruptions increases final good prices

and inflation. This implies that supply chain uncertainty has adverse consequences on consumers.
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Using our model, we dissect the impacts of the decrease in marginal cost, supply chain shocks, mar-

ket demand, and fixed costs on the expected profit of final good firms. Theoretical analysis reveals that

uncertainty influences firms’ profits and sourcing decisions through three margins: (i) sourcing potential,

(ii) sourcing capability, and (iii) market demand. When decomposing firms’ expected profits, we find five

different effects: (i) the sourcing capability for expected shock, which is the term that increases when

adding countries to the sourcing strategy through adding an extra cost draw which increases competition

and lowers the overall cost. (ii) Risk effect on capability, which is an option value since firms gain from

adding riskier countries by being able to sell cheap if countries in their sourcing strategy are hit with a

positive shock. (iii) The covariance between sourcing capability and market demand, which is the effect

of hedging by adding countries that negatively covaries with the countries that most firms add to their

sourcing strategies. (iv) The market demand term, which is affected by the prices of all firms and only

by aggregate, and not idiosyncratic, uncertainty. And (v) the fixed cost of sourcing, which negatively

affects expected profits disincentivizing firms from adding all countries to their sourcing strategies. We

then utilize a numerical example to elucidate how these terms influence expected profits and we find that

the predominant driver of firms’ ex-ante sourcing decisions is the sourcing capability for expected shocks

term, while the risk effect on capability is positive but small and the covariance effect is negative but

smaller. This suggests that the impact of uncertainty on firms’ ex-ante sourcing decisions is marginal

compared to the effect of decrease in expected marginal cost from adding more countries.

Finally, we explore these dynamics for Chile, aligning our model with empirical observations. We will

estimate this model using quarterly data at the firm-level from the Chilean customs and IRS obtained

through the Central Bank of Chile. We have data from the first quarter of 2012 to the fourth quarter

of 2023, which we leverage to obtain the distribution of the shocks. For the estimation of the structural

model, we measure the fixed cost of sourcing from each country, using the average sales and expenditure

from 2012q1 to 2019q4. We do this to retrieve the firm-level fixed cost of sourcing, avoiding the period

2020q1-2023q4, since there is high supply chain uncertainty due to Covid-19 and wars. Because sourcing

decisions interact between countries, the dimensionality of our problem is very high, however, assuming

complementarity on these decisions, we leverage Jia [2008]’s algorithm to reduce the complexity of our

problem. Finally, we perform a counterfactual analysis in which we compare the extensive and intensive

margins for the cases of the average uncertainty from 2012q1-2019q4 to 2020q1-2023q4. We find an in-

crease in the number of firms that import from countries whose uncertainty increased, and a decrease

for those whose uncertainty decreased. The same occurs with the intensive margin, finding a positive

correlation between the amount imported from countries and their supply chain uncertainty. From this,

we learn that in our model, the option value effect is higher than the covariance effect, which implies that

firms’ want higher risk for the possibility of a positive shock.
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Related literature

Our paper contributes to five literatures. We contribute to the literature on firms’ sourcing decisions.

Antràs et al. [2017] write a multi-country sourcing model with firm and fixed cost heterogeneity that

accounts for the fact that more productive firms are heavier importers than less productive firms. They

follow both Melitz [2003] and Eaton and Kortum [2002] and find that, under certain conditions, the

interdependencies in the decision of firms on who to source from are very relevant. Blaum et al. [2018]

also write a multi-country sourcing model to understand the aggregate effect of input trade when firms

are heterogeneous. Using French data, they find that trade of inputs decreased manufacturing prices by

around 27%. Antràs and Helpman [2004] write a model in which firms have to decide weather to produce

intermediate goods or to import them, and from where. They then add contractual frictions in Antràs

and Helpman [2006]. Finally, Bernard and Moxnes [2018] reviews the literature on networks in trade. The

closest work to ours is Antràs et al. [2017], however, we contribute by adding both aggregate and idiosyn-

cratic supply chain uncertainty to an international sourcing model. We are able to understand how this

new channel affects both the decisions of who to source from (extensive margin) as well as how much to

source from each of the importers they initiated a relationship with (intensive margin). To the best of our

knowledge we are the first ones to add supply chain uncertainty to a sourcing model and calibrate it. We

also contribute by calibrating our model for a small open economy, like Chile, which might provide a new

insight as well as by recovering the moments of the supply chain uncertainty during the period 2012-2023.

Our work is also related to the theoretical literature on supply chain uncertainty and sourcing deci-

sions. Grossman et al. [2023a] study’s the effect of supply chain disruption uncertainty in the sourcing

decision of firms. The authors focus on the efficiency of sourcing decisions for different utility functions

when there are variable markups. They find that for the CES case, the government should subsidize di-

versification. Grossman et al. [2023b] writes a model for supply chain uncertainty resilience with vertical

production tiers and study the first- and second-best policies. Gervais [2018] writes a theoretical model

in which there is supply chain uncertainty and managers are risk-averse use diversification of suppliers

to make their profits less variable. He finds that, in this case, firms tend to import from suppliers with

less variance. Gervais [2021] writes a theoretical model to study if risk diversification can be motive

enough by itself to produce multi-country sourcing when firms are risk averse. Our work expands on

the previous papers by having a multi-country model that allows for a non-linear production function,

sourcing interdependencies, and to separate effect of cost and aggregate and idiosyncratic uncertainty.

We also have a model that can speak to features of the data, like the fact that most productive firms are

the ones that import and they import from more countries, which is relevant to understand how different

types of firms would react to uncertainty and how that would affect the aggregate economy. This will

allow us to understand how much of the sourcing decision is being driven by the effect of uncertainty and

how much comes from cost reduction and degree of complementarity between sourcing decisions as well

as evaluate counterfactual scenarios.

Another literature we relate to is the literature on tariff policy uncertainty. Handley et al. [2020] write a
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sourcing model in which there is policy uncertainty. Firms have to decide who to buy from considering

the expected marginal cost and the sunk cost they have to pay. They are able to separate between

a substitution and complementarity effect between inputs and find that the accession of China to the

WTO, which reduces tariff uncertainty, increased firms’ imports. Handley and Limão [2017] also study

the effects of reduced policy uncertainty from the accession of China to the WTO on trade, prices, and

real income. Charoenwong et al. [2023] study the relationship between trade and foreign economic policy

uncertainty and the supply chain networks of American firms, and find that firms that require more spe-

cific inputs, produce more differentiated products, have higher market shares, or those located in a more

central position in the production network are more sensitive to policy uncertainty. Our model is very

similar in spirit to Handley et al. [2020], since they add uncertainty to a multi-country sourcing model,

but our shocks are supply chain shocks and we have a static model, whereas they have a dynamic one. We

contribute to this literature by having a general framework for policy, supply-chain risk, and trade shocks.

We also contribute to the literature on trade disruption shocks. A way firms can deal with the un-

certainty in supply chains is by holding inventories, as stated by Alessandria et al. [2023], Carreras-Valle

[2021], firms have a trade-off between importing from the cheapest foreign supplier and uncertainty in the

delivery time in a world with an idiosyncratic demand risk. Carreras-Valle [2021] finds that the decrease

in delivery times explains more than half of the decline in inventory holding in the US. Novy and Taylor

[2020] write a trade model with uncertainty in the supply chain and inventories which they take to the

data and find that when there are uncertainty on supply chains, firms usually stop supplying from foreign

countries because of the high fixed cost. Our work contributes to this literature by adding supply chain

risk to a sourcing model that explains importing patterns and understand how uncertainty affects this.

Another way to deal with uncertainty in supply and demand is by having a diversified set of suppliers.

In this paper we focus on this counterpart of risk management, i.e., supply chain restructuring and we

contribute by analyzing uncertainty and firm’s sourcing choice using a structural model. In reality, we

expect both options to be working along side, but we abstract from the inventory holding decision to

focus on the specific effect of uncertainty in sourcing decisions.

Empirically, there seems to be contradictory evidence on the relationship between sourcing and un-

certainty. Lafrogne-Joussier et al. [2022], study how firms in GVC react to input shortages and find that

diversification doesn’t help mitigate the effect of shocks since it seems like firms were willing to pay the

sunk cost to import from other countries. LaBelle et al. [2021] investigate the role of global value chains

in the declines of manufacturing employment and output in the U.S. during COVID-19 and find a modest

impact of diversifying or re-nationalizing GVCs in mitigating the economy’s exposure to foreign shocks,

and Khanna et al. [2022] characterize what features make supply chains more resilient. D’Aguanno et al.

[2021] find that re-shoring increases aggregate volatility, while diversifying can lower it by decreasing the

exposure to a single country. Chung [2017] finds multi-sourcing seems to be more likely when the biggest

supplier is more risky. Finally, Ersahin et al. [2023] use textual analysis of earnings conference calls to

proxy for supply chain risk and find that firms that experience an increase in supply chain risk increase

investment and establish relationships with closer and domestic suppliers and with suppliers that are
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industry leaders. Our paper contributes to this strand of the literature by providing a multi-country

allows us to quantify how much of the sourcing decision comes from uncertainty because of supply chain

disruptions.

The remainder of our paper is organized as follows. In Section 2 we present our trade model with

exogenous supply chain disruptions and the main mechanisms for the competitive equilibrium. Then,

in Section 3 we solve for the equilibrium. In section 4 we introduce our data and provide descriptive

evidence. In Section 5 we estimate our structural model. In Section 6 we perform our counterfactual

analysis. Finally, in Section 7 we conclude.

2 Model

In this segment, we construct a quantifiable multi-country sourcing model rooted in the framework

proposed by Antràs et al. [2017]. The model incorporates supply chain uncertainty, which directly

impacts the pricing for intermediate inputs acquired by final-good firms. The decision-making process

for firms involves a decision to enter and pay the fixed cost of entry, without prior knowledge of their

productivity levels. Once their productivity is realized, they decide to produce and choose the set of

suppliers to source from by drawing expectations on the supply chain shocks and pay the relationship-

specific fixed costs. Following the revelation of supply chain shock realizations, firms can adjust and

make informed decisions regarding the quantity of imports they want from each available supplier they

previously started a relationship with.

2.1 Setup

The world consists of I countries, with i = 1, . . . , I denoting the origin country and j = 1, . . . , I represent-

ing the destination country. Our proposed static model delineates a three-stage decision-making process

for final-good firms. As illustrated in Figure 2, firms in country j commit to paying the fixed entry cost,

fej and enter the market prior to know their productivity, denoted by φ. Following entry, firms learn

their productivity, and draw expectations for both aggregate (γ̄ij) and idiosyncratic (γ̃ij(φ)) supply chain

shocks. Incorporating these expectations, firms select a set of suppliers, Ij(φ), and incur relationship-

specific fixed costs, fij , for each country they decide to start a relationship with. Subsequently, the

shocks γ̄ij and γ̃ij(φ) are realized, but the ex-ante sourcing strategy dictates that firms cannot source

from countries with which they lack established relationships. However, ex-post, firms retain the flexibil-

ity to determine the quantity of imports they want to get from each previously established supplier.
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Figure 2: Timeline

2.2 Preferences

In each destination country j, there are Lj homogeneous individuals who value consumption of our

designated sector of interest. This sector, as explored in our empirical analysis, encompasses a synthesis

of mining, manufacturing, and business activities. Additionally, individuals also derive utility from goods

originating in an outside sector in a Cobb-Douglas manner, given by

Uj(Coj , Csj) = C1−α
oj Cα

sj (1)

with Coj denoting the consumption of the outside sector and Csj the consumption of the sector of

interest. This expenditure allocation is characterized by a parameter α, signifying the proportion of

income dedicated to the consumption of goods from the sector of interest, while 1−α corresponds to the

spending on goods from the outside sector. Notably, within the sector of interest, individuals place value

on the consumption of differentiated varieties, denoted as ω, with a constant elasticity of substitution.

The elasticity of substitution for these varieties is characterized by σ > 1.

Csj =

(∫
ω∈Ωj

yj(ω)
σ−1
σ dω

) σ
σ−1

(2)

with Ωj representing the set encompassing all available varieties accessible to individuals within country

j ∈ I under the prevailing state of the world. From these preferences, which we assume homogeneous

for all individuals around the world, the resulting demand function for the variety ω in country j is as

follows:

yj(ω, γ̄, γ̃(φ)) = Csj

(
pj(ω, γ̄, γ̃(φ))

Pj(γ̄)

)−σ

= EjPj(γ̄)
σ−1pj(ω, γ̄, γ̃(φ))

−σ (3)

where pj(ω, γ̄, γ̃(φ)) is the price of variety ω in country j, for given aggregate and idiosyncratic shocks,

γ̄, and γ̃(φ), respectively, Ej is the total expenditure in our sector of interest in country j, which we will

take as fixed, and Pj(γ̄) is the ideal price index, given. To simplify the notation from now on, we will
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define a market size term for country j as

Bj(γ̄) ≡
1

σ

(
σ

σ − 1

)1−σ

EjPj(γ̄)
σ−1 (4)

where everything is independent of idiosyncratic shocks but the price index is dependent on aggregate

shocks. The outside sector in this economy, denoted Coj , which serves as a numeraire in our model, is

homogeneous and freely tradable and big enough to pin down wages, wj , in the economy in terms of

the outside sector’s output. This establishes the price of labor, the exclusive factor of production in our

capital-free economy. Aggregate income in country j is expressed as Yj = wjLj . Finally, equilibrium only

necessitates the determination of the aggregate price index, Pj(γ̄).

2.3 Technology and Market Structure

There exists a measure Nj of final-good firms in each country j ∈ I, owned by risk-neutral managers.

Ex-post profits are entirely redistributed to these global managers that are outside our economy. Each

of these firms specializes in producing a uniquely differentiated variety, since they each own a unique

blueprint. There is free entry in the market and, to produce their specific variety, final-good firms use a

unit measure of intermediate goods, and operate in a monopolistically competitive environment.

Drawing from the framework established by Melitz [2003], final-good firms face a sequential decision-

making process. Initially, they decide to enter and pay the fixed cost of entry, fej , in units of labor

specific to country j, before knowing the realization of their productivity, φ. Subsequently, after paying

the fixed cost of entry and having learned their productivity, firms, indexed by their productivity level

φ, decide to engage in production.

Firms anticipate the realization of supply chain shocks, shaping their decisions regarding their sourc-

ing strategy, which is made before the realization of the shocks. The set of countries firms choose to start

an importing relationship with is denoted as Ij(φ). Firms select this set of countries by maximizing their

expected profits, and paying the fixed cost for each established sourcing relationship, fij , also in units of

labor specific to country j.

Upon the realization of shocks, both aggregate (γ̄ij) and idiosyncratic (γ̃ij(φ)), final-good firms must

determine the quantity to procure from each supplier with whom a relationship has been initiated, de-

noted as Mij(φ, γ). The productivity parameter φ, which associates a final-good with a specific bundle

of inputs, is drawn from a country-specific distribution gj(φ) characterized by a support in [φ
j
,∞),

and an associated continuous cumulative distribution Gj(φ). The supply chain disruptions are cap-

tured by γij(φ) = γ̄ij × γ̃ij(φ), where γ̄ij represents common relationship-specific aggregate shocks, and

γ̃ij(φ) accounts for firm-relationship-specific idiosyncratic shocks. We have that γ̄ij ∼iid Ψij(γ̄), and

γ̃ij(φ) ∼iid Ψφ
ij(γ̃), and idiosyncratic and aggregate shock are uncorrelated. Examples of these shocks can

be found in cases like a national level quarantine, a war, a natural disaster, the Evergreen boat stuck in
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the Suez canal, a problem with output specificity, or weather problems. We interpret these as shocks to

the iceberg cost because these events will affect the price a country has to pay to import intermediates

from the affected country. We will take this shock to be mean-preserving and change the variance as to

evaluate the effect of the uncertainty even though, as seen in Figure 1b, uncertainty is expected to affect

both the mean and the variance.

Our model posits that final-good firms procure a unit measure of firm-specific intermediate inputs, char-

acterized by imperfect substitutability within a firm and perfect substitutability across different firms,

irrespective of their country of origin. The degree of substitution is captured by a constant elasticity

parameter denoted as ρ. Notably, the specific value of the elasticity of substitution between intermediate

inputs does not drive the results in our model, as it leverages a within-firm framework inspired by Eaton

and Kortum [2002], similar to the approach taken by Antràs et al. [2017].

Intermediate-good firms in our model operate under a constant-returns-to-scale technology for the pro-

duction of their varieties, utilizing labor as the primary input. The unit labor requirement associated

with the production of firm φ’s intermediate input ν ∈ [0, 1] in country i ∈ I is denoted as ai(ν, φ), where

the specificity of the firm is accounted for to avoid including innocuous fixed costs. There is perfect

competition on the intermediate-good market, so intermediate-good firms sell at marginal cost. Then, in

our world, the price at which final-good firms procure intermediate goods from country i encompasses

the iceberg trade cost of shipping from country i to country j, τij , as well as the potential different cost

in case of supply chain shocks, γ̄ij × γ̃ij(φ), as well as the cost of labor. Then, the cost of an input is

given by τij γ̄ij γ̃ij(φ)ai(ν, φ)wi. This implies that the price paid by firm φ in country j for its input ν is

given by:

si(ν, φ, γ(φ); Ij(φ)) = arg min
i∈Ij(φ)

{
wiai(ν, φ)τij γ̄ij γ̃ij(φ)

}
(5)

As the production of a final-good variety by final-good firms entails utilizing a unit measure of inputs,

the marginal cost for firm φ situated in country j can be expressed as:

cj(φ, γ̄, γ̃(φ)) =
1

φ

(∫ 1

0
si(ν, φ, γ̄, γ̃(φ); Ij(φ))1−ρdν

)1/(1−ρ)

(6)

Following Antràs et al. [2017] and Eaton and Kortum [2002], we will allow the productivity parameter,

1/ai(ν, φ) to follow a Fréchet distribution, such that:

P(ai(ν, φ) ≥ a) = e−Tia
θ
, with Ti > 0 (7)

where Ti is the state of technology in country i, so better technology implies more productivity, while

θ determines the variability of productivity draws across inputs. A low θ implies more comparative

advantage within intermediates across countries.
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2.4 Discussion of assumptions

Before closing down the model and finding the equilibrium, we discuss the reason behind several model

assumptions, and how relevant they are to our results. First, in defining the timing of our model, we

specify that firms determine their sourcing decisions before the occurrence of supply chain disruptions.

Subsequently, once the shocks materialize, firms possess the flexibility to adjust through their intensive

margin, dictating the quantity sourced from each pre-established supplier. We justify this timing assump-

tion for several reasons. The first reason is our reliance on ex-post data; we typically observe the actual

purchase made by firms after the realization of the state of the world, rather than having access to data

on potential sourcing decisions for every conceivable state. The second reason is that this assumption

serves as a simplifying heuristic, streamlining the analysis and enabling a focused examination of the

distinct impacts of uncertainty on the sourcing decision, or extensive margin, apart from its influence on

the intensive margin. This division facilitates a more nuanced understanding of the specific dynamics at

play and contributes to the clarity of our analytical framework. This assumption is relevant in explaining

why the effect of uncertainty is not as strong for ex-ante sourcing strategies, and why firms can risk

sourcing from countries with high uncertainty. We will discuss this in more detail later in the paper.

The second assumption is about the ownership structure of final-good firms, which are owned by risk-

neutral managers. Ex-post profits are entirely redistributed to these global managers outside our small

open economy. To assess the sensitivity of our results to this assumption, in our numerical experiment

appendix we introduce an alternative scenario where firms take households’ preferences into account

through the inclusion of a stochastic discount factor (SDF) in the profit function. Relying on finance and

option pricing theory, changing the SDF is analogous to a change in the probability distribution of the

shock, implying a larger weight on high-marginal utility events. From this, we find that our risk-neutral

managers’ assumption is not crucial for our results. Alternatively, the firm could be owned by risk-averse

managers, like in Gervais [2021] and Gervais [2018]. While these alternative approaches in ownership and

decision-making frameworks offer valuable insights, our focus remains on the trade literature’s prevailing

models concerning sourcing decisions. Our choice to maintain risk-neutral firms aligns with the majority

of literature in this domain. By adhering to this standard, we aim to isolate and comprehend the distinct

impact of uncertainty on firms’ sourcing decisions within well-established frameworks. Comparisons with

other motives for trade, such as comparative advantage, could be explored in future extensions to enrich

the understanding of risk-neutral firms’ importing decisions in the presence of uncertainty.

The third assumption in our modeling framework pertains to the specification of final-good firms’ pro-

duction functions as constant-elasticity-of-substitution (CES) across input varieties. Moreover, following

Eaton and Kortum [2002], we use a Fréchet distribution for each intermediate-variety firms’ productivi-

ties. Because of extreme values, there always exists a set of variety for which each country serves as the

most cost-effective producer, exporting to the rest of the world. Notably, our assumption implies that

the elasticity of substitution between inputs, ρ, does not influence the sourcing strategy decision across

countries. As we previously discussed, this could potentially be an important assumption because Boehm
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et al. [2019] find that the elasticity of substitution between domestic factors and imported intermediates is

close to zero, which means that the production function should be modeled closer to a Leontief production

function. Despite this potential sensitivity, we adhere to the standard assumption in the trade literature,

allowing for tractability in our analytical approach. Although it would be an interesting avenue to explore

the impact of relaxing this assumption and setting the elasticity close to Leontief, we investigate how

much this influences our results but going beyond that lies outside the scope of our current study. Our

modeling framework remains aligned with Eaton and Kortum [2002] and Antràs et al. [2017] to facilitate

a more direct comparison and integration into the existing literature.

The fourth assumption in our model involves the allocation of risk, designating final-good firms as the

entities bearing all the risk. This decision arises from the consideration that intermediate-good firms op-

erate in a perfectly competitive environment, selling their products at marginal cost. Consequently, any

increase in prices is absorbed by final-good firms. This simplifying assumption is adopted to streamline

the focus on the decision-making processes of final-good firms. This assumption is inherited from Antràs

et al. [2017], where final-good firms operate in monopolistic competition while intermediate-good firms

are perfectly competitive. We follow this assumption for the sake of analytical tractability and practical

considerations, since this would introduce extra complexities into our structural estimation process.

Our fifth assumption involves the separation of supply chain shocks from iceberg costs. This decision is

made primarily for exposition purposes, allowing for a more targeted examination of the specific effects

of uncertainty and to be able to separately estimate them in our structural analysis. Alternatively, it

could be conceivable to model iceberg costs as stochastic, which would be equivalent from a modeling

perspective. Nonetheless, we wanted to be able to separate them to understand the specific effects of

uncertainty on top of the usual iceberg cost motive. This assumption does not affect our results in any

relevant manner.

Finally, we carry some of the same assumptions as Antràs et al. [2017], which are the fact that (i) labor

requirements are specific to the final-good firm, introducing a motive for the existence of non-trivial fixed

costs. However, the model remains unchanged if labor requirements are not firm-specific. (ii) Final goods

are deemed too costly to be traded internationally. Consequently, individuals exclusively procure final

goods from their own country, denoted as j. We assume this because it underscores the localized nature

of the final goods market and allows us to focus on the intermediate-goods’ imports, which accounts for

2/3 of international trade. (iii) Different market structures are used between intermediate and final good

firms, where intermediate firms have perfect competition and final good firms monopolistic competition.

We do this so that firms can cover the fixed cost of entry and of starting a relationship and to focus

on the final-good firms. (iv) All final good producers combine a measure one of inputs in production,

simplifying the structural estimation process. Finally, (v) wages are pinned down by this big outside

sector, which provides tractability.
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3 Sourcing Strategy and Equilibrium

The equilibrium of the competitive model is derived through a sequential backward induction process.

First, we assume firms in country j already payed all the fixed costs, fej and fij , associated with a

predetermined sourcing strategy, Ij(φ). With knowledge of the realization of φ, γ̄ij , and γ̃ij(φ), firms

have to choose the optimal share of intermediate inputs to buy from their available sources. Second, we

assume that firms have not yet payed the country-specific fixed cost of sourcing, fij , do not know the

realization of the supply chain shocks, γ̄ij and γ̃ij(φ), yet and have to form expectations about these

shocks to choose their sourcing strategy, Ij(φ). Finally, after firms have solved for both the share of

intermediate input purchase and their sourcing strategy, we aggregate and use the free-entry condition

and the outside sector which pins down wages to solve for the number of firms that enter in equilibrium.

From now on, we will denote firms in country j by their distinct productivity level, φ.

3.1 Final-Good Firm Behavior Conditional on Sourcing Strategy, Ij(φ)

Consider a firm φ in country j that has already incurred the fixed cost of entry, fej , and all the country-

specific fixed cost of sourcing, fij , associated with a given sourcing strategy, Ij(φ). Each firm wants to

minimize the cost at which they get their intermediate goods for each specific variety, ν. As previously

stated, final-good firms make decisions regarding the country from which to source each variety, by

minimizing wiai(ν, φ)τij γ̄ij γ̃ij(φ) for each i ∈ Ij(φ). Now, leveraging the properties of the Fréchet

distribution, we proceed to derive the expression for the share of intermediate input purchases by firm φ

in country j from country i. We get

Xij(φ, γ) =
Ti(τij γ̄ij γ̃ij(φ)wi)

−θ

Θj(φ, γ)
if i ∈ Ij(φ) (8)

and Xij(φ, γ) = 0 otherwise, where

Θj(φ, γ) ≡
∑

k∈Ij(φ)

Tk(τkj γ̄kj γ̃kj(φ)wk)
−θ (9)

From the use of the Fréchet distribution, we get that firms always buy a positive amount of input from

each country in their sourcing strategy set. Following Antràs et al. [2017], we will denote Θj(φ, γ) ≡∑
k∈Ij(φ) Tk(τkj γ̄ij γ̃kj(φ)wk)

−θ as the sourcing capability of firm φ in country j and Ti×(τij γ̄ij γ̃ij(φ)wi)
−θ

as the sourcing potential of country i from the point of view of firm φ in country j. The sourcing poten-

tial of country i from the point of view of firms in country j is increasing in the technology parameter

and decreasing in iceberg costs, supply chain shocks and wages. This is country i’s contribution to the

sourcing capability of firm φ in country j. Then, the sourcing capability of firm φ in country j also

depends on these parameters, extending beyond a single country i to encompass all countries within firm

φ’s sourcing strategy. We will call this ex-post Eaton and Kortum, within the firm.
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Once firm φ in country j chooses their least costly supplier for each variety ν, as obtained in Eaton

and Kortum [2002], the overall marginal cost faced by firm φ from j can be written as

cj(φ, γ̄, γ̃(φ)) =
1

φ
(ηΘj(φ, γ̄, γ̃(φ)))

−1/θ (10)

with η =
[
Γ
(
θ+1−ρ

θ

)] θ
1−ρ

and Γ the Gamma function. From equation (10) we learn that the overall

marginal cost faced by the firm is positively affected by both aggregate and idiosyncratic supply chain

shocks, which means that a shock higher than 1 increases costs, while a shock lower than 1 decreases

them. To ensure that this is well defined, as in Eaton and Kortum [2002], we need that θ > ρ− 1. Since

final-good firms are monopolistically competitive they charge a homogeneous markup over marginal cost,

so the price charged by the final-good firm φ in country j is given by

pj(φ, γ̄, γ̃) =

(
σ

σ − 1

)
cj(φ, γ̄, γ̃) (11)

Analyzing the overall marginal cost for firm φ in country j, we observe that having a higher sourcing

capability reduces the overall cost of intermediate inputs for the firm. Then, incorporating an additional

country into a firm’s sourcing strategy, for given shocks, reduces the overall marginal cost and, conse-

quently, lowers their prices. This outcome arises because adding a country gives the firm an extra chance

to draw on a lower marginal cost, which increases competition and lowers the expected minimum price per

intermediate good for all varieties ν and countries in the sourcing strategy. In the context of uncertainty,

it also gives the firm a chance to draw on an extra marginal cost of a country that was positively affected

by supply chain uncertainty. Examining a fixed sourcing strategy reveals that negative (positive) supply

chain shocks will increase (decrease) the overall marginal cost, and hence increase (decrease) final-good

prices if the shocked countries are part of the firm’s sourcing strategy.

Then, the ex-post profits of firm φ in country j given the sourcing strategy Ij(φ) can be written as

π(φ, γ̄, γ̃(φ)) = φσ−1 (ηΘj(φ, γ̄, γ̃(φ)))
σ−1
θ Bj(γ̄)− wj

∑
i∈Ij(φ)

fij (12)

From this equation we learn that, for a fixed market demand, Bj(γ̄), there is a trade-off between including

a country in the sourcing set, thus increasing the sourcing capability, and paying the fixed cost of starting

the relationship with that country. For the ex-post profits we see that, the bigger the sourcing set, the less

the profits are affected by specific shocks through the sourcing capability term. Then, there is an extra

trade-off between adding more countries to be less influenced by particular shocks and paying the fixed

cost of sourcing. For a non-fixed market demand term, there is also an equilibrium effect of aggregate

shocks on the price index, which directly impacts the market demand term. However, idiosyncratic shocks

are washed away and do not affect the price index. Since this equation is ex-post, only actual shocks

affect it, and not uncertainty, which affects ex-ante profits.
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3.2 Choice of Optimal Sourcing Strategy, Ij(φ)

We now assume that firms do not know the realization of the supply chain shocks. Then, firm φ in country

j forms expectations of the supply chain shocks and chooses the optimal sourcing strategy, Ij(φ) ⊆ I,

that maximizes their ex-ante profits. With 1ij an indicator function that takes the value 1 if country i is

included in the sourcing strategy of firm φ in country j and 0 if not, we can write the ex-ante problem

of the firm as

max
1ij∈{0,1}Ii=1

E(πj(φ, γ̄, γ̃(φ))) = E

(
φσ−1

(
η

I∑
i=1

1ijTi

(
τij γ̄ij γ̃ij(φ)wi

)−θ

︸ ︷︷ ︸
≡Θj(φ,γ̄,γ̃(φ))

)σ−1
θ
Bj(γ̄)

)
− wj

I∑
i=1

1ijfij (13)

From the above equation we observe that, given the market demand term Bj(γ̄), for (σ − 1)/θ > 1, the

firm faces a trade-off between the expected increase in revenues from adding a country to their sourcing

strategy and the increase in costs because of the country-specific fixed cost of starting a relationship,

wjfij . The effect of shocks on profits is twofold for the aggregate case; supply chain uncertainty affects

both the sourcing capability of firms as well as the market demand in country j. To see the effect of

aggregate supply chain disruption uncertainty on the market demand term for country j, remember that

it is positively affected by the total expenditure in our sector and the ideal price index, where aggregate

shocks affect the market demand through its effect on the price index. This can be thought of as an ex-

ternality to the firm, since the decision of all other firms of where to source from affects firm φ’s expected

profits, but this is not taken into account by the firms when they are making their decisions. However,

idiosyncratic uncertainty only affects expected profits through its effect on the sourcing capability and

does not affect the market size. In the last subsections of section 3 we will dive deeper into the effect of

aggregate uncertainty on the price index, and hence on the market demand, and how that affects firm’s

decisions on where to source from.

Examining equation (13), we observe that it is a combinatorial optimization problem in expectation,

introducing complexity due to the uncertainty and the inherent interdependence in sourcing decisions.

The decision to incorporate a country in the sourcing strategy depends on the number and characteristics

of the other countries in the set. If we just calculate the expected profits for different sourcing strategies

and we choose the one that maximizes the equation above, we would have to compute 2I expectations

and choose the highest one. This is feasible for a small number of countries, approximately 12, but it

becomes quickly unfeasible for a larger number of countries. To address this computational challenge, we

establish that our problem adheres to a pecking order in expectation. This distinctive property allows

for the application of Jia [2008]’s algorithm, offering a more computationally tractable solution to the

optimization problem, particularly in scenarios involving a substantial number of countries.

From the problem of the firm, we can see that there is a relationship between productivity, φ, and
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sourcing capability, Θj(φ, γ̄, γ̃(φ)). From Antràs et al. [2017] we know that, for the case under no un-

certainty, the profit function is supermodular in φ and Θj(φ, γ̄, γ̃(φ)). In the case under uncertainty, we

have that, by definition, γ̄ij , γ̄ij(φ) > 0 and the expectation is a weighted average, so we have a weighted

average of supermodular functions, which is supermodular. We will prove that the profit function is also

supermodular in expectation.

Proposition 1: For γ̄ij , γ̃ij(φ) > 0 and i.i.d, the solution 1ij(φ) ∈ {0, 1}Ii=1 to the optimal sourc-

ing problem is such that

(a) a firm’s expected sourcing capability times its market demand term

E
(
Θj(φ, γ̄, γ̃(φ))

σ−1
θ Bj(γ̄)

)
= E

(
(
∑I

i=1 1ij(φ)Ti(τijwiγ̄ij γ̃ij(φ))
−θ)

σ−1
θ Bj(γ̄)

)
is nondecreasing in φ

(b) if (σ − 1)/θ ≥ 1, then Ij(φL) ⊆ Ij(φH) for φH ≥ φL, where Ij(φ) = {i : 1ij(φ) = 1}

Proof: See theoretical appendix.

Proposition 1, part (a), reveals that more productive firms exhibit a larger expected sourcing capa-

bility times market demand compared to less productive firms. This outcome may arise from multiple

factors. Firstly, more productive firms may engage in sourcing from a greater number of countries than

their less productive counterparts. Alternatively, it could stem from their strategic sourcing from coun-

tries characterized by high sourcing potential, i.e., high Tij(τij γ̄ij γ̃ij(φ)wi)
−θ, attributed to factors such

as (i) high technology, (ii) low wages, (iii) low iceberg costs, (iv) small/“positive” shocks, or because (v)

their shocks negatively correlate with the shocks that affect the market size. It could happen that high

productivity firms have a larger expected sourcing capability times market demand because they buy

from one foreign country that has lower wages, or better technology, or has higher uncertainty, which

could ex-post imply a smaller price, or that the shock covaries negatively with shocks from the countries

that most firms source from. On the opposite side, low productivity firms could be buying from two coun-

tries with lower fixed cost of sourcing than the country from which the high productivity firm sources

from, but have a higher marginal cost, because of worse technology, higher wages, or less uncertainty, for

example. It could happen instead that high productivity firms are sourcing from more countries than low

productivity firms thus reducing the overall marginal cost for the firm by giving an extra cost draw and

increasing competition between countries.

As explained, Proposition 1, part (a), leaves the specific mechanism undisclosed, while part (b) provides

insight that, under the condition (σ−1)/θ ≥ 1, implying complementarity in the sourcing decisions, more

productive firms source from a greater number of countries compared to less productive firms. This is

because the expected profit function has increasing differences in (1ij ,1kj) for i, k ∈ {1, . . . , I} and j ̸= k,

implying that the marginal benefit of adding an extra country is not reduced by adding other countries to

the set Ij(φ). We understand complementarity as the fact that the marginal benefit of adding an extra

country increases with the number of countries, since there’s an extra draw to lower the cost and that

creates competition between countries which lowers the overall cost. This is the case when (σ− 1)/θ ≥ 1
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because it means that σ is high, and/or, θ is low. A high σ implies that consumers are price elastic, so

they are more sensitive to lower prices, and a low θ means that inputs are more heterogeneous. When

either of these is true, lowering the price has higher benefits, so more productive firms will always want

to add countries to their sourcing strategy to reduce the cost through this mechanism.

From Proposition 1 (b), there exists a “pecking” order, which means that there is a strict hierarchi-

cal order in the extensive margin of offshoring. This implies a distinct hierarchical arrangement wherein

all firms importing from one country source from the same one (e.g., China), and correspondingly, firms

importing from two countries do so from the same specific countries (e.g., China and the United States).

However, it is crucial to note that this hierarchical order, under uncertainty, is not necessarily identical

to the case without uncertainty. The determination of the hierarchical order now encompasses not only

countries’ marginal and fixed costs but also their expectations of shocks and how these shocks correlate

with market demand, so the pecking order is maintained in expectation. This is the case if we have fixed

costs that are relationship specific but not relationship-firm specific.

As we show in Proposition 1, because of increasing differences in the profit function, when σ− 1 ≥ θ, we

can now write:

Proposition 2: For all i ∈ {1, . . . , I}, define the mapping Vij(φ, γ̄, γ̃(φ), I) to take the value of one when-

ever including country i in the sourcing strategy I raises firm-level expected profits E(πj(φ, γ̄, γ̃(φ), I)),
and zero otherwise. Then, whenever (σ − 1)/θ ≥ 1, Vij(φ, γ̄, γ̃(φ), I ′) ≥ Vij(φ, γ̄, γ̃(φ), I) for I ⊆ I ′.

Proof: See theoretical appendix.

Building on Proposition 1, akin to Antràs et al. [2017], we exploit this proposition’s insights to em-

ploy Jia [2008]’s algorithm. This allows us to reduce the dimensionality of our problem. Leveraging the

expected hierarchical order, we initiate the process from the set comprising all countries, denoted as Ī.
Subsequently, we iteratively eliminate countries until we identify the point where Vij(φ, γ̄, γ̃(φ)) = 0.

This outcome provides the upper bound for the sourcing strategy. Conversely, starting with the set that

encompasses no countries, denoted as I, we systematically incorporate countries until the point where

Vij(φ, γ̄, γ̃(φ)) = 1 is reached. This procedure yields the lower bound for the sourcing strategy. By

adopting this approach, we circumvent the need to compute all potential sourcing strategies to address

the firm’s problem. This reduction in dimensionality enables the resolution of the problem for a larger

number of countries. However, it’s important to note that this method is applicable exclusively in the

“complements” case, where σ−1 > θ. It is not suitable for the “substitutes” case, which would necessitate

additional assumptions, such as a common fixed cost for all foreign countries.

Finally, we obtain the firm-level intermediate input purchases from any country i ∈ Ij(φ). This is

an ex-post decision for firms so, for i ∈ Ij(φ), this will be a fraction (σ − 1)Xij(φ, γ̄, γ̃(φ)) of firm’s
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ex-post profits, which gives us

Mij(φ, γ̄, γ̃(φ)) = (σ − 1) η
σ−1
θ φσ−1 (Θj(φ, γ̄, γ̃(φ)))

(σ−1
θ

−1) Ti(τij γ̄ij γ̃ij(φ)wi)
−θ Bj(γ̄), (14)

with Mij(φ, γ̄, γ̃(φ)) = 0 if i /∈ Ij(φ).

From equation (14), we observe that, for (σ − 1) ≥ θ, i.e., when there are complementarities in the

sourcing decisions, and with a fixed market demand, Bj(γ̄), firm-level intermediate input purchases from

any country i ∈ Ij(φ) are increasing in both the sourcing potential, Ti(τij γ̄ij γ̃ij(φ)wi)
−θ, and the sourcing

capability, Θj(φ, γ̄, γ̃(φ)) =
∑

k∈Ij(φ) Tk(τkj γ̄kj γ̃kj(φ)wk)
−θ. This implies that, not only does the sourc-

ing potential of country i contribute to firm-level intermediate input purchases, but also the sourcing

potential from all other countries in the firm’s sourcing strategy, k ∈ Ij(φ). In cases where Bj(γ̄) is

not fixed, the market demand is not directly affected by idiosyncratic shocks, which solely impact the

sourcing potential and capability. Consequently, both aggregate and idiosyncratic shocks for all countries

affect the firm-level intermediate input purchase decision of firm φ in country j’s through the sourcing

capability and country i’s shock through the sourcing potential too. However, the realized aggregate

shocks for all countries in any firm’s sourcing strategy influence the market demand too, resulting in the

sourcing decision of all other firms also affecting firm φ’s intermediate input purchases.

In the absence of a constant market demand term, Bj(γ̄), the impact of an aggregate shock γ̄ij on

Mij(φ, γ̄, γ̃(φ)) becomes nuanced. Consider a scenario where only country i ∈ Ij(φ) experiences a nega-

tive shock. This would lead to a reduction in both the sourcing potential of country i and the sourcing

capability from the point of view of a firm φ in country j. However, the equilibrium-determined market

demand will be affected through the change in the price index. A negative aggregate shock, i.e., γ̄ij > 1

implies an increase in the price index, and so an increase in the market demand. It could even happen

that the increase in market demand is big enough to even offset the negative effect of the shock if i is

the country where most firms are sourcing from and it is very negatively shocked. Conversely, if only

country k ∈ Ij(φ) is negatively shocked, the sourcing potential of country i from the viewpoint of country

j remains unaffected, but the sourcing capability diminishes, while the market demand rises. In this sit-

uation, it is plausible that the increase in market demand, triggered by the higher price of the alternative

country k, could counterbalance the reduction in demand for intermediate inputs from country i due

to the complementarities in sourcing capability. The outcome hinges on how big the shock is and the

distribution of firms sourcing from each origin.

Consider now an idiosyncratic shock occurring for firm φ importing from country k ̸= i, with k ∈ Ij(φ),
such that Bj(γ̄) remains unaffected by this shock. This shock will diminish the sourcing capability of firm

φ in country j. Under the condition (σ − 1)/θ > 1, this reduction will propagate to decrease firm-level

intermediate input purchases from all countries, not limited to country k. In the case of a shock to

country i, instead of k, the reduction to the intermediate input purchases from country i for firm φ will

be even more pronounced due to the decrease in the sourcing potential of country i.
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Nonetheless, except for the case of idiosyncratic shocks, the price index will adjust in equilibrium, which

will affect the market demand. In the event of a shock to country k, the market demand term will

rise, which could counterbalance the decrease of the sourcing capability or even increase the firm-level

intermediate input purchases from country i ̸= k. In section 4, we will take a closer look at the effect of

uncertainty in the expected profits of final-good firms.

3.3 Equilibrium

To solve for the equilibrium, we assume that there is a perfectly competitive outside sector in which

consumers spend (1−α) of their labor income on. This implies that they allocate α of their labor income

to our relevant sector. The outside good, which is homogeneous and freely tradable across countries uses

labor linearly and serves as our numeraire. We assume that the share (1 − α) is large enough that the

labor productivity of this sector pins down the wage rate wj in each country j. As previously noted, we

only need to determine Pj(γ̄), since wages are exogenous.

Because of our assumed timeline, firms make the decision to enter and pay the fixed cost of entry before

learning their productivities. Consequently, firms will continue to enter until the expected profits from

entry become zero. Therefore, the free-entry condition in our sector of interest is expressed as:

∫ ∞

φ̃j

∫
γ̄

∫
γ̃(φ)

φσ−1(ηΘj(φ, γ̄, γ̃(φ)))
σ−1
θ Bj(γ̄)− wj

∑
i∈Ij(φ)

fij

 dΨ̃φ
ij(γ̃)dΨ̄ij(γ̄)dGj(φ) = wjfej , (15)

where φ̃j denotes the productivity of the least productive firm in country j.

Finally, we want to obtain the number of active firms in equilibrium so, using equations (15), (4), (10),

and (11), as well as Fubini’s theorem, and the fact that Ej is a share α of labor income, we find1

Nj =
αLj

σ

(∫∞
φ̃j

∫
γ̃(φ)

∑
i∈Ij(φ) fijdΨ

φ
ij(γ̃)dGi(φ) + fej

) (16)

This leads to the equilibrium number of active firms denoted as Nj [1 − Gj(φ̃j)]. This is obtained when

the fixed cost of sourcing from domestic is non-zero, resulting in a positive measure of firms choosing not

to produce. For our empirical strategy, we set the domestic fixed cost, fjj , to be zero, so all firms will

produce, since in our data we only observe firms that are producing.

1Fubini’s theorem states that if the integral of the absolute value is finite, then the order of integration does not matter,
so we can interchange the order of the integrals.
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Finally, the equilibrium price index is given by

Pj(γ̄) =

(∫
ω∈Ωj

∫
γ̃(ω)

pj(ω, γ̄, γ̃(ω))
1−σdΨ̃ω

j (γ̃)dω

) 1
1−σ

(17)

where we see that idiosyncratic shocks do not affect the price index, but aggregate shocks do.

4 Theoretical investigation – effects of uncertainty

To understand the influence of uncertainty of the sourcing decision, we study both analytically and

numerically how firms profit change with both aggregate and idiosyncratic supply chain risk. Through

a theoretical decomposition, we see that mean-preserving spread shock have ambiguous effects on firm

sourcing. Providing a simple example with three countries, we

4.1 Expected Profits’ Decomposition

As firms choose sourcing to maximize profits, it becomes crucial to assess the relative the influence of

different factors affecting these decisions. To achieve this, we decompose the components that contribute

to firms’ expected profits into five key elements: (i) sourcing capability for expected shocks, (ii) the

impact of uncertainty on sourcing capability, (iii) expected market demand, (iv) covariance between

sourcing capability and market demand, and (v) the fixed costs of sourcing. We first write the theoretical

decomposition and then we explore the quantitative importance of each component through a numerical

exercise.

E
[
π(φ, γ)

]
= φσ−1

(
ΘH(φ,E[γ])

σ−1
θ︸ ︷︷ ︸

Sourcing capability

for expected shock

+ E
[
ΘH(φ, γ)

σ−1
θ −ΘH(φ,E[γ])

σ−1
θ
]︸ ︷︷ ︸

Effect of uncertainty on sourcing capability

)
× E(BH(γ̄))︸ ︷︷ ︸

Expected

market demand

(18)

+ φσ−1 Cov(ΘH(φ, γ)
σ−1
θ , BH(γ̄))︸ ︷︷ ︸

Covariance btw sourcing capability

& market demand

− wj

∑
i∈I(φ)

fij︸ ︷︷ ︸
Fixed cost of sourcing

The first term, the sourcing capability for the expected shock ΘH(φ,E[γ]), encapsulates the expected im-

pact of incorporating an additional country into the set of sourcing options. Adding a country allows the

firms to draw an additional variety that can have lower costs, given the fat-tail of the Fréchet distribution

of productivity across varieties. This heightens the competition between countries and thereby reduces

overall costs, as observed in Antràs et al. [2017]. Notably, this term is affected by the shock itself but

remains unaffected by the uncertainty surrounding it, given its dependence on the average rather than

the variance. This expected change in profit is at the heart of deterministic models of trade.

The second term, the risk effect on the sourcing capability, introduces a first effect of uncertainty, that we
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denote the “option value of trade risk”. Given by the difference between the realized sourcing capability

after a shock ΘH(φ, γ) and the sourcing capability for the average shock ΘH(φ,E[γ]), this term reflects

the influence of the variance of the trade cost shocks on the variance of the sourcing capability. Since a

higher sourcing capability implies a lower cost and higher revenues, it contributes to the overall expected

profits. Indeed, firms prefer countries with high risk because they would get a chance to sell cheap if one

of the countries in their sourcing strategy is positively shocked, i.e., γ < 1. Because firms can ex-post

adjust their intensive margin, they can increase the share they buy from the country that is positively

shocked and then sell at a lower cost, even if the other countries are negatively shocked. Both the sourcing

capability for the expected shock term and the option value term are then multiplied by the expected

market demand BH(γ̄). Overall, firms have higher expected profits from higher variance of shocks, i.e.,

higher uncertainty.

Another impact that uncertainty has on the firms sourcing comes from the covariance between the sourc-

ing capability and the market demand, that we call “hedging effect”. Firms would want to hedge and

source from countries that are negatively correlated with the countries most other firms source from.

While the sourcing capability term is influenced by both aggregate γ̄ and idiosyncratic uncertainty γ̃, the

market demand is affected solely by aggregate uncertainty BH(γ̄). This term exhibits a negative impact

on profit: if a firm sources from a country that all the other firm else also have in their sourcing sets, the

firm price correlates with the average price P (γ̄). As a result, it reduces the demand for that particular

firm if this country has a higher uncertainty. In this case, a negative covariance suggests that a firm

would like to hedge and capture a higher market share by being able to offer a lower price compared to

other firms.

Lastly, the expected profits decrease due to the fixed cost of adding a country to the sourcing strat-

egy, wjfij per country i in the sourcing strategy. The existence of these fixed cost of sourcing is the

reason why firms do not just source from all countries. More productive firms, who have higher earnings,

can source from more countries at the extensive margin.

4.2 Numerical Experiment with three countries

To understand the mechanisms at play in our model, and the effect of uncertainty, we simulate an example

with three countries: the domestic country, and two foreign countries with different sourcing potentials.

We plot the expected profits of firms across various productivity levels φ and sourcing strategies. The

numerical values are in appendix B. We then decompose the contribution of each component of the decom-

position above to the overall expected profits, discerning variations across different sourcing strategies.

We plot in figure 3, the expected profits of firms and we focus the differences between firms deciding to

source only from the domestic country versus buying from Home and Foreign 1, versus Home, Foreign 1,

and Foreign 2.

Each term from the decomposition of expected profits is displayed with the respective distinct colors
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representing each term. The x-axis illustrates firms’ productivity levels φ, while the y-axis denotes firms’

expected profits E
(
π(φ, γ̄, γ̃)

)
. The vertical lines show the cutoff productivity level for the different sourc-

ing strategies for the case where there is both aggregate and idiosyncratic uncertainty. Firms to the left

of the first vertical line source inputs solely from Home, while those between the first and second vertical

lines have sourcing relationships with both Home and Foreign 1, and those to the right-hand side of the

second vertical line include Home, Foreign 1, and Foreign 2 in their sourcing strategy.

First, the blue line displays firms’ expected profits, which accounts for all the different effects. Sec-

ond, the red line indicates the effect on expected profits stemming from the sourcing capability for the

expected shock, emphasizing the desire to add more countries to the sourcing strategy to reduce costs.

The “option value” effect, shown with the yellow line, shows how risk provides the ex-post option to

source from cheaper countries if they experience positive shocks. This means that firms gain from buying

from countries that have a higher variance because of the option of getting a lower cost. Firms are willing

to start a relationship with countries that have a higher variance because they can ex-post buy more from

the countries that were positively affected by the shocks, and have the option to sell at a lower price.

Instead, if countries are negatively affected, firms can ex-post change their inputs purchase.

Figure 3: Three countries - Profit decomposition

Third, the purple line represents the covariance term between the sourcing capability and market de-

mand, or “hedging effect”, which is negative due to the fact that expected profits decrease if the firm

gets hit when every other firm gets hit too. However, a negative covariance, i.e., the firm being positively

shocked while most other firms experience negative shocks increases expected profits. Then, fourth, the

green line illustrates the fixed cost of adding a country to the sourcing strategy, acting as a deterrent for
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adding more countries, and reducing expected profits.

Looking at Figure 3 highlights that the primary driver of expected profits is the sourcing capability

for expected shocks. Sourcing from more countries reduces overall costs through increased competition.

Subsequently, uncertainty’s impact manifests through the risk effect on capability, or option value effect,

and the covariance between the sourcing capability and market demand, or hedging effect. As these two

effects pull in opposing directions, a trade-off emerges between incorporating countries with higher vari-

ance and those displaying a negative covariance with the shocks experienced by countries favored by most

firms. However, in terms of levels, the option value effect is more relevant for the expected profits then

the hedging effect. This is driven by the uncertainty on sourcing capability, which makes firms to want to

increase diversification. However, the impact of risk is small compared to the expected sourcing potential.

We compare the results for different types of uncertainty: (i) the baseline with both idiosyncratic and

aggregate risk, (ii) a case with only aggregate risk, (iii) a case only with idiosyncratic risk and (iv) a

case without any risk. From the decomposition, we see how all the cases differ in their understanding

of supply chain uncertainty. The second case with only aggregate risk features both the “option-value”

effect – positive on profit – and the “hedging effect” which is negative. However, the option-value term

changes quantitatively, being subject to one channel of risk, instead of two. The third case, with only

idiosyncratic risk, only features the “option-value” effect due to firm-specific uncertainty, while the hedg-

ing term disappears. The case without risk maps our model to the framework of Antràs et al. [2017],

balancing the cost margin on sourcing capability and the fixed cost of sourcing.

We now study how the risk affect the extensive margin on the firms decision to import, diversify or

reshore input production. In the figure 4, we compare the share of firms sourcing from countries Foreign

1 and Foreign 2. By definition, all firms source from the Domestic country which is not subject to fixed

cost of sourcing. First, in the baseline case, 35% of firms source from Foreign 1, and 12% from both

Foreign 1 and Foreign 2. This follows from the pecking-order logic discussed above.

In the second case, with only aggregate risk, the option-value effect on sourcing capability is lower,

but the hedging term is still negative. This reduction in profit from a lower uncertainty makes most firm

reduce import: very productive firms switch from two country to one country, while smaller firms reshore

production instead of importing from Foreign 1. This second channel is stronger added to the fact that

the hedging motive is still present lowering profit for firms importing from Foreign 1. As a result, there

is a larger drop in the extensive margin for Foreign 1, reducing the number from 35% to 28%, while the

number of firms sourcing from Foreign 2 only went from 11% to 9%.

In the third case, with only idiosyncratic risk, the hedging term disappears, making the Foreign country 1

more profitable. Indeed, without aggregate risk, the market demand and aggregate price are not stochas-

tic. This makes the sourcing capability of Foreign 1 uncorrelated with the aggregate price level, resulting

in its increased profitability. More firms source from Foreign 1 than in the -aggregate risk only-case, 30%
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compared to 28%, while the number of firms sourcing from country 1 is the same.

Finally, without risk, only the marginal cost vs. fixed-cost trade-off is at play. There is no more op-

tion value of risk, and many less firm source from foreign countries – 25% for Foreign 1, and 7.5% for

Foreign 1 + Foreign 2.

Figure 4: Firms’ sourcing strategies and extensive margin

We also run comparative statics to understand how the expected profits and sourcing strategies for dif-

ferent types of uncertainty are affected by different levels of complementarity – the ratio (σ − 1)/θ. We

find that the lower the level of complementarity, the higher the effect of uncertainty. Moreover, comple-

mentarity creates a motive for diversification, reinforcing the willingness of firms to source from Foreign 1.

We also compare models with different level of risk. Leveraging the ex-ante profits equation we show that,

everything else equal, firms get higher expected profits from higher idiosyncratic uncertainty. It increases

the option value effect, giving a higher chance of reducing costs. However, the numerical experiments

also demonstrates that firms with varying levels of productivity respond distinctively to different types of

uncertainty. We observe that, ceteris paribus, higher productivity firms gain more from adding countries

with higher idiosyncratic uncertainty to their sourcing strategy than less productive firms, This occurs

because higher productivity firms gain more from “better” countries, for a given number of countries in

their sourcing strategy, than low productivity firms. This is the case because revenues are multiplied by

the productivity of the firm φσ−1.

Finally, for the case of aggregate uncertainty, or both aggregate and idiosyncratic uncertainty together,

the results are ambiguous. A higher aggregate shocks variance increases expected profits through the

option value effect, i.e., the option of having a lower cost because of a positive aggregate shock. How-
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ever, adding countries that every other firm sources from reduces expected profits through the hedging

effect, since this increases the market demand for goods that are positively shocked when other firms are

negatively shocked. These effects occur to both high and low productivity firms, but lower productivity

firms are more affected by the hedging effect, while higher productivity firms sourcing decisions are more

affected by the option value effect. However, if the option value effect is bigger than the hedging effect,

then the effect is similar to the idiosyncratic case. If not, then the overall effect is uncertain.

5 Data

In the previous section we showed our theoretical model for firms’ sourcing decision under supply chain

uncertainty. This model provides a way for us to estimate aggregate and idiosyncratic supply chain

uncertainty and analyze the effects of a counterfactual scenario using firm-level data from Chile. We will

next describe the database we use in the paper and show descriptive evidence that supports the use of

our model.

5.1 Data Description

We utilize confidential customs data from Chile, which has product-origin-firm level data encompassing

all import transactions that enter Chile. The products are classified using the Harmonized System (HS)

at the 6-digit level (HS-6), which is a globally recognized product classification system. Additionally, we

leverage confidential tax forms that offer firm-to-firm level insights into sales based on VAT records from

the Servicio de Impuestos Internos (SII) in Spanish, equivalent to the IRS in English, acquired through

the Central Bank of Chile. Furthermore, access to the unemployment insurance fund at the firm level

allows us to extract information regarding employment and wage bills based on contributions, covering

only the formal private sector, from which one can back out monthly earnings. Our dataset primarily

focuses on the Mining, Manufacturing, and Trade sectors, including Restaurants and Hotels. We chose

this compilation of sectors because it covers approximately 80% of the total import value in Chile and

spans the period from 2012 to 2023 on a quarterly basis2. We drop firm’s with negative or zero sales

and those with less than 5 employees. Moreover, we create a category denoted as “rest of the world”

(RoW), encompassing all countries with 100 or fewer firms engaged in importing from them. Our dataset

includes approximately 50 countries each quarter, including Chile, but for our structural analysis we use

13 countries. In our data, around 24% of our firms are importers, which is consistent with the pattern

found in the literature for other countries, and the 13 countries we use for the structural analysis encom-

pass 67.34% of the total value of imports.

2We take quarterly data because the time frame is long enough to avoid lumpiness but short enough that it is credible
that firms are not changing their suppliers. This is based on Carvalho et al. [2021] who find that firms weren’t able to quickly
adjust their suppliers in the aftermath of the Japan earthquake
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To capture the dynamics predicted by the model, we construct a dataset on yearly country charac-

teristics spanning the years 2012 to 2019. This dataset is instrumental in determining firm-country-level

fixed costs and sourcing potential. Country attributes, such as distance and language variables, are

sourced from CEPII. Additionally, data on the control of corruption is extracted from the World Bank’s

Worldwide Governance Indicators. This comprehensive dataset enables us to incorporate critical country-

specific factors into our analysis, aligning with the model’s emphasis on the role of these characteristics

in shaping fixed costs and sourcing potential.

5.2 Descriptive Evidence

We use the data from the first quarter of 2012 to the fourth quarter of 2023 to identify the aggregate

and idiosyncratic uncertainty, while we use the average data from the first quarter of 2012 to the fourth

quarter of 2019 to obtain the value for the firm-countrylevel fixed costs.

Since in our model we assume that firms source multiple products from multiple countries, we show

that this is the case for our dataset too. To do that, we define a distinct product as a distinct Harmo-

nized System six-digit code. In our data, we find that, for the period from 2012 quarter 1 to 2023 quarter

4, firms import approximately 9 distinct products from 2 countries on average. The median number of

imported products is around 2, while the 95th percentile is around 33. The median number of countries

from which firms import from are approximately 1, while the 95th percentile is around 6 countries. In the

data appendix, Table 7, we also show that, as assumed in our model, the extensive and intensive margin

differ in our dataset for the average from 2012 to 2023. For example, Spain is 4th in terms of the number

of firms that import from them but 12th in terms of the value of imports.

Table 1: Descriptive statistics

Date nb of firms employment wage bill imports inputs sales domestic imp share

2012q1-2015q4 35,742 1,393 4,640 13,717 63,353 27,731 45,059 0.238
2016q1-2019q4 40,706 1,566 5,454 12,720 62,993 27,822 44,908 0.239
2020q1-2023q4 43,819 1,588 5,734 16,272 75,464 36,170 53,485 0.255

Notes: Table reports the unweighted average for the number of firms, the total number of employees in thousands,
wage bill, value of imports, value of inputs, value of sales, value of domestic inputs, all in millions of USD, and the
share of importers obtained using the number of firms that import over the total number of firms.

From Table 2 we learn that the number of firms in our data increases with time, starting with an average

of 35,742 firms between the first quarter of 2012 and the last quarter of 2015, to an average of 43,819 firms

between the first quarter of 2020 and the fourth quarter of 2023. We observe that all other variables,

number of employees in hundreds, value of imports, value of inputs, value of sales, value of domestic input

purchases, all in millions of USD, and the share of importing firms, they all experience an increase with

time in our data.

Following Antràs et al. [2017] and Eaton et al. [2011], we now check if our dataset follows a pecking

order by counting the number of firms that import from the number one destination only (in our case,
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China), and then the number of firms that import from the number one and number two destinations

only, and not others (in our case, China and the United States), and we keep going until we have the

ordering for the first top ten importing origins. We find that, more than 12,000 firms, or 35.67% of

importers who import from the top-10 countries, follow a pecking order. We then proceed to compare

that with what the number of firms and percentage of importers would have been if the firms selected

randomly by using the share of importers from country i as the probability that any firm will source from

i, independently. Doing this, we find that only 4,855 firms follow a pecking order, or 14.42% of importers,

which is less than the 35.67% we find in our data. This means that we find a pecking order above the

randomly generated one, even if not perfect, which supports our assumption.

This is similar to what Antràs et al. [2017] and Eaton et al. [2011] find for American and French firms,

respectively. This implies that our data follows a pecking order over what would be randomly generated.

However, because the percentage of the data following a pecking order is still around just one third, this

implies that there might be firm-relationship-specific fixed costs of sourcing, and not just relationship-

specific. We will take this into consideration for our empirical analysis when we estimate the fixed costs

of sourcing.

Table 2: Pecking Order

String of countries
Data Random Entry

Firms % of Importers Firms % of Importers

CHN 7,970 23.68 1,865 5.54
CHN-USA 2,201 6.54 2,034 6.04
CHN-USA-RoW 348 1.03 664 1.97
CHN-USA-RoW-ESP 75 0.22 209 0.63
CHN-USA-RoW-ESP-DEU 58 0.17 60 0.18
CHN-USA-RoW-ESP-DEU-ITA 98 0.29 17 0.05
CHN-USA-RoW-ESP-DEU-ITA-BRA 102 3.03 5 0.01
CHN-USA-RoW-ESP-DEU-ITA-BRA-ARG 301 0.89 1 0.00
CHN-USA-RoW-ESP-DEU-ITA-BRA-ARG-HKG 133 0.40 0 0.00
CHN-USA-RoW-ESP-DEU-ITA-BRA-ARG-HKG-TWN 719 2.14 0 0.00
TOTAL Following Pecking Order 12,005 35.67 4,855 14.42

Notes: The string CHN means importing from China but no other among the top 10; CHN-USA means importing
from China and the United States of America but no other; and so forth. % of Importers shows percent of each
category relative to all firms that import from top 10 countries.

We then obtain the share of importer for all firms and for firms with sales below the median, since we

will use these for our empirical strategy. From Figure 5, we observe that the share of importers for all

firms have been slowly trending downwards in time, but starts trending upwards after 2020. We also see

an upward trend in the share of importers with firm sales below the median. In both cases, we observe

that the share of importers is not constant over time. The average share of importers for all firm from

2012 quarter 1 to 2019 quarter 4 is then 0.2264 and the average share of importers with firm sales below

the median is 0.0819.
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Figure 5: Share of importers

(a) Share of importers for all firms (b) Share of importers w/firm sales below median

Finally, we plot the share of importers by country of origin. We show the case for the United States of

America and China because they have opposite trends. We learn from Figure 6 that while the share of

importers in the USA seem to be going downwards, and less firms are importing from them, the share of

importers from China is trending upwards, which could indicate that firms are replacing one country for

the other. We also obtain the average share of importers from the United States, from 2012 quarter 1 to

2023 quarter 4, which is 0.098, and for China, it is equal to 0.128.

Figure 6: Share of importers by country of origin

(a) USA (b) China

These figures motivate our structural analysis, where we leverage the time difference in import shares

between countries, as well as total countries, to identify both aggregate and idiosyncratic shock moments

in our model and the averages to obtain our firm-relationship-specific fixed costs of sourcing.

6 Structural Analysis

Given the static nature of our model, we opt to utilize the panel data available to us by leveraging

averages over specific periods. For step 3 of our structural estimation, we focus on the years spanning

from the first quarter of 2012 to the fourth quarter of 2019. This time frame, prior to the onset of the

supply chain uncertainty induced by Covid-19 and wars serves as our basis for analysis. However, the
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panel structure of our data also allows us to estimate both idiosyncratic and aggregate supply chain un-

certainty. The Covid-19 pandemic stands out as a crucial event that introduced substantial uncertainty

into global supply chains, so for that case we utilize all the available data, from the first quarter of 2012

to the third quarter of 2023. This approach facilitates a comprehensive understanding of supply chain

dynamics by encompassing the pre-, and post-Covid-19 periods, during which significant supply chain

uncertainty was prevalent.

Our estimation procedure involves three main steps, focusing on data at the firm level, denoted as n, to

estimate the parameters [γ̄ij , γ̃
n
ij , f

n
ij ] in our model. We do not estimate the parameters for the demand

elasticity, θ, and for the dispersion of productivities in input production, σ. Instead, we take their values

from the literature. Following Antràs et al. [2017], we set σ to be equal to 3.85 and θ to be equal to

1.789. This implies a value of 1.583 for (σ − 1)/θ, which is higher than 1, indicating the presence of

complementarity between countries in our model, which allows us to use Jia [2008]’s algorithm.

6.1 Step 1. Estimate Average Country’s Sourcing Potential

To estimate the sourcing potential of country i from the perspective of country j (in our case, Chile), we

leverage firm-level sourcing strategies as given and exploit differences in the shares of sourcing between

the two countries. The sourcing potential of country i concerning country j is given by Ti(τij γ̄ij γ̃
n
ijwi)

−θ,

which can be decomposed into an origin-specific term, Ti(τij γ̄ijwi)
−θ, and an origin-firm-specific term,

(γ̃nij)
−θ. Given the ex-post nature of the firm’s sourcing decisions in our model, the sourcing strategy is

fixed for firms, and shocks have already been realized. To find the average sourcing potential of country

i from the point of view of country j, we normalize equation (8) by the domestic sourcing strategy,

canceling out the sourcing capability term. Taking the logarithm of this normalized equation yields the

difference between the log sourcing potentials of country i and country j. Since we are normalizing by

the domestic sourcing potential but are interested in the sourcing potential of country i for country j,

we set the domestic sourcing potential equal to one, i.e. Tj(τjj γ̄jj γ̃
n
jjwj)

−θ = 1, and assume no domestic

aggregate and idiosyncratic supply chain uncertainty. This approach allows us to estimate the sourcing

potential by comparing the share of intermediates sourced from each country relative to the domestic

sourcing strategy. Since in our case we only have one domestic country, which is Chile, we can get rid

of j on the right-hand side of the equation because the origin i will change but the destination j will be

fixed. Then, we write

logX n
ij − logX n

jj = log ξ̄i + log ϵni (19)

where ϵni is a firm-country-specific shock. To measure the difference between a firm’s share of inputs

bought from country i and the firm’s share of inputs sourced domestically, we leverage our dataset on

the total value of imports from each of the countries from which firms’ in Chile source their inputs from,

wage bill, and the inputs each of these firms use. Our analysis is restricted to countries included in the

firm’s sourcing strategy, namely those from which the firm actively sources inputs from. Since the third
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step of the estimation is very computationally intensive, to reduce the dimensionality of the problem we

created a country called rest of the world, or RoW, that includes all the countries from which 100 firms

or less source from, which reduces the number of countries to 50.

This specification allows us to identify a country’s average sourcing potential, ξ̄i. For this to be con-

sistent, we need that there is no selection based on the errors, ϵni . Because we take the difference between

the share of intermediate input purchases from country i and country j, the sourcing capability term,

which is affected by the ex-ante decision on the sourcing strategy, is not relevant in out regression. Then,

because our model timeline states that firms learn their firm-country-specific shocks after they choose

their sourcing strategy, there is no selection of firms based on the errors. Alternatively, we could also

treat ϵni as a measurement error, in which case we assume that we accurately observe the set of countries

from which firms source from and they have positive imports for all the countries in their sourcing strategy.

To estimate Equation (31), we will employ Ordinary Least Squares (OLS) with fixed effects at the

country level. The coefficients associated with these fixed effects, along with the residual term, will pro-

vide insights into the average origin-country-specific component of the estimated sourcing potential for

each country, which we will later use for our structural analysis.

In the estimation appendix, Figure 17, we see that China has the highest sourcing potential for firms in

Chile, and then the United States followed by Brazil and Paraguay. This shows that the fixed cost of

sourcing might differ between countries, since, as we learn also from Table 7 in the estimation appendix,

more firms are sourcing from the rest of the world than Brazil and more firms are sourcing from Spain

than Paraguay, even though their average sourcing strategies are higher. This implies that the cost of

sourcing from Spain might be lower than the cost of sourcing from Paraguay, for example.

6.2 Step 2. Estimate Aggregate and Idiosyncratic Uncertainty

We now utilize our panel data structure to estimate the moments for our aggregate and idiosyncratic

shocks. To estimate this, we need to take a stance on what is time varying and what is not. We assume

that any change in time is produce by supply chain shocks. This is a strong assumption, however, we

are not making assumptions on what are the mechanisms behind this supply chain uncertainty. As seen

in recent events, supply chain uncertainty can occur because of labor supply issues, which affects wages,

as well as changes in the prices of fuels, which affects iceberg costs, or could even be caused by natural

disasters, like the Japanese Earthquake, which was a shock to productivity. The only difference here is

that we need to be careful with the interpretation we give to the parameters in each of these different

scenarios since, for example, technology is not affected by the heterogeneity of inputs, i.e., the parameter

θ. Considering this, we can write

Xij,t(φ, γ) =
Ti(τij γ̄ij,tγ̃ij,t(φ)wi)

−θ

Θj,t(φ, γ)
if i ∈ Ij(φ)
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Then, we can decompose the time-dependent sourcing potential of country i into ξit = Ti(τij γ̄ij,twi)
−θ

and ϵni,t = (γnij,t)
−θ.

Utilizing the panel structure of our quarterly data to find the moments for our aggregate and idiosyncratic

uncertainty, we can express the following first-difference equation:

(logX n
ij,t − logX n

jj,t)− (logX n
ij,t−4 − logX n

jj,t−4) = log ξi,t−(t−4) + log ϵni,t−(t−4) (20)

where, using our model implied relationship and our assumption that only the shocks change in time, we

have that log ξi,t−(t−4) = −θ log(γ̄i,t/γ̄i,t−4) and log ϵi,t−(t−4) = −θ log(γ̃ni,t/γ̃
n
i,t−4). We take the difference

between t and t − 4 because we compare the same quarter in different years to control for seasonality.

This helps us take care of time unobservables.

Subsequently, we perform an OLS estimation for the specified model using origin-country-time fixed

effects and panel data on firm’s total input usage, wage bill, and total imports from each country from

which the firm imports from.

To obtain the time difference aggregate and idiosyncratic shocks from this regression, we make the

assumption that technology, iceberg costs, and wages are not changing yearly. This can be seen as a

strong assumption, nonetheless we are modeling supply chain shocks as anything that affects the cost of

importing. It will be irrelevant for us if this occurs because of a change in TFP, iceberg costs, or wages.

The only case that affects our interpretation slightly is the case of TFP shock, since this is the only term

not affected by θ, which governs the heterogeneity of inputs. This needs to be taken into account when

interpreting the results.

For this strategy to be consistent, we need, again, that there is no selection based on the errors, ϵni,t−(t−4).

For this to be the case, we also exploit the timeline of our model which states that idiosyncratic supply

chain shocks are learn by the firms after their sourcing strategies have been decided. We also assume

that shocks are multiplicative and exponential and independent in time and with respect to home. These

assumptions allow us that there is independence between the independent variables and the errors.

This regression allows us to obtain the average value of −θ log( ̂γ̄ij,t/γ̄ij,t−4), as well as −θ log( ̂γ̃nij,t/γ̃
n
ij,t−4).

However, we are not interested in this specific value, but on the moments for both aggregate and idiosyn-

cratic shocks. Because want to recover the distribution of ˆ̄γij,t and ˆ̃γnij,t, we first need to divide our results

from the estimation by −θ and take the exponential of that. This means we now have the estimated value

of ̂γ̄ij,t/γ̄ij,t−4 and ̂γ̃nij,t/γ̃
n
ij,t−4, so we need to make some assumptions on the trend and initial values to be

able to recover the aggregate and idiosyncratic shocks from this, and then make a parametric assumption

to recover the distribution of shocks.

To recover the aggregate and idiosyncratic shocks, we assume that the shocks follow a linear trend
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process, i.e., a random walk, such that γij,t = γij,t−4 × (γij,t/γij,t−4). In order to estimate the values of

the shocks, we set initial values, assuming that for every quarter, the initial value for a firm-, or country-,

level shock is 1, indicating no shock in the first quarter in which we observe a value for that firm-country

pair. Additionally, we make a parametric assumption, specifying that the shocks follow a log-normal

distribution. Utilizing these assumptions, we can then recover the mean, variance, skewness, and kurtosis

for both aggregate and idiosyncratic uncertainty.

6.3 Step 3. Estimate firm-level fixed costs of sourcing for each country pair

Following the approach from Antràs et al. [2017], we estimate the fixed costs of sourcing using the sim-

ulated method of moments (SMM). The estimation process involves simulating production and sourcing

decisions of firms based in our model. We generate simulated data and use it to derive endogenous

values, from which we obtain moments. These moments are then averaged across all simulations. By

comparing the simulated moments with the real data, we determine the parameter values that minimize

the difference between the two sets of moments. In our estimation, we allow the fixed cost of sourcing

from a country to depend on gravity variables such as distance and language, as well as on a measure of

the source country’s control of corruption.

To address the discrepancy between the number of importing firms and the number of firms that source

from the most popular country, we relax the assumption of country-specific fixed costs. Instead, we

introduce firm-country-specific fixed costs of sourcing, denoted as fn
ij . We assume these fixed costs

follow a log-normal distribution with scale parameters log βf
c + βf

d log distanceij + log βf
l languageij +

βf
Ccontrol of corruptioni and a dispersion parameter βf

disp. As active firms must use domestic inputs, we

set the fixed cost of sourcing from home to be zero, so fn
jj = 0. For the rest of the world, we take the

average values using population weight.

Due to the computational challenges associated with solving the firm’s problem for a large number of

countries, we implement Jia [2008]’s algorithm to reduce the dimensionality of the problem. In our time-

line, the sourcing strategy decision is made before the realization of supply chain disruptions is known.

Consequently, the decision is based on maximizing expected profits, requiring a Quasi-Monte Carlo sim-

ulation of the shocks, which uses a Sobol sequence of low-discrepancy quasi-random numbers for this

simulation. While the firm’s problem is manageable for up to 10 countries, the complexity increases

significantly beyond that, as there are 2I possible sourcing strategies for I countries from which the firm

can source. To reduce the dimensionality of the firm’s problem, we rely on our Proposition 2 and adopt

Jia [2008]’s algorithm.

Next, following Jia [2008] and Antràs et al. [2017], we explain the ideal algorithm for our case. Given a

core productivity φ, a guess I for the firm’s sourcing strategy, In, and distributions of the supply chain
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shocks, we define the expected marginal benefit of including country i in the sourcing strategy I asφσ−1 η(σ−1)/θ [E(Bj(γ̄)Θj(I ∪ i, γ̄, γ̃(φ)))−E(Bj(γ̄)Θj(I, γ̄, γ̃(φ)))]− fn
ij , if i /∈ I

φσ−1 η(σ−1)/θ [E(Bj(γ̄)Θj(I, γ̄, γ̃(φ)))−E(Bj(γ̄)Θj(I \ j, γ̄, γ̃(φ)))]− fn
ij , if i ∈ I

As in Proposition 2, we introduce a mapping, V n
i (I) equal to 1 if the expected marginal benefit is positive

and zero if not. We showed that for (σ − 1)/θ > 1, this is an increasing function of I. When we start

from the set that contains no countries, I, and iterate the V-operator by adding each country one-by-one

to the set it gives us the lower bound of the firm’s sourcing strategy. Alternatively, if we start from the

set that contains all countries, Ī, and, again iterate the V-operator by taking each country one-by-one

out of the set, this provides us with the upper bound of the set. If these sets are not exactly the same,

then we only need to evaluate the expected profits from all the possibilities in the upper bound set.

However, adding uncertainty to this procedure is computationally intensive. Indeed, computing the

model equilibrium at every step of the Simulated Method of Moments requires (i) drawing a large num-

ber of shocks γ̄ and γ̃(φ) to compute expectation of sales and profits using Quasi Monte Carlo methods,

(ii) simulating a large number of fixed-cost draws fn
ij also using Quasi Monte Carlo methods, (iii) solving

the firms’ sourcing decisions using combinatorial discrete choice algorithm following Jia [2008], and (iv)

solving for the fixed-point equilibrium for B(γ̄), since the price index aggregates the individual pricing

decisions:

Pj(γ̄) =

(
Nj

∫
φ

∫
γ̃(φ)

pj(φ, γ̄, γ̃(φ))
1−σdΨ̃φ

j (γ̃)dG(φ)φ

) 1
1−σ

and finally (v) repeat these four steps for every iteration of the parameters β.

Since steps (i) and (iii) are particularly slow, we simulate the problem with certainty-equivalence, com-

puting the profit of expected shocks E[γ̄] and E[γ̃(φ)]. We then check that our results are not far from the

expected case. This causes an upward bias in the estimation of the fixed-costs. However, our estimation

with risk does not imply sourcing shares that are significantly different from the data.

Continuing with the structural estimation, we adopt the distributional assumptions for the model pa-

rameters. Following the approach of Antràs et al. [2017] and Melitz and Redding [2015], we assume that

the productivity parameter φ follows a Pareto distribution with a shape parameter κ = 4.25, consistent

with the value used in Melitz and Redding [2015]’s study. For the estimation of the remaining param-

eters δ = [E, βn
c,f , β

n
d,f , β

n
l,f , β

n
C,f , β

n
disp,f ], we simulate a large number of firms. This involves drawing φ

from a uniform distribution and inverting it to obtain the Pareto distribution given κ. Additionally, we

draw aggregate and idiosyncratic shocks from their specified distributions and obtain an I-dimensional

vector of fixed costs from a standardized normal distribution. The parameter vector δ is then estimated

through a guess-and-check process, iteratively adjusting the values to match the log-normal firm-country

specific fixed cost levels obtained from the simulation. In the model, we consider a continuum of final-

good firms, each characterized by different combinations of productivity levels, fixed costs, aggregate and
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idiosyncratic supply chain shocks, and country-specific efficiency shocks. The distributional features of

these parameters are assessed through the simulated firms, providing insights into the distributions of

the model’s key variables.

In the structural estimation process, we utilize simulated firms to generate four sets of moments for

comparison with the actual data. These moments are crucial for the calibration of the model’s parame-

ters. The three sets of moments are as follows:

i. The first set of moments includes the share of importers for all firms. This is a scalar. We denote

the first set of moments in the actual data as m1 and in the simulated data as m̂1(δ).

ii. The second set of moments includes the share of importers with firm sales below the median. This

is also a scalar. We denote the second set of moments in the actual data as m2 and in the simulated

data as m̂2(δ).

iii. The third set of moments includes the share of firms that import from each country. This is an

(I − 1) × 1 vector of moments. Then, we denote the second set of moments in the actual data as

m3 and in the simulated data as m̂3(δ).

iv. The fourth set of moments includes the share of firms whose input purchases from Chile are less

than the median input purchases from Chile in the data, which is a scalar. We denote the third set

of moments in the actual data as m4 and in the simulated data as m̂4(δ).

The first three sets of moments inform us about the magnitude of fixed costs of sourcing, as well as on

how they vary with distance, language, and control of corruption. Furthermore, the share of importing

firms from the most popular country relative to the total share of importers serves as an indicator of the

fixed cost dispersion parameter. In the absence of dispersion in fixed costs across firms, the total share

of importers would match the share of importers from the most popular sourcing country. Similarly, the

share of importers among firms with sales below the median firm provides insights into the dispersion

parameter. The fourth moment helps determine the scale parameter E, as E determines the level of

input purchases.

In section 5.4. we will show the parameter estimates obtained from the application of SMM. To do

this, we estimate the average for China, the United States, and the rest of the world separately, as to

improve the fit of the model, and use the SMM to obtain the scale and dispersion parameters for the rest

of the countries.

6.4 Results

Next, we show the results obtained from our structural analysis. In the estimation appendix, Figure 17

and 18 we plot the country sourcing potential, obtained from step 1 of our structural analysis, against
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the extensive and intensive margins. We find that China, USA, Brazil, Paraguay, and Korea have the

highest sourcing potentials for Chile. However, not many firms import from Paraguay, compared to Ger-

many, Spain, or Argentina. This, again, suggests that fixed costs probably differ across countries, which

supports the assumption we make in our model.

Next, we will plot our results for the average aggregate shock and standard deviation, and the idiosyn-

cratic standard deviation. We plot these for 12 countries, which is equivalent to 67.34% of the total

value of imports. We do this, because our model is very computationally intensive, so we obtain the

firm-origin-level fixed costs by using 12 countries, from which we estimate the average for China, the

United States and the rest of the world separately to improve the fit of the model. We then use these 12

countries to obtain our counterfactual. In the estimation appendix we plot the average aggregate shock

and uncertainty, as well as the average idiosyncratic standard deviation for all our available countries.

Figure 7: Average aggregate shock for different time periods

Notes: Figure constructed using the fixed effects obtained from equation (32),
dividing by −θ, taking exponential, using a linear assumption, and setting 1
as the initial value, to obtain the aggregate shocks by country. We show the
top-12 countries sorted by their importing share.

In Figure 7, we plot the average aggregate shock for the top-12 importing countries, for different time

periods, and sort it by their importing share. We observe that most countries had a lower average

aggregate shock for the period of 2012q1-2015q4, which has increased for the period 2016q1-2019q4 and

2020q1-2023q4. Notable exceptions are China, Brazil, who’s shocks decreased for the 2020q1-2023q4

period, and Mexico, who’s average aggregate shocks seem to have been relatively constant over different

period. We also observe that Argentina, Taiwan, and the US have the highest average aggregate shock

compared to other countries and the difference increases even more during Covid-19. Surprisingly, we find

a very low aggregate, i.e., positive. shock for China, which is even lower compared to the other countries

during Covid, while the US has the highest proportional increase in negative shocks during 2020 to 2023.
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In our sample, around 4-5 countries have positive average aggregate shocks for most periods, i.e., γ < 1,

while all other countries experienced negative shocks during most periods.

Figure 8: Average standard deviation for aggregate shocks, top-12 countries

Notes: Figure constructed using the fixed effects obtained from equation (32),
dividing by −θ, taking exponential, using a linear assumption, and 1 as initial
value. We then get the standard deviation over time for these shocks. We sort
the top-12 countries by their importing share.

In Figure 8, we plot the average standard deviation of aggregate shocks for the top-12 importing countries,

i.e the mean-preserving aggregate uncertainty. We observe that, in general, most countries have a lower

level of uncertainty for the period 2012q1-2015q4 and 2016q1-2019q4 compared to 2020q1-2023q4. The

average variance of aggregate shocks goes from around 3% for the period of lowest uncertainty for countries

like Italy or Spain, to up to almost 15% for the periods of high uncertainty for countries like Taiwan,

USA, and Argentina. Again, Taiwan and Argentina have the highest average standard deviation for

aggregate shocks. The United States, instead, has a relatively small standard deviation of aggregate

shocks initially but it increases strongly when considering the period 2020q1-2023q4. China’s aggregate

uncertainty is surprisingly low, however it has a big increase during the 2020q1-2023q4 period. From both

Figure 7 and Figure 8 we learn that, even though for some countries the average aggregate shocks are

very constant across time periods, the standard deviation is not. In fact, for all countries, the standard

deviation changes a lot across periods of time.

In Figure 9, we show the standard deviation across time from 2012 to 2023 for each firm-origin idiosyn-

cratic shock for the top-12 countries. Since we compute the idiosyncratic risk for every firm and every

country, we show the median – over firm – standard deviation of that shock. We can see that, overall the

idiosyncratic average is 0.6, which is roughly one order of magnitude higher than aggregate uncertainty

– which is around 0.05 − 0.1, which means that there is greater volatility at the firm level than at the

origin level. Moreover, we see that there is trend over time of that idiosyncratic risk, which indicates
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Figure 9: Average standard deviation for idiosyncratic shock

Notes: Figure constructed using the value of the residuals obtained from equa-
tion (32), dividing by −θ, taking exponential, using a linear assumption, and
setting 1 as the initial value. We then take the standard deviation across time
for each firm-origin and then we average over all firms that import from that
origin. We sort the top-12 countries by their importing share.

that the post-2020 supply chain disruptions are driven mainly by changes in aggregate conditions and not

firms-specific relationship with importers. For that reason, we set the idiosyncratic risk to be constant

at the average level 2012-2023 in the counterfactual analysis. For disclosure purposes, this is the lowest

level of aggregation that we are able to show for the idiosyncratic shocks. In future work, we perform

comparative statics with the level of idiosyncratic risk.

Using the simulated method of moments to obtain our firm-level fixed costs, but estimating specific

fixed costs separately for China, USA, and RoW, we obtain the parameter estimates without uncer-

tainty for 13 countries total, including Chile. We show the estimated parameters to obtain the mean and

standard deviation of our log-normal distribution as well as the separate average fixed costs for China,

USA, and RoW. We need these estimates because we are assuming that the firm-level fixed costs follow

a log-normal(log βf
c + βf

d log distanceij + log βf
l languageij + βf

Ccontrol of corruptioni, β
f
disp).

Table 3: Estimated parameters

E fcCHN fcUSA fcROW βf
c βf

d βf
l βf

C βf
disp

222.42 19.258 7.635 2.624 1.272 0.255 1.093 -0.368 0.691

In Table 3 we show the average estimated values for the fixed cost for China, the US, and the rest of the

world. These are in thousand of USDs, which means that the estimated average fixed cost for China is

19,258 USD, while for the United States it is 7,635 USD, and for the rest of the world it is 2,624 USD.

We also learn that the fixed costs of sourcing increase with a common language by around 8.9 percent,

increases with distance with an elasticity of 0.255, and decreases with corruption with an elasticity of
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0.368 percent.

Figure 10: Estimated sourcing potential and median fixed cost by country

Figure 10 shows the estimated median fixed cost and sourcing potential. We observe that China has both

one of the highest sourcing potentials as well as median fixed cost, while Mexico has a smaller sourcing

potential but a median fixed cost almost as high as China’s. We observe something similar with the

United States, which has a high sourcing potential, and Italy, which has a smaller sourcing potential

but higher median fixed cost. These results are helpful to make sense of the difference found between

countries’ extensive and intensive margin. They also show that heterogeneous fixed costs across countries

are relevant to match the model to the data.

6.5 Fit of the model

We now show how our model fits the data. From Table 4 we learn that for the case of the second moment,

i.e., the share of importers with sales below the median, the model fits the data reasonably well. There is

only a 3% difference between the data and the model. Something similar occurs for the case of the fourth

moment, which is the median firm’s input purchases from Chile, where the difference is bigger than for

the second moment, but it is less than 10%. However, the model could do a better job at matching the

first moment, i.e., the share of importers. For the third moment, we plot the difference between the data

and the model implied share of importers by country.

Table 4: Fit of the model

Moments Data Model

Share of importers 0.226 0.1959
Share imp. w/sales below median 0.082 0.0848

Median input purchases 124.430 112.56
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From Figure 11, we observe that some countries’ share of importers, like the case of China, the United

States, France, Argentina, Brazil, Germany, and the rest of the world, are well fitted with our model.

However, for some other countries, like Mexico, Taiwan, the United kingdom, Italy, and Spain, we could

improve the fit. However, overall, the fit of the model is reasonable for the number of countries we are

evaluating.

Figure 11: Model fit: share of importers by country

7 Counterfactual – Covid-19 Supply Chain Uncertainty

We now proceed to use the parameter values that we obtained in section 5 to evaluate the effect of a

change in uncertainty for all countries in the extensive and intensive margin, i.e. we want to understand

how a change in aggregate uncertainty can affect firms’ decisions of who and how much to source from

other countries. We focus on the variation in uncertainty that happened during the Covid-19 period

compared to the average uncertainty levels from 2012 to 2019. Our focus is on the Covid-19 period,

2020-2023, because, as shown in Figure 8, it provides a big shock to supply chain uncertainty in the

data that allows us to understand and compare the predictions of our model. These shocks also behave

very differently between countries, which gives us some country variation in our counterfactual and helps

us understand the effects of both increases and decreases in aggregate uncertainty. Our focus is on the

counterfactual effect of mean-preserving change in aggregate uncertainty because this encompasses both

mechanisms in which uncertainty affects expected profits, i.e., the option value and the hedging effect, so

we maintain the average idiosyncratic uncertainty from 2012 to 2023 constant.

Our baseline specification uses the estimated parameters obtained with the average values for the first

quarter of 2012 to the fourth quarter of 2019. To obtain our counterfactual, we apply our model to
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estimate the average variance of aggregate shocks for the period 2012-2019 and idiosyncratic shocks for

the period 2012-2023, and then we proceed to do the same using the aggregate uncertainty for the period

2020-2023 instead. We hold all exogenous variables constant, but solve again for the price index and allow

the mass of firms to adjust, while we increase the variance of aggregate shocks using the estimates for the

period 2020-2023. For our counterfactual, we do not take a stance on what is producing the change in

aggregate uncertainty for each country, and just focus on the effect of this change in variance of the shocks.

We first show the change in each country’s uncertainty between the periods 2012-2019 and 2020-2023

to understand which countries increased their aggregate uncertainty during the 2020-2023 period and

which ones decreased their uncertainty. We need to understand this first to be able to comprehend the

mechanisms that are at work in our model and how that explains the results we get from our desired

counterfactuals.

As we observe in Figure 12, uncertainty increases for all countries except Argentina for the 2020-2023,

or “Post Covid”, period. However, there is a lot of heterogeneity in the change of uncertainty for the

period of 2020-2023 compared to 2012-2019. While countries like China, Germany, Italy, Spain, Mexico,

and the Great Britain highly increased their aggregate uncertainty, countries like the United States, the

rest of the world, and France, did not had a significant increase in aggregate uncertainty. Finally, even

though Argentina decreased its aggregate uncertainty, the decrease is not as proportionally big as some

of the increases.

Figure 12: Change in standard deviation of aggregate shock

We now proceed to simulate our model economy for the case without aggregate uncertainty, the case of the

average value of aggregate uncertainty from 2012 to 2019’s, and the average value of aggregate uncertainty
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from 2020 to 2023. The value of idiosyncratic uncertainty from 2012 to 2023 remains unchanged. We

are interested in understanding how firms’ extensive and intensive margin decisions were affected by the

fact that there was aggregate uncertainty in the period 2012-2019 by comparing that to what would

have happened if there wouldn’t have been any aggregate uncertainty instead. We are also interested in

understanding the effect on the intensive and extensive margin that comes from the change in aggregate

uncertainty from the average from 2020 to 2023 compared to the average from 2012 to 2019.

Figure 13: Share of importing firms by country

In the figure 13, we plot the share of firms that are importing from each country pre- and post-Covid-19

average change in aggregate uncertainty. We denote this share of importers by the variable λij , the share

of firms in j that import from origin i:

λij =

∫
φ
1ij(φ)dG(φ) =

∫
φ
1{i ∈ Ij(φ)} dG(φ)

From the figure above, we learn that the share of importing firms by country increased with the increase

in uncertainty. The biggest effect is for China where 23% of firms source from there, compared to slightly

lower than 22 before the Covid-19 crisis. This increase in absolute number of firms is almost negligible

for the countries where very few Chilean firms import from, such as Mexico, Taiwan or the UK. This is

driven by the option value effect, where firms prefer to source for more countries, in presence of risk, to

benefit from potentially lower costs in good state-of-the-world.

We compare this to the case without aggregate uncertainty. We see that now the share of firms – solely

determined by average sourcing potential and fixed cost – is much lower. Indeed, the combination of
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large idiosyncratic risk and the additional aggregate risk compounds and firms find it profitable to source

from more countries and diversify their sourcing set.

Figure 28 in the estimation appendix plots the change in the share of value of imports by importing

firms for each country in the case of no risk and in the case of the average pre- and post-Covid-19 aggre-

gate uncertainty. From the figure, we learn that the effect on the change in the share of value of imports

by importing firms has the same direction as the case of the share of importing firms by country, where

we find a, mostly positive, correlation. However, as we will see next, these effects are small in levels albeit

not as small in percentages, as observed in Figure 14.

Figure 14: Percentage change extensive v/s intensive margin

In Figure 14, we plot the percentage change of the two forces we plotted in levels before: the percentage

change in the number of firms sourcing from a country, or extensive margin, and the percentage change in

the total value that firms are buying from each country controlling for the number of firms, or intensive

margin. We also plot the total change from these two forces from the change in uncertainty.

χ̄ij := Eγ

[∫
φ
χij(φ, γ) dGj(φ)

]
= λij︸︷︷︸

extensive
margin

× χ̄ij

λij︸︷︷︸
intensive
margin

In the figure 14, we hence plot, for each country i, the decomposition:

∆%χ̄ij ≈ ∆%λij +∆%
χ̄ij

λij
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with the percentage ∆%χ̄ij , the extensive margin change, λij in red, and the change of
χ̄ij

λij
, the intensive

margin, in yellow.

From this figure, we observe that most countries increased both their intensive and extensive margin.

The total effect of uncertainty on import share ranges from 2%, for the case of the Rest of the World to

almost 12% for Taiwan, which supplied the lowest number of firms in the first place. For some countries,

like the US, Argentina or France, the entire effect goes through the extensive margin and the intensive

margin – i.e. the change in import values for the average firm – is negligeable, or even negative. With

an increase of risk, more firms source from these countries ex-ante, despite reducing their import expen-

diture expost due to the potential occurence of aggregate shocks. Note that for Argentina and France,

the increase in aggregate risk is the smallest. This indicates a possible positive relationship between the

change in aggregate risk by country and the intensive and extensive margin, which is what we explore

next in Figure 15.

Figure 15: Change in aggregate risk and intensive and extensive margins

(a) Extensive margin (b) Intensive margin

From Figure 15, we observe that there is a positive relationship between the change in aggregate un-

certainty and the change in both the extensive and the intensive margins. Most countries, except for

two, fall inside the confidence interval, which means that, for most countries, the relationship between

uncertainty and the number of importing firms and the expenditure per firm, is positive. We will next

explain this correlation in terms of the results from our model.

Starting with the extensive margin in 15a, we observe that the effect of aggregate uncertainty goes

in the expected direction for most of the sample. An increase in aggregate uncertainty leads to a rise in

the share of firms importing from that country, which can be explained by the option value effect being

more significant than the hedging effect: firms prefer to add countries to their sourcing strategy with

higher uncertainty because of the chance of getting a lower cost if the country is highly positively shocked.
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This occurs because sourcing from more countries allows firms to have access to more Fréchet shocks,

so a mean preserving spread variance increases is beneficial for lowering the costs and increasing profits.

This effect is even higher for the case of aggregate uncertainty, since that also increases the expected

price index and hence the market demand. In summary, more firms are now importing from the countries

whose uncertainty increases the most.

The intensive margin is, instead, an ex-post decision, so what’s affecting it is the realization of the

shock and not the uncertainty surrounding it. However, in this case, we are taking the expected intensive

margin. From our model, we expect that, given that the change in the share of value of imports is

increasing in the sourcing potential, an increase in the aggregate uncertainty of a country will increase

the expected average share because it increases the probability of cost reduction. However, the decrease

in the intensive margin for Argentina and France can be explained by the fact that the risk decreased or

increased less compared to other countries. In this case, firms preferred to buy more ex-post from coun-

tries whose shocks strongly reduced their price. As a result, in expectation this decreases the intensive

margin and firms import less in expenditure from those sources.

From Figure 15b, we observe that the effect of aggregate uncertainty is higher for the extensive mar-

gin than the intensive margin. This can be explained because the extensive margin is affected by all

countries’ uncertainty through the sourcing capability, through the option value effect, and because of

the impact of uncertainty in the market demand.

Finally, we obtain the average expected HHI for the case of no uncertainty, the average uncertainty

for the period from 2012 to 2019, and 2020 to 2023.

Table 5: Average HHI

No risk Average 2012-2019 risk Average 2020-2023 risk

Average HHI 0.9960 0.9626 0.9616

From Table 5, we learn that an increase in uncertainty, either comparing to “no uncertainty” or to the

average uncertainty from 2012 to 2019, decreases the average expected HHI. Comparing the average

uncertainty from 2012 to 2019 with the average uncertainty from 2020 to 2023, in which the overall

average uncertainty seems to have increased, we also find that the average expected HHI decreased. We

are able to explain this through the lens of our model because the effect on the extensive margin seems

to be mostly positive, and higher than the effect on the intensive margin. This means that, overall, firms

are diversifying more and buying from more suppliers, which reduced the HHI. Even though this result

can be explain using our model, this is in stark contrast with what we found in our introduction, which

is that the increase in uncertainty for the period 2020 to 2023 cause an increase in the HHI. However,

we have to take into consideration that in our structural analysis: (i) we have less countries and a big

rest of the world, which makes our HHI higher and harder to affect, (ii) we take the expectation, and

not the realization of a shock. As a result, upon a realization of a particularly large negative shock, as
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happened during the Covid-19 crisis with substantial disruptions of international trade, the trade shares

of negatively impacted countries decreased substantially, concentrating the import into “non-shocked”

countries. As a result, the HHI would have increased strongly in some of these events. In future analysis,

we will investigate the role of this reallocation.

8 Conclusion

We develop a multi-country sourcing framework, inspired by Antràs, Fort, and Tintelnot [2017], where

firms self-select into importing based on productivity, cost minimization, and trade disruption risk that

increases the cost of importing. Using this structural model that we take to firm level data from Chile, we

show quantitatively that the decrease in marginal cost is still the main driver of firms’ sourcing decisions,

but risk affects this choice in a non-trivial way.

In our model, heterogeneous firms face a three stages problem: (i) after they learn their productiv-

ity they have to decided if they want to produce, (ii) ex-ante, these final-good producers decide the set

of countries to import from, subject to a fixed-cost of initiating the sourcing relationship, by maximizing

their expected profits. This creates an extensive margin of firms’ import decision as well as an interdepen-

dent choice of where to source from: adding an additional country to the sourcing set depends on which

countries the firm is already importing from and to which extent it decreases their marginal cost. (iii)

Ex-post, trade-shocks affect the cost of importing from a particular country in two ways: first, idiosyn-

cratic shocks affect the firm-specific cost for that good, and second, an aggregate shock also change that

price but for all the firms importing from that country as well as the aggregate price level and market

demand of the economy. Based on these costs, firms make their ex-post quantity decisions as in Eaton

and Kortum [2002], which affects ex-ante decisions where firms maximize expected profits. As in Antràs,

Fort, and Tintelnot [2017], we find that even with aggregate or idiosyncratic uncertainty, a pecking order

exists, and more productive firms self-select into importing from a larger set of suppliers.

Theoretically, we show that aggregate or idiosyncratic uncertainty affect firms’ choice in opposite ways.

Firm idiosyncratic import risk creates a positive option value of diversifying the set of suppliers, as firm

profit is convex in sourcing cost and firms’ decision exhibit risk-loving properties. However, country-

specific aggregate shocks also affect market demand, which changes the co-movement between the firms’

cost and the aggregate price of other firms. In the states-of-the-world where a firm is hit by a negative

shock from a foreign country, the fact that the rest of the economy is very exposed to that same country

lowers their profit, incentivizing the firm to hedge against such a risk. As a result, outsourcing and diver-

sification objectives can lead to non-trivial sourcing decisions depending on the price and risk-structure

of each country.

Nevertheless, in numerical examples, we see that the change in expected profits is principally driven

by a decrease in expected marginal cost that comes from the complementarity. This makes firms want to
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add more countries to their sourcing strategy to get an extra cost of draw and increase competition, which

decreases overall cost. However, uncertainty is not innocuous, and, even though it has two counteracting

forces, it is driven mostly by the option value. This implies that firms are risk-lovers and prefer countries

with high uncertainty for the chance of getting a high enough positive shock that will reduce the marginal

cost.

To evaluate the importance of supply-chain uncertainty on the intensive and extensive margins, we

estimate this model using firm-level customs and IRS data from the Chilean Central Bank from 2012 to

2023 at the quarterly level. We then recover the variance of aggregate and idiosyncratic risk using firms’

import share and evaluate their relative importance in firms’ decision. Moreover, we recover the fixed

costs of sourcing from each country using Simulated Method of Moments and show how accounting for

risk affect our results. Since the sourcing choice interacts between countries, the dimensionality of our

problem is thus very high as it involves solving a combinatorial problem over all possible combination of

import sources. However, exploiting the complementarity between countries in firms’ marginal cost, we

can leverage Jia [2008]’s algorithm to reduce the dimensionality of our problem.

Using our parameters, we re-estimate our model to study how the change in average uncertainty from

2020 to 2023 affected the sourcing decision of firms in Chile compared to their the sourcing strategy ob-

tained using the average estimates from 2012 to 2019. We find that there is a positive correlation between

the change in aggregate uncertainty and the change in both the extensive and the intensive margins. In

the case of the extensive margin, we find that most of the effect is explained by the fact that the option

value is bigger than the hedging effect, so firms prefer countries with higher uncertainty because of the

chance of a cost reduction and getting the expected increase in the market demand. For the case of the

intensive margin we find a similar, albeit smaller, effect of uncertainty. Then, we find that the expected

HHI decreases with uncertainty, which can be explained by the fact that the extensive margin increases

more than the intensive margin.

Our model makes strong assumptions about the timing of firms’ decision making process, which af-

fects our results. We also obtain a model in which firms behave like they are risk loving, which does not

necessarily match what we observe in reality. However, our model is novel in the sense that it allows

us to obtain the different forces through which uncertainty is affecting the sourcing decisions of firms.

With our model and our data we are able to estimate the parameters and obtain a counterfactual to

understand the effect of uncertainty in the extensive and intensive margin.

46



References

G. A. Alessandria, S. Y. Khan, A. Khederlarian, C. B. Mix, and K. J. Ruhl. The aggregate effects of
global and local supply chain disruptions: 2020–2022. National Bureau of Economic Research, (No.
w30849), 2023.
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A Theoretical Appendix

A.1 Proof of Proposition 1

(a) Two firms with productivity φH > φL. Denote Ij(φH) = {i : 1ij(φH) = 1} and Ij(φL) = {i :
1ij(φL) = 1}, and Ij(φH) ̸= Ij(φL) (if Ij(φH) = Ij(φL), it holds trivially). For firm φH to prefer
Ij(φH) over Ij(φL):

E(φσ−1
H (ηΘj(Ij(φH , γ(φH))))

σ−1
θ Bj(γ))− wj

∑
i∈Ij(φH )

fij

> E(φσ−1
H (ηΘj(Ij(φL, γ(φL))))

σ−1
θ Bj(γ))− wj

∑
i∈Ij(φL)

fij

and

E(φσ−1
L (ηΘj(Ij(φH , γ(φH))))

σ−1
θ Bj(γ))− wj

∑
i∈Ij(φH )

fij

< E(φσ−1
L (ηΘj(Ij(φL, γ(φL))))

σ−1
θ Bj(γ))− wj

∑
i∈Ij(φL)

fij

Combining these two, we find

[φσ−1
H − φσ−1

L ][E(Θj(Ij(φH , γ(φ)))
σ−1
θ Bj(γ))−E(Θj(Ij(φL, γ(φ)))

σ−1
θ Bj(γ))]η

σ−1
θ > 0

Given that φH > φL, η > 0, and the fact that γ’s are the same and the expectations formed about these

shocks are the same, and shocks are i.i.d, E(Θj(Ij(φH , γ(φH)))
σ−1
θ Bj(γ)) > E(Θj(Ij(φL, γ(φL)))

σ−1
θ Bj(γ)).

(b) When (σ − 1)/θ > 1, the expected profit function features increasing differences in 1ij ,1kj for

i, k ∈ {1, . . . , I} with i ̸= k. To prove this, we show it first for the case without risk and then we include

uncertainty:

(Ti(τijγij(φ)wi)
−θ + Tk(τkjγkj(φ)wk)

−θ))
σ−1
θ − (Tk(τkjγkj(φ)wk)

−θ)
σ−1
θ ≥ Ti(τijγij(φ)wi)

−θ)
σ−1
θ

(Ti(τijγij(φ)wi)
−θ + Tk(τkjγkj(φ)wk)

−θ))
σ−1
θ ≥ (Ti(τijγij(φ)wi)

−θ)
σ−1
θ + (Tk(τkjγkj(φ)wk)

−θ)
σ−1
θ

which is true for (σ − 1)/θ > 1 since, for α > 1:

xα + yα = (x+ y)α
[(

x

x+ y

)α

+

(
y

x+ y

)α]
≤ (x+ y)α

[(
x

x+ y

)
+

(
y

x+ y

)]
= (x+ y)α

Where we take α = (σ − 1)/θ, x = (Ti(τijγij(φ)wi)
−θ, and y = Tk(τkjγkj(φ)wk)

−θ.

Now, because this is true almost surely, and since γ̄ij , γ̃ij(φ) > 0, we can just take the expectation

on both sides and this will still be valid.
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Furthermore, it also features increasing differences in (1ij , φ) for any i ∈ I, since

(φσ−1
H − φσ−1

L )(Ti(τijγij(φ)wi)
−θ + Tk(τkjγkj(φ)wk)

−θ)
σ−1
θ ≥ (φσ−1

H − φσ−1
L )(Tk(τkjγkj(φ)wk)

−θ)
σ−1
θ

Then, again, we can just take expectation and it is still true.

Finally, we use Topki’s theorem, which states that if f is supermodular in (x, θ) and D is a lattice,

then x∗(θ) = argmaxx∈D f(x, θ) is non-decreasing in θ, we can then conclude that Ij(φL) ⊆ Ij(φH) for

φH ≥ φL.

A.2 Proof of Proposition 2

Consider first the case, i ̸= Ij(φ). The mapping defined in Proposition 2 is such that Vij(φ, γ, I) = 1 if

φσ−1γ
σ−1
θ [E(Bj(γ)Θj(I ∪ i)

σ−1
θ )−E(Bj(γ)Θj(I)

σ−1
θ )] > fij

and Vij(φ, γ, I) = 0 otherwise. Because of increasing differences, the term E(Θj(I ∪ i)
σ−1
θ Bj(γ)) −

E(Θj(I)
σ−1
θ Bj(γ)) is increasing by the addition of elements to the set I (for (σ− 1)/θ > 1). As a result,

for I ⊆ I ′, we cannot possibly have Vij(φ, γ, I) = 1 and Vij(φ, γ, I ′) = 0. Instead, we must have either

Vij(φ, γ, I) = Vij(φ, γ, I ′) = 0, Vij(φ, γ, I) = Vij(φ, γ, I ′) = 1 or Vij(φ, γ, I) = 0 and Vij(φ, γ, I ′) = 1.

Second, consider the case i ∈ I. The mapping Vij(φ, γ, I) defined in Proposition 2 is such that

φσ−1γ
σ−1
θ [E(Bj(γ)Θj(I)

σ−1
θ )−E(Bj(γ)Θj(I \ i)

σ−1
θ )] > fij

and Vij(φ, γ, I) = 0 otherwise. Similarly to above, the term E(Θj(I)
σ−1
θ ) − E(Θj(I \ i)

σ−1
θ ) is in-

creased by the addition of elements to the set I. As a result, for I ⊆ I ′, we cannot possibly have

Vij(φ, γ, I) = 1 and Vij(φ, γ, I ′) = 0. Instead, we must have either Vij(φ, γ, I) = Vij(φ, γ, I ′) = 0,

Vij(φ, γ, I) = Vij(φ, γ, I ′) = 1 or Vij(φ, γ, I) = 0 and Vij(φ, γ, I ′) = 1.

Thus, we can conclude that Vij(φ, γ, I ′) ≥ Vij(φ, γ, I ′) for I ⊆ I ′ as stated in the proposition.

A.3 Gravity Equation

As final goods are not traded, all transactions occur at the intermediate goods level. Then, to find

the aggregate volume of bilateral trade, or gravity equation, we only need to aggregate the firm-level

intermediate input purchases from origin country i across firms in destination country j. Given that

trade in intermediate goods occurs ex-post, we formulate the gravity equation for a specific realization of
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the shocks γ̄ij , γ̃ij(φ). Substituting equation (14), we obtain:

Mij(γ̄) = Nj

∫ ∞

φ̃ij

∫
γ̃(φ)

Mij(φ, γ̄, γ̃(φ))dΨ̃
φ
i (γ)dGi(φ)

= Nj(σ − 1)η
σ−1
θ Ti(τij γ̄ijwi)

−θBj(γ̄) × (21)∫ ∞

φ̃ij

∫
γ̃(φ)

1ij(φ)φ
σ−1(Θj(φ, γ̄, γ̃(φ)))

(σ−1
θ

−1)(γ̃ij(φ))
−θdΨ̃φ

i (γ)dGi(φ),

so,

Mij(γ̄) = Nj(σ − 1)η
σ−1
θ Ti(τij γ̄ijwi)

−θBj(γ̄)Λij(γ̄), (22)

with,

Λij(γ̄) ≡
∫ ∞

φ̃ij

∫
γ̃(φ)

1ij(φ)φ
σ−1(Θj(φ, γ̄, γ̃(φ)))

(σ−1
θ

−1)(γ̃ij(φ))
−θdΨ̃φ

i (γ)dGi(φ), (23)

where, again, φ̃ij represents the productivity of the least productive firm in country j importing from

country i. Notably, Bj(γ̄) will not be a part of the definition of Λij(γ̄), since idiosyncratic shocks do not

affect the price index. Using the definition of Bj(γ̄) and Qi =
∑

k Mik the total production of intermediate

inputs in country j, for general shocks, we get,

Mij(γ̄) =
Ej

Pj(γ̄)/Nj
× Qi∑

k
Ek

Pk(γ̄)/Nk
(τikγ̄ik)−θΛik(γ̄)

× (τij γ̄ij)
−θ × Λij(γ̄), (24)

with,

Pj(γ̄) =
(
Nj

∫ ∞

φ̃ij

∫
γ̃(φ)

pi(φ, γ̄, γ̃(φ))
1−σdΨφ

ij(γ̃)dGj(φ)
) 1

1−σ
,

the ideal price index and Ej the expenditure in our sector, which is fixed as a proportion α of labor income.

This equation implies a relationship between bilateral trade flows and exporter fixed effects, importer

fixed effects, and iceberg costs. However, it also includes the term Λij(γ̄), which varies for both i and j,

unless all firms import from all countries. As shown in Antràs et al. [2017], this could happen if fij = 0

for all i, resulting in Λij(γ̄) = Λj(γ̄). In this case, shocks shouldn’t matter in terms of sourcing strategies,

since firms are already importing from all countries, so after the shocks are realized they can just buy from

the countries that were positively or least negatively affected. The parameter θ provides the elasticity of

trade flows with respect to changes in these bilateral trade frictions and the aggregate elasticity coincides

with the firm-level elasticity, which is not the case whenever fij > 0. As shown in their paper, in this

case, the elasticity of trade flows with respect to changes in the bilateral trade frictions is higher than θ.

To control for the extended gravity forces, we again follow Antràs et al. [2017] and define an importer-

specific term: Ξj(γ̄) ≡ Kj(γ̄)Tj(τjj γ̄jjwj)
−θNjBj(γ̄), with Kj(γ̄) = (σ − 1)η(σ−1)/θNjBj(γ̄) so we can
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write,

Λij(γ̄) =
K(γ̄)

Ξj(γ̄)

∫ ∞

φ̃ij

∫
γ̃ij(φ)

1ij(φ)φ
σ−1(Θj(φ, γ̄, γ̃(φ))

σ−1
θ −1Tj(τjj γ̃jj(φ)wj)

−θdΨ̃φ
ij(φ)dGj(φ), (25)

where the second term on the right-hand side corresponds to the domestic input purchases aggregated

over all firms based in j that import inputs from i, so now the elasticity of trade θ is closer to the firm-level

estimates. We obtain this expression in the following way.

Using equation (19), σ − 1 = θ (entry decisions are independent), and the formula for the Pareto

distribution, Gj(φ) = 1− (φ
j
/φ)κ, to solve for the integral in equation (20) and plug it back in equation

(19):

Mij(γ̄) = (σ − 1)η
σ−1
θ NjBj(γ̄)Ti(τijwiγij(φ))

−θκφκ
j

(φ̃ij)
σ−1−κ

κ− σ + 1

With σ − 1 = θ, we have that the threshold is now given by

φ̃σ−1
ij =

wjfij
ηE(Bj(γ̄)Ti(τijwiγij(φ))−θ)

Then, we plug this back in our equation for Mij(γ̄) with σ− 1 = θ and after some manipulation, we find:

Mij(γ̄) =
NjBj(γ̄)

κ
σ−1 (τij)

−κ(wiγ̃ij(φ)γ̄ij)
1− κ

σ−1 (φj)
κQi∑

k NkBk(γ̄)
κ

σ−1 (φ̃k)κ(wkγ̃ik(φ)γ̄ikfik)
1− κ

σ−1

Using the definition of Bj(γ̄) and using the resulting Nj of equilibrium obtained for the Pareto case with

shape parameter κ, and defining

Φj =
fej
Lj

φj
−κPj(γ̄)

−κw
κ

σ−1
−1

j (26)

we obtain equation (21).

A.4 Herfindahl-Hirschman Index (HHI)

As we aim to understand both the sourcing strategy (extensive margin) and the decision on how much

to purchase from each available source (intensive margin), we are also concerned with the impact of

supply chain risk on intermediate input purchases and market concentration. In our introduction, we

used publicly available data at the product-origin level for Chile, classified using the harmonized-system

(HS) at the 8-digit level, which is a standardized method of classifying traded products using numerical

digits. We obtained Figure ??, which shows the unweighted average of the yearly country-level HHI from

2017 to May 2023. Notably, there is a substantial increase in market concentration post-2020, coinciding

with the heightened supply chain uncertainty due to Covid-19. The concentration subsequently exhibits a

gradual decrease. This suggests that following Covid-19, the concentration of foreign suppliers increased.

This phenomenon may arise from either a reduction in the set of countries Chile imports from or firms
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adjusting the intensive margin by subsequently purchasing from a smaller set of countries less, or posi-

tively, affected by the shock.

We would like to be able to match this with our model and understand the mechanism in action. To

do that, we need to obtain the model-implied HHI. Using equation (19), aggregating over all sources of

import to obtain the total imports for country j, which gives us the market share, then squaring that

and summing over all sources, we get the HHI for country j, which is:

HHIj =

I∑
i=1

(msij)
2

=
I∑

i=1

(
Mij(γ̄)∑I

k=1Mkj(γ̄)

)2

=
I∑

i=1

(
Ti(τij γ̄ijwi)

−θΛij(γ̄)∑I
k=1 Tk(τkj γ̄kjwk)−θΛkj(γ̄)

)2

(27)

We are summing over all countries and not just the set of suppliers since we know that the value will be

zero if no firm buys from that country. The term Λij(γ̄) is defined as detailed in section 3.4. We can

subsequently leverage our findings from the structural estimation process to obtain the model-implied

HHI and assess the fit of our model.

A.5 Simple Case: 2 Countries with Aggregate Shocks

To understand the mechanisms that are at play in our model, we develop a simple case with 2 countries

where there can be both aggregate and idiosyncratic uncertainty. We simplify everything as much as pos-

sible and assume that technology is the same in bot Home and Foreign, and wages, as well as iceberg costs,

at Home are all equal to 1 at Home, so TH = TF = wH = τH = 1. We denote the countries as Home, H,

and Foreign, F , but we only add the country for the origin, and not the destination, since the destination

country is always Home. Specifically, we consider the case where the fixed cost of sourcing domestically

(fH) is set to zero, implying that firms invariably prioritize sourcing from the Home country before consid-

ering buying from Foreign. Consequently, the sourcing strategy of exclusively procuring from Foreign is

not an option. Instead, firms in this simplified setting face a binary choice: either they source solely from

Home (H) or opt for a mixed strategy by sourcing from both Home and Foreign (FH), i.e., they diversify.

To simplify things further, supply chain shocks, with γ̄ij denoting aggregate shocks, and γ̃φij , denoting

idiosyncratic shocks, will follow an independent and identically distributed (i.i.d.) Binomial distribution.

Specifically, we concentrate on the scenario of “non-positive” shocks, i.e., shocks that can only maintain
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or increase the price, so γ̃φi , γ̄i > 1. This case is specified as follows:

γ̄i =

1 wp 1− π̄i

δ̄i wp π̄i
, γ̃φi =

1 wp 1− π̃φ
i

δ̃φi wp π̃φ
i

,

with i ∈ {H,F}, 1 < δ̄H < δ̄F , 1 < δ̃φH < δ̃φF , and the probability of shock is higher for Foreign than

for Home, π̄F > π̄H , and π̃φ
F > π̃φ

H . We now compare the expected profits for each of the strategies and

understand how aggregate and idiosyncratic uncertainty affects the firm’s decision of where to source from.

We proceed to show the expected profits of a firm whose sourcing strategy is to buy only from Home,

so the only shocks that affect this firm are the domestic aggregate shock and the firm-domestic specific

shock, such that:

E(π(φ, γ̄, γ̃φ)) = φσ−1 η
σ−1
θ

∑
γ

P(γ̄H , γ̄F , γ̃
φ
F , γ̃

φ
H)(γ̄H γ̃φH)1−σB(γ̄H , γ̄F ) (28)

where we don’t have a fixed cost of sourcing from Home since we set it up to be equal to zero.

We now find the expected profits for a firm whose sourcing strategy includes both Home and Foreign
countries. This firm will be affected by both the domestic and foreign countries’ aggregate uncertainty
as well as firm-origin specific uncertainty for both domestic and foreign countries. The expected profits
for a firm with this sourcing behavior are:

E(π(φ, γ̄, γ̃φ)) = φσ−1η
σ−1
θ

∑
γ

P(γ̄H , γ̄F , γ̃
φ
F , γ̃

φ
H)

(
(τF γ̄F γ̃

φ
FwF )

−θ+ (γ̄H γ̃φ
H)−θ

)σ−1
θ
B(γ̄H , γ̄F )− fF (29)

with ΘH(φ, γ̄, γ̃φ) = (γ̄H γ̃φH)−θ, and ΘHF (φ, γ̄, γ̃
φ) = (τF γ̄F γ̃

φ
FwF )

−θ + (γ̄H γ̃φH)−θ the sourcing capabili-

ties for each of the two sourcing strategy. Because shocks are distributed i.i.d Binomial, we have 24 = 16

possible states of the world in this case. This means that we have 16 different probabilities of shocks,

e.g., P(δ̄H , δ̄F , δ̃
n
H , δ̃nF ) = π̄H π̄F π̃

φ
H π̃φ

F , or P(δ̄H , δ̄F , δ̃
n
H , δ̃nF ) = (1− π̄H)π̄F π̃

φ
H π̃φ

F , and so on. Finally, since

there is no domestic fixed cost, we only consider the foreign fixed cost.

Then, we take a look at the firm-level intermediate input purchases. This is an ex-post decision, so

it happens after shocks have already been realized. For a firm that only sources from Home:

MH(φ, γ̄, γ̃φ) = (σ − 1) η
σ−1
θ φσ−1(γ̄H γ̃φH)1−σ+θB(γ̄H , γ̄F ) (30)

and for the case of a firm that sources from both Foreign and Home:

MH(φ, γ̄, γ̃φ) = A× φσ−1
(
(τF γ̄F γ̃

φ
FwF )

−θ + (γ̄H γ̃φH)−θ
)σ−1

θ
−1

(γ̄H γ̃φH)−θB(γ̄H , γ̄F ) (31)

MF (φ, γ̄, γ̃
φ) = A× φσ−1

(
(τF γ̄F γ̃

φ
FwF )

−θ + (γ̄H γ̃φH)−θ
)σ−1

θ
−1

(τF γ̄F γ̃
φ
FwF )

−θB(γ̄H , γ̄F ) (32)
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with A ≡ (σ − 1)η
σ−1
θ a constant. We now take a closer look to what the market demand term includes.

We have that

B(γ̄H , γ̄F ) = K × P (γ̄H , γ̄F )
σ−1

with K ≡
(
1
σ

)
×
(

σ
σ−1

)1−σ
× E a constant.

Then, for each realization of the shocks, we will have different values of the price index P (γ̄H , γ̄F ):

P (δ̄H , δ̄F ), P (δ̄H , 1), P (1, δ̄F ), P (1, 1). Writing them out, we have:

PH(δ̄H , δ̄F )
σ−1 =

(
σ − 1

σ

)(
η

1
θ

s1(φ̃, φ̄) δ̄
1−σ
H + s2(φ̄) (δ̄

−θ
H + (τFH δ̄FwF )−θ)

σ−1
θ

)

PH(δ̄H , 1)σ−1 =

(
σ − 1

σ

)(
η

1
θ

s1(φ̃, φ̄) δ̄
1−σ
H + s2(φ̄) (δ̄

−θ
H + (τFHwF )−θ)

σ−1
θ

)

PH(1, δ̄F )
σ−1 =

(
σ − 1

σ

)(
η

1
θ

s1(φ̃, φ̄) + s2(φ̄) (1 + (τFH δ̄FwF )−θ)
σ−1
θ

)
(33)

PH(1, 1)σ−1 =

(
σ − 1

σ

)(
η

1
θ

s1(φ̃, φ̄) + s2(φ̄) (1 + (τFHwF )−θ)
σ−1
θ

)

where the shares, denoted as s1(φ̃, φ̄) and s2(φ̄), represent the proportions of firms exclusively sourcing

from Home and those diversifying and sourcing from both Home and Foreign, respectively. φ̃ and φ̄

denote the cutoff productivity levels for firms that do not leave the market, and those who buy from both

Foreign and Home, respectively. From the equation above, we can see that the effect of an aggregate

shock on the price index depends on these shares which, at the same time, depend on the expectation of

the shocks, as well as the productivity of the firm and fixed costs. We are interested in understanding

what is the effect of expected shocks on the shares and, finally, what is the effect on the price index,

which will allow us to comprehend better what are some of the moving pieces that affect firm’s sourcing

decisions in the case of uncertainty. To find the value of φ̄ that determines the cutoff productivity level

for firms that only import from Home versus firms that import from both Home and Foreign, we set

the expected utility of sourcing from Home equal to that of sourcing from both Foreign and Home, with

E(πH) = E(πFH). This equality allows us to recover φ̄, i.e., the productivity value of the marginal firm,

which is indifferent, in expectation, between the two sourcing strategies.
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Figure 16: Simple 2 countries example

(a) Cutoff (b) Effect of cutoff on market demand

In Figure 16, we plot the simple case of firms’ profits, and expected profits, when there are only two

countries in the world, Home and Foreign. We plot both the case with and without uncertainty, and

where the productivity parameter, denoted as φ, follows a Uniform distribution. Figure 16a depicts the

expected profits of firms that source from either only Home (red line) or Home and Foreign (black line)

when there is no uncertainty (solid line) and when there is uncertainty (dotted line). In the absence of

uncertainty, firms solely sourcing from Home initially exhibit higher expected profits due to a lower fixed

cost. However, because the slope of the firms that diversify (i.e., source from both Home and Foreign) is

higher, since higher productivity firms benefit more from sourcing from more countries, there is a pro-

ductivity level after which the profits obtained from diversifying surpass those from sourcing only from

Home. Passed that threshold, all firms with a productivity higher than the cutoff will source from both

Home and Foreign because they obtain higher profits choosing to diversify instead of sourcing only from

domestic. Now, when there is aggregate uncertainty, we know that the market demand will be affected,

since firms that source from both Home and Foreign will have to increase their prices, either by sourcing

more from Home, which is more expensive, or sourcing from a now more expensive, in expectation, For-

eign country. For firms sourcing only from Home there is no direct effect in their sourcing capability. The

only effect they face is through the expected change in the market demand, which increases if Foreign is

shocked, so the profits, as well as the slope, increase with uncertainty in the Foreign country. This occurs

because a higher uncertainty in Foreign affects the expected price of final goods and hence the overall

demand for cheaper goods. This will increase the demand for final goods from firms that source only

from Home because now the price difference will be less, i.e., they gain competitiveness. Now, for the

firms that source from both Home and Foreign, the result is ambiguous. On the one hand, the increase in

uncertainty reduces firms’ sourcing capability, decreasing profits and, on the other hand, market demand

increases, counteracting the decrease in profits. Then, it could happen that the increase in expected

market demand is big enough (φ̄ is low enough) that high uncertainty does not affect firms’ expected
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profits that much. The illustrated scenario in the figure represents the specific case where the expected

profits end up decreasing due to the increase in Foreign uncertainty.

In Figure 16b, we examine the influence of the threshold on the market demand, denoted as Bj(γ̄).

This is a concave function that, for the case of no uncertainty (solid line), increases with the threshold, φ̄.

A higher threshold implies reduced diversification, leading to more firms exclusively relying on Home for

inputs, which are costlier in expectation than those from Foreign. Consequently, these firms set higher

prices, contributing to an increase in the price index, increasing the market demand for lower priced

goods. Then, when there is an increase in uncertainty (dotted line), we observe from Figure 16a that this

increases the threshold, and so the market demand, since there are more firms sourcing from the more

expensive country, Home. However, this will decrease the impact of the uncertainty, since more firms

won’t be affected by it. Both the aggregate shock and uncertainty exert an influence on the price, or

expected price, consequently affecting the overall expected price index.

In equations (24) and (25), and as depicted in Figure 16b, we observe that aggregate uncertainty af-

fects both the sourcing capability of firm φ in country j as well as the market demand for country j,

Bj(γ̄). However, idiosyncratic uncertainty affects the sourcing capability but not the market demand.

Specifically, heightened aggregate uncertainty at Home diminishes the expected sourcing capability of all

firms acquiring inputs from Home. This effect is also observed for firms sourcing from both Home and

Foreign, albeit to a lesser extent, as their expected sourcing capability depends not only on the Home

country but also on Foreign, which allows them to substitute ex-post through the intensive margin, and

the increased competition that reduces expected costs. The higher uncertainty will also increase the

expected market demand, which acts in the opposite direction as the effect on the expected sourcing

capability. This occurs because, if the foreign country does not get negatively shocked, firms that source

from both the domestic and foreign countries can sell their goods at a lower cost than the ones that

only source from domestic, so they get a higher expected market demand. From this, we learn that the

effect of an increase in aggregate uncertainty at Home is ambiguous and depends on these counteracting

forces. Whereas, an increase in idiosyncratic uncertainty at Home only impacts the expected sourcing

capability and does not affect the expected market demand. Then, ceteris paribus, if there is an increase

in idiosyncratic uncertainty the expected sourcing capability will be reduced, as well as ex-ante profits.

Consider now the scenario where, all else equal, the foreign country experiences an increase in aggre-

gate uncertainty (i.e., increase in the variance of aggregate shock). This change affects the expected

sourcing capability and market demand for a firm that sources from both Foreign and Home. However,

for a firm exclusively importing from Home, while its expected sourcing capability remains unaffected,

the increase in market demand positively impacts expected profits through the rise in the price index.

Conversely, if only idiosyncratic uncertainty intensifies, it does not influence the expected market demand,

as idiosyncratic shocks are averaged out. Nevertheless, it diminishes the sourcing capability, leading to

a reduction in expected profits. Then, if both Home and Foreign increase their aggregate uncertainty

and there’s also an increase in idiosyncratic uncertainty, the first two will affect the market demand, in-
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creasing expected profits. However, the negative impact of the decreased in expected sourcing capability

counteract these effects, and could even result in a net decrease in expected profits.

Taking a look at equations (26), (27), and (28), we observe that the impact on intermediate input

purchases is different due to the ex-post nature of this decision, where uncertainty does not play a role

in this case, but the realization of the shocks do. Given Bj(γ̄), and σ − 1 > θ, both idiosyncratic and

aggregate shocks to Foreign lead to a reduction in sourcing potential and sourcing capability and subse-

quently decreases intermediate input purchases from all sources for firms that diversify, while it does not

affect purchases from Home for firms that only source from the domestic country. However, the reduction

of intermediate input purchases is higher for the foreign intermediate inputs than for the domestic ones.

However, an increase in negative aggregate shocks, i.e., γ̄ij > 1, also results in an increase in Bj(γ̄H , γ̄F ),

partially mitigating the decline induced by the reduced sourcing potential and capability. Consequently,

the negative effect of the shock on firms’ profits decreases. Then, higher φ̄ values lead to more firms

increasing sourcing from Home, resulting in a reduced susceptibility of the market demand to an increase

in the shock from Foreign ex-post, decreasing the intermediate input purchases from all countries. This

ex-post mechanism allows firms to change the quantity they obtain from each country they start a sourc-

ing relationship with so that, if the foreign country is hit by a negative (positive) aggregate shock, then

the firms’ that source from both domestic and foreign countries decreases (increases) the quantity they

import from the foreign country and might either increase or decrease the quantity they buy from the

domestic country depending on how big the effect is on the market demand. This increases (reduces)

the quantity bought from Home by firms that only buy intermediate inputs from the domestic country,

because of the increase (decrease) in market demand.

B Numerical Experiment Appendix

Table 6 presents the parameter values used in our toy model to generate figures that will allow us to

understand the mechanisms of our model. The numerical specifications used for our experiments are as

follows:
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Table 6: Numerical Experiment Values

Variable Definition Value

SD(γ) Standard deviation of shock 0.25
ρ Substitutability accross intermediates varieties 2.00
I Number of countries 3.00

TD(τDwD)
−θ Domestic sourcing potential 1.00

TF1(τF1wF1)
−θ Sourcing potential Foreign 1 0.10

TF2(τF2wF2)
−θ Sourcing potential Foreign 2 0.03

N Number of domestic firms 150
fD Fixed cost of sourcing Domestic 0.00
fF1 Fixed cost of sourcing Foreign 1 0.22
fF2 Fixed cost of sourcing Foreign 2 0.12

Calibration for high complementarity (σ − 1)/θ = 1.58 following Antràs et al. [2017]
σ Elasticity of final demand 3.85
θ Productivity Fréchet distribution shape 1.789

C Data Appendix

Table 7: Extensive and intensive margin

origin number of firms value of imports rank by firms rank by value

CHN 24755 153955 1 12

USA 17556 140322 2 2

RoW 8286 26033 3 5

ESP 8055 12507 4 12

DEU 7520 25660 5 6

ITA 7493 11571 6 14

BRA 6964 70063 7 3

ARG 6103 36515 8 4

HKG 5652 238 9 45

TWN 5313 2732 10 28
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D Estimation Appendix

Figure 17: Country Sourcing Potential and Extensive Margin

Figure 18: Country Sourcing Potential and Intensive Margin
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Figure 19: Average Aggregate Shocks All Countries, 2012q1-2023q4

Figure 20: Average aggregate shock all countries, 2012q1-2015q4

Figure 21: Average Aggregate Shocks All Countries, 2016q1-2019q4
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Figure 22: Average Aggregate Shocks All Countries, 2020q1-2023q4

Figure 23: Average Standard Deviation for Aggregate Shocks, 2012q1-2023q4

Figure 24: Average Standard Deviation for Aggregate Shocks, 2012q1-2015q4
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Figure 25: Average Standard Deviation for Aggregate Shocks, 2016q1-2019q4

Figure 26: Average Standard Deviation for Aggregate Shocks, 2020q1-2023q4

Figure 27: Aggregate Shocks in Time for China and USA
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Figure 28: Change in the share of value of imports by importing firms
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