International Trade, Volatility, and Income Differences

Roman Merga *

IMF
Last version available here

This Version: February 10, 2021
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over their life cycle . This dampening of the firm-level export expansion path is more severe in products with
more variable markups. Motivated by these novel firm-level findings, I develop an international trade model
with new exporter dynamics and non-CES demand that can account for the novel facts at the firm and the
cross-country levels. These findings suggest that estimated trade frictions using static trade models reflect
the consequences of domestic volatility on exporters’ investment decisions to grow into foreign markets.
Indeed my quantitative findings show that the volatility differences across countries are equivalent to a 30%
higher trade cost in developing economies. These volatility differences account for 40% of the differential
trade cost estimated by standard models without these mechanisms.
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1 Introduction

Living standards vary significantly across the globe and with them the patterns of interna-
tional trade. Countries with a higher level of development have more exporters per capita
that are larger and more likely to continue exporting. ' Consequently, developed countries
export more than less developed ones. These facts have been attributed to less developed
countries facing relatively high export costs. Furthermore, these costs have been estimated
to have large impacts on the level of development.” But how can we unleash the benefits of
eliminating these trade costs? To answer this question, we need to understand the source

of these relatively high trade costs.

This paper shows that developing countries export less mainly because they are more
volatile. The domestic volatility that firms face affects their incentives to invest in growing
into foreign markets, depressing exporters’ growth and total trade. Domestic volatility has
a relatively large effect on trade because the costs of investing in foreign market access
are relatively high. ° T show that the interaction between the domestic volatility and the
trade frictions that affect firm growth into foreign markets, explains most of the relationship

between development and international trade.

In sections 3 and 4, I document new facts about domestic volatility and trade. Firstly, I
present cross-country evidence on the relevance of domestic volatility to explain export dif-
ferences. Three salient features stand out in the cross-country data: (1) developing countries
have higher TFP volatility; (2) more volatile countries export less conditional on the level
of development and standard gravity equation variables; and (3) the role of development
on trade is substantially reduced after controlling for macro or microeconomic volatility.
Indeed, volatility seems to have a much stronger effect on trade than the level of GDP per

capita.

!See Fernandes et al. (2015) for a study of the relationship between exporter characteristics and development.
See Waugh (2010), Blum et al. (2019), Fieler (2011) and de Sousa et al. (2012).
3See Das et al. (2007), Alessandria et al. (2021a).



Secondly, I show that industry volatility shapes the pattern of expansion of individual
firms. Specifically, I use Colombian firm-level data on domestic and international transac-
tions to document three novel features of firm dynamics®. First, exporter growth is driven
by increases in the relative demand of the market, similar to the findings of Fitzgerald et
al. (2021) and Steinberg (2021). Second, exporters more exposed to domestic volatility grow
slower in their export markets than in their domestic market. Third, the negative relation-
ship between export growth and volatility is stronger for products with more responsive
markups to exchange rate shocks. The second fact implies that higher domestic volatility
reduces exporter incentive to invest in foreign markets. The third fact shows that variable
markups can be important to explain the negative relationship between exporter expansion

and domestic volatility.

I build a dynamic model with firm heterogeneity and new exporter dynamics to quantify
the role of volatility for trade. The model extends the new exporting dynamic model to
allow for a variable price elasticity and thus variable markup. Two main reasons motivate
this model: (1) the firm-level data suggest that variable markups are relevant to understand
the negative relationship between volatility and exports, and (2) this allows me to test the
relevance of this microeconomic mechanism. * I show that the standard models with CES-

demand cannot match the documented micro-level facts.

Section 6 turns to the quantitative analysis. I use the model to test to what extent the
micro-level mechanism can explain the novel aggregate and micro-level findings. I estimate
the parameters of the model to match Colombian aggregate average trade openness, the
evolution of exporters over their life cycle in firm-level fact 1, and my causal estimates on
heterogeneous markup response to changes on firms’ marginal cost. The model can account
for firm-level fact 2 regarding the adverse effects of higher domestic sales volatility on ex-

porters’ growth.

*A key advantage of the data is that it allows me to separate domestic from international shocks

°I refer to standard models of new exporter dynamics as those that have: (1) monopolistic competition, (2) constant
price elasticity, (3) fixed export costs, and (4) a market-specific investment decision that increases future sales conditional
on firm’s prices.



Next, I proceed to test the ability of the model to replicate the cross-country relation be-
tween total exports and volatility. I simulate economies with different levels of volatility on
their aggregate and firm-level productivity. I compute the ergodic distribution of the model
and observe how their total export responds to different levels of volatility in four different
versions of the model. The four models are (1) a standard static model with firm heterogene-
ity, (2) a static model with variable markups, (3) a dynamic model assuming constant price
elasticity, and (4) the my dynamic model with variable markups. All but my model predict a
positive or null relationship between domestic volatility and total exports, at odds with the
empirical findings. These results show the macroeconomic relevance of the micro-level find-
ings documented in the data. Assuming that exporters make a static decision or that they
face demand with constant price elasticity comes at the cost of missing the relationship
between aggregate export and the level of volatility.

The quantitative predictions of the model are striking. Keeping macroeconomic volatil-
ity unchanged, if developing countries were to reduce their microeconomic volatility to the
level of developed ones, their exports would increase on average 97%. When I perform a sim-
ilar exercise for the macroeconomic volatility, I find that exports in developing economies
will grow by 26%. To put these results in context, they imply that the average volatility dif-
ference between developing and developed countries is equivalent to developing countries
facing on average 30% higher iceberg costs. In this sense, the proposed mechanisms can
account for 40% of the differential trade cost that developing countries face as estimated
by de Sousa et al. (2012). These results highlight the importance of domestic volatility as a
determinant of endogenous trade barriers. The interaction between the domestic volatility
and the investment cost that firms face to grow into foreign markets significantly affects

exports.

Literature. The paper relates to several strands of literature at the intersection of macroe-
conomics, international trade, and development.
The main contribution of this paper is to understand why developing economies engage

in less international trade than developed ones. To the best of my knowledge this is the



first paper showing the relevance of domestic volatility to explain the differences in the es-
timated export costs in developing economies. The literature goes back to the findings of
Rodrik (1998) suggesting the low export performance in Sub-Saharan countries was mainly
due to trade costs, similarly Limao et al. (2001) shows the relevance of the lack of infras-
tructure to explain part of the relatively low levels of trade in these countries. On the other
hand, Waugh (2010) shows that to match the data on trade and prices, export costs in de-
veloping economies need to be higher than in developed ones, de Sousa et al. (2012) find
similar empirical results using the border effects methodology. In contrast, Fieler (2011) ar-
gues that the existence non-homothetic preferences in demand for goods may be important
to understand this relationship. These findings follow from models in which firms face static
decisions where volatility cannot play an important role by construction. Blum et al. (2019)
departs from the static frameworks with the insights of inventory models to understand this
relationship. They argue that the shipment data suggest higher per-shipment costs to export
in developing economies explaining part of the export cost. My approach differs to those in
the literature in two ways: (1) I rely on the insights of the predictions of dynamics models,
and (2) I show that the estimated trade costs are an equilibrium outcome of the interaction
between domestic volatility and the dynamic nature of exporter decisions.

This paper is the first one to estimate how domestic sales volatility affects a firm market-
specific growth over their life-cycle. There is an extensive literature on investment under un-
certainty that followed the seminal work of Lucas et al. (1971), Hartman (1972), Andrew (1983)
and Pindyck (1982). I focus on a particular type of investment, the market-specific invest-
ment that firms make to grow into each market, so far ignored in this literature. °

More broadly, the present work proposes a new mechanism through which volatility
discourages investment — the existence of variable price elasticity — contributing to the
literature that studies how economic frictions interact with uncertainty affecting firm in-
vestment decisions. Until now the literature has focused on the three main frictions: (1)
investments frictions that generate the real option effect (e.g. Pindyck (1982), Bloom (2007),

Recent work has found that this investment that work as a demand shifter is essential to explain firms’ growth in

both their domestic and foreign markets as in Ruhl et al. (2017), Fitzgerald et al. (2021), Steinberg (2021), Alessandria et
al. (2021a), Fitzgerald et al. (2018), Einav et al. (2021).



Bloom (2009), Novy et al. (2020), Alessandria et al. (2019), Martin et al. (2020),Handley et
al. (2017)); (2) financial frictions to explain why uncertainty reduces firms investment (e.g.
Arellano et al. (2019) and Merga (2020)); and (3) the existence of sticky prices e.g. (Basu
et al. (2017), and Fernandez-Villaverde et al. (2015)). My empirical and quantitative findings
show the existence and relevance of variable price elasticity as a novel mechanism comple-

mentary to the literature.

The third contribution of this paper is to develop a framework that nest the insights
Fitzgerald et al. (2021) to explain how exporters grow and how their growth is affected by
domestic volatility. By relaxing the assumption of constant price elasticity the extended
model can account for the patterns regarding (1) exporter dynamics over their life-cycle,
(2) the heterogeneous markup response to exchange rate shocks, and (3) the negative rela-
tionship between exporters growth and domestic volatility. I do this within the framework
of a small open economy, allowing me to show the aggregate relevance of my micro-level

findings to explain the behavior of total exports.

The fourth contribution of this paper is to the literature on the relationship between
prices and exchange rates. The literature has struggled to separate the effects of exchange
rates on prices as it is not clear whether the price response is driven by markup or changes
in costs. I solve this problem by proposing an estimation procedure to compute the pure
markup response to exchange rate shocks without having to estimate the level of markup.
In this sense, my results complement Berman et al. (2012) finding that larger firms adjust
their prices less than smaller ones due to exchange rate changes, and Amiti et al. (2014)
finding that larger exporters also import more, showing that exchange rate changes affect
the marginal cost of production. I also propose a new instrumental variable approach to

solve the endogeneity problems that may arise due to the use of exchange rates movements.

Layout. The rest of the paper is structured as follows. Section 2 presents the data sources.
Section 3 presents the estimation strategy and results for the three aggregate facts. Section

4, documents the micro-level facts using firm-level administrative data from Colombia. Sec-



tion 5 presents the model, and section 6 its estimation and quantitative results. Section 7

concludes.

2 Data

To document the three aggregate facts [ use several data sources: Penn World table database,
the Dynamic Exporter Database from World Bank, the Enterprise Survey from the World
Bank, and CEPII database. In the appendix A.11 explain the details of the cross country data.

For the micro-level data and model estimation I use three primary data sources: (1) Ad-
ministrative data from Colombian customs (2) Administrative data from ”"Superintendencia
de Sociedades” of Colombia with firm’s balance sheet information, and (3) Colombian man-

ufacturer survey.

2.1 Firm-level Data

I use two administrative data sets from Colombia to measure variables at the firm level. The
first data set reports exports of each firm at the 8-digit product level for each destination
and period. The data is monthly and provides information on the quantities shipped and
the value of the shipment in Colombian pesos and U.S. dollars over the period 2006-2019. I
aggregate export flows for each firm product destination yearly to avoid the usual problems
with lumpiness in trade.’

I merge this data with firm-level data from “Superintendencia de Sociedades” which re-
ports the variables firms declared in their balance sheet information. This dataset provides
information on firms’ total income, operational income, operational cost, total costs, profits,
and operational profits, among other variables. These variables are in nominal Colombian
Pesos, and I deflate these variables with the production price index. The data sets cover a
sub-sample of 20,000, the largest firms representing around 90% of total value-added. The
sample is skewed towards larger firms generating a concern due to possible bias for firm-

’See Alessandria et al. (2019) as an example of the lumpiness in trade and its relevance for exporter behavior at high
frequency.



level empirical facts. The focus on exporters alleviates this concern, generally the largest
firms in the economy, and given the concentration of total exports on larger firms. Further-

more, [ show that the firm-level facts are robust to including or not this data in the appendix.

3 International Trade and Volatility Around the World

This section focuses on the cross-country evidence. I document two facts. First, I reexamine
the relationship between exports and the level of development. I find that unconditional on
the level of volatility, there exists a positive relationship between aggregate exports and level
of development as in Waugh (2010), Fieler (2011), Blum et al. (2019), Fernandes et al. (2015)
and de Sousa et al. (2012). Second, I show that conditional on the level of micro or macroe-
conomic volatility, the relationship between aggregate exports and GDP per capita reduces
almost by half, becoming negligible in some cases. In other words, aggregate fact 1 can be

explained by the fact that on average developing economies tend to be more volatile®.

Macroeconomic volatility measure. I measure the macroeconomic volatility of each
country as the time-series standard deviation of the detrended estimated TFP. I proceed
in several steps. First, I define ¢ fpit as the detrended value of the log of the TFP of each
country 7 at time t.” The measure of TFP comes from the estimates of Penn World Tables.
I then proceed to estimate the shocks to the estimated tfp assuming it follows an AR(1)
process (1):

Intfp;, = aos +pilntfp,_; +eiy (1

I repeat this procedure for each of the NV countries, generating a vectors of {p;}; ey and
a time series of the estimated residuals for each country {e;;}; cn . I then compute the
macroeconomic volatility as the standard deviation of of ¢;; for each country 1.

8In appendix A.2 I document more volatile countries present lower levels of GDP per capita, consistent with the
findings of Ramey et al. (1995),Aghion et al. (2010),Badinger (2010), Imbs (2007), Koren et al. (2007)

°I detrend the series by using an H-P filter with a smooth parameter equal to 100 since I am using annual frequency
data



Microeconomic volatility measure. To compute the firm-level shocks without the macroe-
conomic common component that affects firms within a country-industry-year, I follow
Yeh (2021) and Di Giovanni et al. (2020). For a firm f, in country ¢, industry 7, at time ¢, I
first estimate:

Alabor prod;; ;= it + €1t )

Where Alabor prod is the percentage change in labor productivity, defined as total sales
over total workers, for a firm f in year ¢ '°. The 7, ;; denotes country-industry-year fixed

effects, so that e, ; ; can be interpreted as the pure firm-level shocks.

I compute the microeconomic volatility as the average observed standard deviation across

time for each country 7 as follow:

(éf,t—#jf )2
w T \/ZfGFZ‘,t |Fi,t|_1
Ti = Z T

t=1

where .5} denotes the average of ¢, ;, across firms at year t, and |F},| is the total number

of firms in country 7."

Exports, volatility and income differences: Estimation. To empirically understand
the relevance of macro and micro volatility on international trade I estimate a gravity equa-
tion as denoted (3). I decompose the logarithm of country i’s exports to country j (denoted
byln(z;;;)), in an origin country fixed effect (;), a destination time fixed effect (7;;), and a

vector of bilateral variables ( y;;:)",

In(zije) = @i + 70 + BYije + €iji (3)

1T restrict my sample to those firms that do not declare any direct or indirect export. I do this to avoid computing the
direct effects that foreign shocks may have on the volatility of firms.

T follow the guideline of the World bank to weight each firm by the weights they provide so that the estimates of
using the sample are representative for the economy.

See Head et al. (2014) for a descriptions of models and the history of gravity equations in international trade.



as in Head et al. (2014) and Eaton et al. (2002) I proceed in a two-step procedure, to
understand the variables that relates with the origin component of a country, «;. Once, I
have estimated equation (3) to back up the origin fixed effects, &; I estimate:

. GDP _ _ _
G; = 35 + i Ino; + 35 In + agyij + ash; + asQ; + ¢ (4)

L

the equation shows that countries origin fixed are related to country 7 level of volatility,
its GDP per capita, the average of the bilateral-time variables, the average of the origin time-
varying variables denoted by o;, %, ¥, and h; respectively. I also control for countries’
quality institution, it level of financial development, and direct measures of exporting costs
denoted by the vector @;. In particular, I use the three indexes developed by the World
Bank that captures the quality of the contract enforcement, the financial development of a
country ¢, and the declared export costs that exporters face.”” The two main coefficient of
interest are 37" and [35. The former captures the relationship between the average exports of
a country and its volatility. The latter captures the relationship between the average exports
and its level of development.

Table 1 presents the results of the estimated coefficients for 3¢ and /3. In this specifica-
tions the gravity controls row denotes controls for the origin country such as, its GDP, the
standard deviations of the terms of trade (TOT), the bilateral exchange rate, and countries’
tot, country-pair trade agreement, a dummy for country-pair that belongs to a currency
union, if country-pair currencies are peg, the average bilateral tariff, the size in sq feet for
the country and its population, the distance and the level and changes of country’s tfp. While
in the Doing Business row, Exp denotes controls for total export declared costs, Cred de-
notes controls for the financial development index of the country, and Cot denotes a control

for the contract enforceability of the country.

Aggregate Fact 1: Positive relationship between exports and income per capita. Ta-

ble 1 presents the results for both the macro and the microeconomic volatility measures.

®Tinclude these three indexes obeys because they are correlated with the level of development and the volatility of
a country and are also relevant for international trade Manova (2008), Manova (2013), Kohn et al. (2020), and Blum et
al. (2019).



Table 1: Volatility and Exports Around the World

Panel 1: Macro-Economic Volatility and Average Exports

Av. Exports Av. Exports  Av. Exports Av. Exports

log(£2E) 0.50** 0.30 0.40* 0.19
[0.19] [0.18] [0.20] [0.20]

log(Macro-Volatility, ) -0.64** -0.64™*

[0.23] [0.23]

First-stage Observations 174,025 174,025 174,025 174,025

Numb. Countries 109 109 109 109

R? 0.55 0.59 0.56 0.60

Year x Destination x Product FE v v v v

Gravity Controls v v v v

Doing Business Exp. Exp.  Exp/Cred/Cont Exp/Cred/Cont

Panel 2: Micro-Economic Volatility and Average Exports

Av. Exports Av. Exports Av. Exports Av. Exports

log(£2E) 0.77"** 0.50** 0.63*** 0.43*
[0.19] [0.22] [0.17] [0.20]

log(Micro-Volatility, ) -1.46™* -1.45™*

[0.68] [0.66]

First-stage Observations 39,439 39,439 39,439 39,439

Numb. Countries 38 38 38 38

R? 0.83 0.85 0.84 0.86

Year x Destination x Product FE v v v v

Gravity Controls v v v v

Doing Business Exp. Exp.  Exp/Cred/Cont Exp/Cred/Cont

Note: Av. Exports denotes the estimated value for «; from equation (3).Trade flows are yearly frequency. First
stage-Observation correspond to the amount of observations used to estimate equation (3).Number of countries equals
the observations for the second stage. Doing business denotes controls for declared export cost (Exp.), contract
enforceability index, and financial development index (Cred/Cont). Standard errors in brackets. Error cluster at country
level. * p < 0.1, p < 0.05, "™ p < 0.01
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Each of the 4 four columns presents a different specification. Column (1) and (3) shoes the
estimates (4) without controlling for the volatility of a country. Both results show signifi-
cant and relevant relations between the level of development and the average export to each
market when we do not control for the level of volatility of a country even after controlling
by country size, the declared cost to export, and the institution environment of the country

(column 3). These result is consistent with the findings on the literature.

Aggregate Fact 2: Negative relationship between volatility and exports. In Table 1,
columns (2) and (4) are homologous to column (1) and column (2) but add the variable of
interest, the macro or microeconomic volatility measures. The results in columns (2) and (4)
of panel 1 show that the estimated relationship between exports and the level of GDP per
capita drops between around 45% controlling for the level of macroeconomic volatility of
each country and that it becomes non-significantly different from zero, while there exist a
negative relationship between average exports and countries volatility.

Panel 2 of Table 1 shows that after controlling for microeconomic volatility the relation-
ship between average exports and the level of GDP per capita reduces by around 35%. Fur-
theremore, the estimates predicts as before a negative relationship between volatility and
average exports. There is one difference worth mentioning among these panels, as men-
tioned before there is only data on labor productivity changes for a subset of countries
restricting the number of countries in Panel 2 of 1.

While aggregate facts 1 is well known and documented in the literature, the second
aggregate fact 2 is new to the literature. To check the robustness of this result I perform
several robustness test in appendix A.3. I find that the results are robust to using different
measures of macro or micro economic volatility, constructing the volatility measure without
global common factors, looking at trade only in manufacturing to test the relevance of trade
composition, or using past volatility, and that are consistent with the firm-level responses
at the intensive and the extensive margin.

The previous results show that macroeconomic and microeconomic volatility are rele-

vant variables to predict average exports to each market. They not only predict considerable
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variations of average exports across countries but also capture a significant share of the
variations that had been attributed to the level of development in previous works such as
in Waugh (2010), Fieler (2011), and Blum et al. (2019). These aggregate facts provide a new
explanation of why exports costs and exports values seem to be empirically associated with
variations in the level of development even after controlling for the standard determinants
of international trade. Furthermore, these higher cost to export in developing economies are
generally estimated using static models for international trade in which, by construction,
exporters dynamics and uncertainty would not be relevant. In what follows, I show how un-
certainty dampens exporters’ expansion into foreign markets, and how this is related due

to fact that firms face variable price elasticity when exporting.

4 Volatility and Exporters Growth

In this section, I focus on the exporter micro-level data from Colombia to show that those
exporters that face higher domestic volatility grow less over their life cycle each market
they served. I start by documenting that Colombian exporters grow into foreign markets by
expanding their demand. I then proceed to show that higher exposure to domestic volatility
is negatively associated with this market-specific investment exporters make to grow into

foreign markets.

Firm-level fact 1: New exporters grow through increases in their demand. I revisit
the facts documented in Fitzgerald et al. (2021) and Steinberg (2021) to understand how
Colombian exporters grow over their life cycle. I find that while, on average, exporters in-
crease the quantity exports over their life cycle, this is not true for observed prices. This
result suggest that exporters growth into foreign markets by shifting up their demand, con-

ditional on prices.

12



I pin down the evolution of quantities in a particular market, which is defined as six-digit

product and destination pair. I estimate the following equation:

5
h a b c
Inexport, ;,, = E Brl{age=ny + M Didrt + Vit + Vau Vpcoborts T €idt

h=0

where export; 4;, represents the total exports value that firm i is selling of product [
to destination d in year t. I project total markets against a dummy variable ]I?a ge—h} that
equals one when the exporters spent h years continuously selling product / to destination
d.Icontrols for the prices of the product, p; 4; +, and I include firm-product-time fixed effects,
7i.+» and product-destination-time fixed effects oA 1+~ The addition of this fixed effects allows
me to purge out the common variation in sales for firm ¢ of product [/ at time ¢, while the
second set of fixed effects allows to purge out the common variation across exporters within

a destination product time.

I estimate the same equation to obtain price dynamics but without controlling for prices:

5
Inp;qi = Z ﬁzﬂ?age:h} +pise + 7£d,z,t + Ypeohorts T €id Lt
h=0

In this case, 3, captures the differential changes in prices over the life cycle of the ex-
porter relative to the common variation in prices for that product [ at time ¢.

By construction 3} and 3, are set to zero, so that each estimate of {3}/, or {#V}},
captures the relative change of the dependent variable to its entry value. I define a new
exporter as an exporter that did not export any positive amount to that product-destination
market in the last three years™.

Figure 1 presents the results of the estimation by plotting the estimates of (3, and 3} over
exporter life cycle. Consistent with Fitzgerald et al. (2021) and Steinberg (2021) I find that
while exported quantities grow over exporters’ life cycle, the prices are basically constant.

Exporters grow into markets by facing higher demand conditional on prices.

“This implies that I lose the first three of my sample since I cannot observe if the exporters did any export before.
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Figure 1: New Exporter Dynamics

Note: Panel (a) shows the estimated log cumulative change in quantities relative to firms’ first year of export to the
market. Panel (b) shows the same but for price changes. A market is a product-destination combination. Both estimated
includes firm-product-time, product-destination-time, and cohort fixed effects. Firms in the sample are exporters that
continuously export to each market. A new exporter is a firm that export at time t, after three years of not exporting to
the market. Standard errors in brackets. Error cluster at firm level.

I now proceed to test how domestic volatility is related to exporters growth. Given my
data limitations I use estimate shocks to firm-level domestic sales to estimate the volatility

at which firms are exposed to.

Firm’s Exposure to Volatility I proceed in three steps to compute firms’ exposure to do-
mestic volatility, to avoid the volatility measure being directly related to firms-level shocks
or foreign demand shocks I use the domestic sales of the other firms in the same industry.
First, I compute the log change of domestic sales (denoted by As?t). I generate the firm-level
shock to domestic sales for firm f at time by purging out the aggregate and industry shocks
that are common to the firms in the same industry at the same time ¢. To obtain the firm-level
shocks regressing the change of the log change of domestic sales against industry-year fixed
effects to compute the firm-level shocks to domestic sales "°. I obtain the residual change in

the domestic sales, which I denote it as A§£t, as shown in the following equation:
D D
Asf’t =it + Asf,t.

Bthis is a similar approach to the one in Yeh (2021), and Di Giovanni et al. (2020)
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Second, I define the set of those exporters whose main product at the six-digit (within
the 4-digit category J ) level is h% as F, ne. 1 compute the average across all periods of the
cross-sectional standard deviation of firm-level shocks Aé?t for all the firms, besides the

firm f, for which whose main export product is 15 as :

1 . D
O-f,t,h?] = |Fh6 | . 1 Z (ASJDJ) - Asj,t)2
J

Oy ps can be interpreted as the average volatility of the firm-level domestic shocks for
those firms whose main export product is within the six-digit category 19, leaving out the
firm f. Third, I define the set of all firms whose main exported product lies within the HS-4

digit J as F},;. I then compute firm f exposure to volatility as follows:

hG
tot. export,]
N POTa06 P (5)
fit § : tot i O St
Wochs ot. exportsys

Equation (5) states that firm f exposure to volatility is the weighted sum of the cross-
sectional standard deviation of the others firms shocks, o ;s for those products that belong
to the same set F}s. I compute the weighted sum of this volatility measure by using the
industry shares of how much the total exports of the products in category hS represented

of the total exports .J at the year 2006.

The objective of this construction as a measure of the firms’ exposure to volatility is to
alleviate some potential concerns. First, by using domestic sales of others firms’ firm-level
shocks, I alleviate the concerns that the volatility measure may be affected by the shocks
affecting that particular firm. Second, by using domestic sales, I do not allow the foreign
demand shocks to have a direct effect on the measure of volatility. Second, by fixing the
export shares and the main products of the firm in the year 2006, I alleviate the concern
that future shocks to some particular products may change total exports and through that

biased the relationship between volatility and exporters’ growth.
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Firm-level fact 2: New exporters grow less as they are more exposed to volatility. I

estimate the following equation to asses this question empirically:

exp int. > °
In (M) — Z BJI In O-St]l{age:j} —+ Z B}QLH{age:j}

Inlt eXp int’i,l,d =1 j=1 (6)

+ yl‘ft + VZ,t + Vit + controls; pm+ + €imy

where exp int,, ;, denotes the export intensity of product [ of firm ¢, at time ¢ sells to
destination d, defined as the exports divided by the total sales of the firm. Init. exp int, ; ; is
the value of exp int, ; ;, over the first year of exports to that product-destination market. I,—;
is, as before, the dummy variable that is equal to one if the age of the firm in that particular
market is /. [ add product-time and destination-time fixed effects denoted by ~/'; and ”yg,t, to
capture those variations in the relative growth of the export share that are common to the
destination or product for each period of time, and firm fixed effects, ;, is to capture the
average growth of the export share that is common within the firm. The estimation of {32},
comes different sources of variations: (1) the differences in firms’ exposure to domestic sales
volatility across time and markets, and (2) by the differential exposure to domestic volatility

of those exporters that have different product mixes but that sell to the same market.

Figure 2 shows the estimated differences in the cumulative change of exports over the
exporters’ life cycle with a tenure of at least five years for each market. It compares the
difference of the median exporter in terms of the volatility relative to one exporter facing
a standard deviation smaller volatility. The estimates show the relevance of this result, the
firm facing one standard deviation smaller level of uncertainty is almost 80% larger after

five years. The estimated coefficients are presented in column (3) of Table A.5.
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Figure 2: New Exporter Growth and Volatility

Note: Results shows the cumulative growth difference in export intensities to each market for a firm exposed the mean
minus an standard deviation level relative to one exposed to the mean . A market is a product-destination combination.
Estimates includes product-time, destination-time, and firm-time fixed effects. Firms in the sample are exporters that
continuously export to each market for 5 years or more. A new exporter is a firm that export at time t after three years of
not exporting to the market. Dotted lines denotes 90% confidence interval. Error cluster at firm level.

5 Markups, Volatility and Exporters’ Dynamics

In this section I show that standard models, that assume monopolistic competition, CES de-
mand function, and linear production in labor cannot generate the Firm-level fact 2. For this
case firms’ profits are convex in their productivity. Under this case the Oi-Hartman—-Abel
effect is present in these type of models, since higher uncertainty over firms’ productivity in-
creases the expected return of investment. The result follows because the expected increase
in profits during good times (high productivity) compensate the expected reduction on prof-
its during bad times '°. I then show that the empirical estimations rejects the assumption
of constant markups. Finally I proceed to relax the constant markup assumption in these
models and I show that by doing so models with variable markups can quantitatively match

the empirical findings documented before.
*See Bloom (2013) for a description of the Oi-Hartman-Abel effect.
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5.1 Volatility and Exporters’ Dynamics in standard models.

To show that under standard assumptions dynamics models can not reconcile firm-level
facts 1 and 2 I proceed as follows. First I define a demand shifter in which firms invest for
the first firm-level facts. Then I proceed to enumerate the assumption and proposition. Let
z € R, be the realization of a random variable Z denoting the firms’ productivity and

q%(p, A) denote the demand given price p, with customer capital A € R,.

Definition 1: Demand Shifter. A € R, is a demand shifter if there exist a contin-
uous function f : A — R, such that the following two conditions holds: (1) f' > 0, (2)
" <0,3)¢%p, A) = f(A)¢%(p, 1), (4) optimal prices do not depend on A, p(z, A) = p(z, A")
VA >0,A">0,and (5) f(1) =1 and f(0) = 0.

Assumption 1.1: Production cost. The firm with productivity z use a linear technology

in labor, [, to produce its output. The production q°, is given by ¢° = zl

Assumption 1.2: Investment cost. C; , (i4) is a continuous differentiable function such

thatC;,(.) <0,C;,(.) >0,C;,(.) >0,C;,(.) >0

Under assumption 1 we have that the operational profits functions given 7(z, A) =
p(z, A)q(z, A) —wl, can be written as (2, A) = f(A)7(z, 1), while total profits 77 (z, A) =
f(A)ﬂ-(Za 1) - C(Ala A)

Assumption 2: Profits function. 7(z, A) is a continuous differentiable function in both

arguments.

Assumption 3: Convex profit function. The profit function 7 : (z, A) — R is convex

in z.
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Proposition 1: For all A > 0 and z > 0, under assumption A1-A3, the firm’s growth rate
on its demand shifter, A’ is non-decreasing with a mean preserving spread over Z.
Proof. See appendix C.1

Proposition 1 shows that if the firm’s profits is a convex function in its productivity and
the investment has the usual convex adjustment costs, when the firm face a mean preserving
spread process (higher risk), the market-specific investment in customer capital will weakly
increase conditional on a productivity level and customer level of the firm.

Assumption 4: Demand and market structure. The market structure of the economy
is given by monopolistic competition. The demand the firm,q® is given by q*(p) = Dp~?, where
D eR, andf > 2.

Assumption 1 to 4 describe the usual assumption that are to study the dynamic behavior
of exporters as in for example Fitzgerald et al. (2021) and Steinberg (2021).

Proposition 2: Assumption 1 and 4 implies the firm’s profit functions is convex in z.
Proof. See appendix C.1

Corollary 1: Assumption 1,2 and 4 implies that a mean preserving spread over the pro-
ductivity of the firm will increase the growth rate of A in model with CES demand, linear

production function and monopolistic competition.

To gain intuition in proposition 1, lets assume that firm’s invest in the demand shifter A,
but that it fully depreciates in next period, so that the investment only depends on A’. Letting

firms discount future profits by f3;, the optimal investment decision, A* is characterized by:
Ci (A") = B (A E{n(z,1)|z = 2},

the left term of the equation denotes the marginal cost of investment while the right one
the marginal benefit of investing in customer capital.Under the assumption that 7(., 1) is a
convex function any mean preserving spread over firms’ productivity, implies an increase

in the marginal expected return on investment. This leads firms to increase A* until the
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expected marginal benefits equalize the marginal cost of investment. On the other hand, if
7(z, 1) is a concave function on productivity, higher uncertainty will lead to a reduction in
firms investment.

The intuition for this result is as follow, higher uncertainty increase the probability of
both better and worst outcome. When profits are convex firms expect the marginal return
of investment in good time to be enough to compensate for the expected drop in bad times,
this is known as the standard "Hartman-Oi-Abel” effect. The opposite is true when profits
are concave, in this case in good time the expected increase in the marginal returns is not

enough to compensate for the expected reduction in the investment return during bad times.

Estimating the markup elasticity in the data. Having established proposition 11 pro-
ceed to test the existence of variable markup in the data, I show that the data rejects this
assumption. Based on this empirical result,the next section develop a model of exporter dy-
namics and variable markups that is able to quantitatively match the negative relationship
between trade and volatility documented in the previous sections.

I follow use exchange rate shocks as changes in the marginal cost in foreign currency to
estimate how markups respond at firm level. I use the export share of a firm in a particular
market as a proxy for ratio of the exporters’ relative productivity in a market .

In appendix C.2, I show how we can identify the relative changes in markups across
firms as a function of firms’ characteristics by using the price responses to exchange-rate
shocks. The only assumption that is need it is to assume that the marginal cost in production
can be decompose in two main components, changes driven at the firm-product-time level
and changes given at the product-destination-time. An assumption that is common is most
international trade models assuming that tariff and iceberg cost are common across firms
selling to the same market.

To estimate the exporters markups responses using observed changes in prices, I es-
timate equation (42), where A denote the log-time difference of the variables, p; 4, de-
notes prices from exporter i, to destination d, for product 1, at time t; e;; denotes the ex-

See Arkolakis et al. (2017) for a discussion of models with variable markups and their predictions over heterogeneous
exchange rate pass-through
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change rate for each destination, exp. share, ;,, , is share of exports that firms i represent
over the total exports from Colombia to that market (given by a product-country), while
crtlq; denotes time varying control for the destination country, and 0, ; ¢+, wi, [, d, v;,4+ rep-
resents firm-product-time fixed effects, firm-product-destination fixed effects, and product-

destination-time fixed effects respectively.

Apiaie =BAeqy ¥ exp. share, ;,, | + [Paexp. share, 5, | X crily, -
+0i +wi, b, d+ Y0+ €idig

Given that the change in the bilateral exchange rate variation may reflect relative changes
in the foreign markets, that may affect the pricing decision to those markets, I instrument
the exchange rate variation with the remittances flows from third countries. In appendix
C.2 I described in more detail the exclusion restriction and under what conditions it may be

violated. The first stage is then given by:

Ae; 141 X exp. share, ;, . = Aremittancesg; X exp. share; ;; 5007+

+ exp. share, ;;, | X crtlar + 0i14 + Yar + €iane

Firm-level fact 3: Markups changes increases with export shares. Table 2 presents the
results of the estimation. In Panel 1, I present the estimates for the first Stage. The first thing
to note is that the F-statistic is on the order of 40 alleviating the concerns of the possibility
of weak instruments for all of the cases I presented.”® Second as expected, when we compare
the OLS results (column 1), with the IV ones (column 2 or (3)) we find that our concerned
of the possible biased trigger by shocks the domestic economy was valid. Nonetheless, it is
worth to mention that both estimates the instrumented one and the OLS one are positive
and significant showing that exporters respond changing markups to shocks in the marginal
cost, and that this markups responses are increasing in relative exporter size. These results

are sizeable. A firm with a 1% higher market share, will optimally decide to do and exchange

®This is not surprising given the relevance of remittances net flows for Colombian balance of payment.
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rate pass-though that is between 0.74% and 1.10% lower, as shown by columns (2) and (3) of
Panel 2 respectively. This results are consistent with the findings of Berman et al. (2012).
Panel 3 also present similar estimate but looking at quantities, which I interpret as a
validity test. Two results are important, without the IV the OLS estimate predicts a change
in quantities that seems unrelated with the predicted change in prices. After we do the
instrument, is not only that quantities respond is negatively, as expected, it is also that the
magnitude of the coefficients is much larger for the quantities response than for the prices,

as we should expect if its is the case that price elasticity are higher than 1.

6 The Model

Motivated by my novel empirical findings, I nest a standard Melitz type of model by adding
two features. I first allow firms to build customer in the foreign market as in Fitzgerald et
al. (2021), in which firms makes marketing expenditure to shift up the demand they face
conditional on prices. This addition allows me to capture the firm-level fact 1 in a simple
way. Second, I allow the model to present demand functions with variable prices elasticity
by using Kimball (1995) preferences. I parametrize the indirect utility function following the
work of Klenow et al. (2016) and Gopinath et al. (2010) such that the model is consistent
with the firm-level fact 3. As will be become clear later, I show that allowing for variable
price elasticity, and exporters dynamics is enough to generate the documented aggregate
facts and the firm-level fact on the negative relationship between exporters growth and
volatility.

The existence of variable markups shuts down the Oi-Hartman-Abel effect. This because
once the model matches the estimated responses in markups, conditional on selling, firms

profits become concave on firms’ productivity.

Model preview In the model, a firm is a tuple of productivity (w;) and customer capital

(A;) that works as a demand shifter for the firm. The firm makes two static decisions, it
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Table 2: Heterogeneous markup responses

Panel 1: First Stage

(OLS) ) )

- Aex. rateq s X share; qdi—1 Aex. rateq X share;dt—1
Aremittancesq,; X share; i qa,07 - 0.29*** 0.41***

- [0.04] [0.05]
Observations 44,369 44,369 27,257
Firm-product-time FE v v v
F- Statistic: - 69.07 69.37
Destination-product-time FE v v v
Controls x share; i 4,07 GDP, TOT GDP, TOT GDP, TOT
Exporter Age >3 >3 >4

Panel 2: Second Stage (Prices)

(OLS) Iv) 1A%)
Alog pi,i,a,¢ Alog pii,d,¢ Alog pi,t,a,¢
Aexchange rate; , X share; 1dt—1 0.15*** 0.71* 1.20™**
[0.05] [0.33] [0.36]
Observations 44,369 44,369 27,257
Firm-product-time FE v v v
Destination-product-time FE v v v
Controls x share; i 4,07 GDP, TOT GDP, TOT GDP, TOT
Exporter Age >3 >3 >4
Panel 3: Second Stage (Quantities)
(OLS) Iv) @)
Alog gi,i,a,t Alog gi,i,a,¢ Alog gi,t,d,t
Aexchange rate; , X share; i,dt—1 -0.04 -2.51%** -2.96™**
[0.19] [0.72] [0.81]
Observations 44,369 44,369 27,257
Firm-product-time FE v v v
Destination-product-time FE v v v
Controls X share; i 4,07 GDP, TOT GDP, TOT GDP, TOT
Exporter Age >3 >3 >4

Note: Panel (1) shows the results for the first stage results. Panel (2) shows the results using the log difference over time
of unit values. Panel (3) shows the estimated results for quantities exported. Exporter age denotes the minimum age of an
exporter in the sample. Controls x share;,;,q,07 denotes the addition of controls by intersecting of firms’ sales share to
that market intersected with the destination market terms of trade and real GDP. Standard errors in brackets.

Error cluster at destination country. * p < 0.1, ** p < 0.05, ** p < 0.01
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has to decide to export or not, and the prices that will charge to each of the destinations.
Firms produce output using a technology that is linear in labor, denoted by (. In case the
firm decides to export today, it collects the profits of selling abroad and pays a fixed cost of
exporting f.,,. The firm can invest in marketing, 4, to increase the customer capital it has.
The investment in marketing materialize in the following year as an increase in demand
conditional on the price firm will charge. In case the firm decides not to export, it will not
be able to initiate a marketing campaign in the foreign market, and the customer capital it
has will depreciate more rapidly. I will further assume that the economy under study is an

small economy that can’t affect foreign prices.

6.1 Foreign Consumer’s Problem

The foreign consumer takes aggregate quantities, (Q*, and prices, P*, as given and solve the

following problem:

min /w Y p(w)q(w)dw (8)

where 7'(z) denotes the indirect utility function of the representative consumer’. In

s.t.

(9) A(w)® represents the customer capital that firm w has when selling to this particular

market.

If we defined 1) = 7(.)™!, the demand for a variety q(w) is given by:

Qp(w)

q(p, A) = Y(=57)Aw)"Q (10)
where P is the price index of the market, defined as P = [, AZ&‘; G p(w), and Q is defined
by Q = [T (5 “’) ) A(OS)) . For what follows I follow Klenow et al. (2016) by assuming

T assume following Kimball (1995) that (1) = 1,7 (z) > 07" (x) < 0.
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that:
6 1
n'n

n
0 xv

)_F(n’ 7

T(:I;)zl%—(@—l)e% f)7_1<F( )),9>1;77>0 (11)

where I called 6 as the price elasticity parameter, and I refer to ) as the super-elasticity
parameter. Conditional on 6, 7 is a key parameter that affects how a firms’ markups re-
sponses to changes in their marginal cost will vary depending on their relative prices, as it
will be clear in equation (13).

To further characterize exporters’ demand, and the price elasticity they face, I first define
the Choke price as the maximum price at which an exporter can sell a product *’
Definition 2. Choke price: The choke price, p° € R, is defined as the price such that
forall p > p®and A > 0, ¢%(A, p) = 0.

Under this definition, together with equation (11), the choke price but the following equa-
tion:

pé=en = (12)

which together with equation (10) and (11) generates the following demand:

0
log q(w) = Elog(n log(]%f))) + log A* 4+ log Q (13)

The first thing to note is that A(w) is a demand shifter. The second important result is
that the demand elasticity to prices, defined as €(w), can be written as a function of the

choke price p°, the price of the firm, and the parameters ¢ and 7:

f(w) = —L) (14)

pw

nlog(£:))

equation (14) implies that as n — 0, {(w) =— 6 which is the standard CES case.
Under this case the model will resemble the standard model of new exporter dynamics as
in Ruhl et al. (2017), Alessandria et al. (2021b), Fitzgerald et al. (2021) and Steinberg (2021).
The firm-level fact 3 shows that the CES case ( 7 — 0) is rejected by the data since the

*Note that the standard CES case the Choke price converge to infinity.
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markups respond to changes in the firms’ costs increasingly as firms have higher market
share. Furthermore, we already saw that under the case of n = 0, these models would
generate counterfactual predictions in terms of the relationship between exporters growth

exports and domestic volatility.

6.2 Firms Problem

Firms’ static problem. At beginning of time t, firm ¢ observes its productivity z;, and
the level of customer capital A;, it has and decide the prices to charge and the amount of
workers [ to hire. For what follows I drop the index for variety w, and I refer to a firm by
the productivity and customer capital it has.Since customer capital here works as a demand
shifter conditional on prices, I define ¢%(p;) = ¢%(p;, 1). In this case the firm will solve the

following static problem

(2, A;) = max Apidt(ps) — wl;
Distq

st. ¢ =—

Under standard arguments the optimal price that a firm with marginal cost of produc-

tion, v(w), will decide to charge will be given by:

0

Hw) =g nlog(Z)

(15)

Note that equation (15) implies that the markup is decreasing in the price that firms
decide to charge. Put it differently, more productive firms will charge higher markups, while
less productive firms will charge smaller markups. A result consistent with the findings by
De Loecker et al. (2016), Berman et al. (2012), and the firm-level fact 3 presented in the
previous section.

The above result is important to understand why under variable markups, the standard

“Oi-Hartman-Abel” effect shutdowns under this setup. On the one hand, when a good shock
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hits the firm, it will not increase production that much. This is because as the firm reduces
prices, the demand becomes less responsive. On the other hand, bad shocks become more
costly. This is because as firms translate their bad shock to prices, their sales will reduce
more rapidly due to the relatively higher prices they face. The existence of variable markup
elasticity reduces the profits increases for firms in good time and amplify the reduction in
bad times. Depending on the value of 7 this can be big enough such that it shut-down the
“Oi-Hartman-Abel”.

Law of motion for customer capital. In the model, firms invest in increasing the demand
they face conditional on prices. This investment translates into new customers every period
after the firm loses a share ¢ of customers in the process. As in Fitzgerald et al. (2021) I

assume that the law of motion of customer is given by equation (16).

Al =m (ig+ A;(1 = 9)) +(1 — m)A™™, (16)

conditional on exporting today (m = 1), firms will have a customer capital level of
A’ tomorrow. If firms do not to export today, m = 0, they will not be able to invest in
accumulating customer capital, and they will face higher lose almost all the customer they

have until reaching a minimum level of customer A™" %!,

Firm’s dynamic problem. In the model, firms take two dynamic decisions. These decisions

are the exporting decision, denoted by m, and the investment to accumulate more customers

N2
denoted by i4. The cost of investing is given by c(ig4, A;) = iq — % (;—d> ,and A; ;41 denotes

the stochastic discount factor. Equation (17) shows the problem of the firm conditional on

the aggregate productivity a,, the idiosyncratic productivity level w;; and the customer

“'These dynamic on the customer capital generates an option value for incumbents generates hysteresis in the ex-
porters’ behavior as having been widely documented by the literature e.g. Giovannetti et al. (1996).
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base the of the firm A;. I denote with an apostrophe the value of the state variable at t+1,

and by O the vector of aggregate state variables that are necessary to solve the problem.

V(wi, Ai,a,0) = max (2, 1) + m( (i, Ai) = feap)—
me{0;1};i4€[0;00) 17)

— clia, Ai) + E[AO)V (W], A}, ', ©))]

s.t.: (16)

The decision of exporting or not in this model is a discrete decision given by m € {0; 1}.
If firms decide to export m = 1, they will collect the total profits from exports, given by
the operational profits 7(z;, A;) minus the fixed cost of exporting, f.,,. If they decide not
to export (m = 0), firms will only collect the profits for selling to the domestic market,

74(2;, 1) for which I normalize the capital customer base they have to one.

The second decision firms need to make is to decide how much they want to invest in
building customer capital, denoted by 74. Since firms only invest in growing into foreign
markets, this investment captures the market-specific type of investment exporters do to
grow abroad. I assume the decision of building a customer for the firm is irreversible. Firms
can’t make a negative investment in their customer capital. The cost of investing customer
capital is given by c(iq, A;) = iq+ %5 ( iTCli ) 2’ where the second term denotes the convex cost

of investing. I add this to capture the growth rate of firms over their life cycle.

Firm’s optimal dynamic behavior. The firms’ exporter behavior is characterized by two
main equation. The first equation, equation (18), pins down the optimal capital customer

the firm decides to have in next period. The second one, describe in equation (19), charac-
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terised the optimal decision of firms in terms of exporting, it denotes the minimum level of

productivity for which the firm will be willing to export.

Expected MR conditional on exp.
.
*
OV (A*, )
O0A*

export prob.

; * 2
aid(A*’ A) + % (#) e ——
oA mem—ﬂwwm{

)

\¢>wﬁ (18)

Equation (18) holds with equality when firms decides to invest on customer capital,
tq > 0. In this case, firms decide to equalize the marginal cost of investment, the left-hand
side of equation (18), to the expected marginal return on investment, the right-hand side
of the same equation. Using the Leibniz rule, we can show that there are two components
affecting the total expected marginal return on investment. One is the expected probability
that in the next period, the firm will export, where I use w™* to define the minimum level of
productivity at which the firm will decide to pay the fixed export cost to stay in the export
market. The second component of the total expected return on investment is the marginal
expected return of investment conditional on exporting. Both of these terms are affected by

the uncertainty that firms face with respect to the realization of future shocks.

The second equation that will characterize the exporters’ decision is given by equation
(19), which characterizes the minimum of productivity at which firms will pay the export
cost to stay in the export market, denoted by w*. The marginal firm is indifferent between
staying or not in the export market if the operational profits of doing so plus the optional
value of not losing the customer capital she had accumulated is equal to the investment
cost plus the exporting fixed cost. The equation shows how the past decisions of customer

accumulation affect the extensive margin.

AOption value

ﬁwmmm+mmﬂMWKa—vm—&%Azm:fmw+?Gﬂ5ﬂ§<m

2 A
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6.3 Volatility in The Model

I assume uncertainty and volatility in the model enter through the changes in the marginal
cost of production that firms face. There are two types of components that determine the
productivity of the firms. The aggregate productivity, a;, and a idiosyncratic productivity
w; +. The total level of productivity that a firm has is given by z; ; = e“it™%,

I assume that each component of the firms’ productivity level follows an AR(1) process

as shown by:

Inw,; =v*+p“Inw; ;-1 + 0%, €4~ N(0,1) (20)

Ina; = v+ p*Inag_y + o, e, ~ N(0,1) (21)

In the model, the microeconomic and macroeconomic levels of volatility are be given by
o“ and 0, respectively. Each level of volatility has different implications in terms of how it
directly affects the economy. The microeconomic volatility, o*, generates higher dispersion

of firms around the particular. Higher macroeconomic volatility implies that the mean level

o,
(U=p))o?” £y

of the distribution across time becomes more volatile since. I assume that 1/ = — A

J = {a,w}, so that changes in ¢ do not change the mean of the productivity distribution*”.

6.4 Domestic Consumers, Final Good Production and Equilibrium

Domestic consumers. The behavior of all the consumers in this economy is captured by
a representative consumer that is the owner of the firms, supply labor L, and also hold risk-
free bonds. Every period she decides how much to consume, how much labor to supply and

how much to save. Her problem is given by:

VE(b,0) = maxu(C, L) + BE{V(V), 0}

’There are two moments that are affected by the changes in volatility. The second moment, and the third moment,

which are given by E(2?) = e1-7 and E(z®) = €*1-7.
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s.t.
PEC 4+ = wL® + IT%™ + [T + r,/

I assume that b will be provided in zero net supply at all time. This implies that the
trade is balance in this economy, and that the interest rate will adjust for this to be the

case. The household problem determines the stochastic discount factor for the firm given
uc(C’,L")

by A= 0@

Final good production. The good consumption bundle is produced by a representative

firm that operates in a competitive market. It uses two goods as inputs, a bundle of imported

goods, M, and a bundle of domestic goods, D. The price of each of these bundles is given by,

P™ and and PP, respectively. The problem of the final good producer consists in minimizing

the expenditure of the inputs necessary to produce the quantity of final good C' The problem

is given by:

min P M + PPD
M,D

s.t.
(M”T”U (1.0 - v)z)”%l)ﬁ > C

where v represents the home bias preferences as usual. For what follows I normalize
the price of the import goods to one. Under this case the demand for the domestic bundle

conditional on the amount of imports is given by:
D= Mw (P

since trade is balanced all the time, this implies that given prices P”, and exports we

can solve for the demand for domestic bundle.

Domestic bundle. The domestic bundle is produced using the intermediates goods pro-
duced by the domestic firms in the economy. The production will be given a similar problem

as the one of the foreign consumer. I assume firms are able to reach all the consumers in
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the domestic economy, so they do not need to invest in customer capital **. As before, the

problem for the producer of the domestic bundle, in this case, will be given by:

min/ P (W) (w)dw
wen

q(w)

[t (550

As before I assume that 7°(.) will be given by equation (11), and that both 6 and 7 will be

s.t.

equal across markets. The price of the domestic bundle P” is definedas P” = [, @ pH(w),

and D is defined by D = [, T’(%)@.

As before, in this case, there exists a choke price which I denote by pg. The main differ-
ence between the domestic choke prices pj, and the foreign choke price, p}, is that while
the former is an equilibrium object that depends on the state of the domestic economy, the

latter I treated as a parameter in the model given my assumption of small open economy.

6.5 Equilibrium

Lets now define an equilibrium for this economy. Lets first define the tuple of aggregate
state variables as © = {a, (2,., 24, B}, as a the tuple composed by the aggregate level
of productivity, a, the distribution of firms productivity, {2, the distribution of customer
capital {24 and the total bonds holding for this economy B. While individual state variables
are given by the bonds holding of the consumer, b, the firm’s idiosyncratic productivity, w;

and its customer capital A.

Definition 2: Equilibrium for the economy. An equilibrium in this economy is composed
by the consumer value function V¢(6, b), the bond holding decision rule (0, b) the firm’s
value function V (6, w;, A;), the customer capital decision rule A’'(©, w;, A;), the export de-
cision m“? (0, w;, A;) the quantities exported ¢“*? (O, w;, A;), and its prices p“P(O, w;, A;),

»This assumption obeys two main reasons. First is a simplifying assumption that allows me to avoid keeping track of

the distribution of the domestic customer capital firms. Second, the dynamic behavior of the firms in the domestic economy
and how this is related to the macro and microeconomic volatility of the country is beyond the scope of this work.
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the quantities and prices for the domestic economy ¢%™ (O, w;, A;), p°™(O, w;, A;) and the
labor demand for firms (%(O, w;, A;). Together with the aggregate prices for the final con-
sumption good P¢(6), A\(O) the price of the domestic bundle P4(O), the wages w(©O), the
domestic choke price p%(0), the total labor demand L¢(©) the total exports EX P(O), im-
ports M (6), the production of the domestic bundle D(©), the production of the consump-
tion good C'(©) and the total profits of firms /7(6). Such that given the parameters of the
economy {f3,&,0, 0,07, 0, ¢, 0,7, v, p, 0, V%, pf, 0} the following conditions holds

1. Consumer’s: The functions solves the consumer’s problem.

2. Firm’s: The functions solves the firms’ problem.

3. Production of consumption bundle: The functions solves the problem of representative
firm producing the consumption bundle.

4. Final good producer: The functions solves the problem of representative firm producing
the final good.

5. Bond market: Bond market clear and bonds holding equal to zero. Implying that total
export are equal to total imports.

6. Market clears: The labor market and the final good consumption clear for all {2.

6.6 Model Calibration

To test the model ability to explain the facts documented in previous sections I calibrate the
model to match some key models. I proceed by setting some parameters endogenously taken
the literature, another set of parameters I estimate directly from the data, and the third set

of parameters that are set within the model to match some empirical moments.

Productivity parameters. I estimate the parameters that determine the aggregate and
firm’s productivity shocks directly from the data. For the idiosyncratic productivity, I use
the data from the labor productivity in the Colombian survey of the manufacturer, and I
estimate an AR(1), for which I obtained the parameters governing the persistence, p* and the

standard deviation of the shocks 0. I proceed in a similar way to estimate the parameters
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that pin-down the aggregate productivity using the H-P filtered aggregate TFP reported by

the Penn World Tables for Colombia at the annual frequency.

Investment parameters. I use the estimate of the firm-level fact one to estimate the pa-
rameters that govern the growth rate of the exporter due to the customer capital accumu-

lation A;; 4+, 0 and ¢.

Price elasticity parameters There are three parameters governing firms’ optimal pricing
strategies. The parameters are, 0, the price elasticity parameter, 7, the super-elasticity pa-
rameter, and pj the foreign market choke price. I set § to 5, following the work of Klenow
etal. (2016), and Gopinath et al. (2010). The other two parameters, 1) and pj are set to match
the data. According to the model the pass-through to prices of a change in the marginal cost

for firm ¢ selling to the market f is given by:

9+7710g(1%)
~ O+nlog(%) +n

Pis (22)

Equation (22) shows that the pass-through of a shock depends on the price the firm
charge to that market relative to the choke price in that market. If » — 0 markups are
constant, and the price pass-through due to changes in marginal costs equals to one. In case
n > 0, price changes differ across markets because of the difference in the relative prices of

the firm, even after controlling for changes in the firms’ marginal costs.

In appendix D I describe in detail how I target this parameters to match the empiri-
cal moment documented in the firm-level fact 3. Briefly, what I do is the following: First,
I compute the firm’s percentile in terms of its sales distribution. I then target the esti-
mated markup change depending on exporters’ position in their distribution. I first target
the markup change of the 25th percentile exporter relative to those at the median, and the
markup change of the median firm relatively to the markup change of exporters on the 75th

percentile of the distribution.
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Rest of parameters. The parameters governing the consumer decision, such as the dis-
count factor, 3, the home bias parameters, v, are set to match an average interest rate of
2%, and the average trade openness of Colombia in the last ten years. The utility is assumed
to be linear in consumption, and labor is supply is assumed to be supply inelastically at
wages equal to one. The Armington elasticity is set to 1.5. I use data from the Colombian
Manufacturer Survey to set the exporting fixed cost such that it matches the average share
of exporting firms in Colombia of 19.5%, the parameter governing the curvature of customer
capital to firms’ demand, o, is set to match the exports concentration of the 5% bigger ex-

porters.

Parameters value. Table 3 shows the parameters of the model. As I have shown before
each parameter has its clear empirical moment counterpart, but all of them are set to match
the moments together. Table 4 presents the target moments, besides those related to the

new exporters behavior.

Model fit. Panel (a) of Figure 3, presents the estimates of the data of the firm-level fact 1
and the model predictions in terms of the exporter growth for two different versions. The
dynamic model with variable markups and the one with constant variable price elasticity.
Panel (b) of the Figure 3 shows the same estimate for the relative prices, as expected, both
model predict basically non differential changes on prices over the exporters life cycle. Table

4 presents the other target moments to set the parameters.

6.7 Model Implications

Once the model is calibrated I proceed to test the models ability to generate the empirical
relations that I observe in the data. To achieve this, I simulate four different models with or
without exporter dynamics and with or without variable markups. For each model I simulate

different economies that vary only in their macro or micro volatility.
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Table 3: Calibrated Parameters

Parameters Value Rationale
0 5.0 Standard in the literature
g 0.96 Yearly frequency
a¥ 0.42 Firms’ labor productivity s.d.
P 0.80 Firms’ labor productivity Persistence
lopt 0.02 Aggregate TFP s.d.
P 0.62 Aggregate TFP Persistence
Parameters to estimate within model
v 0.33 Home bias
Py 115 Foreign choke price
n 3.70 Super elasticity
fe 2.95 Exporter fixed costs
o 0.95 Endogenous Demand (curvature)
0] 5.10 Investment Adjustment Cost
4] 0.08 Depreciation of A;
100y _gwgol;%?b] s _ o — T R | S
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(a) Quantity dynamics (b) Price Dynamics

Figure 3: New Exporter Dynamics: Model
Note: The data results are the ones presented in figure 1. In panel (a) the yellow line shows the dynamic model with
variable markups and the red line shows the model with constant markups. Panel (b) the yellow lines show the price
evolution over exporters’ life cycle for both models with and without variable markups.
Error cluster at firm level.
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Table 4: Target Moments

Moment Data Model

Relative markup changes (‘;’g—:) 0.87 0.86

Relative markup changes (gg:) 0.95 0.94

Share of exporters 0.20 0.21
Trade openness 0.32 0.32

Export concentration (top 5%) 0.33 0.30

New exporter growth: Model vs data. I now proceed to test the model’s ability to repli-
cate the firm-level fact 2, in which those exporters more to domestic volatility grow less.
To do this, I compare the log differences of the growth rate in the export intensity against
the model predictions. To follow the model experiment as close as possible to the one in
the data, I proceed as follow. I compare the prediction of the benchmark model to a case in
which the domestic volatility decreases a 10%. To do this I adjust the idiosyncratic volatility
that firms face to match a 10% reduction in the domestic volatility, measured as the average
cross-section standard deviation in the log change in the sales of domestic volatility. Then
I compute the changes in the export intensity for those exporters that in the model export
continuously over 5 years, as I did in the data.

Figure 4 presents the results.The model can properly predict the qualitative relation re-
garding the higher domestic volatility and the differential growth of the new exporter. Quan-
titatively the model predicts a higher difference relative to the data during the first years of
the life of the exporters. These results are successful if we compare them to models without
the variable price elasticity since, as explained before proposition 1, these other models will

predict null or contrary relationship to the one in the data as shown in previous sections.

Cross-country predictions: Model vs data. Now I proceed to analyse the models’ pre-
diction regarding total exports. To do this, I fixed all the parameters and the series of shocks,
e;r and €, and I only change, 0 and o°. I solve the firm’s and consumer decisions every
time for each change in 0 and ¢“. By doing this, I allow both changes in the uncertainty

firms face and changes in the actual distribution of shocks.
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Figure 4: New Exporter Growth and Volatility: Model vs Data
Note: The data results replicates the one figure 2, but comparing a firm with a 10% smaller domestic volatility relative to
the mean level. The yellow line shows the cumulative difference on export intensity predicted by the model when the
volatility changes generates a 10% smaller domestic volatility relative to the benchmark case.

To understand the relevance of volatility and of the proposed mechanism I simulate four
different models. Two static models and two dynamics models. For each pair, I compute one

with variable markup and another without the variable markups.**

The consequences of macroeconomic volatility. Figure 5 presents the models predic-

tions on the effect of macroeconomic volatility over total exports.

The results of Figure 5 show the relevance of the exporters’ dynamics and variable price
elasticity to explain why volatility is negatively associated with a country’s trade levels. The
static models predict a positive relationship between exports and aggregate fluctuations,
and a similar prediction follows from the dynamic model without variable markups. The
results are not counterfactual when we allow for variable markups and exporters dynamics

to coexist in the model.

Furthermore, the predictions of the model are quantitatively important. The model pre-
dicts an average elasticity between total exports and macroeconomic volatility of -0.25. Since
developing economies are almost two times more volatile than developed ones, this implies

**Each model is re-calibrated to match the same moments when corresponding. Those model with variable markups
are estimated to match the markup responses. The model with constant markup elasticity, is set to match the exporters

growth, and I allow an small 7 > 0 but such that the changes in prices across distribution of exporters are close to one.
The static models are generated by setting o = 0.
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that the macroeconomic volatility, keeping constant the micro-level volatility, depresses ex-

ports by 25% in developing economies.
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Figure 5: Total Exports and macroeconomic Volatility

The consequences of microeconomic volatility. I now proceed to do a similar experi-
ment to understand the effects of microeconomic volatility predicted by the model, keeping
the aggregate volatility constant. In this exercise, I only vary o“. Figure 6 shows the results

for this quantitative exercises for four different type of models.

In this case, model predictions are more striking. As in the previous case, all the models,
except the one that allows variable markups and firms dynamic to coexist, predict a pos-
itive relationship between exports and volatility. The proposed model predicts an average
elasticity between microeconomic volatility and total exports of -1.63. In terms of export
differences, this implies that the differences on microeconomic volatility translate into de-

veloped economies exporting almost double the amount of developing economies.

Analyzing the different predictions of each model is insightful to understand the role of
each mechanism. When we compare the two static models, we can observe the relevance of
variable markup. When firms face variable price elasticity, the reallocation of resources to
the more productive firms is smaller. This result is because, relative to the CES case, more

productive find it harder to expand through reductions in prices due to the lack of demand
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Figure 6: Total Exports and microeconomic Volatility

sensitivity to prices they face. Under variable the price elasticity type of demand, firms find

it harder to take advantage of good times as in the case with constant price elasticity.

This cross-sectional intuition is similar to explaining the within-firm responses when ex-
porters invest in growing their demand. As firms face more uncertainty and variable price
elasticity, the profits of good times do not compensate for the bad moments, reducing the
average expected return of investment. As a consequence, higher uncertainty reduces firms’
investment, depressing total exports. The effect of uncertainty on firms’ investment in cus-
tomer capital is enough to compensate uncertainty’s positive effect on export due to the

distributional.

7 Testing the mechanism

One of the results in the previous exercise is that as we increase the sensitivity of the price
elasticity to firms relative size, the domestic volatility has a higher negative impact on ex-

ports. I test this prediction using product variation.

I first estimate the markup elasticity as a function of the export share as described be-
fore, but allowing the coefficient to be heterogeneous over the products at the 2-digit level.

I denote the vector of the coefficient measuring the markup-elasticity of each product cat-
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egory as 372 To obtain this coefficient, I re-estimate equation (43) and (44) individually

for each of the 2-digit products *°.

After obtaining the estimates of 3"$=2 I proceed to group industries in a categorical
variables denoted by D;. The new variable groups industries by those with low, medium,
and high markup elastic, if the estimated coefficient Bhs—2 belongs to the first third-tile, the
second or the third tercile respectively. Using this new categorical variable, I estimate how
the relationship between domestic volatility and exports varies depending on the average

markup elasticity of each product [ :

Inexp,, ,, :@+ﬁ°]naft+ﬁ11naft X Dl+Dl+’lent+%2nthy1 23)
’ ' ’ ’ 23

3
+ Vage + controls;ja + €i1dt

Table 5 presents the results of this estimation. As predicted by the model, the results
show that regardless of the additional controls at the firm level, when a firm sells products
in products categories that are more markup-elastic, the relationship between exports and
the domestic volatility they face drops even more. For example, column 1 of Table 5 shows
that when a firm sells a product that is in on the high markup elasticity group relatively to a
low markup group, the negative relationship between exports and volatility becomes almost
62% higher in absolute terms. Similar results hold in columns 2 and 3 when we compare

results within-firm across product-destination or within firm-destination across products.

I constrained myself to those product in which I observe more than 500 observations
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Table 5: Exports, Volatility and markup Elasticity

€TPi,l,d,t €TPil,d,t ETP4l,d,t

Volatility; -0.21"**

[0.03]
Medium Markup - elastic x Volatility;  -0.04 -0.04 -0.07
[059] [0.04]  [0.05]
High Markup - elastic x Volatility; + -0.13**  -0.10*  -0.12**

[0.06] [0.05]  [0.06]

Observations 201,665 201,399 197,751
R? 0.82 0.72 0.80
Year-product-destination FE v v v
Firm-Year FE - v -
Destination-Firm-Year FE - - v

Note: The table reports the estimates of B° and the vector 8 from equation (27). The dependent variable measures total
yearly exports from firm 7 to each market. Volatility denotes the measure of domestic exposure for Colombian firms.
Medium and High Markup - elastic denotes the the dummy variable that equals one if the product belongs to the second
or third tercile over the distributions of estimated markup elasticity, respectively. Standard errors in brackets. Error

cluster at firm level. * p < 0.1, " p < 0.05, *** p < 0.01

8 Conclusion

Developing countries trade less than rich countries. This lack of trade integration has often
been attributed to relatively high non-policy trade costs. I show these non-policy trade costs
reflect the highly volatile environment at home at both the macro and microeconomic lev-
els. Domestic volatility interacts with the relatively high costs of investments that exporters
make to grow in foreign markets depressing these investments and lowering trade. Domes-

tic frictions get magnified by the dynamic nature of exporter decisions. This explanation is
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quantitatively consistent with cross-country and firm-level evidence relating export behav-
ior and volatility. I develop a novel model of new exporter dynamics with variable markup
that successfully accounts for the relationship in the data. Abstracting from the proposed
firm-level features would lead one to infer much larger trade friction to match the data on
aggregate trade flows and development.

The mechanism and findings of this paper may contribute to different issues that have
captivated recent attention, such as the effects of trade policy uncertainty or the differ-
ences in firm distribution between developing and developed economies. My findings can
be generalized to speak on how firms respond to all the risks arising from both domestic and
foreign sources. On the domestic side, domestic investment is likely distorted by the empha-
sized frictions generating differences in firm distribution across the level of development.
On the international front, the model suggests a stronger role for trade policy uncertainty
in dampening trade flows.

Furthermore, the relevance of volatility for trade suggests we should re-think the role
macroeconomic stabilization, which includes fiscal, monetary, or commercial policy in de-
veloping countries. For example, the extent to which different exchange rate regimes may
mitigate or amplify the negative impact of macroeconomic volatility on international trade
may provide new insight into the design of optimal exchange rate regimes. These findings

also points toward the need to rethink the sources of gains from trade.
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A Appendix: Cross country Data and Estimation Robustness

A.1 Cross country Data

Penn World Tables. This data cover 183 countries between 1950 and 2019. I use this data for
country’s total factor productivity and other aggregate variables such as GDP, and export

and import prices. *°

Dynamic Exporter Database. This data source provides data on the number of exporters,
average exports per exporter, entry and exit rates, and new exporter growth. The data is
at the origin-destination-year level. This new data has been used by Fernandes et al. (2019)
and Fernandes et al. (2015). It provides data to compute the relevance of the intensive and
extensive margin of trade to account for the relationship between total exports and volatility.
Its disadvantage is the limited coverage of countries. It covers 70 countries from 1990 to 2012,

but for most countries only covers from 2005 to 2012.

CEPIL. Iuse two datasets from the CEPII foundation, the "Gravity” data set and the "Trade-
Prod” data set. *” The first data provides information on variables relevant to explain bilateral
trade across countries, such as the existence of trade agreements, geographical characteris-
tics, variables measuring cultural proximity, and the existence of a common currency. The
data set covers the years 1948 to 2019.

The *TradeProd” data set provides information on bilateral trade, production, and pro-
tection in compatible industry classifications for developed and developing countries. This
data runs from 1980 to 2006 for 26 industrial sectors within manufacturing—this data set
yields bilateral product level exports across countries. The advantage of this data source
over the Dynamic exporter database is the extended period and the number of countries.

The disadvantage is the lack of data on the margins of trade for different exporters. The data

%See Feenstra et al. (2015) for more details.
?See Head et al. (2010) and De Sousa et al. (2012) at CEPII foundation webpage for more detailed about these data sets
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on manufactures serves as a robustness check to show that the results are not driven by

differences in sectoral composition across development levels.

Enterprise Survey from the World Bank. This data set provides comparable data across
countries on sales, labor, and capital for firms in each country. I use labor and labor produc-
tivity changes to construct comparable measures of the microeconomic volatility in each

country.

A.2 Relationship Between GDP per Capita and Volatility.

Figure A.1 shows a negative relationship between the average level of GDP per Capita (Y-
axis) and each measure of volatility (X-axis). Each variable is presented in logs, and the
standard deviations for each measure are in percentage points. When I compare the aver-
age level of microeconomic volatility, I find that developing countries are 59% more volatile
than developed countries for the sub-sample of countries I have data. When I focus on the
macroeconomic volatility, developing countries are on average 74% more volatile than de-

veloped ones. *°
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Figure A.1: Volatility and GDP per Capita

A.3 Cross-Country Estimation

Measurement of macroeconomic volatility. One concern following this estimation strat-
egy is to what extent the results are robust to other measures of the origin country volatil-

] define developed economies as those with a GDP per capita (PPP at 2011 us dollar) above 30,000.
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ity. To check if results holds to different measures of volatility, I also compute the aggre-
gate volatility using the standard deviation of log changes of the estimated TFP (denoted
byMacro-Vol.$?), and using the cyclical component of the real GDP (denoted by Macro-Vol.°F).
Row 2 and 5 of Table A.1 presents the results of using each measure respectively. I find that
results are invariant to using different filter methods to de-trend the TFP series. I also use

variations in the real GDP to construct the standard deviation of the country level of volatil-

ity and I find similar results.

Global factors in the measurement of macroeconomic volatility. Another concern, is
that the volatility measures that  am using may reflect both global and domestic component,
to the extent the foreign demand volatility may discourage exports and that is also making
some countries more volatile domestically, this may generate similar prediction as the one
observed but due to some big foreign partner being more volatile. To deal with this concern
I regress the cyclical component of the TFP for all the countries against an year fixed effect,
and then I used the residuals of this estimation to construct the volatility of each country. I

find that results holds regardless of any of these approaches. The results using this measure
No-global

of volatility that I denote as Macro-Vol.; are presented in the third row of Table A.1.
Reverse causality problem. One of the main concerns of the relationship that I document
is the fact that actually is low trade what generates countries to be more volatile. A possible
reason behind this relationship is that as countries find it harder to increase or decrease their
export or imports, this implies that they will be less able to smooth the domestic shocks
through the international borrowing and lending. This lack of ability of smooth the shocks
mat increase the level of volatility of a country, in the estimated TFP, or the GDP. While the
possibility of this particular story seems natural Razin et al. (1992) did not document this to
be the case after observing in the volatility of countries after they went from trade or capital
account liberalizations.

But still, even-though this argument is not supported by their findings, there are exist

another possible stories given rise to the reverse causality problems. Naturally, properly
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solving this issue may require causal estimates that are beyond the possibility of the data
availability that I have. To test if this may be a big concern I use the variation of the pre-
sample period in the TFP, from 1950 to 1975 to construct the measure of volatility, a period
in which trade was low for most countries relative the observed levels of trade openness
observed after 1980. Proceeding this way allows me to use a volatility measure that is po-
tentially unrelated with the shocks happening to the country that may have affected its
level of volatility due to its inability to smooth the domestic shocks. By focusing on a pe-
riod of relatively small levels of trade across the globe, this allows me to reduce the rele-
vance of shocks to the export that may feed to the domestic economy. Results are actually

stronger when using this out of sample measure of volatility. The results using this variable

pre-sample

; . The last row

are presented on the fourth row Table A.1, for the variable Macro-Vol.
of the table presents a similar measure but using the cyclical component of the real GDP

GDP, pre-sample
Macro-Vol.;” > PP

Trade composition and volatility. It may be that for some reason a particular country
structure of production affects both its volatility and its total exports. For example, a country
may specialize in the production of an industry for whose product are particular difficult to
export, but that also its production is more volatile. Under this case, its not that volatility is
the behind the low export performance of the country but it is its structure of production
behind this relationship. To test for this possibility I focus only on the manufacturer sector,
and I proceed in the same way as described before. I find that performing this exercises does
not change the findings documenting in aggregate fact 3. I also run the benchmark estimates
but now controlling by the share over total exports of the manufacturer, the agricultural and

the mining sector, I find results to be robust to this addition too.

Measurement of microeconomic volatility. There are some potentials concerns of us-
ing the cross sectional standard deviation of the changes in the firm level labor productivity
as the volatility measure in the way I described before. The main concern is that in some

models, the labor productivity may be just a reflection of the average markups of the firm.
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Table A.1: Robustness Measures Macroeconomic Volatility and Trade

Av. exp. Av. exp. Av. exp. Av. exp. Av. exp. Av. exp. Av. exp.
GDE 0.35"  0.18 0.16 0.15 0.27 0.17 0.20

L
[0.16] [0.8] [0.18] [018] [0.17] [0.17] [0.16]
log(Macro-Volatility, ) -0.54™*
[0.22]
In Macro-Vol." -0.56™"
[0.25]
In Macro-Vol.?Io'glObal -0.60"*
[0.22]
In Macro-Vol.$P* -0.53"
[0.27]
In Macro-Vol ™ te -0.63***
[0.21]
In Macro-Vol.iGDP’pre_S"mlple -0.64™"
[0.20]
Observations 254126 254126 254126 254126 254126 254126 254126
R? 0.65 0.68 0.67 0.68 0.67 0.69 0.69
Year X Destination x Product FE v v v v v v v
Gravity Controls + TOT vol v v v v v v v
Doing Business All All All All All All All

Standard errors in brackets. Error cluster at country level. * p < 0.1, ** p < 0.05, ** p < 0.01
Note: The table replicates the results of table 1 using different way of computing aggregate volatility. Standard errors in
brackets. Error cluster at origin country. *p < 0.1, ** p < 0.05, ** p < 0.01

While in the model this result would not post any problem, the model should be seen as a
simplification of the actual data generating process and to that extent this may be poten-
tially problematic. To solve this problem, I also firm labor changes to compute the domestic

volatility. The results are presented in Table A.5.
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Table A.2: Robustness Measures Macroeconomic Volatility and Trade (Manufactures only)

Av. exp. Av. exp. Av. exp. Av. exp. Av. exp. Av. exp.
GDP 0.53**  -0.01 0.09 032  0.09 0.11
[0.21] [0.27] [0.27] [0.20] [0.23] [0.21]

In Macro-Vol.$" -112%*
[0.36]
In Macro-\/'ol.i-\lo_global -1.15**
[0.51]
In Macro-Vol PPl -111
[0.45]
In Macro-Vol.*PF -1.05*
[0.55]
In Macro-Vol.?DP’pre_Sample -1.34**
[0.44]
Observations 138,865 138,865 138,865 138,865 138,865 138,865
R? 0.62 0.67 0.66 0.65 0.66 0.68
Year x Destination X Product FE v v v v v v
Gravity Controls v v v v v v
Term of Trade Volatility v v v v v v
Doing Business All All All All All All

Standard errors in brackets. Error cluster at country level. * p < 0.1, ** p < 0.05, " p < 0.01
Note: The table replicates the results of table 1 and table A.1, conditioning the sample to exports in the manufacturing
sector. Standard errors in brackets. Error cluster at origin country. * p < 0.1, ** p < 0.05, " p < 0.01

A.4 Volatility and The Margins of Export

To understand how differences in volatility translate to smaller total exports I examine how
the different margins od trade reacts to these differences in levels of volatility. This allows

us to obtain the observed relevance of each margin.
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Table A.3: Margins of Trade and the Micro-Economic Volatility

Panel 1: Micro-Economic Volatility (employment growth) and Average Exports

Total exports Total exports Exporters Exportsic. firm

ok 0.73*** 0.57* 0.92"* -0.31
[0.22] [0.22] [0.14] [0.20]

In Micro-Volatility?™ -2.58*** -1.65*** -1.82%*

[0.55] [0.36] [0.53]

Observations 39439 39439 39439 36339

R? 0.85 0.89 0.94 0.88

Numb. Countries 38 38 38 38

Year x Destination x Product FE v v v v

Gravity Controls v v v v

Doing Business Exp/Cred/Cont Exp/Cred/Cont Exp/Cred/Cont Exp/Cred/Cont

Note: The table replicates the results of Panel (b) in table 1 using labor change to measure the micro-economic volatility.
Standard errors in brackets. Error cluster at origin country. * p < 0.1, ** p < 0.05, *** p < 0.01

The three margins of exports: Conceptual framework. Let N;;;” be the number of
exporters, z;;, be the productivity threshold at which exports decide to exit exporting, and
x(zg4)i; be the exports of a firm with productivity z¢,. The total exports from country i to
j» »Xijt, can be expressed as the number of exporters available on the economy multiplied

by the average export per active exporter from i to j, denoted by Z;; ;:

Xije = Nii° / Tij(25,0)dG(25,4) (24)

*
t
>

WV
=Tij¢

Assuming these variable are a function of the micro or macro volatility of country i, we

can decompose the relevance of each margin. Equation (25) follows after applying logs to
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(25) and taking the derivative with respect to the volatility measure In 0%, making use of the

Leibniz integral rule:

In X B In Ne*P

In o= In o=
—

Ext. margin

Unc. adjustment Distr. adjustment
1| = 9ma(zy) < Dlng(z)
Nnr(zs ng(z

- T (25)d et A2} d

* z /Zt* Jlno” 2(2)dG zy) +/Z: Jlno” #(21)dG2) (25)
Int.]\ngin

1 02 g(z") ;

T Z 0lno*1— G(z*)x(z )

Comp. margin

In equation (25) T have dropped the sub-index denoting the pair of countries (¢j) and time
(¢) to simplify notation. It states that the response of total exports to changes in volatility
can be decomposed into three margins: (1) the extensive margin, (2) the intensive margin,

and (3) the compositional margin.

The extensive margin response states how the number of exporters responds to changes
in volatility. The intensive margin captures how the incumbent exporters change their ex-
ports in response to changes in volatility. The compositional margin states how much ex-

ports of the marginal exporters change as a response to changes in the measure of volatility.

Equation (25) shows that the intensive margin can be decomposed as the sum of two sub-
margins. The first sub-margins denote the effects of higher volatility on firms conditional on
their productivity level, and I call this the uncertainty adjustment. The second sub-margin
captures changes in the distribution of productivity conditional on the export level of each

exporter, and I call it the distributional channel.

Suppose that conditional on firm productivity, the effect of volatility on a firm’s export
is zero. The only impact that changes in volatility will have on the intensive margin will be

changing the relative weights of firms’ productivity. It will only affect the intensive margin
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through changes in the distribution of realized productivity. This is the case in any static
type of model where all decisions are the statics. If more volatility generates an increase in
the share of the relatively more productive firms, the average productivity of the incumbent
exporters will increase. But firms’ exports will be the same conditional on the level of pro-
ductivity. In this example, the effect of the uncertainty adjustment is zero. In contrast, the

impact of the distributional adjustment is positive.

Empirical relevance of the margins of exports. Given the data availability, I can only
compute two components, the extensive margin and the intensive. Following Head et al. (2014)
I treat the compositional effect as the unexplained component once we account by the in-

tensive and extensive margin in the total relationship between total exports and volatility:

Comp. margin = Total elasticity — Int. Margin elasticity — Ext. Margin elasticity

To measure the relative importance of each margin, I follow the two-step strategy de-
scribed before. I change the dependent variable to be the log number of the exporter and
the average exports per incumbent exporter. Panel 1 of Table A.4 shows the result with
macroeconomic volatility measure as the independent variable. Column 1 shows the rela-
tionship between total exports without controlling for volatility. In column 2, I control for
the macroeconomic volatility. Columns 3 and 4 show the relationship between the number
of the exporter, the extensive margin, and the average exports per incumbent, the intensive
margin. I find that controlling for the macroeconomic volatility captures around 35% of the
relationship between GDP per capita and average exports per destination. Columns 3 and
4 proceed to decompose the margins of trade. The results show that 85% of the relationship
between exports and aggregate volatility is due to the extensive margin, 30% to the intensive
margin, and -15% to the compositional margin.

Panel 2 of Table A.4 shows the result when I use the microeconomic volatility mea-

sure, with 68% of the reduction in exports due to the intensive margin, 55% is because of
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Table A.4: Margins of Trade and the macroeconomic Volatility

Panel 1: Macro-Economic Volatility and Average Exports

Total exports  Total exports Exporters Exportsme. firm

&k 0.78*** 0.45"* 0.81** -0.36
[0.21] [0.17] [0.09] [0.21]
In Macro-Volatility, -0.88*** -0.76** -0.24
[0.30] [0.12] [0.30]
First-stage Observations 36229 36229 36229 36229
R? 0.89 0.92 0.94 0.86
Numb. Countries 29 29 29 29
Year X Destination x Product FE v v v v
Gravity Controls v v v v
Doing Business Exp/Cred/Cont Exp/Cred/Cont Exp/Cred/Cont Exp/Cred/Cont

Panel 2: Micro-Economic Volatility and Average Exports

Total exports Total exports Exporters Exportsme. firm

SR 0.74*** 0.53** 0.96™** -0.39*
[0.20] [0.24] [0.14] [0.20]

In Micro-Volatility, -1.42** -0.78** -0.97**

[0.61] [0.38] [0.43]

First-stage Observations 36229 36229 36229 36229

R? 0.85 0.87 0.94 0.86

Numb. Countries 38 38 38 38

Year x Destination x Product FE v v v v

Gravity Controls v v v v

Doing Business Exp/Cred/Cont Exp/Cred/Cont Exp/Cred/Cont Exp/Cred/Cont

Standard errors in brackets. Error cluster at country level. * p < 0.1, ** p < 0.05, ** p < 0.01
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the extensive margin, and -23% is associated with the compositional margin. This finding
suggests that volatility generates higher sorting into the export market and that the uncer-
tainty channel is big enough to counteract the possible positive effect that higher volatility

has through the distributional margin.
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B Appendix: Firm-level Estimation

B.1 Volatility and Sales Dynamics Over Exporter Life Cycle

Table A.5 presents the estimation of equation (6). Column 1 to column 3 presents the results
using the measure of domestic sales volatility as described in (5). Column (1) includes firm
fixed effects for those exporters with 2 years or more continuously exporting to the market
(product-destination), column (2) includes firm-year fixed effects, and column (3) presents
the same estimation of column (2) for those exporters that exported 5 years to each market.
Column (4) and (5) presents the estimation results of running the same estimation as in
column (2) but using two different measures as described below.

The measure of volatility use in Column (4) is constructed as follows:

1. Compute the log difference on one year of the real domestic sales of each firm ¢, defined
as Adom. sales

2. Compute the cross-section standard deviation of Adom. sales, for each year ¢ of those
firms with main products of export in the sixth digit belong to the product category .J.
And take the average over time, for each 6 digit product j. Denote this measure by sd"*6

3. Compute the weighted mean by the total of exports of each 6-digit product J on the 4

d"* which contains a vector for each of

digit product category K of sd"*¢. Denoted as s
4 digit products of exports.

4. Take the lof of sd"**
The measure of volatility use in Column (5) is constructed as follows:

1. Restrict the sample to those exporters with at least 2 products and two countries of
destination.

2. First compute the common changes in the exports of a firm to all of the products v, ;, by
estimating:

Aexpigae = Yig + Oauy (26)

60



3. Compute the cross-section standard deviation of v, ;, for each year ¢, of those firms other
than ¢ with main products of export in the sixth digit belong to the product category

J. And take the average over time, for each 6 digit product j. Denote this measure by

Sdi}sﬁ,Cexp

The similar patterns documenting in column (1) and (3), and in column (4) and (5), sug-
gest that the possible selection because of entry and exit, while may biased the result is not
enough to change the patterns. Column (4) show that if we also use the domestic changes
in sales for firm i to compute the volatility measures, the patterns observed between the
exposure to domestic volatility and their relative growth still hold. Lastly, column (6) use a
measure of the variations in sales that are common across the markets exporters served to
construct the volatility measure. This measure captures shocks that are common to the firm
across the markets it served, alleviating the concerns that demand shocks may be driven
these results. The similarity on the estimates and patterns suggest that the changes in de-
mand shocks in the domestic market, or the foreign market, or the entry or exit of exporters,

are not important to biased the patterns observed in the data.

B.2 Volatility and Incumbent exporters.

Given the measure of volatility I estimate the following equation:
In exp; ., = 6+ B n ol + £%1n o; + %lmt + %Qnth,yl + 7296 + controls; m i + €imys (27)

Where vfn’t denotes fixed effects at 2-digit product-destination-year and are fixed effects
for cohort 77, .. Vo, denotes the age of the firm, finally controls;,,, denotes controls
from the firm level, as the total number of products that firm export, and total number of
products that the firms export to destination d at time ¢, and total number of destination,
and total number of destination at time ¢ for product /. I also add profits and total fixed
assets reported by the sub-set of firms for which I have balance sheet data, which I report

separately in table column (3) of Table A.6.
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Table A.5: Volatility and sales dynamics over exporter life cycle.

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

ot sates Dot saes Vot stes Vot sles . sl
In Volatility,, 0.00 - - 0.01 -
[0.02] - - [0.03] -
T{agen=1} X InVolatility, -0.01 000  0.01  -0.01 0.04
[0.03] [0.04] [0.05] [0.02] [0.08]
T{agen—2) X InVolatility,, -0.00  -0.01  -0.04  -0.00 0.02
[0.04] [0.05] [0.07] [0.02] [0.12]
Tiagey—sy X InVolatility,, -0.08  -010  -0.17  -0.06*  -0.15

[0.05] [0.07] [0.10]  [0.03] [0.16]
agens—a) X In Volatility,, -0.22** -0.26"** -0.41"** -0.13"**  -0.62***
[0.08] [0.10] [0.15]  [0.04] [0.23]
Tfagens =5y % In Volatility,, -0.48*** -0.57"** -0.71** -0.17**  -0.78"*
[0.14] [017] [0.24]  [0.07] [0.39]

Observations 23,710 23,121 14,956 23,197 21,174
R-squared 0.26 0.30 0.36 0.29 0.23
Firm FE v - - - -
Firm-year FE - v v v v
Product-year FE v v v v
Destination-year FE v v v v v
First month-year v v v v

Age exporting > 2 > 2 =95 > 2 > 2
Volatility measure Benchmark Benchmark Benchmark No leave out Common effect

Note: The table presents the estimation of equation (6). Column (1) use the benchmark measures of domestic exposure to
volatility. Column (4) and Column (5) use other two measures of volatility described in B.1. Age exporting denotes the
minimum years that exporters continuously export to each market in the sample. Error cluster at firm level. * p < 0.1, **
p < 0.05, " p < 0.01
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Results in Table A.6 show that a one percent increase in firm’s exposure to domestic
volatility is associated with 0.60% decrease in average exports. Note that by construction
this setting does not allowed the inclusion of firm fixed, because they will absorb all the
variation that is relevant for the firm. This implies that the estimates should be interpreted
as the relation of volatility with average exports within product, destination and year. In line
of (A.4), the point estimates reflects the total relationship between the intensive margin and

the exposure of firms’ to the volatility on the firm-level shocks.

Table A.6: Exports and Volatility for Continuing Exporters

1) () ®3)
Expisa:c Expra: Expigaz
oyles -0.60*** -0.65*** -0.75™**

[0.04] [0.04] [0.04]

Observations 288,389 81,916 55,426
R? 045 049 055
Product X Destination X year v v v
Cohorts and total Age FE - v v
Controls: Assets and profits - - v

Note: The table presents the estimation of 8* equation (27). Exp; 1.4+ denotes yearly exports of each firm 4 to each
market. Error cluster at firm level. * p < 0.1, ** p < 0.05, *** p < 0.01
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C Model
C.1 Proofs

To probe proposition 1and 2 I prove a set of lemmas that allows me to characterize the firm’s
value function and its decisions. I then split the proof in two different type of models. The
ones assuming an exporting decision after the realization of firms’ productivity z;, and for
the case in which the exporting decision is taking after the firm the realization. But before

I add two additional assumptions that characteristic the stochastic shocks.

Assumption A4. Firms’ productivity is distributed log normal with parameters 1 and o.

Furthermore, I assume that |1 = —"72, such that E(z) = 1 regardless of the level o.

Assumption A4 implies that changes in ¢ are a mean preserving spread over the dis-
tribution of shocks. I firms’ productivity to be log-normal given the extensive use of this

distribution on the quantitative works.

o2
Assumption A5. The exporter threshold, defined as z*, is such that z* > e#*2 for all

firms.

This is a technical assumption that implies that firms’ exporter threshold is above the
mean value of productivity. In economic terms, assumption A5 implies that no firm’s whose
productivity is below the average level will export. Theoretically this assumption together
with A1-A5 is a sufficient condition to prove propostion 1. In the quantitative framework
I do not impose this condition and I find that the standard models predicts this positive

relationship.
Lemma 1. Given Assumptions A1-A5V (A;, z;, {2) is continuous and differentiable on A;.

See Theorem 9.10 in Stokey et al. (1989). [J
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Lemma 2. Let V(A;, z;, {2) be the value of a firm with customer capital A;, total pro-
ductivity z;, and let {2 be the state of the economy. Under assumptions A1-A5, the optimal

investment decision for the firm is given by 28:

0Al = DA

(28)

This follows directly from the firm’s dynamic problem that is given by following:

Similar results holds if the firm at time t decides m’ instead of m. (J

Now I split the problem in two cases to show that proposition 1 holds regardless of the

assumption of the timing about the exporting decision.

Case 1: Firms decide to export before the realization of the shock. Lemma 3. Under
assumptions AI-AS5, the firm’s expected marginal benefits of investing in its demand shifter,

conditional on exporting (m=1) in the following period is given by:

OE{V (A, 2, £2)} _ Of(A) Oc(A7, Ai)
oA = oA E{n(1,z2,02)} — E DA (29)
By Lemma 1, we can use the Benveniste and Scheinkman condition to obtain that:
OR{V (A}, 2, 0} _ O {n(Al, 5, 2) — (4!, A)} o)

DA oA,

Then equation (29), follows directly from the definition of the demand shifter, and be-

cause firms made their exporting decision at t-1. [J
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Lemma 4. Under assumptions AI-A5, and assuming firms decides to export a period in
advanced, Al is weakly increasing for a mean preserving distribution of z

By Lemma 3 we have that the optimal condition for firms’ investment is given by:

De(AL A) _ DS (A,

i) Con
oa oz gx B2} -F

dc(Al, AL } -

0A,

If equation (31) does not hold with equality then A; = 0. In this case there is no firm
growth.

If the firm’s profits is a convex function in its productivity, then the first term on the
right hand of equation (31) increases as we perform a mean preserving spread. If equation
(31) holds with equality, higher uncertainty leads to higher expected profits increasing A’. If
equation (31) holds with inequality, the higher uncertainty may lead firms to perform the in-

vestment or to decide to not invest. The results follows from the implicit function theorem []

Lemma 4 proves that in those models in firm’s profits is a convex function in its produc-
tivity, and where firms’ make the exporter decision a period in advance, there is no negative

relationship between exporters growth and the uncertainty they face.

Case 2: Firms decide to export after the realization of the shock. I turn to analyse
the case under which firms’ take the exporting decision after they know their productivity
level z;. For this case I need the assumption A5 to hold.

Lemma 5. Under assumptions A1-A5, the firm’s expected marginal benefits of investing

in its demand shifter, conditional on being in case 2 is given by:

OB{V (A7, 2, 2)}
DA

= (-£.() | DR 5, ) 2 ) - B { 2R 2 o]

(32)

By Lemma 1, we can use the Benveniste and Scheinkman condition to obtain that:

(33)

OR{V (AL 2, )} o oy [ OBAT(AL 2, 2) — c(A], Af)|z = 27}
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Equation (33) follows from applying the Leibniz integral rule under the case that z"*( A’).

From equation (33), equation (32) follows from the definition of demand shifter. [

Lemma 6. Under assumption A4 and A5, the exporter probability (1— F,(2'*) is increasing

ino.

Since z is distributed log normal we have that:

Inz* —p

F.(2%) = & ) (34)

g

Under assumption A5, if we take the derivative with respect to o, we have that aFg—ff*) <00

Lemma 7. Under assumption AI-A5 z* is weakly decreasing in o.

For a firm i, with capital customer A;, the productivity threshold z*, is given by:

(25, a., A) = fe+ (AL A;) — BE{V (AL, 2/, 2') — V((1 — 0°P)A;, 2/, 2))} (35)

Under assumptions Al-AS5, if firm’s profits is a convex function in its productivity, by
2 ! ! /
definition of the demand shifter we have that W > 0. Since 7(.) is increasing in

firms’ productivity, z, by the implicit function theorem it follows the result of the Lemma 7.

O

Lemma 8. Under assumptions A1-A5 if firms decide to export after they observed their

productivity level. If the firms’ profits are of the risk loving type, then for case 2, A; is weakly

increasing in o
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By Lemma 5 together with Lemma 2, we have that the following condition holds:

> (1= F.(2")) %E{W(l, 2i,2)|z > 2"} —E {%]2 > z’*H

Oc(Aj, Ai)
0A!
(36)

By the implicit function theorem and making use of Lemma 4, Lemma 6 and Lemma 7

the result follows. [

Proposition 1. Given a level of A; and z; Under assumptions AI1-A5 if the firms’ profits
are convex on firms’ productivity, then a mean preserving spread over the firms productivity

will weakly increase firms’ investment on future customer capital.
The result follows from Lemma 4 and Lemma 8 []

Proposition 2. In a model with linear production function, CES demand and monopolistic

competition, firm’s profits are convex in firm’s productivity

Under this assumptions conditional on firm customer base A;, productivity (z;), in an
economy with wages w, and assuming without loss of generality that the aggregate sales

and aggregate prices are equal to one, the firms’ 7 profits are given by:

0—1\"""1
TF(Zi,Ai) = AiBwl_QZf_l 3 B = (T) 5 (37)

This follows from the static problem of the firm. Assuming that § > 2 the profits func-

tion becomes convex on z;. [

C.2 Estimation of variable markups

I define markups as the ratio between the price and the marginal cost of production of a

particular product for each market that the firm served. By this definition, prices are given
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by equation (38) where ¢, [, d, t represent the firm, product, destination and time respectively.
M ch ...+ denotes the marginal cost of production in foreign currency, p; 4 + denote prices and
[i,41+ represents the markups at time ¢ that firm ¢ set sell to market (d, ). All denoted in

the currency of the country that the firm is selling to:

Didlt = Midlt Mcfid,l,t (38)

We can assume that firms sales are set ultimately in the currency of the market selling
to. ?> Assuming without loss of generality that the the marginal cost of production is set
in domestic currency then we can re-write equation (38) as in (39), where M¢; 4; is the
marginal cost of selling to the market in domestic currency and e;; denotes the nominal
bilateral exchange rate:

Mci,d,l,t

Didit = Midlt (39)

€dt

After taking logs to equation (39), there are two results that hold by definition. First,
that conditional in the marginal cost of production Mc; 4, ,, the exchange rate pass-through
should be equal to minus one if markups are constant. Second, that if all firms face the
same markup-elasticity to prices, then exchange rate pass-though should not vary across
firms. The literature has extensively document that exchange rate pass-through to prices are
incomplete and more recently it has been shown that these changes are related to exporter

share as shown by Berman et al. (2012).

To estimate the changes on markups due to changes in the exchange rate we need to
control for the changes that exchange rate movements have on the cost of production for
each product-destination pair. Not controlling for the changes in the cost of selling to each

market will bias the estimates of how markups changes as responses to shocks. *

»Even though the transaction can occur in a common currency, as for example us dollars, demand of the product in
destination d depends on the relative price of the good to other domestic goods which are generally posted in the domestic
currency. This implies that the assumption of the currency in which firms posted their prices are irrelevant for relative
long horizon where the potential stickiness of prices becomes irrelevant.

*This biased is particularly likely to exist since it has been documented in Amiti et al. (2014) that larger exporters also
tend to import more.
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To address this concern I follow a different empirical strategy than the one in Berman et
al. (2012) by exploiting variation across destination within firm-product-time. The purpose
of this estimation is not to estimate or provide a mechanism to explain the incomplete pass-
through, but to obtain estimates that capture the markup changes to changes in the cost of

serving each market.”

I assume that the marginal cost that a firm i face to sell to market (d, () at time ¢, can
be expressed as the product two component: (1) the marginal cost of selling product [ at
t, denoted by Mc{, ,, and (2) the cost (that is common across firms) of selling the product
to a destination d, which I denote by denote M¢} ;. This assumption is important to be
able to control for chances in costs, and is also common to most models of international
trade, were iceberg cost and tariff are common within product-destination-year. Under these

assumptions we have that:
Inpigir =y g4 +1n MCZM —In(eqy) + In Mcé”dﬂt (40)

By differentiating (40) with respect to the relative exchange rate we have (42). Where it be-
come clears that if markups are constant, controlling for firms marginal cost, should predict

a full exchange-rate pass-trough to prices independent of firms condition on that market.

d1n p; Oln dln Mc; dln Mc?
NPidle O igre I At 1 l,d,t

= (41)
a€d7t a€d7t a€d7t a€d7t
N TV ~ TV
01t Vi,d,t

If the markup elasticity varies across firm we can use exchange rate shocks to recover

the differential reaction of firms due to markups changes in their marginal cost.”* Using

*'The relevance of variable price elasticity to explain incomplete and heterogeneous exchange rate pass-through is
discussed in Alessandria et al. (2021b) and Gopinath et al. (2010). while this is beyond the objective of this paper, the
estimation procedure proposed in this section may help to discipline the changes in prices that are due to changes in
markups or due to changes in the cost of production.

*2See Arkolakis et al. (2017) for a generalization of how different theories and preferences can generate exchange rate
pass-through to differ across firms.
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equation (42), we can test if markups changes are related to exporters share.

Api i = BAe; 411 xexp. share; 5, +[sexp. share; ;;, 1 +0;1:+0; 14+ a1+€iane (42)

I estimate equation (42) where A denotes log differences of the variables over a year. I
add firm-product-time fixed effects and product-destination-fixed effects. These fixed effects
together with my assumption on the marginal cost of production, allows me to fully control
the changes in marginal cost of production due to changes in exchange rates.”. Given the
assumption before beta captures the markup elasticity to changes in the exchange as the
function of the exporters’ share over total sales on that market.

One concern in estimating equation (42), is that exchange rate shocks are not exoge-
nous, and importantly that may reflect changes in destination country which can be affect
the relative demand through changes in the aggregate prices and quantity demanded, by
generating a biased on how markup elasticity may depend on firms share (in the model this
can be interpreted as shocks affecting the exchange rate also affecting the foreign choke
price). For example, if Colombia export to Argentina, and suddenly Argentina has a crisis
that also affects the bilateral exchange rate between the two countries, then it is natural to
think that 8 will be downward, since in this case the Colombian exporter will face lower
demand (lower choke prices), and may find it optimal to pass-though more -lower - to
prices due to these changes.

I address these concern by instrumenting the exchange rate variation intersected with
the firm’s sales shares of sales with the remittances flows to Colombia interacted with sales
shares to the destination in the year 2007. This implies that we need to assume that remit-
tances flow to Colombia affects the exchange rate. In this regard is worth noting that on
average net remittances to Colombia represent on average 10% of the total export flow to
Colombia, also the effect and relevance and remittances on exchange rate has been discussed

and shown to be important in Mandelman (2013) and Lartey et al. (2012) among others.

¥We can also add fixed effects at the firm-product-destination to capture the case that firms may have a particular
trend in price changes related to their export share to that market. The addition or not of these fixed effects or not does
not change the empirical results.
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I use total remittances from third countries to alleviate the first concern expressed above
by cleaning the variation in the bilateral exchange due to changes in the destination country
and not in the origin country. Also it has been documented that the remittances are unlikely

to vary due to exchange rate variation as in Mandelman et al. (2020).

Another concern is that the theoretical model does not predict a direct relationship be-
tween the export share and the markup of the firm. In some models the relative change in
markups depends on the relative productivity of the firm which does not necessarily maps
to firms relative share as in Arkolakis et al. (2017). Since in the data I cannot observe the
relative productivity of firms, I proxy this by the exporter share. Since new exporter grow
slowly over, this implies that the mapping between relative productivity and export share
is weaker in the early age of exporter because they are building up their market share. To

solve for this concern I focus on those exporters whose age is above four years.

Then I proceed to estimates the following two equations. In the first stage I estimate:

Ae; a1 x exp. share, ;, , = Aremittancesy, x exp. share; ;; 5507+

(43)
+exp. sharei’d’l’tf1 X crtlags + 0i147,d + €idit
And then in the second stage I proceed to estimate:
Api a1t = BAe; a4 X exp. share; ;,, , + exp. share, ;,, | X crtly+ 44)
bhat b bhat bl 44

+0i10+ Vidar + 0isa + €ians

Note that the exclusion restriction for this estimation states the conditional on 0, +,7; 4.«
,0; 1.4 the covariance between ¢, 4;; and Aremittancesy; X exp. sharet 41,2007 is equal to
zero. This condition will be violated if a shocks to the remittances to Colombia from a third
country generate differential price changes for a product sell in several destinations. For
example, imagine we have Colombia and three other countries, USA, Argentina and Brazil.
To violate the exclusion restriction we need that the change in the remittances flows from
USA to Colombia to affect firm’s relative prices between Brazil and Argentina, even after

controlling for the common shocks that may hit all the destination countries.
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D Mapping empirical estimates to the model.

To compute the price changes to a cost shocks in the model I proceed as follows. I com-
pute the log price difference for each firm and each period, between two economies 1 and 2,
which I denoted by Apf;’ez. The way I capture the the exchange rate shock is by increasing
the aggregate wages. Since the empirical facts can be understood as capturing the partial
equilibrium, I keep prices constant along these two economies, when I perform this exer-
cises. For each period in time I compare the price change for those exporter in 25", 50" and

75t of the sales distribution in the economy without the change in wages. I divide the price

Apsoth 4

3 ), and the ones in
P

change of group firms in the 25" to the ones in the 50" (denoted as

25t}L’t

the 50" relative to the ones in the 75" (denoted as %). Then I take the average of these
two ratios over the all the time I have simulated in my rﬁodel. After this I obtain two ratios
of average price change between those exporters at 25" and 50" percentile, and between
those at the 50" and the 75" percentile of the distribution. I make this two moments in the
model to match its empirical analogous.

I construct the empirical analogous of the markups response to exchange rate shocks as

follow. First I compute the predict changes in prices in the data as follows:

Apirar = (B x exp. share;; ;, — 1)Aeay (45)

where exp. share, , represents the share of a firm i exports of product 1 over the total exports
to market m, at time t. Ae;; the log exchange rate change, and Ap;; the estimated change
in prices. I compute the empirical analogous of price change by using the average of firm’s
share over total exports for each product destination, for those exporters at the 25", 50"
and 75" percentile of the export distribution for each market.*.

I set n and p§, that relates the firms’ export share to the relative changes in prices across

. Ap¢ Ap?, . .
firms so that the two empirical moments ( Ap;“”” and APZ"”L) to match its analogous in the
o5th 50th

model.

** A market is a product-destination combination.
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