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Abstract
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1 Introduction

Firms engaged in the global economy face a complex and ever-changing landscape. Contrary
to the conventional wisdom that once a firm enters a foreign market it tends to stay in that
market, recent studies have documented a high exit rate among firms following their entry

! These works highlight the importance of demand changes in driv-

into foreign markets.
ing firms’ export market decisions, as opposed to classical models that rely on productivity
or cost changes (Melitz 2003; Bernard, Eaton, Jensen and Kortum 2003; Chaney 2008).
Although demand explanations are appealing and can successfully explain recently docu-
mented empirical facts, it remains difficult to exclude the possibility that some firms may
exit markets due to supply-side changes. How can we assess the relative contributions of
supply versus demand factors in driving firms’ market changes in international trade?

A key challenge in quantifying the underlying drivers of firms’ market changes is that we
do not observe firms’ prices and quantities in the markets they have either not yet entered or
have already exited. Consequently, it becomes impossible to conduct direct estimation with
the price and quantity changes in those markets to infer the underlying shocks. This paper
proposes a novel approach to overcome this challenge by looking at firms’ price and quantity
adjustments in their continuing markets. It first provides new empirical measures to link
firms’ intensive margin adjustments in their continuing markets to their extensive margin
adjustments in their market participation. It then builds a tractable analytical framework
to map the new empirical measures into the relative contributions of firm- and firm-market-
specific demand and supply shocks in driving firms’ market changes.

Empirically, using detailed information on firms’ country-specific product sales from the
universe of customs transactions for China for the period 2000-2006 and the UK for 2010-
2016, T document two new facts on within-firm (and product) market changes.® First, the
geography of firms’ international trade is highly mutable — an exporter frequently adjusts
the set of markets it serves. This pattern is observed not only among growing firms but
also among established ones. In fact, this mutability is especially pronounced among “the

happy few,” consisting of large, multi-product, and multi-destination exporters.* At the

1See Besedes and Prusa (2011), Albornoz, Calvo Pardo, Corcos and Ornelas (2012, 2023), Ruhl and Willis
(2017), Geishecker, Schroder and Sgrensen (2019) and Fanelli, Hallak and Yin (2024). See Alessandria,
Arkolakis and Ruhl (2021) for a recent review of the literature on exporter dynamics.

2The two time periods were selected based on data availability and to capture firm market-changing
behavior both before and after the Great Trade Collapse (2008-2009).

3The empirical analysis is conducted separately at the firm, firm-sector (2-digit HS), and firm-product
(8-digit HS) level. While the exact quantitative estimates may differ, the main qualitative findings of this
paper hold at different disaggregation levels.

“International trade is dominated by a relatively small number of large multi-product, multi-destination



firm-product level, a typical established exporter changes two-thirds of its markets on a
year-to-year basis, with about one-third of these market changes involving simultaneously
adding and dropping markets.

Second, for the same product, firms that drop more markets also see significant declines in
the quantities they sell in the markets to which they continue to export, with prices remaining
largely unchanged. For a one-percentage-point change in the drop-to-change ratio, defined
as the proportion of markets being dropped relative to the total number of markets that
changed in the same period, the average quantity sold in the continuing markets drops by
0.66%, while the average price only increases by 0.01%. These estimates suggest that these
market changes could be largely driven by demand-related shocks that include not only
destination-market-specific changes but also correlated changes across markets.

Theoretically, I build a tractable analytical framework to quantify the extent to which the
firms’ market changes are driven by various underlying shocks, including firm-destination-
specific demand shocks and firm-specific demand and supply shocks.® I show that the re-
lationship between the drop-to-change ratio and the price and quantity adjustments in the
continuing markets provides important insights on the underlying shocks that drive the
within-firm market changes. For example, firms dropping markets due to supply shocks
should also see price rises in their continuing markets, resulting in a positive relationship
between the price changes in the continuing markets and the drop-to-change ratio. Simi-
larly, firms dropping markets due to global demand shocks should see large quantity drops
in their continuing markets but limited price changes. In contrast, if the market changes
are purely driven by firm-destination-specific shocks, then the drop-to-change ratio would be
uncorrelated with the price and quantity adjustments in the continuing markets. Applying
the framework to the data suggests that within-firm market changes are largely driven by
demand rather than supply shocks, with a nontrivial fraction (13-46%) of these demand
shocks being correlated across markets.

In addition to the within-firm market changes, I show that the uncovered micro shocks
are also important for explaining the price and quantity dynamics as a firm grows and adds
more markets. Specifically, I document that as firms grow and add more destination markets

over time, they tend to sell larger quantities in their core destination markets, while their

firms; see Mayer and Ottaviano (2008).

5T use the word “shock” to refer to demand or supply variations at a particular panel dimension. Some of
these variations could arise from more fundamental shocks in alternative models or settings. This analytical
framework is designed to study the micro-level shocks that lead incumbent exporters to add or drop desti-
nation markets. As it relies on information from a firm’s ongoing export relationships, it is not well suited
for analyzing shocks that induce transitions from non-exporting to exporting status.



prices in these markets are barely changed. 1 show that this empirical pattern is driven by
correlated demand shocks across destination markets within a firm. Supply shocks or firm-
destination-specific shocks alone cannot explain the exporters’ observed price and quantity
dynamics over time.

This paper contributes to the literature on understanding exporter dynamics.® Existing
works often focus on a particular mechanism to explain the extensive and intensive margins of
international trade, which include productivity and costs (e.g., Melitz, 2003; Chaney, 2008),
informational frictions (Chaney, 2014), contract enforcement (Araujo, Mion and Ornelas,
2016), demand learning (e.g., Albornoz, Calvo Pardo, Corcos and Ornelas, 2012; Timoshenko,
2015; Fanelli, Hallak and Yin, 2024), and complementarities across markets (e.g., Morales,
Sheu and Zahler, 2019; Alfaro-Urena, Castro-Vincenzi, Fanelli and Morales, 2023). This
paper complements the existing literature by providing a systematic approach to uncovering
the underlying shocks that drive market changes. I create new measures that link firms’
extensive margin adjustments to their intensive margin adjustments and show that the prices
and quantities in the continuing markets can provide useful information on the underlying
shocks that drive market changes.

This paper is also related to the broader literature on understanding firm heterogeneity,
encompassing both domestic firms and exporters and spanning dimensions such as growth,
size, and performance. Motivated by the important macroeconomic implications of firm
heterogeneity,” this literature explores various demand- and supply-side factors that explain
the causes of firm heterogeneity.® While the heterogeneity in firm dynamics is traditionally
attributed to supply-side factors, such as firm productivity shocks and cost efficiency, recent
literature emphasizes the importance of demand factors in explaining firm heterogeneity.

The findings in this paper contribute to this literature in two ways. First, relative to
papers that show the importance of demand in explaining firm heterogeneity (e.g., Foster,

Haltiwanger and Syverson, 2008; Baldwin and Harrigan, 2011; Manova and Zhang, 2012;

6For the aggregate implications of exporter dynamics, see Ghironi and Melitz (2005), Alessandria and
Choi (2007), Das, Roberts and Tybout (2007), Ruhl (2008), Kehoe and Ruhl (2013), Alessandria and Choi
(2014), Alessandria, Choi, Kaboski and Midrigan (2015), Fitzgerald and Haller (2018), and Alessandria,
Choi and Ruhl (2021).

"There is a large literature on how micro-level firm heterogeneity influences aggregate outcomes, including
aggregate productivity (Pavcnik, 2002), aggregate fluctuations (Gabaix, 2011; Di Giovanni, Levchenko and
Mejean, 2014; Carvalho and Grassi, 2019), and international trade (Chaney, 2008; Melitz and Redding, 2015;
Gaubert and Ttskhoki, 2021).

8See e.g., Foster, Haltiwanger and Syverson (2008); Baldwin and Harrigan (2011); Eaton, Kortum and
Kramarz (2011); Johnson (2012); Manova and Zhang (2012); Hottman, Redding and Weinstein (2016);
Alfaro-Urena, Castro-Vincenzi, Fanelli and Morales (2023); Fitzgerald, Haller and Yedid-Levi (2023); Eslava,
Haltiwanger and Urdaneta (2024).



Hottman, Redding and Weinstein, 2016), my finding that within-firm market changes are
mostly driven by demand shocks contributes additional evidence to this literature by show-
ing the importance of demand in explaining another dimension of firm heterogeneity, that
is, firms’ market choices. Second, the finding that demand shocks play a significant role
in explaining a firm’s price and quantity dynamics in its core markets as it grows and ex-
pands underscores the importance of understanding demand-related channels in driving the
dynamics of firm growth (e.g., Fitzgerald, Haller and Yedid-Levi, 2023; Argente, Fitzgerald,
Moreira and Priolo, 2024).

The rest of the paper is organized as follows. Section 2 introduces the new empirical
measures and discusses the key empirical findings. Section 3 introduces a tractable analytical
framework to identify the underlying drivers of the observed market changes. Section 4

discusses the implications of identified shocks for exporter dynamics. Section 5 concludes.

2  Within-firm Market Changes: Measurement and Ev-

idence

Firms engaged in international trade have a “frothy” extensive margin characterized by
simultaneous entry and exit. I introduce a new set of empirical measures for this froth
which can be used to quantify firms’ market changes and the underlying drivers of their

market-change decisions.

2.1 Data

I carry out my empirical analysis using two customs databases: (1) Chinese customs data,
that is, the universe of import and export records for China for the period 2000 to 2006, and
(2) administrative data for Her Majesty’s Customs and Revenue (HMRC) in the UK for the
period 2010 to 2016.

Chinese customs data reports detailed trade flows (by quantity and value) at the firm-
product-destination-month level. In addition to standard variables, such as the firm ID, an
8-digit HS code, and the destination country and month, the database contains the unit of
measurement in which the quantities are reported, an indicator of the form of commerce
for tax and tariff purposes, and a categorization based on the exporting firm’s registration
type. The database is available at monthly frequencies for the period 2000-2006. In this

study, I aggregate trade flows into annual levels. Similar to other firm-level studies that use



customs databases, I use unit values as a proxy for prices. A product is defined as an 8-digit
harmonized system (HS) code. A sector is defined as a 2-digit HS code.

The HMRC administrative datasets include transaction-level trade flows for non-EU ex-
ports and monthly records for EU exports.” The HMRC reports the transaction values in
sterling and two quantity measures: net mass and quantity. I aggregate trade flows at the
firm-product-destination-year level by summing over the quantities and values of the trans-
actions. Unit values are calculated as the total sterling value divided by quantity. When
specific quantity units (e.g., units, pairs) are reported, these are used; otherwise, unit values
are computed using net mass in kilos. Firms are identified using anonymized firm-specific
identifiers. Products are defined at the 8-digit Combined Nomenclature (CN) level.'® To
ensure comparability with the Chinese firm data, I focus on the period 2010-2016, with 2016
being the latest year available.

Since the empirical patterns are robust across both customs datasets, the main text
focuses on results for Chinese exporters. Summary statistics and estimates for UK exporters

are reported separately in the Online Appendix OA3.

2.2 Measuring Changes in Trade Patterns

To measure changes in trade patterns, I develop two simple measures to capture the changes
in the set of export markets served by a firm with a particular product, over time. To
illustrate the properties of the customs datasets and how the trade pattern measures are
defined and calculated, it is useful to go through the following example. The example,
constructed to reflect the actual structure of the trading patterns of many firm- and firm-
product-level transactions, conveys the highly unbalanced nature of the data.

Consider a firm that sells a product to four countries, A, B, C, and D, over four time
periods. The left-hand panel of Figure 1 shows the trading records of this firm-product pair.
An empty cell means no trade. The right-hand panel shows the construction of the relevant
statistics.

A trade pattern is defined as the set of destination markets that a firm-product pair

exports to in a given period. The first column in the right-hand panel shows the identified

9EU records only contain UK firms with exports to the EU exceeding £250,000 in a given calendar year.
The requirement to report exports at the detailed product level applies to firms with total export values
exceeding the reporting threshold. A comparison with official statistics indicates that these companies
account for around 96-98% of the total value of UK exports to the EU.

10Tn 2012, the CN underwent a major revision, and smaller updates occurred in other years during my
sample period (2010-2016). I develop a simple algorithm to harmonize all product codes to the 2012 base
year, ensuring consistent product definitions using Eurostat’s official concordance tables.



e, acuiey M Chovaes/ - Drovs)
t=1 A B i A-B - — -
t=2 A C i A-C Churn 2/2 1/2
t=3 A C D i A-C-D Add 1/2.5 0/1
t=4 A C i A-C Drop 1/2.5 1/1

Figure 1: An Example of Market-switching Measures

trade patterns. In this example, three trade patterns are identified: A-B, A-C, and A-C-D.
The second column in the right-hand panel classifies the market-change activity into three
different categories. Market churn occurs when the firm-product pair simultaneously adds
and drops markets within a given period. In this example, market churn only occurs in
period 2. The last two columns of Figure 1 show that changes to the extensive margin can
be decomposed into two components: (a) the proportion of the markets that changed among
all active markets and (b) the proportion of the markets being dropped/added among the
changed markets.

Specifically, I construct two measures to capture the magnitude and direction of the

changes in a firm’s (or firm-product’s) trade patterns.

Market Changes / Number of Markets (MCM) captures the magnitude of the market changes,

defined as follows:

changed

MCM; = fit=s (1)
"= L(Np + Ny

where f represents a firm or firm-product pair; N;? ‘Zfied is the number of markets that f

changed from period ¢ — s to period t; Ny, is the total number of markets f exported to at
t; and s is the lag between the two observed periods.'’ The advantage of having both Ny,
and Ny, in the denominator is that the measured MCMy; will be bounded from 0 to 2.

Drop-to-Change ratio (DC ratio) captures the proportion of markets being dropped out of

the total number of markets changed:

1At the annual frequency, s = 1 in most cases.



dropped
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where N}l; oPed is the number of markets that have been dropped between ¢ — s and t. Note

that the DC ratio is a directional measure. If a firm only adds markets, then the DC ratio
will be zero; if a firm only drops markets, then the DC ratio will be 1; if a firm simultaneously
adds and drops markets, then the DC ratio will be in between 0 and 1. The DC ratio also
provides a simple way to calculate the probability of churn: the frequency with which firms
engage in market churn activity (i.e., the probability that the DC ratio is neither zero nor
one) across all trading periods. I also create the corresponding value measures of (1) and

(2) by calculating the trade value involved in the firm’s markets.

2.3 Stylized Facts on Within-firm Market Changes

Table 1 presents the distribution of market-change measures for Chinese exporters during
the period 2000-2006. The top panel shows the market changes based on trade patterns
defined at the firm-product level. We see from the first row of panel (a) that a median
Chinese exporter changes around two-thirds of their markets at an annual frequency. The
second row shows the corresponding measures of the values of these market changes. The
trade values involved in these market changes are nontrivial—about a quarter of each firm’s
total trade value.

In view of the large scale of market changes found in the data, a natural question is
whether these changes mainly consist of dropping existing markets or adding new markets.
The next two rows of each panel show the count and value measures of the DC ratios.
These statistics are calculated based on those time periods involving market changes. The
median value of the market drops over the market changes (the DC ratio) is around 0.5.
This suggests that firms simultaneously add and drop markets—a pattern that is difficult
to rationalize using trade models that focus exclusively on supply-side (productivity or cost-
efficiency) determinants of trade. Among these market changes, market churn accounts for
around one-third of a firm’s trading periods.

Panels (b) and (c) of Table 1 show the results based on trade patterns calculated at a
more-aggregated firm-sector (2-digit HS) level and at the firm level, respectively. In general,
we observe very similar patterns, compared to the results for the firm-product level. At

the more-aggregated firm sector or firm level, firms export to more markets and the trade



Table 1: Measures of Within-firm Market Changes

Distribution (Percentile)

Median Mean 5th 25th 75th  95th  Observations
(a) Firm-product level
MCM (count measure)  0.67 0.86 0.00 0.00 1.50 2.00 3,894,362
MCM (value measure) 0.24 0.72 0.00 0.00 1.73 2.00 3,894,362
DC (count measure) 0.50 0.47 0.00 022 0.67 1.00 2,652,112
DC (value measure) 0.42 0.46 0.00 0.03 0.90 1.00 2,652,112
Prob. of churn 0.27 0.27 0.00 0.06 043 0.60 6,444,617
Number of markets 1.00 290 1.00 1.00 3.00 10.00 6,444,617
(b) Firm-sector level
MCM (count measure)  0.67 0.77  0.00 0.00 1.20 2.00 1,317,304
MCM (value measure) 0.14 0.52 0.00 0.00 0.85 2.00 1,317,304
DC (count measure) 0.50 0.45 0.00 0.17 0.68 1.00 958,212
DC (value measure) 0.37 0.44 0.00 0.02 0.88 1.00 958,211
Prob. of churn 0.25 0.30 0.00 0.00 0.50 0.83 2,033,556
Number of markets 2.00 495 1.00 1.00 5.00 19.00 2,033,556
(¢) Firm level
MCM (count measure)  0.67 0.69 0.00 0.29 1.00 2.00 454,901
MCM (value measure) 0.10 0.38 0.00 0.00 0.48 2.00 454,901
DC (count measure) 0.40 0.43 0.00 0.11 0.67 1.00 360,007
DC (value measure) 0.30 0.41 0.00 0.01 0.82 1.00 360,007
Prob. of churn 0.33 0.35 0.00 0.00 0.67 0.86 649,633
Number of markets 3.00 8.25 1.00 1.00 10.00 32.00 649,633

Source: Chinese customs database, 2000-2006.

Note: This table shows the summary statistics of different measures of within-firm market
changes at the firm-product level in panel (a), the firm-sector level in panel (b), and the firm
level in panel (c). The count measures for the market-changes-to-markets (MCM) ratio and the
DC ratio are defined as in (1) and (2). The value measures for the two ratios are calculated using
the total trade value of the markets instead of the number of markets. The probability of churn
is the market churn activity, by number, over the total number of trading periods.



patterns are slightly more stable.

2.4 Price and Quantity Adjustments in Continuing Markets

What drives these market changes? Do these market changes reflect the large and frequent
demand shocks firms face? Or are these changes driven by supply-side factors? For example,
a firm receiving a common adverse cost shock will need to increase its prices and, thus, may
no longer have enough demand for its products to cover the fixed costs of exporting to some
destinations.

A known problem in addressing these questions is the measurement. We do not observe
the price that would have been set or the quantity that would have been sold before the firm
enters (or after the firm exited) the market. A key innovation of this paper is to exploit the
price and quantity adjustments in the firm’s continuing markets (i.e., those markets where
the firm continues to sell during the period ¢ — 1 to t) to gauge the potential shocks firms

face when they add or drop markets.

i A Outcome Drops/Changes
'in Continuing Markets

t=1 A B - -

t=2 A C | YA2 — YAl 1/2

t=3 A C D i YAC,3 — YAC,2 0/1

t=4 A C | YACA — YAC3 1/1

Figure 2: Illustration of the Estimation Strategy

Note: The first subscript in y denotes the set of markets in which the variable is calculated.
The outcome variable is the unit value or mean quantity calculated based on the set of markets
indicated by the first subscript of y.

Figure 2 illustrates the estimation strategy, where I regress the changes in the mean unit
value or the quantity sold in the firms’ continuing markets on the DC ratio, which measures
the direction of the market changes — that is, the proportion of markets being dropped.
Specifically, I estimate:

Agyrie = BDCi + 0pi + 0 + vy, (3)

12 A]] statistics are calculated based on year-to-year changes. In the Online Appendix OA1.1, I report
statistics with trade patterns calculated at different time frequencies. The magnitude of the market change
increases slightly with the time span in which the trade pattern is calculated.



where Agypy = y?ftt - y?ft“_s with s being the lag between two observed periods and Cyy

being the set of continuing markets of firm f selling product i from ¢ — s to ¢;'* the outcome
variable is y € {In(p%;),In(q%;)}, where pS;, is the unit value of markets C calculated as
the total trade value divided by the total quantity in markets C at the firm-product level in
period t and q?it is the mean quantity of markets C calculated as the total quantity sold in
markets C divided by the number of C markets; o4, and ¢; are firm-product and year fixed
effects respectively. Note that the drop-to-change ratio DCY;; is already a change measure
and, therefore, no further time differences need to be taken. The coefficient S from this
specification captures whether firms dropping more markets also charge higher prices and
sell lower quantities in those continuing markets.'*

Table 2 presents a summary of the estimation results for the continuing markets. The
estimates suggest that when more markets are dropped, conditional on a market change
occurring, the quantities in the continuing markets are significantly lower. However, the
changes in the prices firms charge in these markets are small and are only weakly related to
the proportion of the markets being dropped.!® For example, at a firm-product level, for a
one-percentage-point increase in the DC ratio, the quantity in the continuing markets drops
by 0.66% while the price only increases by 0.01%.

While the market-specific demand changes can play a role in driving firms” market adjust-
ments, the estimates highlight the importance of global or common demand shocks. More
specifically, the large quantity changes in the continuing markets suggest that a nontrivial
portion of these market changes is driven by correlated shocks across markets. If firms’ mar-
ket adjustments were purely driven by idiosyncratic market-specific shocks, then we would

not have observed substantial quantity adjustments in their continuing markets.

2.5 Heterogeneity by Product and Firm Type

Relying on the rich information contained in the Chinese customs database, I uncover sub-
stantial heterogeneity in the magnitude of within-firm market changes, based on the degree of
product differentiation, the end-use of the product, the capital structure of the firm, and the

nature of the business. However, the estimated quantity and price elasticities with respect

13In the example of Figure 2, Cyi2 = {A} and Cypi3 = Cpig = {A,C}.

14The estimation equations at the firm-sector and firm levels are defined analogously as follows: Ayy s =
BDC¢ne + 0fn + 0t + Vfne, where h denotes a 2-digit HS sector; and Agyye = BDCpe + 05 + 6¢ + vy

15The magnitudes of the unit-value changes are small and the statistical significance of the unit value
coefficients is sensitive to the estimation sample.
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Table 2: Quantity and Price Elasticities to the DC Ratio

Quantity Elasticity to DC Price Elasticity to DC  Observations

Count measure

Firm-product level -0.66*** 0.01%%* 1,326,377
Firm-sector level -0.70*** 0.04%** 667,478
Firm level -0.74%%* 0.05%** 294,438

Value measure

Firm-product level -0.61%%* -0.00 1,326,377
Firm-sector level -0.62%%* 0.01%%* 667,477
Firm level -0.62%%* 0.03*** 294,438

Note: This table presents a summary of the estimates from regressing the changes in the logged
unit value or logged mean quantity in firms’ continuing markets on the DC ratio. The top and
bottom panels present the results using the count and value measures, respectively, of the DC
ratio. The rows within each panel indicate the level of disaggregation at which the market-
change measures are constructed. Each cell reports an estimate from a separate regression. Firm-
product (firm-sector) and year fixed effects are included for the firm-product (firm-sector) level
specifications. Firm and year fixed effects are included for the firm level specifications. The
statistical significance is calculated based on robust standard errors with ***, ** * representing
statistical significance at the 1%, 5%, 10% level, respectively. Source: Chinese customs database,
2000-2006.
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to the DC ratio are highly similar and consistent across product and firm type.!®

Heterogeneity by product type. Panel (a) of Table 3 breaks down trade transac-
tions by product differentiation according to Rauch (1999) classification. Firms selling
less-differentiated products (such as commodities traded at an organized exchange) tend
to have stable trade patterns and are less likely to change their destination markets. In
contrast, firms selling more-differentiated products, such as machinery and mechanical ap-
pliances and optical and photographic products, demonstrate a significantly larger degree of
market changes. Panel (b) shows a breakdown by the end use categories of the goods. The
magnitudes of the market changes are similar across consumption and intermediate goods,

while the magnitudes are higher for capital goods.!”

Heterogeneity by firm type. Panel (c¢) of Table 3 shows the breakdown by firm registra-
tion type.'® I find that market changes are considerable for both private- and state-owned
enterprises. In contrast, trade patterns appear more stable for foreign-invested enterprises.
Panel (d) utilizes information about the form of commerce to group transactions into two
categories based on the purpose of trade: (i) firm-product pairs conducting general trade
(i.e., manufacturers selling their own products in the foreign market), and (ii) firm-product
pairs engaged in contracts to process other foreign firms’ products or materials. A notable
difference emerges between these two types of firms: large market changes are observed only
in relation to general trade, while firms with contracts to process other firms’ products show

more-stable trade patterns.'’

Heterogeneity by exporter size. Lastly, I explore whether the market changes and the

elasticities of the prices and quantities to the DC ratio vary with exporter size. I divide the

16Note that the regressions are conducted conditional on a market change. As a result, the substantial
heterogeneity in the magnitude of the market changes does not contradict the observed similarity in the
price and quantity elasticities once the analysis is restricted to the sample of market changes within each
firm and product category. Table 3 presents regression estimates based on the count measure of the DC
ratio. Similar regression results using trade values are provided in the Online Appendix OA1.4.

17A breakdown by detailed 2-digit industries is presented in Online Appendix Table OA1-3.

18The registration type variable contains information on firms’ capital formations across eight categories:
state-owned enterprises, Sino-foreign contractual joint ventures, Sino-foreign equity joint ventures, wholly
foreign-owned enterprises, collective enterprises, private enterprises, individual businesses, and other enter-
prises. I group three types of foreign-invested firms—mnamely, wholly foreign-owned enterprises, Sino-foreign
contractual joint ventures, and Sino-foreign equity joint ventures—into one category, referred to as “foreign-
invested enterprises.”

19See Yu (2014) for further discussion on the key features of processing trade in Chinese firms.
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Table 3: Within-firm Market Changes and Elasticities of Prices and Quantities to the DC

Ratio: Breakdown by Firm and Product Type

MCM (count) MCM (value) Quantity  Price  Observations
All 0.67 0.24 -0.66%F*  0.01%** 3,894,362
(a) Rauch classification
Differentiated products 0.67 0.28 S0.67*FFF0.01%F* 2,941,998
Reference priced 0.67 0.10 -0.547%%* 0.00 380,726
Organized exchange 0.40 0.03 -0.59%** -0.01 43,147
(b) BEC classification
Capital 0.77 0.34 -0.66**F*  0.02%** 219,311
Consumption 0.67 0.24 -0.64%F% 0.01%** 1,524,589
Intermediate 0.67 0.23 -0.64%F*  0.01%** 1,189,037
(c) Company type
State-owned enterprises 0.86 0.44 -0.59%F*%  0.01%** 1,810,690
Private enterprises 0.86 0.40 -0.73%FFK - (0,02%F* 859,079
Foreign-invested enterprises 0.40 0.01 -0.70%**%  -0.01** 959,474
(d) Form of commerce
General trade 0.81 0.38 -0.65%F*  0.01%** 3,171,831
Processing trade 0.40 0.01 S0.74%Fx 0.02%F* 573,360

Note: The first two columns of the table present the median values for the market-changes-to-markets ratio
(MCM) calculated using the count measure or the trade value measure. The next two columns show estimates
from regressing the changes in the quantities or the prices (indicated by the column header) in the continuing
markets on the count measure of the DC ratio. Each cell in these two columns presents an estimate from a
separate regression. Firm-product and year fixed effects are added to all specifications. The statistical signifi-
cance is calculated based on robust standard errors, with *** ** * representing statistical significance at the
1%, 5%, 10% level, respectively. Statistics and elasticities are based on trade patterns calculated at the firm-
product (8-digit HS) level. Source: Chinese customs database, 2000-2006.
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firm-product pairs into five equal-sized bins, based on their export value across all destina-
tions and years. Table 4 reports the median values of the key empirical statistics and the
estimated quantity and price elasticities to the DC ratio.?’ There are three key observations.
First, the median value of the MCM’s count measure does not vary over the size of the firm-
product—even large and established exporters frequently change the set of their destination
markets. Second, the MCM’s value measure decreases with firm size, suggesting that the
markets being added or dropped account for an increasingly smaller share of the firm’s total
trade value as the firm becomes large. Nonetheless, even for the largest exporters (bin 5),
the trade value of those changed markets accounts for more than 10% of these firms’ annual
total exports. Third, the price elasticities are consistently small and close to zero for all firm

size bins, while the quantity elasticities increase in firm size.

Table 4: Within-firm Market Changes and Elasticities of the Prices and Quantities to the
DC Ratio: Breakdown by Exporter Size

Size Bin No. of Dest. MCM (count) MCM (value) Quantity  Price  Observations

1 (smallest) 1.00 0.67 0.66 -0.23%+% 0.00 1,290,050
2 1.00 0.67 0.51 -0.38%+% 0.01 1,289,982
3 1.00 0.67 0.39 -0.49%FF 0.027%H* 1,289,983
4 2.00 0.67 0.29 -0.64%FF 0.017%H* 1,289,999
5 (largest) 3.00 0.67 0.12 -0.847%** 0.00 1,289,999

Note: This table presents the statistics by exporter size bins, where the bins are defined based on the total
export value of a firm-product across all destinations and years. The first three columns of the table reports
the median number of destination markets and the market-changes-to-markets (MCM) ratios calculated using
both the count measure and the trade value measure. The next two columns display the regression estimates
for the quantity and price elasticities with respect to the count measure of the DC ratio. Firm-product and
year fixed effects are added to all specifications. Statistical significance is calculated using robust standard
errors, with *** ** and * denoting significance at the 1%, 5%, and 10% level, respectively. The statistics
and elasticities are based on trade patterns at the firm-product level. Source: Chinese customs database,
2000-2006.

20The empirical patterns are robust to alternative measures and different aggregation levels. In the Online
Appendix OA1.3, I report additional statistics and estimates calculated at the firm-product level as well as
those based on the size bins calculated at the firm-sector level.
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3 Conceptual Framework

I develop a tractable analytical framework to highlight the key implications of the empirical

facts documented above.

3.1 Model Setup

In each period t, a firm f decides whether to export to market d, based on its operating profit
mrar relative to the fixed cost of exporting, (4. Firm f’s market participation indicator ¢4

is

1 if Tfdt > Cfd
Grar = ,
0 it 7w < Cra

If weqe is greater than (gq, firm f will export to market d in period ¢ and the market partic-
ipation indicator, ¢4, equals one, while ¢4 equals zero, if otherwise.

The probability of a market, d, being added from ¢t — 1 to ¢ is the joint probability that
the firm did not export to market d in t — 1 but decides to export to market d in t:

Pr(msa > Cra ﬂ Tra—1 < Cfa),

which equals the probability of not exporting to market d in period t — 1, Pr(msa—1 < (fa),
multiplied by the conditional probability of exporting to market d in period t, Pr(msq >
Cralmrai—1 < Cpa). Similarly, the probability of exiting market d in period ¢ is the joint
probability that the firm exported to market d in ¢ — 1 and decided not to export to market
dint, Pr(mra < Cra [ Tra—1 > Cra)-

Assuming there is a unit mass of firms, the fraction of firms that exported to market d in
t —11is Pr(msa—1 > (rq) and the fraction of firms that did not export to market d in ¢ —1 is
Pr(mra—1 < Cpa). Then the probability of a market change is the sum of the probability of
those firms that exported in t — 1 dropping market d in ¢ and the probability of those firms
that did not export in ¢ — 1 adding market d in ¢:

Pr(mra > Cra ﬂ Trar—1 < Cra) + Pr(mra < (ra m Trat—1 > Crd)s (4)
Ent:‘gnts E);trers

where Pr(msa > Cra () 7ra—1 < Cra) = Pr(mia > Cralmrai—1 < Cra)Pr(mpa—1 < (pa) is the
probability of those firms that did not export to d starting to export to d in t.
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As shown in (4), the key to understanding how and why these firms’ market participation
changed over time is to understand how their destination-specific profits, ¢4, changed from
one period to the next. Denote the percentage change in profits from ¢t — 1 to t as Ty =
Trar/Tra—1 — 1 and the percentage difference between the fixed cost of entry and the period-

(t — 1) pI‘Oﬁt as gfdt—l = Cfd/ﬂ'fdt—l — 1. Substitute %fdt and gfdt—l into (4) to rewrite (4)

as
Pr(Tea > Efar— ﬂ Epat—1 > 0) + Pr(Trar < Epar— ﬂ Era—1 < 0) . (5)
Ent;;nts Ex;t,ers

An observation from (5) is that firms’ market changes depend on the distributions of two key
statistics: (i) 74, capturing how operating profits changed from ¢ — 1 to ¢, and (ii) &fa—1,
capturing the percentage difference between the cost of fixed entry and the initial profits in
period t — 1.

To show the mechanisms behind the market changes, we need to specify the firm’s profit
maximization problem and study 4. Specifically, I assume firms compete via monopolistic

competition and each firm, f, faces the following residual demand function:

Qrat = aratbp(pe) ™", (6)

where 7 is the elasticity of substitution and afq4 and by, denote the firm-destination-specific
and firm-specific demand shifters, respectively. Given this residual demand function, the

firm f chooses its price, ps, to maximize its profit:

Trae = Qrae(Dre — MCye),

where mcy; denotes the firm’s marginal cost. Taking the first-order condition with respect to

Pyt gives the firm’s optimal price as a constant markup over its marginal cost (of production):

Dt = —77 2 [t (7)

Substituting (7) and (6) into the profit function, it can be shown that the firm’s profit at

the optimal price is

1 n 1=
= Zagbpy | —— : 8
T fdt Wafdt ft (77_ 1met> ( )

Let )A(t = Xt_—)ft;l denote the percentage change of X from t—1 to ¢t. Taking the first-order

t
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linear approximation of (8) gives the following percentage change in profits:
Tfar = Qg + bpe + (1 —m)mcy:. (9)

The change in profits is driven by changes in the firm’s residual demand and its marginal
cost on the supply side. Additionally, profit changes can result from either firm-destination-
specific or firm-specific conditions.

To quantify the relative importance between (1) the residual demand changes vs. the
marginal cost (supply-side) changes and between (2) the firm-destination-specific changes
vs. the firm-specific changes, I introduce two weight parameters, p € [0,1] and v € [0, 1], to

capture the relative importance between the different types of changes?' and rewrite (9) as
Trar = (1= p)Agae + p[yBye + (1 = 7)Cri, (10)

where (1 — p)Asae = Qpar, 7pBpe = by, and (1 — v)pCp = (1 — n)mey. 1 assume Aja,
By, and Cy are drawn from mean zero normal distributions with variances o4 = (17;’)—22%2
(I_;)—QQMQ, so that 74 is normally distributed with A(0,0?). Under this

assumption, the changes in the optimal price and quantity are given by

2 _ 52 _
and op = op =

. - ~ .
P = p—ZCft and  Grae = (1 — p)Ayar + v Bt — byt (11)

1 —

Parameter p reflects the relative contribution of firm-specific shocks compared to the
firm-destination-specific shocks in driving the profit changes, while parameter v captures
the extent to which the firm-specific shocks are driven by demand versus supply factors.

The observed changes in prices and the quantities in continuing markets can inform us
the underlying shocks that drive market-change decisions. For example, if 74 is mainly
driven by firm- rather than destination-specific changes (i.e., p is close to one), then profit
changes would be correlated across the firm’s destination markets. Therefore, for firms that
are dropping more markets, we should also see a drop in the quantity of the products sold
or an increase in the prices charged in those markets to which the firms continue to sell.

In the next two sections, I show how the two contribution parameters, p and ~, as well as

21An alternative way is to directly specify the shock processes for @yar, gft, and mcyy , for example,
Grar ~ N(0,02), bpr ~ N(0,02), mes ~ N(0,02,). The volatility o of the profit change and the relative
contribution of the parameters, p and ~, can be backed out from o, oy, and o,,,.. This approach is identical
to my specification (10). The main advantage of specification (10) is that it allows for direct control of the
contribution parameters, p and «y, which facilitates interpretation in later analyses.
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the volatility of the profit change, o, can be uniquely pinned down by the observed market-

changes-to-markets ratio and the estimated quantity and price elasticities to the DC ratio.

3.2 Mapping Empirical Measures to the Model Parameters: A
First Look with Two Firm Types and Two Markets

I demonstrate how the constructed empirical measures map to the model parameters, using
a simplified version with two firm types and two markets. To derive closed-form solutions,
I make two simplifying assumptions. First, the entry cost for firms to enter market 1 is
sufficiently low, ensuring that firms always export to market 1 in periods t — 1 and ¢. Con-
sequently, market 1 represents the continuing market. Second, only two types of firms sell
to market 2, where 74, is randomly drawn from {—¢, £} with equal probability, where
0 < £ < 1. Both assumptions will be relaxed in the quantitative exercises in Section 3.3,
where all of the results remain consistent.

Under these assumptions, half of the firms that draw o1 = —£€ < 0 would export to
market 2 in ¢ — 1. Following (5), the probability of a change in participation in market 2 is

Pr(7 o > ¢ ﬂ §ra—1 = €) + Pr(7a < —£ ﬂ §rat—1 = -£), (12)

(. J/

Vv vV
Entrants in market 2 Exiters from market 2

where the first term captures the probability of those firms that did not export to market 2
in ¢t — 1 deciding to enter market 2 in ¢ due to higher operating profits relative to the entry
cost. Similarly, the second term captures the probability that those firms that exported to
market 2 in t — 1 did not do so in ¢ due to a drop in profits.

Under the assumption that firms always export to market 1, the mean MCM across all

firms can be derived using (12) as

2 L 25 - 7 _ 2
MCM = §PT'(7Tf2t > § ﬂ Era-1=&) + gPT(Wth < =€ m Era-1= —§) = 5@(—6/0),
(13)

where the fraction 2/3 in front of the terms comes from the definition of the denominator
of the MCM.?? Given that 7o ~ N(0,02) and &g 1 are drawn from {—¢, £} with equal

22Based on (1), the denominator of the MCM ratio is the average number of markets over the two periods,
%(th + Nyy—1). For those firms that only exported to market 1 in ¢t —1 but added market 2 in ¢, the average
number of markets is $(2+ 1) = 3/2. Similarly, it can be shown that the average number of markets for
those firms that exported to the two markets in ¢ — 1 but only exported to one market in ¢ (i.e., that dropped
market 2) is also 3/2.
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probability, it can be shown that the MCM ratio in this case equals 2®(—¢/0), where ®(.)
is the cumulative density function of a standard normal distribution. For a given &, the
measured MCM is increasing in the volatility of the firms’ profits, o.

In this simple setup with two markets, the DC ratio can only take a value of zero (when
the firms add market 2 in ¢) or one (when the firms drop market 2 in t). Therefore, regressing
the change in the quantity of products sold in the continuing market (i.e., market 1) on the

DC ratio gives the following estimator:

QDC = E@pulfpa < =€ [ &ra1 = =) —E(@ulfpm > & () &rar =) (14)
Those droppi;gr market 2 in ¢ Those addingrmarket 2int

When the changes in the profits are purely driven by firm-destination-specific changes
(i.e., p = 0), the profits and, thus, the market changes in market 2 do not provide any
information on market 1, in which case the estimated elasticity in (14) will be exactly zero.

To see this, I use the residual demand function (6) and the decomposition (10) to rewrite
(14) as®

QDC =E[(1 — p)Aju + pyBy + nnjp(l —9)Cye | (1= p)Agar + pyBgi + p(1 = 7)Ce < —¢]

. 7

TV
Those dropping market 2 in ¢

—E[(1 = p)As + pyBp + %P(l —=7)Cre | (1= p)Aga + pyBye + p(1 = 7)Cpe > €

Those adding market 2 in ¢
£ I G e e
_20_ ¢(§/0') P ( ) n—1 <07 (15)

O(—EJo) P+ (1—p)? P+(1-7)2 —

where ¢(.) and ®(.) denote the probability density function and the cumulative distribution
function, respectively, of a standard normal distribution. Three main insights arise from
(15). First, for a given profit volatility, o, and demand contribution, «, the magnitude of
the elasticity of the change in the quantity sold in the continuing market with respect to the
DC ratio increases with p, which captures the relative contribution of firm-specific shocks.
Second, for a given p and 7, the magnitude of the elasticity rises with the profit volatility, o.

Intuitively, a larger profit volatility implies larger underlying demand or supply shocks, which

23 A similar expression can be obtained for the elasticity of the price change in the continuing markets to
the DC ratio:

. d(&/0) pP(1—~)? 1
rhe=2 O(—£/o) [(1=p)2+pA[(1=7)2+12]n—1 =0
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result in bigger changes in the quantities firms sell in their continuing markets. Finally, for a

given o and p, the magnitude of the elasticity weakly decreases with the demand contribution,
2 1— 2_1M

%, which reflects the unequal contribution of the cost
Y*+(1-7)

changes on the quantity of products sold and the profits.

v, as indicated by the term

3.3 Mapping Empirical Measures to the Model Parameters: Many
Firm Types and Many Markets

I extend the simple model to allow for an arbitrary number of exporting markets and relax
the two restrictive assumptions in Section 3.2. First, I remove the assumption of a stable
market, with sufficiently low entry costs, that firms always export to. Second, instead of
limiting the model to two types of firms with two distinct initial profit values, I adopt a
more realistic distribution of the initial profits. Following Head, Mayer and Thoenig (2014),
I assume the initial profit distribution is log-normal.?* In this more general case, there are
no closed-form solutions.?> I therefore use numerical simulations instead. Nevertheless, all
of the previous discussion’s key insights will carry through.

Specifically, I simulate data for 10 thousand firms potentially exporting to 20 markets,
according to the model setup in Section 3.1. T begin by calibrating o = 1.73, p = 0.24,
and v = 0.87, which roughly aligns with my empirical estimates of the market-changes-to-
markets ratio (MCM) and the elasticities of the quantity and price changes in the continuing
markets with respect to the DC ratio calculated at the firm-product level. This calibration
indicates that approximately 24% of the within-firm market changes are driven by correlated
shocks across markets within a firm-product, with most of these correlated shocks (~=87%)
being demand rather than supply driven. To further explore these mechanisms, I adjust
these parameter values to illustrate how the three empirical measures vary in response to
changes in each parameter.

Figure 3 shows the simulation results. The blue line in Figure 3(a) shows that the
MCM ratio in the model is monotonically increasing in the volatility of the operating profits
measured by o, while keeping p and 7 at the calibrated values. Varying p while keeping ~

and o unchanged, or varying v while keeping the other two parameters unchanged has no

24Due to the CES preference assumption, a firm’s operating profit is a fraction of its sales: Tear = %p FqFdt-
Therefore, the profit distribution is a scaled version of the sales distribution. The assumption of a log-normal
profit distribution is for analytical convenience. All of the results carry through if the initial profit distribution
is Pareto.

25This is because there is no closed-form solution for the conditional expectation of a multivariate truncated
normal distribution.
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Figure 3: Relationship Between Empirical Measures and Model Parameters

Note: This figure plots how the three statistics (i.e., the market-changes-to-markets ratio, the elasticity of
the quantity changes in the continuing markets with respect to the DC ratio, and the elasticity of the price
changes in the continuing markets with respect to the DC ratio) that are calculated using the
model-simulated data vary with each of the key model parameters {0, p,7}. Each line shows the change in
a given parameter, while keeping the other two parameters unchanged at their initial calibrated values, and
the x-axis shows the value of the parameter being changed.
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impact on the MCM, as seen from the red and green lines, respectively. This can also been
seen from (13), where the MCM ratio does not depend on p or «y. Intuitively, firms’ market
decisions depend solely on the magnitude of changes in their profits. The composition of a
given change in profits—whether driven by demand or supply factors—is irrelevant.

Figure 3(b) shows that the model-predicted elasticity of the changes in quantity sold
in the continuing markets with respect to the DC ratio is monotonically decreasing in p,
which is consistent with equation (15). It is worth noting that when p = 0 and, thus, there
are no correlated changes across markets, the estimated elasticity with respect to the DC
ratio is always zero, regardless of the volatility of the profits, o, as shown by the red lines.
This is because when the changes to the profits are not correlated across the destination
markets, the market changes are purely driven by firm-destination-specific shocks and, thus,
do not provide information about the changes in the quantity sold in the firms’ continuing
markets.?%

Finally, the green line in Figure 3(c) shows that as v increases—indicating that changes in
the firms’ residual demand contribute more to the profit changes compared to marginal cost
changes—the elasticity of price changes in continuing markets with respect to the DC ratio
falls. To match the very low price elasticity observed in the data (0.01, as shown in row 1,
column (1) of Table 2), a value of 7 close to one is required.

To sum up, these three statistics shown in Figure 3 provide a joint system to pin down
the three key model parameters: {o, p,7}. The MCM ratio pins down the volatility of firm
profits, 0. Changes in the elasticity of the price in the continuing markets with respect to the
DC ratio pin down the contribution of changes in the marginal cost to changes to the profits,
(1 — ). Given o and ~, the elasticity of the changes in the quantity sold in the continuing
markets with respect to the DC ratio pins down the contribution of the firm-specific changes

that are correlated across a firm’s destination markets, p.

3.4 Applying the Conceptual Framework to Chinese Customs Data

The identification strategy discussed above can be readily applied to most transaction-level

databases that include information on prices and quantities.?” Applying this method to

26For clarity, I omitted the impacts of the varying profit volatilities, o, on the quantity and price elasticities
in Figure 3 (b) and (c). Online Appendix Figure OA2-5 shows the results that include o. Consistent with
the analytical expression (15), the magnitude of quantity elasticity with respect to the DC ratio increases
with o.

2"While this paper focuses on firms’ export market decisions, it should be clear that the method developed
here can also be applied to study the drivers of extensive margin adjustments in firm-to-firm trade in the
domestic context.
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the Chinese customs data, Table 5 shows the estimated parameters (o, p,) for each of the
different products and firm types. There are three main takeaways. First, the estimated o
suggests there is significant heterogeneity in the volatility of profits across products and firm
types. The profits earned from the goods traded on organized exchanges, the products sold
by foreign-invested enterprises, and the firms that are processing goods for other firms tend

to be more stable. This explains why these firms experience fewer market changes.

Table 5: Estimated Parameters

o (Shock size) p (Common contrib.) ~ (Demand contrib.)

Full Sample 1.00 0.24 0.87

(a) Rauch classification

Differentiated products 1.00 0.24 0.87
Reference priced 1.00 0.21 0.99
Organized exchange 0.43 0.38 0.99

(b) BEC classification

Capital 1.55 0.18 0.83
Consumption 1.00 0.23 0.86
Intermediate 1.00 0.23 0.86

(c) Company type

State-owned enterprises 2.61 0.13 0.88
Private enterprises 2.61 0.15 0.84
Foreign-invested enterprises 0.43 0.44 0.99

(d) Form of commerce

General trade 1.89 0.17 0.88
Processing trade 0.43 0.46 0.99

Note: This table represents the estimated model parameters by separately matching the empirical
statistics in Table 3 for each firm and product type. To facilitate comparison, the estimated o for the
full sample is normalized to one as the benchmark.

Second, the estimated p suggests that a nontrivial proportion (13-46%) of the shocks are

correlated across destinations within a firm-product pair. As expected, commodities that
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are traded on organized exchanges are more prone to correlated shocks across destinations.
These products are highly standardized and are often priced in US dollars, making them more
sensitive to global demand shocks and dollar exchange rate movements. The foreign-invested
enterprises in panel (c) are also more prone to the correlated shocks, with an estimated p
similar to that of the firms in the processing trade in panel (d). For both types of firms, the
demand for their products is likely to originate from the contracted foreign multinationals,
making them more exposed to global shocks.?

Third, the estimated demand contribution parameter, v, is consistently high (83-99%)
across all products and firm types, suggesting that most firm-level shocks are demand rather
than supply driven. This is consistent with papers that emphasize the importance of demand
variations in driving firm performance (e.g., Foster, Haltiwanger and Syverson, 2008; Baldwin
and Harrigan, 2011; Hottman, Redding and Weinstein, 2016). For instance, Hottman, Red-
ding and Weinstein (2016) find that demand differences (which could arise from variations in
quality or taste) can account for 80-97% of the variation in firm sales. Foster, Haltiwanger
and Syverson (2008) find that variation in demand across producers is the dominant factor

in determining firm survival.

3.5 Discussion on Identification Assumptions

Two key assumptions are imposed for the exact identification of the shocks in the proposed
framework: (1) no economies of scale: the cost shocks are independent from the set of
destination markets a firm serves; and (2) no variable markups: markups are time-invariant.
It is important to note that these assumptions do not rule out firm-destination-specific
marginal costs or markups. For example, if a firm’s marginal cost follows mcyq = mecggxmeyy,

the change in marginal cost mcsqs = mcy will satisfy the specified shock process in (10).

Nfd
Nfa—1’

Similarly, a firm can have heterogeneous markups across destination markets, p¢q =
provided that these markups remain constant over time.

Nonetheless, the presence of economies of scale or time-varying markups can still raise
concerns about the proposed identification strategy in more complex settings. To assess the

robustness of the proposed method, I conduct two extensions of the baseline model — relaxing

28The purpose of this paper is to decompose and identify the key variations that drive firms’ market deci-
sions. The common component p (the correlated “shocks”) referred to in the text may well be endogenously
generated in a richer model that accounts for the special features of the goods and the firm types. However,
due to the substantial heterogeneity in the firm and product types, pinpointing a single source for a common
component is challenging if not impossible. Therefore, this paper does not take a definitive stance on the
specific mechanism that is driving the common shock component. Instead, it provides valuable moments to
guide and inform future research.
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each of the two assumptions separately — and discuss the results in Section 3.5.1 and Section
3.5.2.

Overall, the proposed identification strategy remains applicable in both extensions. In
these more complex settings, the three proposed moments (price elasticity to DC ratio, quan-
tity elasticity to DC ratio and MCM) are no longer sufficient to identify the parameters of
interests (o, p,7y). Additional information on market structure is required, such as the cost
function in the scale-economies extension or the super-elasticity in the variable-markup ex-
tension. Combined with this additional information, the proposed moments remain valuable

for disciplining the model and identifying the underlying shocks driving market changes.

3.5.1 Extension: Incorporating Economies of Scale

In the Online Appendix OA2.1, I extend the baseline model by allowing a firm’s marginal cost

_wanc?tco7

to depend on the number of markets it serves. Specifically, I assume mecs(Np) = &
where £ captures the degree of economies or diseconomies of scale and mc$® denotes the
exogenous component of marginal cost. When k > 1 (k < 1), the firm experiences economies
(diseconomies) of scale, where marginal cost declines (rises) with the number of served mar-
kets. Under this setting, firms no longer make market-by-market entry and exit decisions.
Instead, they choose the set of destinations to maximize total profits across all active markets,
taking into account the cost spillovers from expanding or contracting market coverage.?”

Introducing economies (diseconomies) of scale tends to increase (decrease) the price and
quantity elasticities with respect to the DC ratio. For instance, moving from the baseline
case without scale economies (k = 1) to a modest level of scale economies (k = 1.02) raises
the price elasticity to the DC ratio to around 0.5,° which is substantially higher than the
empirically observed value of 0.01. This arises because, under economies of scale, marginal
cost increases as the firm drops markets, pushing up prices in its continuing markets and
thus raising the price and quantity responses. The reverse logic applies under diseconomies
of scale, where the marginal cost falls as the firm drops markets, lowering both price and
quantity responses.

These patterns suggest that introducing mild economies (diseconomies) of scale may
reduce (raise) the estimated contribution of supply shocks. As discussed above, economies

(diseconomies) of scale generate endogenous cost changes that amplify (dampen) the price

29Under economies of scale, a firm may optimally enter a market even if it yields negative standalone
profit, i.e., myas — (ra < 0, provided that doing so sufficiently lowers marginal costs and thereby raises profits
in other markets.

30All else equal, k = 1.02 implies that a firm selling to 10 markets has approximately 16% (= 1 —
1.02=(10=1) Jower marginal cost compared to a firm selling to only one market.
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responses, thereby reducing (increasing) the reliance on exogenous supply shocks to explain
the observed empirical patterns. However, through the lens of this simple model, simulation
results in the Online Appendix OA2.1 indicate that strong scale economies tied to the number
of markets are unlikely, as they generate price elasticities to the DC ratio that deviate

substantially from empirical benchmarks.3!

3.5.2 Extension: Incorporating Variable Markups

In the Online Appendix OA2.2, I relax the assumption on time-invariant markups by intro-
ducing a reduced-form Kimball model that allows for endogenous markup adjustments in
response to shocks. This variable markup model differs from the baseline constant markup
framework in two ways. First, under constant markups, demand shocks do not affect prices.
However, under endogenous markups, demand shocks comove with prices, even in the ab-
sence of cost changes. A negative global demand shock induces firms to reduce markups in
continuing markets, lowering the price elasticity to DC ratio. Second, endogenous markup
adjustments also dampen price responses to cost shocks: when marginal costs rise, firms
reduce markups, again lowering the price elasticity to DC ratio.

In the baseline model where prices are only affected by supply shocks, the empirically
observed low price elasticity to DC ratio limits the contribution of supply shocks. However,
with the dampening effects of endogenous markup adjustments on the price elasticity to DC
ratio discussed above, supply shocks can play a larger role in the variable markup model.
As shown in Online Appendix Table OA2-1, while the estimated shock size ¢ and common
component p remain similar to the baseline case, the demand contribution v declines from
0.87 to 0.70.

4 Implications for Exporter Dynamics

I show that the uncovered micro shocks are important for explaining the observed exporter

dynamics.

31Tn addition to raising the price elasticity to the DC ratio, large economies (diseconomies) of scale induce
a negative (positive) relationship between prices in a firm’s core markets and the number of destinations it
serves, as shown in Online Appendix Figure OA2-1(c). This contrasts with the empirical pattern shown in
Figure 5(b), where prices in core markets appear largely unrelated to the number of markets.
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4.1 Extended Model and Calibration

I generalize the quantitative model discussed in subsection 3.2 to capture the dynamic fea-
tures of the data. First, instead of simulating the model for two periods, I simulate it for
seven periods, corresponding to the seven years of the Chinese customs data in my empirical
analysis. With multiple periods, the distribution {41 evolves over time and can no longer
be drawn from an ex-ante fixed distribution. Specifically, I assume firms’ operating prof-
its and optimal quantities and prices evolve according to equations (10) and (11), with the
same initial demand preference arqo = by = 1 and with the initial marginal cost, mcyg, being
drawn from a log-normal distribution, Q; ~ LN(0,03). The three shock parameters (o, p, )
and the dispersion of the initial marginal cost, oq, jointly determine how the distribution of
§far—1 evolves over time.??

Second, to match the fact that most firms only export to a couple of markets, I assume

the fixed cost of exporting to a market takes the following quadratic form:

Ca = expxo + x1d/D + x2(d/D)?,

where d € {1, ..., D} is the market index, D = 20 is the total number of markets, and x; > 0
and x»2 > 0 indicate that markets with a higher index, d, are more costly to reach.

The parameters (o, p, v, 0, Xo, X1, X2) jointly determine the distributions of the market
and firm sizes. I use simulated methods of moments to calibrate these parameters to match
the following statistics at the firm-product level: (i) the market-changes-to-markets (MCM)
ratio, the price and quantity elasticities to the DC ratio in the full sample, (ii) the price
and quantity elasticity estimates by firm size bins (see Figure 4), and (iii) the relationship
between the firm size and its number of destination markets (see Online Appendix Figure
OA2-4). Figure 4 shows that the model can successfully match the relationship between
the firm size and the quantity and price elasticities estimated in the data, even without
calibrating separate parameters for each firm size group (e.g., a different o, p, v for each firm

size bin).?3

321 apply the same set of shocks as in the two-period model. These shocks are i.i.d. with no persistence.
Specifically, as discussed under equation (10), I assume (1 — p)Afar = Gsar, YpBse = bye, and (1 —)pCle =
(1 — p)meyy, where Agqy, By and Cyy are drawn from mean zero normal distributions with variances

2
o4 = T=prs and 0% =o% = (17::)7*‘%% The evolution of the level variables are given by: In(afq) =
In(argi—1) + agae, n(bps) = In(bp—1) —|—gft and In(meyy) = In(meygi—1) + meyge. For initial values, In(afq) =
In(bso) = 0 and In(meyo) = In(Qy).

33The magnitude of the quantity elasticity to the DC ratio increases in the exporter size due to the
correlation of the shocks across the markets (i.e., p > 0) and the selection effects. Specifically, when there

are no correlated shocks across markets (i.e., p = 0), the estimated quantity elasticity would be zero as the
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(a) Elasticity of Quantity w.r.t. DC (b) Elasticity of Price w.r.t. DC
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Figure 4: Matching Moments by Exporter Size

Note: This figure compares the quantity and price elasticities to the DC ratio in the data and in the
calibrated model. The data estimates are taken from Table 4. The firm size bins are categorized according
to the total export value of a firm-product across all destinations and years. The model is simulated for
1000 replications, with the red dots representing the median value of the 1000 estimates and the top and
bottom red bars around the red dots representing the 5th and 95th percentiles, respectively.

4.2 Price and Quantity Dynamics

I study a firm’s price and quantity dynamics as it grows and adds more markets over time.
Specifically, I estimate an empirical specification in the spirit of Fitzgerald, Haller and Yedid-
Levi (2023) and Argente, Fitzgerald, Moreira and Priolo (2024):

In Outcomey, = Zﬁn % 1(Number of marketsp, = n) + dp + 6, + vy, (16)

n

where Outcomey, refers to the mean price in the firm’s core market, the mean quantity in

the firm’s core market, or the total quantity in all of the firm’s markets. A market is defined

exporters’ continuing markets are not affected by the destination-specific shocks. Conditioning on p > 0,
the pattern in Figure 4(a) arises from two endogenous selection effects. First, firms experiencing more of
the positive shocks would be more likely to enter the larger size bin and would also increase their quantities
more in their continuing markets. This explains why their quantities in their continuing markets increase
by more when there are positive shocks. Second, when there are negative shocks, firms in the larger size bin
are better able to survive than smaller firms. Conditional on survival, the quantities larger firms export to
their continuing markets drop by more, as smaller firms are more likely to have already exited those markets.
Therefore, for a given level of the DC ratio, the quantities the larger exporters sell in their continuing markets
tend to vary by more.
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as “core” (market) if it is observed in all periods where the firm is observed in the dataset.*
A set of ten dummies is included, indicating the number of markets a firm, f, exports to at
time t. If the number of markets exceeds ten, then it is grouped into one dummy, indicating
that the number of markets is higher than or equal to ten.*® [, captures the impact of
the given indicator variable on the outcome variable. §; and 6, are the firm and time fixed
effects, respectively, which ensures the comparison is made within a firm across time. vy is
the residual term. Relative to the original specifications of Fitzgerald, Haller and Yedid-Levi
(2023) and Argente, Fitzgerald, Moreira and Priolo (2024), which study a firm’s price and
quantity dynamics as the firm grows within a market, my specification focuses on the firm’s
dynamics as it grows and adds more markets.3

Figure 5 plots the empirical estimates (3, (from a firm-product-level estimation), together
with their model-predicted counterparts. The calibrated model performs well in matching
the firm’s quantity and price dynamics as it grows and adds more markets, despite the
fact that the model is not specifically calibrated to target the empirical moments, (3,. This
suggests that the new measures and elasticities proposed and their relationship with firm
size provide a powerful way to discipline firms’ export dynamics.

Figures 5(a) and 5(b) show that as a firm grows and adds more markets, it also sells
more quantities of its goods in its core markets, while it barely changes its prices in these
markets. Figure 5(c) shows the results for the firm’s total quantity in all of its markets. The
difference between panels (a) and (c) reflects the role of extensive margin adjustments. Since
the firm’s prices do not change with the number of markets it sells to, we get very similar
patterns if the dependent variable is the firm’s total global sales.

These results closely align with the findings of Fitzgerald, Haller and Yedid-Levi (2023)
and Argente, Fitzgerald, Moreira and Priolo (2024) on the life cycle of a firm’s quantities and
prices within a market. However, it is worth mentioning that the results of these two papers
do not automatically imply the findings here. This is because a crucial condition to replicate
the data pattern in (a) is to have shocks correlated across destination markets (i.e., p > 0). If
all shocks are destination-specific demand shocks (i.e., p = 0), then the pattern in (a) would

be a flat line because the firm’s core markets would be unaffected by the destination-specific

34By definition, the core market is the first market (or among the set of first markets) the firm exports to.
However, not all first markets are core markets (as some first markets may not survive for some firms).

35Note that f in the model corresponds to a firm-product or firm-sector pair in the data.

36In the Online Appendix OA2.3, I implement the original empirical specification of Fitzgerald, Haller and
Yedid-Levi (2023) and Argente, Fitzgerald, Moreira and Priolo (2024) and document that Chinese exporters
follow the same empirical pattern as found in these two papers. In addition, the calibrated model is able to
match these empirical patterns. See Online Appendix OA2.3 for more discussions on the difference between
these two specifications.
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(a) Quantity in Core Markets (b) Price in Core Markets
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Figure 5: Quantity and Price Dynamics as a Firm Adds More Markets

Note: This figure compares the quantity and price dynamics estimated from specification (16) in the data
versus the calibrated model. The estimated fixed effect when the number of markets is equal to one is
normalized to one. The data moments are estimated using Chinese exporters’ firm-product-level data. The
standard errors of the data estimates are small and omitted for clarity. The calibrated model is simulated
for 1000 replications, with the red dots representing the median value of the 1000 estimates, and the top
and bottom red bars around the red dots representing the 5th and 95th percentiles, respectively.
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shocks. However, within each market, the quantity sold would increase with the number of
years the firm has been selling in the market, since firms that experience a series of positive
shocks expand over time (conditional on survival), whereas those hit by negative shocks exit.
Therefore, in the absence of correlated shocks across markets, the model can still replicate
the within-market patterns observed in the above two papers while failing to replicate the
pattern in (a).

Remarks. All shocks in the model—ay4, /b\ft, and mcp—are assumed to be i.id. with
zero persistence. Therefore, conditional on p > 0, the observed relationship in panel (a)
arises entirely through selection: firms selling to more markets are those that have received
more favorable demand or supply shocks. When these shocks are positively correlated across
destinations, this selection results in higher quantities in a firm’s core markets. The next
section provides further discussion on the key factors driving the empirical patterns in Figure
5.

4.3 Importance of Demand Shocks and the Common Component

I use two counterfactual cases to highlight the importance of demand shocks and common
shocks across destination markets in shaping the empirical patterns of the exporter’s growth
dynamics. Figure 6 illustrates this by comparing the exporter’s price and quantity dynamics
in its core markets, in the calibrated baseline model with two counterfactual cases: (1) the
common component, p, is set to zero while keeping the other parameters unchanged from
the baseline calibration; and (2) the demand contribution to the firm-specific shocks, -, is
set to zero and the size of the shock, o, is recalibrated to match the dynamics of the quantity
elasticities in the baseline model.

In the first counterfactual case, by setting p = 0, all of the shocks are destination-specific.
As a result, a firm’s potential profits and the optimal price and quantity in each market are
independently determined across markets. When a firm receives positive shocks in certain
destination markets, its core markets (i.e., the markets to which the firm always sells) would
be unaffected by these destination-specific shocks. Figures 6(a) and 6(b) show that the firm’s
price and quantity dynamics in its core markets remain unchanged if the firm’s growth in its
destination markets is purely driven by destination-specific shocks. When the firm receives
positive shocks in these markets, it grows by adding more markets over time (see the red
lines in Figure 6(c)). However, because within-firm spillovers across destinations are absent
when p = 0, the increase in the quantity sold is much more muted than under the baseline

case, as shown in Figure 6(c).
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(a) Quantities in the Core Markets (b) Prices in the Core Markets
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Figure 6: Counterfactual Price and Quantity Dynamics

Note: This figure compares the quantity and price dynamics in the baseline model (in red) with two
counterfactual calibrations. The black lines represent cases where the contributions of the common shock
components are set to zero p = 0. The orange lines show the results where all of the firm-level shocks are
cost driven, v = 0. The calibrated model is simulated for 1000 replications, with the dots in each line
representing the median values of the 1000 estimates.
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In the second counterfactual case, I set the demand contribution, -, to zero and recalibrate
the size of the shock, o, to match the dynamics of the quantity elasticities in the baseline case.
In this case, the within-firm comovement in destination-level outcomes is entirely attributed
to supply-side cost shocks. As a consequence, when a firm receives negative cost shocks (or
positive productivity shocks) in these markets, it grows and adds more markets over time.
As shown by the orange lines in Figures 6(a) and 6(c), the firm sells more in its core markets
as it adds more markets over time and the quantity sold in all of its markets also increases
due to both the new markets being added and the favorable shocks’ spillover effects on the
firm’s core markets. The shock size, o, is recalibrated such that the orange lines in Figures
6(a) and 6(c) can match the quantity dynamics under the baseline calibration (red lines).
A crucial implication of this firm-specific supply shock can be seen in Figure 6(b). At the
calibrated size of the shock that matches the quantity dynamics, the firm’s prices in its core
markets should drop significantly if the growth in its number of destination markets is driven
by firm-specific supply shocks. This is at odds with the empirical observation that the price
dynamics are muted.

The importance of common correlated demand components in explaining the empirical
patterns of exporter dynamics aligns with recent work that highlights the complementarities
in firms’ export decisions across markets (e.g., Berman, Berthou and Héricourt, 2015; Alfaro-
Urena, Castro-Vincenzi, Fanelli and Morales, 2023). While this paper does not take a stance
on the specific mechanisms generating the common demand change, the findings of this paper
provide useful statistics for future models to target firms’ export dynamics and joint market

decisions.

5 Conclusions

Firms frequently change the set of destinations to which they export their products—their
international trade is characterized by what I call a “mutable geography.” This market
dynamism is not merely an artifact of the early stages of a firm’s growth in global markets.
It is actually detectable among established exporters.

This paper develops a new framework to identify the micro-level drivers of firms’ market
changes and decomposes them into demand- and supply-side components. The idea is to
exploit information on the price and quantity changes in the firm’s continuing markets to
infer the micro shocks the firm receives. Applying this approach to customs data on Chinese
and UK exporters, I find consistent results in both countries: firms that drop more markets

experience substantial quantity declines in their continuing markets, with little change in
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the prices of the goods they export to those markets. Through the lens of the model, I
conclude that most within-firm market changes are demand rather than supply driven, with
a nontrivial proportion (13-46%) of these demand changes being correlated across a firm’s
markets.

Finally, I show that the uncovered shock contributions play an important role in explain-
ing the price and quantity dynamics as a firm grows and adds more markets. Successful
firms that expand globally also see large quantity increases in their exports to their core
destination markets, while the prices of their goods in these markets are barely changed.
These results highlight the need to understand the corresponding demand-related channels

in shaping firms’ growth dynamics (e.g., Argente, Fitzgerald, Moreira and Priolo, 2024).

34



References

Albornoz, Facundo, Héctor F. Calvo Pardo, Gregory Corcos, and Emanuel Or-

nelas. 2012. “Sequential Exporting.” Journal of International Economics, 88(1): 17-31.

Albornoz, Facundo, Héctor F. Calvo Pardo, Gregory Corcos, and Emanuel Or-
nelas. 2023. “Sequentially exporting products across countries.” Journal of International
Economics, 142: 103735.

Alessandria, George, and Horag Choi. 2007. “Do Sunk Costs of Exporting Matter for
Net Export Dynamics?” The Quarterly Journal of Economics, 122(1): 289-336.

Alessandria, George, and Horag Choi. 2014. “Establishment Heterogeneity, Exporter
Dynamics, and the Effects of Trade Liberalization.” Journal of International Economics,

94(2): 207-223.

Alessandria, George, Costas Arkolakis, and Kim J. Ruhl. 2021. “Firm Dynamics
and Trade.” Annual Review of Economics, 13(Volume 13, 2021): 253-280.

Alessandria, George, Horag Choi, and Kim J. Ruhl. 2021. “Trade adjustment dynam-

ics and the welfare gains from trade.” Journal of International Economics, 131: 103458.

Alessandria, George, Horag Choi, Joseph P. Kaboski, and Virgiliu Midrigan.
2015. “Microeconomic uncertainty, international trade, and aggregate fluctuations.” Jour-
nal of Monetary Economics, 69: 20-38.

Alfaro-Urena, Alonso, Juanma Castro-Vincenzi, Sebastian Fanelli, and Eduardo
Morales. 2023. “Firm Export Dynamics in Interdependent Markets.” National Bureau of
Economic Research Working Paper 31610.

Araujo, Luis, Giordano Mion, and Emanuel Ornelas. 2016. “Institutions and Export

Dynamics.” Journal of International Economics, 98: 2-20.

Argente, David, Doireann Fitzgerald, Sara Moreira, and Anthony Priolo. 2024.
“How Do Entrants Build Market Share? The Role of Demand Frictions.” American Eco-

nomic Review: Insights.

Baldwin, Richard, and James Harrigan. 2011. “Zeros, Quality, and Space: Trade

Theory and Trade Evidence.” American Economic Journal: Microeconomics, 3(2): 60-88.

35



Berman, Nicolas, Antoine Berthou, and Jérome Héricourt. 2015. “Export dynamics

and sales at home.” Journal of International Economics, 96(2): 298-310.

Bernard, Andrew B., Jonathan Eaton, J. Bradford Jensen, and Samuel Kor-

tum. 2003. “Plants and Productivity in International Trade.” American Economic Review,
93(4): 1268-1290.

Besedes, Tibor, and Thomas J. Prusa. 2011. “The role of extensive and intensive

margins and export growth.” Journal of Development Economics, 96(2): 371-379.

Carvalho, Vasco M, and Basile Grassi. 2019. “Large Firm Dynamics and the Business
Cycle.” American Economic Review, 109(4): 1375-1425.

Chaney, Thomas. 2008. “Distorted Gravity: The Intensive and Extensive Margins of

International Trade.” American Economic Review, 98(4): 1707-21.

Chaney, Thomas. 2014. “The Network Structure of International Trade.” American Eco-
nomic Review, 104(11): 3600-3634.

Das, Sanghamitra, Mark J. Roberts, and James R. Tybout. 2007. “Market Entry
Costs, Producer Heterogeneity, and Export Dynamics.” Econometrica, 75(3): 837-873.

Di Giovanni, Julian, Andrei A Levchenko, and Isabelle Mejean. 2014. “Firms,
Destinations, and Aggregate Fluctuations.” Econometrica, 82(4): 1303-1340.

Eaton, Jonathan, Samuel Kortum, and Francis Kramarz. 2011. “An Anatomy of
International Trade: Evidence from French Firms.” Econometrica, 79(5): 1453-1498.

Eslava, Marcela, John Haltiwanger, and Nicolas Urdaneta. 2024. “The Size and
Life-cycle Growth of Plants: The Role of Productivity, Demand, and Wedges.” Review of
Economic Studies, 91(1): 259-300.

Fanelli, Sebastian, Juan Carlos Hallak, and Yongkun Yin. 2024. “Exporter Survival

with Uncertainty and Experimentation.”

Fitzgerald, Doireann, and Stefanie Haller. 2018. “Exporters and Shocks.” Journal of
International Economics, 113: 154-171.

Fitzgerald, Doireann, Stefanie Haller, and Yaniv Yedid-Levi. 2023. “How Exporters
Grow.” The Review of Economic Studies, 91(4): 2276-2306.

36



Foster, Lucia, John Haltiwanger, and Chad Syverson. 2008. “Reallocation, Firm
Turnover, and Efficiency: Selection on Productivity or Profitability?” American Economic
Review, 98(1): 394-425.

Gabaix, Xavier. 2011. “The Granular Origins of Aggregate Fluctuations.” Econometrica,
79(3): 733-772.

Gaubert, Cecile, and Oleg Itskhoki. 2021. “Granular Comparative Advantage.” Journal
of Political Economy, 129(3): 871-939.

Geishecker, Ingo, Philipp JH Schroder, and Allan Sgrensen. 2019. “One-off Export
Events.” Canadian Journal of Economics, 52(1): 93-131.

Ghironi, Fabio, and Marc J. Melitz. 2005. “International Trade and Macroeconomic
Dynamics with Heterogeneous Firms.” The Quarterly Journal of Economics, 120(3): 865—
915.

Head, Keith, Thierry Mayer, and Mathias Thoenig. 2014. “Welfare and Trade with-
out Pareto.” American Economic Review, 104(5): 310-16.

Hottman, Colin J, Stephen J Redding, and David E Weinstein. 2016. “Quantifying
the Sources of Firm Heterogeneity.” The Quarterly Journal of Economics, 131(3): 1291
1364.

Johnson, Robert C. 2012. “Trade and prices with heterogeneous firms.” Journal of Inter-
national Economics, 86(1): 43-56.

Kehoe, Timothy J., and Kim J. Ruhl. 2013. “How Important Is the New Goods Margin
in International Trade?” Journal of Political Economy, 121(2): 358-392.

Manova, Kalina, and Zhiwei Zhang. 2012. “Export Prices across Firms and Destina-
tions.” The Quarterly Journal of Economics, 127(1): 379.

Mayer, Thierry, and Gianmarco I. Ottaviano. 2008. “The Happy Few: The Interna-

tionalisation of European Firms.” Intereconomics, 43(3): 135-148.

Melitz, Marc J. 2003. “The Impact of Trade on Aggregate Industry Productivity and
Intra-industry Reallocations.” Econometrica, 71(6): 1695-1725.

Melitz, Marc J, and Stephen J Redding. 2015. “New Trade Models, New Welfare
Implications.” American Economic Review, 105(3): 1105-1146.

37



Morales, Eduardo, Gloria Sheu, and Andrés Zahler. 2019. “Extended Gravity.” The
Review of Economic Studies, 86(6): 2668-2712.

Pavcnik, Nina. 2002. “Trade Liberalization, Exit, and Productivity Improvements: Evi-
dence from Chilean Plants.” The Review of Economic Studies, 69(1): 245-276.

Rauch, James E. 1999. “Networks Versus Markets in International Trade.” Journal of

International Economics, 48(1): 7-35.
Ruhl, Kim J. 2008. “The international elasticity puzzle.” unpublished paper, NYU, 703-726.

Ruhl, Kim J, and Jonathan L Willis. 2017. “New Exporter Dynamics.” International
Economic Review, 58(3): 703-726.

Timoshenko, Olga A. 2015. “Product Switching in a Model of Learning.” Journal of
International Economics, 95(2): 233-249.

Yu, Miaojie. 2014. “Processing Trade, Tariff Reductions and Firm Productivity: Evidence
from Chinese Firms.” The Economic Journal, 125(585): 943-988.

38



Online Appendix for
“What Drives Exporters’ Market Dynamics?

A New Framework for Disentangling Micro Shocks”

Lu Han
Bank of Canada and CEPR

30 October 2025

OA1 Data Appendix

OA1.1 Market Changes Measured at Different Frequencies . . . . . . . .. ...

OA1.2 Statistics by Industry . . . . . . . . ..o

OA1.3 Supplementary Statistics and Estimates by Exporter Size Bins . . . . . .

OA1.4 Supplementary Statistics and Estimates by Product and Firm Types

OA1.5 Supplementary Statistics and Estimates by Product Differentiation and
Firm Trading Types . . . . . . . . . .

OA1.6 Supplementary Estimation Results Using Alternative Fixed Effects

OA2 Model Appendix
OA2.1 Extension: Economies of Scale . . . . . . . .. ... ... ... . .....
OA2.2 Extension: Variable Markups . . . . . ... .. ... ... .. ......
OA2.3 Price and Quantity Dynamics within a Market . . . . . . ... ... ...
OA2.4 Additional Model Simulation Results . . . . . . . ... ... ... ....

OA3 Supplementary Results from the UK Data
OA3.1 Key Statistics . . . . . . . . .
0OA3.2 Key Elasticities . . . . . . . . . ..

S T2 QY

10
10
13
17
19



OA1 Data Appendix

OA1l.1 Market Changes Measured at Different Frequencies

Table OA1-1 replicates Table 7 of Alessandria, Arkolakis and Ruhl (2021), using Chinese
customs data. I divide the 7 years (84 months) of data into intervals of 6, 12, 21, and 42
months. There are two key takeaways. First, within each time interval, the continuation rate
decreases with the level of disaggregation. At the annual frequency, only 44.7% of the firm-
product-destinations that exported within a 12-month window continue to export within the
next 12-month window. In contrast, 88.0% of the firms that exported within a 12-month
window continued to export within the next 12-month window. This is a natural result,
since demand tends to be less stable at more-disaggregated levels. For example, suppose the
probability of receiving an order at the firm-product-destination level is x, and the firm has
n feasible product-destination pairs. The probability of firm continuation is 1 — (1 — z)™,
which increases with the number of product destinations the firm serves.

Second, within each aggregation level, the continuation rate decreases with the time span
over which the statistics are calculated, consistent with the findings of Alessandria, Arkolakis
and Ruhl (2021). This finding is more nuanced because, in principle, the continuation rate
could go either way, depending on the underlying driving forces of firms’ export participation
decisions. On the one hand, if the low continuation rate is primarily driven by infrequent
shipping or lumpiness in demand, one might expect the continuation rate to increase with
the time span over which the statistics are calculated. To clarify, consider a product that
is shipped or demanded every 18 months. In this case, the continuation rate calculated at
6- and 12-month frequencies will be zero, while it jumps to 100% when calculated at 21-
or 42-month frequencies. On the other hand, if the low continuation rate is predominantly
driven by firm or product exits, one would expect it to decrease with the time span over
which the statistics are calculated. For example, if the 6-month survival rate is constant at vy,
then the continuation rates at the 12-, 24-, and 48-month frequencies will be y2, y*, and /%,
respectively. Consistent with the findings of Alessandria, Arkolakis and Ruhl (2021), I find
that the second force dominates and the continuation rate decreases with the time span.?

Table OA1-2 shows the corresponding within-firm market changes calculated at different
aggregation levels and time spans. The market-changes-to-markets (MCM) ratio increases
with the time span over which the measure is calculated, consistent with the facts docu-
mented in Table OA1-1.

!The entrant share is a flip side of the coin. It increases with the level of disaggregation and the time
span over which the statistics are calculated, reflecting the forces discussed above.



Table OA1-1: Entry, Exit and Growth at Different Aggregation Levels and Time Spans

Continuation Rate Entrant Share

Count Value Count Value

6-month

Firm level 90.5 98.8 17.9 3.1
Firm-sector level 78.2 97.6 29.0 4.5
Firm-product level 64.7 93.4 40.5 9.6
Firm-destination level 67.5 94.2 39.0 8.9
Firm-sector-destination level 57.7 91.7 47.9 11.6
Firm-product-destination level — 48.1 85.2 56.9 18.1
12-month

Firm level 88.0 97.9 27.6 5.9
Firm-sector level 74.9 96.7 37.6 7.9
Firm-product level 63.3 90.8 47.0 14.7
Firm-destination level 65.5 93.8 46.3 11.9
Firm-sector-destination level 54.8 90.9 55.3 15.7
Firm-product-destination level = 44.7 83.5 63.4 24.1
21-month

Firm level 83.8 96.4 39.3 10.5
Firm-sector level 71.1 94.4 48.1 12.5
Firm-product level 61.2 87.3 55.5 19.9
Firm-destination level 62.3 92.1 57.4 174
Firm-sector-destination level 50.5 88.4 64.7 21.2
Firm-product-destination level  40.6 78.2 71.4 30.3
42-month

Firm level 75.7 92.1 61.0 22.5
Firm-sector level 64.3 89.2 67.3 25.3
Firm-product level 56.9 77.5 68.1 35.9
Firm-destination level 56.0 87.0 73.8 30.9
Firm-sector-destination level 44.6 82.4 78.5 35.5
Firm-product-destination level — 34.1 69.2 83.0 47.5

Note: The table shows the continuation and entrant shares by different
aggregation levels and time spans over which the statistics are calculated.
The continuation rate is the share of exporters that remain active across
two time windows. For example, 88.0% of firms that exported during
a 12-month window also exported in the subsequent 12-month window.
The entrant share indicates the share of total exporters accounted for by
the entrants; for example, 27.6% of exporters did not export in the pre-
vious 12 months. The value measures are defined analogously, but use
export values instead of firm counts. Source: Chinese customs database,
2000-2006.



Table OA1-2: Market Changes at Different Aggregation Levels and Time Spans

Freq. N. of Dest. MCM (count) MCM (value) DC (count) DC (value) Churning Prob.
(a) Firm-product level (mean)

6 Months 2.49 0.79 0.67 0.48 0.48 0.29
12 Months 2.90 0.86 0.72 0.47 0.46 0.27
21 Months 3.34 0.93 0.78 0.45 0.44 0.23
42 Months 4.17 1.03 0.86 0.42 0.41 0.13
(b) Firm-sector level (mean)

6 Months 4.10 0.72 0.51 0.47 0.47 0.34
12 Months 4.89 0.78 0.52 0.45 0.44 0.30
21 Months 5.69 0.86 0.56 0.43 0.42 0.24
42 Months 6.89 0.96 0.61 0.40 0.38 0.13
(¢) Firm-product level (median)

6 Months 1.00 0.67 0.16 0.50 0.45 0.30
12 Months 1.00 0.67 0.24 0.50 0.42 0.27
21 Months 2.00 0.86 0.36 0.50 0.36 0.23
42 Months 2.00 1.00 0.54 0.45 0.27 0.06
(d) Firm-sector level (median)

6 Months 2.00 0.67 0.13 0.50 0.42 0.33
12 Months 2.00 0.67 0.15 0.50 0.37 0.25
21 Months 2.00 0.80 0.21 0.40 0.29 0.00
42 Months 3.00 1.00 0.29 0.33 0.18 0.00

Note: This table shows the mean and median values of different measures of market changes (i.e., market-
changes-to-markets MCM ratio, drop-to-change DC ratio, churning probability) by different aggregation
levels and time spans. The statistics are calculated at the firm-product level in panels (a) and (c) and at
the firm-sector level in panels (b) and (d). The first column shows the time spans over which the statistics
are calculated. Source: Chinese customs database, 2000-2006.



OA1.2 Statistics by Industry

Table OA1-3: By Industry:

Trade Patterns Calculated at the (2-digit HS) Firm-sector-year Level

MCM DC Prob. of Obs
Churn
Count Value Count Value

1-5 Live animals; animal products 0.40 0.02 0.50 0.49 0.00 20,807
6-14 Vegetable products 0.40 0.01 0.50 0.44 0.00 67,079
15 Animal/vegetable fats 0.36 0.02 0.50 0.44 0.00 2,302
16-24 Prepared foodstuffs 0.29 0.00 0.50 0.37 0.00 51,767
25-27 Mineral products 0.40 0.03 0.50 0.44 0.00 21,617
28-38 Products of chemical and allied industries 0.67 0.16 0.50 0.39 0.25 146,275
39-40 Plastics/rubber articles 0.67 0.19 0.50 0.35 0.33 153,920
41-43 Rawhides/leather articles, furs 0.75 0.19 0.50 0.42 0.33 75,491
44-46 Wood and articles of wood 0.67 0.12 0.50 0.41 0.25 62,147
47-49 Pulp of wood/other fibrous cellulosic material 0.77 0.25 0.50 0.34 0.25 75,932
50-63 Textiles and textile articles 0.67 0.15 0.50 0.37 0.25 353,130
64-67 Footwear, headgear, etc. 0.86 0.26 0.50 0.43 0.33 97,680
68-70 Misc. manufactured articles 0.74 0.21 0.50 0.38 0.33 110,541
71 Precious or semiprec. stones 0.86 0.25 0.50 0.37 0.17 16,984
72-83 Base metals and articles of base metals 0.67 0.17 0.50 0.35 0.25 248,422
84-85 Machinery and mechanical appliances, etc. 0.67 0.11 0.40 0.29 0.29 231,758
86-89 Vehicles, aircraft, etc. 0.67 0.13 0.43 0.32 0.33 46,603
90-92 Optical, photographic, etc. 0.67 0.16 0.50 0.37 0.33 66,768
93 Arms and ammunition 0.80 0.31 0.50 0.43 0.33 474
94-96 Articles of stone, plaster, etc. 0.76 0.19 0.50 0.41 0.33 178,790
97+ Others 0.67 0.06 0.50 0.44 0.00 5,069

Note: This table reports the median values of the market-changes-to-markets (MCM) ratio, the drop-to-change (DC) ratio,
and the probability of churn, by different industries. Both the count measure and the value measure of the MCM and DC

ratios are reported. The last column shows the number of observations. Source: Chinese customs database, 2000-2006.



OA1.3 Supplementary Statistics and Estimates by Exporter Size

Bins

Table OA1-4: Regression Estimates by Exporter Size Bins

Quantity Elasticity to DC  Price Elasticity to DC

Size Bin Count Value Count Value

(a) Firm-product level

1 (smallest) -0.24%** -0.24%4% 0.01 0.00
2 -0.39%** -0.38%*** 0.01 0.00
3 -0.51%** -0.48%** 0.02%+* 0.01*
4 -0.68*** -0.62%** 0.01%** 0.00*
5 (largest)  -0.92%%* 078 0.00 10,01 %%+

(b) Firm-sector level

1 (smallest) -0.29%** -0.317%H* -0.01 -0.03
2 -0.471%%* -0.43%%* 0.03** 0.02
3 -0.59%** -0.55%** 0.03%** 0.01
4 -0.73%** -0.65%+* 0.02%* 0.00
5 (largest) — -0.77%** -0.63%+* 0.03%** 0.01*

Note: This table presents the elasticities of the quantities and prices
to the drop-to-change (DC) ratio by firm size at the firm-product
level in panel (a) and at the firm-sector level in panel (b). The first
column shows the firm size category, where the firm-products are or-
dered into 5 equal-sized bins, based on their size measured by their
total sales value across all destinations and years. Each column shows
the key estimates from regressing the quantity or price measures (in-
dicated by the column header) on the count or value measure of the
DC ratio. Each cell presents an estimate from a separate regression.
The firm-product and year fixed effects are added for the panel (a)
specifications and the firm-sector and year fixed effects are added for
the panel (b) specifications. The statistical significance is calculated
based on robust standard errors with *** ** * representing statisti-
cal significance at the 1%, 5%, 10% level, respectively. Source: Chi-
nese customs database, 2000-2006.



Table OA1-5: Market Changes by Exporter Size

Size Bins N. of Dest. MCM (Count) MCM (Value) DC (Count) DC (Value) Churning Prob.

(a) Firm-product level (mean)

1 1.52 0.98 0.96 0.49 0.49 0.23
2 1.79 0.93 0.89 0.49 0.48 0.25
3 2.13 0.88 0.80 0.48 0.48 0.26
4 2.89 0.83 0.68 0.47 0.46 0.28
5 6.15 0.73 0.42 0.45 0.44 0.32

(b) Firm-sector level (mean)

1 1.82 0.81 0.76 0.48 0.48 0.17
2 2.63 0.82 0.69 0.48 0.47 0.22
3 3.55 0.80 0.58 0.46 0.46 0.27
4 5.34 0.77 0.45 0.45 0.44 0.35
5 11.40 0.68 0.25 0.43 0.41 0.49

(¢) Firm-product level (median)

1 1.00 0.67 0.66 0.50 0.48 0.23
2 1.00 0.67 0.51 0.50 0.47 0.25
3 1.00 0.67 0.39 0.50 0.44 0.26
4 2.00 0.67 0.29 0.50 0.40 0.29
5 3.00 0.67 0.12 0.44 0.35 0.33

(d) Firm-sector level (median)

1 1.00 0.67 0.12 0.50 0.46 0.00
2 1.00 0.67 0.29 0.50 0.43 0.00
3 2.00 0.67 0.26 0.50 0.38 0.25
4 3.00 0.70 0.18 0.44 0.35 0.33
5 7.00 0.67 0.08 0.41 0.33 0.57

Note: This table shows the mean and median values of different measures of market changes (i.e., market-
changes-to-markets MCM ratio, drop-to-change DC ratio, churning probability) by firm size. The statistics
are calculated at the firm-product level in panels (a) and (c), and at the firm-sector level in panels (b) and
(d). The first column shows the firm size category, where the firm-products are ordered into 5 equal-sized
bins, based on their size measured by their total sales value across all destinations and years. The number

5 refers to the largest firm size category. Source: Chinese customs database, 2000-2006.



OA1l.4 Supplementary Statistics and Estimates by Product and
Firm Types

Table OA1-6: Breakdown by Product and Firm Type: Number of Markets, DC Ratio, and
Quantity and Price Elasticities, using the Value Measure of the DC Ratio

N. of Dest. DC (count) DC (value) Elasticity (value)
Mean Median Mean Median Mean Median ‘ Quantity Price

Full sample 2.90 1.00 0.47 0.50 0.46 0.42 ‘ -0.61%** -0.00

Rauch classification

Differentiated products 2.96 1.00 0.47 0.50 0.46 0.42 -0.62%%* 0.00
Reference priced 2.40 1.00 0.47 0.50 0.47 0.42 -0.51%** -0.00
Organized exchange 2.24 1.00 0.49 0.50 0.49 0.48 -0.54%F%  .0.02%*

BEC classification

Capital 3.14 1.00 0.46 0.50 0.46 0.41 -0.60*** 0.01
Consumption 2.86 1.00 0.47 0.50 0.47 0.43 -0.60%** -0.00
Intermediate 2.69 1.00 0.46 0.50 0.46 0.40 -0.60%** -0.00

Company type

State-owned enterprises 2.83 1.00 0.49 0.50 0.49 0.47 -0.56%** 0.00
Private enterprises 2.88 2.00 0.45 0.50 0.43 0.36 -0.68%** 0.01%*
Foreign-invested enterprises  2.97 1.00 0.45 0.50 0.44 0.34 -0.65%FF  _0.02%**

Form of commerce

General trade 2.83 1.00 0.47 0.50 0.47 0.42 -0.60%** 0.00
Processing trade 3.25 1.00 0.46 0.50 0.45 0.38 -0.67FFF _0.03%**

Note: This table supplements Table 3 by reporting additional statistics on the market changes and the quan-
tity and price elasticities estimated using the value measure of the drop-to-change (DC) ratio. All the measures
reported in this table are calculated at the firm-product level. Source: Chinese customs database, 2000-2006.



OA1l.5 Supplementary Statistics and Estimates by Product Dif-
ferentiation and Firm Trading Types

Table OA1-7: Breakdown by Product Differentiation and Firm Trading Type

(1) (2) (3) (4)
MCM (Count) MCM (Value) Quantity  Price Obs.

CCHS Classification

High Differentiation 0.67 0.28 -0.65%*F*  0.01%** 1,678,700
Low Differentiation 0.67 0.22 -0.66%*F*  0.01%** 2,215,662

Trading Type (based on company name)

Direct 0.67 0.11 -0.70%** 0.00 1,978,239
Possibly Indirect (Commerce) 0.67 0.34 -0.64%** 0.01 534,674
Possibly Indirect (Import-Export) 0.97 0.50 -0.61F%*  0.02*** 1,138,626
Possibly Indirect (Other) 1.00 0.49 -0.63%** 0.01 242,823

Note: This table provides breakdowns by CCHS classification for product differentiation in Corsetti, Crowley,
Han and Song (2024) and firm trading types identified through the name of the company. Trade patterns are cal-
culated at the firm-product level. Median values of the market-changes-to-markets MCM measures (in terms of
count and value) are reported in columns (1) and (2), respectively. Estimated elasticities of quantity and price
with respect to the drop-to-change ratio are reported in columns (3) and (4), respectively. Source: Chinese cus-
toms database, 2000-2006.



OA1.6 Supplementary Estimation Results Using Alternative Fixed
Effects

Table OA1-8: Quantity and Price Elasticities to the Drop-to-change Ratio:
Alternative Fixed Effects

(1) (2)

Quantity Elasticity Price Elasticity ~Observations

Panel (a) Firm-product 4+ product-time fixed effects

Count measure

Firm-product level -0.64*** 0.01%*** 1,321,242
Firm-sector level -0.70%%* 0.04*** 667,478

Value measure

Firm-product level -0.60%** -0.00 1,321,242
Firm-sector level -0.62%** 0.017%** 667,477

Panel (b) Firm + product-time fixed effects

Count measure

Firm-product level -0.68%*** 0.01%*** 1,747,784
Firm-sector level -0.73%** 0.03*** 773,381

Value measure

Firm-product level -0.61%** 0.00 1,747,784
Firm-sector level -0.64%** 0.01*** 773,380

Note: This table re-estimates the empirical relationships in Table 2 using alternative

fixed effects. Panel (a) applies firm-product and product-time fixed effects, while
panel (b) applies firm and product-time fixed effects. Column (1) and (2) show the
estimated quantity and price elasticities with respect to the drop-to-change ratio.
The rows within each panel indicate the level of disaggregation at which the market-
change measures are constructed. Each cell reports an estimate from a separate
regression. Note that the firm-level estimates are not reported in this table because
at the firm level, Table 2 already applied the most stringent fixed effects (i.e., firm and
time fixed effects) and no alternative fixed effects can be applied. Source: Chinese
customs database, 2000-2006.



OA2 Model Appendix

OA2.1 Extension: Economies of Scale

I extend the baseline model to incorporate economies of scale by allowing the firm’s marginal

cost to be a function of the number of destination markets it sells to:
mege = k- mel (OA2-1)

where mc;® denotes the exogenous component of the marginal cost, generated using the
same data generating process as in the baseline model. The parameter Ny, denotes the
number of markets that firm f exports to at time ¢ and the parameter x governs the degree
of economies or diseconomies of scale. When xk = 1, this corresponds to the baseline model
without scale economies, where the marginal cost is independent of the number of destination
markets the firm serves. When x > 1, the firm experiences economies of scale, where the
marginal cost decreases as the number of destination markets increases. Conversely, when
k < 1, marginal cost increases in the number of markets, reflecting diseconomies of scale.
The key implication of the setting (OA2-1) is that the firm will no longer make indepen-
dent export decisions for each destination market. Instead, it will choose the set of markets

Nie = {11, Lyat, ..o, Lyar, ...} to maximize its total profits across all active markets:

n/%[ax Z [Wfdt(-/\/’ft) — d (OAQ—Q)

ft dGth

This problem is generally difficult to solve, as the operating profit in each market depends
on the firm’s marginal cost, which in turn is endogenous to the set of markets that the firm
chooses. However, the assumption in (OA2-1) greatly simplifies the problem, making it much
more tractable. In particular, since marginal cost only depends on the number of destination
markets Ny, rather than the set of the specific markets Ny, the problem becomes linear
and avoids the complexity of solving a combinatorial optimization. For any given Ny, the
optimal set Ny, simply consists of the top Ny; destination markets ranked by their operating
profits 7det.2

Solving the model under this extended setting and applying the same empirical measures

2Substituting (OA2-1) into (8), it can be shown that mrq(Npt) = mrar(Nype) = AN-f‘(nfl)w;ﬁ’, where

1-n
o = %a ratbrt %mcﬁo) is the exogenous part of the operating profit evaluated at the optimal price.

The simulation of shocks and the construction of afq;,bs:, and mcjéf" follow the same procedure discussed

in the main text.
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discussed in the paper, Figure OA2-1 shows how the key price and quantity elasticities vary
with the degree of economies of scale, captured by the parameter x. The case of kK = 1
corresponds to the calibrated baseline model without scale economies. To assess the impact
of scale economies, the model is simulated using the same shock process as in the baseline
model, but under different values of .

Figure OA2-1(a) shows that the price elasticity to the drop-to-change (DC) ratio increases
as the degree of economies of scale increases. With the same calibrated parameters, intro-
ducing a modest degree of scale economies (i.e., k = 1.02) increases the price elasticity to DC
ratio to around 0.5, which is much larger than the empirically observed value of 0.01. This
is because on top of the direct effects from demand or supply shocks, the firm’s marginal
cost also changes endogenously to its number of destination markets under economies of
scale. For example, a firm receiving negative demand shocks and dropping markets will face
a higher marginal cost, pushing up prices in its continuing markets and thus raising the price
elasticity. As a consequence of the rising marginal costs and the prices, quantity responses
also become larger, as shown in Figure OA2-1(b).

Figure OA2-1(c) shows that, under economies of scale (k£ > 1), the price dynamics in
core markets deviate markedly from empirical patterns. In the data, a firm’s price in its core
market is largely independent of the number of destination markets it serves. By contrast,
the extended model with economies of scale predicts that as a firm adds more markets, its
marginal cost declines, leading to lower prices in its core markets.

Figure OA2-1(d) shows that for a given number of markets, the quantity response de-
creases in « for firms with fewer markets (Ny < 9), but increases in x when the number of
markets is large (Ny > 10). This is likely due to two opposite effects. On the one hand,
with economies of scale, a firm can achieve the same number of destination markets with
smaller favorable demand or cost shocks. This tends to make the quantity response smaller
for a given number of markets. On the other hand, with a larger number of markets, there
is greater cost reduction under economies of scale, which in turn leads to a larger quantity
sold in core markets. This effect tends to dominate when the number of markets is large
enough (Ny > 10) and thus we see that with economies of scale, the quantity elasticity is
larger for firms in the “10+” destination category.

Results for diseconomies of scale (when x < 1) are similar and have the opposite pattern.

Results are available upon request.
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(a) Price Elasticity to DC' Ratio (b) Quantity Elasticity to DC Ratio
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Figure OA2-1: Key Moments Vary with Economies of Scale, x

Note: The top two graphs plot the price and quantity elasticities with respect to the drop-to-change (DC)

ratio in the extended model under different degrees of economies of scale (k). The bottom two graphs plot
the estimated price and quantity dynamics based on specification (16) under different degrees of economies
of scale (k). The data generating processes for all other variables follow the baseline setup described in the
main text.
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OA2.2 Extension: Variable Markups

This section extends the baseline model to allow for variable markups by adopting the
Kimball (1995) demand function, which is widely used in recent open macro studies due to
its flexibility:?

n

Qfar = Qrarbp [1 — xIn (%)] ) , (OA2-3)
fdt

where s is the super elasticity that governs the firm’s markup adjustment to shocks. As
» — 0, the model converges to the baseline CES case with a constant markup of n/(n — 1).
Following Corsetti, Crowley, Han and Song (2024), I set s = 0.5 to match the markup
responses to exchange rates by Chinese firms during 2000-2006. The demand shifters aq;b
defined in the baseline model do not directly affect the firm’s optimal price or markup.
To capture the fact that the firms receiving positive demand shocks tend to increase their
markups, I model D4 — capturing the competitiveness of firm f relative to all other firms in
destination d at time ¢ — as positively correlated with ay40s. Under this setting, a positive
demand shock afqbys raises the firm’s competitiveness D4 and thus increases the optimal
markup.?

This variable markup model differs from the baseline constant markup framework in two
ways. First, in the baseline model with constant markups, demand shocks do not affect
prices. In contrast, under endogenous markups, demand shocks comove with prices, even in
the absence of cost changes. For instance, a firm dropping markets due to a negative common
demand shock will now also reduce markups in its continuing markets, which tends to lower
the price elasticity with respect to the drop-to-change (DC) ratio. Second, endogenous
markup adjustments also dampen price responses to cost shocks. For instance, in response
to an increase in the marginal cost, the firm optimally reduces its markup in its continuing

markets, again putting downward pressure on the price elasticity to the DC ratio.

3The same setting has been used in various studies, such as Gopinath and Itskhoki (2010), Klenow and
Willis (2016), Amiti, Itskhoki and Konings (2019), Gopinath, Boz, Casas, Diez, Gourinchas and Plagborg-
Mpller (2020), Mukhin (2022) and Corsetti, Crowley, Han and Song (2024). Amiti, Itskhoki and Konings
(2019) demonstrate that the Kimball demand preference can effectively capture firms’ key responses to shocks
in a static oligopolistic model (e.g., Atkeson and Burstein 2008) and match the key features of data from
Belgian firms. In dynamic settings, Wang and Werning (2022) and Alexander, Han, Kryvtsov and Tomlin
(2024) find that firm-level and aggregate price dynamics under a dynamic oligopolistic competition model
closely align with those in a well-calibrated Kimball model.

4Specifically, I set D rat = (aparb ft)0'3. I adopt this simple functional form, rather than simulating a new
variable Dyq;, to ensure consistency and comparability with the baseline model. This formulation allows
the same set of shocks—@ysqs, Bft, and r/n\cft—to be applied across both the baseline CES model and the
extended variable markup model.
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Implications for Matching Empirical Patterns. The key implication of the variable
markup model is that it allows supply shocks to play a larger role in explaining observed
market dynamics. In the baseline constant markup model, the empirically low price elas-
ticity to the DC ratio of 0.01 restricts the contribution of supply shocks. As supply shocks
become more important (i.e., as vy decreases), the baseline model predicts a sharp increase
in the price elasticity to the DC ratio, quickly exceeding the empirically observed value, as
shown in Figure OA2-2(al). In contrast, the variable markup model produces a much flat-
ter relationship between the supply contribution (1 — ) and the price elasticity to the DC
ratio, as shown in Figure OA2-2(b1), which is due to the dampening effects of endogenous
markup adjustments discussed above. This feature enables the variable markup model to
accommodate a larger supply contribution (a smaller ) while still matching the empirically
observed low price elasticity to DC ratio.

Table OA2-1 shows the estimated parameters by applying the variable markup model to
match the empirical moments. The estimates for shock size o and common contribution p
remain similar to those in the baseline constant markup model, but the demand contribution
7 is smaller, decreasing from 0.87 in the baseline model to 0.70 in the variable markup model.?

Figure OA2-2 provides a detailed comparison of key moments from the calibrated baseline
model (left panels) and the calibrated variable markup model (right panels). Panels (al)
and (bl) show that the price elasticity to the DC ratio is lower in the variable markup
model as the demand contribution parameter v varies. When all shocks are supply-driven
(v = 0), the price elasticity to DC ratio in the variable markup model is less than half of
that in the baseline model due to endogenous markup adjustments. That is, firms receiving
unfavorable cost shocks and dropping markets also reduce their markups in their continuing
markets, partially offsetting the price increase from rising costs. In contrast, when all shocks
are demand-driven (7 = 1), the price elasticity to the DC ratio is no longer zero and turns
negative. This is because firms that drop markets are likely to receive negative common
demand shocks (at p = 0.26 as shown in Table OA2-1), which lowers their optimal markup
in the continuing markets, thereby leading to price reductions in these markets.

Panels (a2), (b2), (a3), and (b3) show that the two models produce similar patterns for
the two other moments (i.e. the quantity elasticity to the DC ratio and the market-changes-
to-markets MCM ratio), though with slight differences in magnitude. The only notable

difference is that the variable markup model generates a much smaller quantity elasticity to

®With the additional Dyq; shocks in (OA2-3), the calibrated variable markup implies a different shock
magnitude with gVariable Markup ~ () 555 Constant Markup — Nevertheless, as shown in Panels (a)-(d) in Table
OA2-1, the relative magnitude of the shock in each firm or product category remains stable and similar
compared to Table 5 in the paper.
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the DC ratio when the demand contribution is zero (v = 0), as shown by the green lines in
panels (a2) and (b2). This is because endogenous markup adjustments absorb part of the

shocks, dampening the resulting price changes and thereby reducing the quantity responses.

Table OA2-1: Estimated Parameters Based on Kimball Model

o (Shock size) p (Common contrib.) ~ (Demand contrib.)

Full Sample 1.00 0.26 0.70

(a) Rauch classification

Differentiated products 1.00 0.26 0.70
Reference priced 1.00 0.23 0.77
Organized exchange 0.42 0.40 0.98

(b) BEC classification

Capital 1.52 0.21 0.68
Consumption 1.00 0.26 0.70
Intermediate 1.00 0.26 0.70

(c) Company type

State-owned enterprises 2.64 0.15 0.72
Private enterprises 2.62 0.17 0.70
Foreign-invested enterprises 0.43 0.46 0.87

(d) Form of commerce

General trade 1.88 0.19 0.72
Processing trade 0.42 0.48 0.99

Note: Parameters are estimated separately for each subgroup by matching the empirical moments in
Table 3. o for the full sample is normalized to one.
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Figure OA2-2: Comparing Key Moments: Baseline Model vs. Variable Markup Model

Note: This figure replicates the exercise shown in Figure 3 for the calibrated variable markup model (right
panels). It reports the estimated price and quantity elasticities with respect to the drop-to-change (DC)
ratio, as well as the market-changes-to-markets (MCM) measure. The left panels (al), (a2), and (a3) are
included for ease of comparison; they are identical to those in Figure 3.
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OA2.3 Price and Quantity Dynamics within a Market

Figure OA2-3 replicates the empirical specification of Fitzgerald, Haller and Yedid-Levi
(2023) (FHY), using Chinese customs data and simulated data from the calibrated model.
The empirical results show strong support for the findings of FHY. In addition, my calibrated
model is able to match the key quantity dynamics within a market. Under the benchmark
calibration of my model, price is not destination-specific and its variation is fully differenced
out by the firm-time fixed effect, leaving no price dynamics in (b2). It is straightforward to
incorporate a small destination-specific cost component into the model to generate the exact
data pattern observed in (bl).

For the purpose of illustrating the relative importance of firm-level cost and demand
shocks, it is preferable not to include the firm-time fixed effects used in FHY because this
absorbs all of the firm-time variations. Therefore, I have chosen to use the alternative
specification presented in Section 4.2, which emphasizes the price and quantity dynamics as
a firm grows and enters new markets. The empirical specification in Section 4.2 also allows
me to conduct counterfactual exercises to highlight the importance of the common shock

component (i.e., p) in driving a firm’s export growth.
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Figure OA2-3: Quantity and Price Dynamics within a Market

Note: The data estimates are calculated based on firm-product-destination-level data of Chinese exporters
from 2000-2006. Firm-product-time and destination-product-time fixed effects are added to the estimation
equations. The survival years are top-coded at 5.
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OA2.4 Additional Model Simulation Results
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Figure OA2-4: Number of Markets by Firm Size Bin

Note: This figure contrasts the mean number of markets by firm size bins in the data versus in the
calibrated model in Section 4.1. The data statistics are calculated using firm-product-level data of Chinese
exporters (2000-2006).
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Figure OA2-5: Relationship Between Empirical Measures and Model Parameters

Note: This figure plots the counterpart of Figure 3 (b) and (c) by adding the information on how the two
elasticities change with the shock size o (blue line). Each line shows the change in a given parameter, while
keeping the other two parameters unchanged at their initial calibrated values, and the x-axis shows the
value of the parameter being changed.
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OA3 Supplementary Results from the UK Data

Disclaimer: HM Revenue & Customs (HMRC) agrees that the figures and descriptions of
results in the attached document may be published. This does not imply HMRC’s acceptance
of the validity of the methods used to obtain these figures, or of any analysis of the results.
This work contains statistical data from HMRC which is Crown Copyright. The research
datasets used may not exactly reproduce HMRC aggregates. The use of HMRC statistical
data in this work does not imply the endorsement of HMRC in relation to the interpretation

or analysis of the information.

Overview. This section summarizes the main findings from the UK exporters. Two sets
of results are discussed: (a) new stylized facts on within-firm market changes and (b) regres-
sion results to characterize the relationship between market changes and price and quantity
adjustments in the firm’s continuing markets.

HMRC Overseas Trade Statistics (OTS) is the main data source. HMRC provides exports
at the product level for individual firms in two distinct datasets: the OTS EU Dispatches
dataset and the OTS non-EU Exports dataset. The EU dispatches data include monthly
records of export value and quantity at the firm-product-destination-time level for UK firms
whose exports to the EU exceed £250,000 in a given calendar year.® The non-EU exports
dataset includes transaction level records of export value and quantity at the firm-product-
destination-time level for all trade between the UK and non-EU foreign markets. I aggregate
data on firm export dynamics at the product level into calendar year annual observations
(January-December). A summary of aggregate statistics of the datasets including the number
of observations, trade value and number of firms is reported in Table OA3-4.

To account for the possible heterogeneity across groups, statistics are calculated sepa-

rately for the following sub-samples:
e Non-EU exports versus all exports (including both EU and non-EU destinations)

e All firms versus large firms (those with export values at the top 50% percentile at the

firm-product level or firm level)

6These firms account for the majority of value of UK-EU exports. Whilst the legal requirement for the
Intrastat reporting threshold is that 93% of the value of trade must be recorded, comparison with official
statistics indicates that the £250,000 threshold captures 96-98% of the total value of UK exports to the EU.
The Intrastat threshold has changed over time, rising progressively from £135,000 in 1993 when the UK
joined the Single Market to £270,000 in 2009. Since 2009, the nominal value of the threshold for dispatches
has remained fixed at £250,000 and therefore is constant over the time period of the analysis in this paper.
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OA3.1 Key Statistics

Table OA3-2 presents the median of market change measures for UK exporters. Overall,
I find very similar patterns to those documented using the Chinese customs data. At the
firm-product level, 92% of markets have changed between two observed trading years. Large
firms seem to have slightly more stable trade patterns and only 75% of markets have been
changed. Note that large firms tend to trade with more markets and therefore the number

of markets changed is still greater than that of small firms.

Table OA3-2: Statistics on Within-Firm Market Changes

Non-EU Markets All Markets

All Firms Large Firms All Firms Large Firms

(a) Firm-product level

Market Changes/Markets (MCM) 0.92 0.75 0.50 0.50
Drop/Changes (DC) 0.50 0.50 0.50 0.50
Prob. of Churn 0.36 0.50 0.33 0.46
Number of Markets 1.00 2.00 1.00 4.00

(b) Firm-sector level

Markets Changes/Markets (MCM) 0.67 0.50 0.50 0.40
Drop/Changes (DC) 0.50 0.50 0.50 0.50
Prob. of Churn 0.33 0.71 0.33 0.71
Number of Markets 2.00 9.00 2.00 11.00

(c) Firm level

Market Changes/Markets (MCM) 0.69 0.50 0.62 0.38
Drop/Changes (DC) 0.50 0.50 0.50 0.50
Prob. of Churn 0.43 0.71 0.43 0.83
Number of Markets 2.00 10.00 2.00 18.00

Note: This table summarizes key statistics of market changes for UK exporters. The median value of each
measure is presented in the table. The market-changes-to-markets (MCM) ratio is defined as the number
of markets that have changed from one year to the next, divided by the total number of markets in the cur-
rent year. The drop-to-change (DC) ratio is defined as the number of markets that have been dropped, di-
vided by the total number of markets that have changed. More details regarding the distribution of relevant
statistics are discussed in the later sections. Source: Calculations based on HMRC administrative datasets.

The drop-to-change ratio suggests market entries and exits account for roughly equal
shares of market changes. Moreover, these statistics suggest firms simultaneously add and

drop markets at the same time. It is important to note that the behavior of market churning
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is not restricted to small firms. As can be seen in the table, the median drop-to-change ratio
is the same for large and small firms. In fact, the probability of churn is higher for larger
firms due to the fact that these firms sell to a significantly higher number of destination

markets.

OA3.2 Key Elasticities

Table OA3-3: Elasticities of Quantity and Price Changes in Continuing Markets to
Drop-to-Change Ratio

Non-EU Markets All Markets

Quantity  Price  Quantity  Price

Count Measure

Firm-product level -0.35***  0.01**  -0.51*** 0.00
Firm-sector level -0.28**  0.03***  -0.40*** 0.01**
Firm level -0.21%** 0.01 -0.25%** 0.01*

Value Measure

Firm-product level — -0.34*** 0.00 -0.45*  -0.02*
Firm-sector level -0.25"  0.01  -0.34" 0.00
Firm level -0.21 0.01 -0.237 0.01

Note: This table summarizes the key estimates characterizing the relation-
ship between market changes and price and quantity adjustments in the
continuing markets. The top and bottom panels show estimates using count
and value measures of the drop-to-change ratio respectively. The different
rows within each panel indicate the level of disaggregation at which the trade
pattern measures are constructed. FEach cell represents an estimate from a
separate estimation equation. Firm-product (firm-sector) and year fixed ef-
fects are added for firm-product (firm-sector) level specifications. Firm and
year fixed effects are added for firm level specifications. The statistical sig-
nificance is calculated based on robust standard errors with *** ** * rep-
resenting statistical significance at 1%, 5%, 10% respectively. Source: Cal-
culations based on HMRC administrative datasets, 2010-2016.

Table OA3-3 reports estimates regressing the quantity and price changes in a firm’s
continuing markets on its drop-to-change ratio, capturing the proportion of markets being
dropped among all changed markets. Consistent with the patterns documented using Chinese
customs data, I find that firms that drop more markets sell significantly less quantity in their

continuing markets, but there is little change in price in these markets.
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Table OA3-4: Aggregate Statistics of Estimation Samples

Sample Observations  Value (million £) Firms Products Firm-product pairs
(a) Firm-product Level Trade Pattern

All Countries 3,901,312 1,876,415 92,123 9,076 1,133,615
All Countries - Large Firms 911,433 1,699,776 36,248 8,418 178,387
Non-EU Countries 2,191,645 930,073 84,518 8,446 705,417
Non-EU Countries - Large Firms 515,137 825,783 27,131 7,277 106,369
(b) Firm-sector Level Trade Pattern

All Countries 1,170,211 1,876,415 92,123 8,684 562,222
All Countries - Large Firms 143,703 1,761,017 15,011 6,961 70,640
Non-EU Countries 817,697 930,073 84,518 7,982 402,884
Non-EU Countries - Large Firms 84,657 870,808 9,529 5,629 43,516
(c) Firm Level Trade Pattern

All Countries 524,105 1,983,699 137,670 - -
Non-EU countries 491,313 987,495 131,965 - -

Source: Calculations based on HMRC administrative datasets, 2010-2016.
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