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Abstract

This article studies how real exchange rate movements affect firm export behavior, using
monthly data that cover the universe of Chinese export transactions over the period of
2000-2006. Specifically, we examine exchange rate effects on an exporter's extensive
(entry, exit, and product churning) and intensive margins of exports. We find significant
effects on the extensive margin. A 10% real appreciation of the renminbi is associated with
a 1 percentage point decline in the probability of entry, and a 0.2 percentage point increase
in the probability of exit. The effects among foreign-invested enterprises almost double for
both entry and exit. Despite the seemingly large effect on the extensive margins, exchange
rates alone can only explain about 4% of entries and about 1.6% of exits during the sample
period. The exchange-rate elasticity of exports is estimated to be around 0.4 in the first
year after the shock, with most of the adjustment taking place in the first six months.
This finding of a relatively fast response to exchange rate shocks is consistent with anec-
dotal evidence about intense competition in the Chinese export sectors. (JEL codes: F14,
F31, F32)

Keywords: exchange rates, pass-through, margins of trade, export participation, product
churning

1 Introduction

Many regard China’s currency policy as a main driver of the looming
global imbalance. Despite the heated discussions in the media and
among policymakers, there is little evidence or consensus on the relation
between bilateral real exchange rates and countries’ trade balances with
China.' The large literature that focuses on developed countries finds a
small exchange rate elasticity of net exports, adding another example to
the ‘Exchange Rate Disconnect’ puzzle (Obstfeld and Rogoff 2000).

Among the small literature on this issue, Marquez and Schindler (2007) find a low
exchange rate elasticity of exports, while Cheung et al. (2009) find estimates of
US—China’s exchange rate elasticities of imports that contrast the standard model pre-
dictions. On the other hand, using data on Chinese exports to 33 destination countries,
Thorbecke and Smith (2010) find an exchange rate elasticity of exports of 0.4 for pro-
cessing exports, and a unit elasticity for ordinary exports. Other work such as Cerra and
Saxena (2003) and Eckaus (2004) do not find stable and consistent results.

For developed countries, among others, Hopper et al. (2000) find a exchange rate elas-
ticity of trade below unity for OECD countries. Most other work find an elasticity less
than 2.
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However, recent studies cast doubt about the evidence of a low exchange
rate elasticity. It is claimed that the estimates based on aggregate data can
be biased if firm heterogeneous responses to exchange rate shocks are not
properly controlled for in the estimation.®> With existing evidence in hand,
how much can we say about the impact of a revaluation of China’s
currency, the RMB, on global trade balances?

In this article, we examine the underlying mechanisms behind the poten-
tial lack of correlation between exchange rate changes and aggregate trade
balance. To this end, we use a data set that covers the universe of China’s
trade transactions at monthly frequency between 2000 and 2006. We ana-
lyze the relations between exchange rate changes and export responses on
the intensive and extensive margins. On the intensive margin, we estimate
firms’ exchange rate elasticity of export supply. On the extensive margin,
we study how exchange rate shocks affect exporters’ export participation,
exit from export markets, as well as product adding and dropping. Our
data cover the universe of export transactions in China, circumventing the
usual sample selection biases in estimating the exchange-rate elasticity
equation. See Figure 1 for the outline of the paper.

Our sample period covers 2000-2006, when the RMB was pegged with
the US dollar most of the time, but exhibited significant fluctuations in
real terms.* Of note, the real effective exchange rate of the RMB appre-
ciated by 9% between 2000 and the end of 2001, before depreciating by
17% by early 2005. Between July 2005 and the end of 2006, when the
RMB was temporarily unpegged from the dollar, it appreciated again by
about 4% (Figure 2). In addition to the time-series variation, which may
appear to be small at first sight, our identification of the exchange rate
effects relies on the much more significant changes in the bilateral real
exchange rates across destination countries of an exporting firm.

By using firm-level data, our article has several strengths compared to
most existing studies. First, data available at the firm—product—country
level permit an identification of the exchange rate effects across markets
within a firm-year. This research approach allows us to control for firm
fixed effects to isolate any firm-specific unobservable determinants of

See Dekle et al. (2009) for a theoretical derivation of both types of biases in aggregate
trade flow estimation. In particular, they find a significant difference between firm-level
and macro estimates of exchange rate elasticity, of which 15% of it can be attributed to
firm heterogeneity not controlled for in aggregate estimation. For the USA, where aggre-
gate export elasticity has traditionally been found to be insignificant, firm-level evidence
shows a significant relationship between currency depreciation and exports (Bernard and
Jensen 2004).

4 From 1994 to July 2005, the Chinese government fixed the RMB at 8.28 RMB per US
dollar. The RMB was repegged with the dollar at the onset of the financial crisis in
September 2008.
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Figure 1. Structure of the article.

trade flows. Second, we can exploit various dimensions of our data set to
gain an understanding towards the channels through which an exporter
responds to exchange rate shocks. In particular, in addition to export
supply, we provide evidence on firms’ entry and exit, as well as their
product adding and dropping. Finally, a growing literature emphasizes
firm heterogeneity in response to exchange rate shocks (Berman et al.
2012). Using transaction-level data, we can examine the existence and
relevance of such heterogeneity. Consequently, our results are immune
from aggregation biases, and can potentially shed light on the degree of
the biases.

Besides quantifying the contribution of different margins to aggregate
trade responses to exchange rate shocks, our article adds to the existing
literature by highlighting the role of the extensive margin in shaping trade
patterns (e.g. Chaney 2008; Arkolakis 2010; Eaton et al. 2011). Although
previous numerical exercises have found limited effects of entry and exit
on aggregate outcomes (Alessandria and Choi 2007; Atkeson and
Burnstein 2008), there are reasons to revisit the evidence for China.
First, the Chinese economy features frequent entries, exits, and product
churning. As is shown in Figure 3, firms’ net entry accounts for 28% of
export growth between 2001 and 2006 on average, while net product add-
ition contributes another 25%. These findings contrast sharply with
Bernard et al. (2009), who find for the USA that the intensive margin
drives most of the year-to-year export growth. Second, the extensive
margin, especially the product-churning margin, has been under-studied
in the literature on exchange rate effects on export behavior.’

Bernard and Jensen (2004) and Beggs et al. (2009) study the impact of exchange rates on
export participation, using US and Canadian firm-level data, respectively. To our under-
standing, we are the first one who uses a developing country’s micro-level data to study
the exchange rate elasticity of product-churning.
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Figure 2. Monthly RMB exchange rate index (2000-2006). Note: Real effective
exchange rates (CPI-deflated) and nominal exchange rates are from International
Financial Statistics of International Monetary Funds. Trade weighted are calcu-
lated by authors using China transactions data. Numbers are normalized to 100
for January 2000.

To examine the exchange-rate effects on the two extensive margins of
trade, we estimate a probit model to study the relations between real
exchange rate appreciation, firms’ export participation, and within-firm
product churning. Controlling for destination countries’ import demand
and a host of firm-level characteristics, we find that a 10% real depreci-
ation of the RMB in a year is associated with about 1 percentage point
increase (0.2 percentage point decrease) in the probability of entering a
market (exiting a market) within a sector-year. These relations are more
statistically and economically significant among foreign-invested enter-
prises, lending support to the studies that find higher volatility of offshor-
ing industries compared to the corresponding ones in the source countries
(Bergin et al. 2009, 2011). Despite the seemingly large effect on the exten-
sive margins, exchange rates alone can only explain about 4% of entries
and about 1.6% of exits during this sample period over which China went
through active creative destruction (Brandt et al. 2012).

In terms of entering a product—country market, a 10% real depreciation
of the RMB is associated with about 2 percentage point increase

Recently, Bernard et al. (2010, 2011) examine the impact of trade liberalization on
within-firm allocation of resources across products, in the presence of fixed cost of prod-
uct addition.
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Figure 3. Contributions of different margins to China’s aggregate export growth
(2000-2006). Source: China’s transaction-level trade data set. Note: See equation
(1) in the main text for calculation of each margin.

(2 percentage point decrease) in the probability of adding a new product to
a market (dropping an existing product). There is no systematic difference
in the pattern of product churning between domestic and foreign firms.
These product—country add-drop results remain quantitatively robust to
controlling for firm fixed effects, which capture all firm-specific time-
invariant capability of production and innovation.

In addition to the extensive margin, we investigate how exchange rate
fluctuations affect the intensive margins of trade, that is, the elasticity of
export supply to exchange rate changes. The conventional view is that
when the exporter’s currency appreciates, expenditure switching in the
importing countries would result in an improvement in the trade balance.
However, if the Chinese exporters react to a RMB appreciation by cutting
prices substantially, keeping the foreign-currency price relatively stable,
the net effect of exchange rates on China’s trade balance is ambiguous.

To this end, we correlate the first-difference of the firm’s (log) export
value to a product—country market with the rate of bilateral RMB appre-
ciation. To take into account the potential sluggish responses in export
supply, we exploit the high-frequency nature of our data to include a
number of lagged exchange rate appreciation terms to estimate both
short-run and long-run exchange rate elasticities of exports. We find
that a 10% real appreciation of the RMB is associated with 3.1% increase
in a firm’s export sales in 3 months, and only 4.4% in a year. These results
suggest that the export sector is competitive, with exporters adjusting
export supply rather quickly in response to exchange rate shocks.
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Related literature: our article relates to several strands of literature.
First, it relates to the extensive empirical studies on the exchange rate
elasticity of trade. The standard argument is that trade balance would
improve as a result of real exchange rate depreciation, as it increases the
competitiveness of the domestic producers (Marshall 1923; Lerner 1944).
Despite the sound argument, existing evidence shows a rather low
exchange rate elasticity of aggregate exports or trade balance, for both
developed and developing countries. For example, Campa (2004) finds an
aggregate exchange rate elasticity of exports equal to 0.14 for Spain.
Regarding China’s trade balance and its currency, Marquez and
Schindler (2007) and Thorbecke and Smith (2010) find a low exchange
rate elasticity of exports, while Cheung et al. (2009) find estimates of US—
China’s exchange rate elasticities of imports that are inconsistent with the
standard model predictions.

Our article also relates to the literature that highlights the importance of
the extensive margin in international trade (Hummels and Klenow 2005;
Chaney 2008; Helpman et al. 2008; Arkolakis and Muendler 2010; Eaton
et al. 2011, among others). Based on a multi-product model extension of
Melitz (2003), Bernard et al. (2009) find that in the short run, the intensive
margin is the dominant driving force of export growth, while the extensive
margin, which consists of both net firm entry and net product addition,
plays a more significant role in the long run. Related to the exchange rate
effects on the extensive margin of exports, Baldwin and Krugman (1989)
and Dixit (1989) show theoretically how the existence of sunk entry costs
can generate hysteresis in entry, exit, and thus export responses to
exchange rate shocks. Based on this ‘sunk cost’ argument, Das et al.
(2007) build a dynamic general-equilibrium model to structurally estimate
the fixed export cost. They find that Colombian exporters pay on average
400 000 US dollars (up to 40% of annual sales) to start exporting. Despite
the large magnitude, simulation results in Alessandria and Choi (2007)
show little effect of the extensive margin on aggregate trade dynamics,
due to the small size of both the entrants and the exiters.

Our article adds to the new literature that uses firm-level trade data to
study the exchange rate effects on trade dynamics. In this literature, Beggs
et al. (2009) show that the impact of real exchange rate changes on firm
survival is far larger than the effect of CUSTA tariff reduction. On the
other hand, Gopinath and Neiman (2010) find that the entry—exit margin
plays a small role in explaining import adjustments of Argentine firms
during the 2001 currency crisis, while product churning (the sub-firm
extensive margin) is significantly more important. A recent study by
Berman et al. (2012) examines firms’ adjustments in prices and export
volume in response to exchange rate movements. They show theoretically
that in the presence of distribution costs denominated in destination
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currencies, firms’ pricing behavior depends on firm productivity. In their
model, high-productivity firms tend to raise mark-ups rather than quan-
tities when the producers’ currency depreciates; low-productivity firms
adopt the opposite strategy. They find supporting evidence using French
firm-level export data.

Finally, our work sheds light on the discussion of China’s exchange rate
policy. In this literature, Goldstein and Lardy (2009) analyze the implica-
tions of China’s exchange-rate policy for many aspects of the Chinese
economy, including the effectiveness of monetary policy, the banking
system, the structure of output and demand, and the risk of protectionism
abroad. Other studies have focused on estimating the equilibrium
exchange rate of the RMB and the magnitude of its undervaluation (i.e.,
Cline and Williamson 2008; Cheung et al. 2009).

The article is organized as follows. The next section discusses the data
for our analysis, the recent trend and the pattern of China’s trade. Section
3 introduces our regression specifications and discusses the empirical
results. The last section concludes.

2 Data and China’s export dynamics
2.1 Transaction-level trade data

Our analysis uses data that cover the universe of all Chinese import and
export transactions in each month between 2000 and 2006.° It contains
values (in US dollars) of imports and exports at the HS 8-digit classifica-
tion (with 7000 product categories) from a firm to each country, allowing
us to have the finest unit of observation available for empirical research in
international trade — i.e. at the firm—product—country-month level. The
top export destinations of China are listed in Table Al in the Appendix.

For each transaction reported by an exporting firm, the data set con-
tains information on quantities, country of destination, ownership type of
the firm (e.g. foreign, private, state, collectively owned), customs regime
(e.g. export processing versus ordinary trade), and region or city in China
from where the product was exported. In our analysis, prices are calcu-
lated as unit values. Table 1 provides key statistics of the data.

In a short time span of about three decades, China has transformed
itself from a largely isolated economy to the world’s largest exporter.
Export growth has continued to be a major engine supporting China’s
drastic economic growth. Stimulated by China’s entry into WTO in late
2001, the first decade of 21st century saw most remarkable export growth
for China. As Table 1 shows, China’s exports exhibited an average annual

®  The same data set has been used by Manova and Zhang (2010) and Ahn et al. (2011).
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growth rate of 26% between 2000 and 2006 (our sample period), with 2001
being an outlier having only about 7% growth rate. Over the same period,
China’s trade surplus jumped from 24 billion to 177 billion dollars.

Table 1 also shows that the total number of exporting firms increased
from less than 63 000 to over 170 000 in 2006; while the average size of an
exporter grew by 42%. As is now well-known in the trade literature
(e.g. Eaton et al. 2011), these average numbers mask important firm het-
erogeneity in export sales and evolution. Notice that the number of firms
grows much faster than that of the average export sales, suggesting an
active extensive margin. The next section will have a more formal analysis
on this.

Another extensive margin to examine is about the number of products
(HS 8-digit) exported and the number of countries served. The average
number of products exported by an exporter increased from 14 to 17 over
2000-2006, with the average number of countries served fluctuated
between 7 and 8. The corresponding numbers for the median firm are
substantially smaller. The median firm produced 3 to 4 products in a
year and served only 2 to 3 markets. This drastic difference between the
averages and the medians suggest a flat right tail in the exporters’ size
distribution, a well-known feature that is also observed in other countries
(e.g. Eaton et al. 2008 for Colombia; Eaton et al. 2011 for France).

The most impressive export performance in China came from
foreign-invested firms and domestic private firms that engage in export
processing for foreign buyers. Table 2 shows the evolution of the owner-
ship structure of Chinese exporters between 2000 and 2006. Continuous
privatization of state-owned enterprises (SOEs) results in a diminishing
prominence of SOEs in all sectors in China’s economy, with the export
market shares being taken up by both private and foreign firms over time.
As of 2006, almost 60% of Chinese exports were accounted for by foreign
firms (both joint ventures and wholly owned foreign enterprises). Another
feature of China’s exports that is worth examining is the prevalence of
export processing, which involves foreign parts and components being
imported, then assembled into final products using low-cost Chinese
labor for exports. Compared with ordinary trade, market shares of
export processing have been increasing over time in recent years. In add-
ition, the share of foreign ownership (including investors from Hong
Kong, Macau, and Taiwan) in export-processing exports has increased
over time. As of 2006, 85% of processing exports came from foreign
firms. These patterns suggest a complementary relationship between
exports and foreign direct investments.

Another aspect of China’s export market that was understudied previ-
ously due to data limitation is the active firms’ entry and exit from export
participation. Table 3 decomposes the number of exporters into entrants,
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Table 2 Ownership and trade type of Chinese exporters (percentage of export
value)

2000 2001 2002 2003 2004 2005 2006

All trade
State 47.5 42.9 37.8 31.5 259 22.1 20.5
Collective 3.9 5.3 5.8 5.7 5.4 4.8 4.7
Private 0.9 2.0 4.3 7.9 11.7 14.7 153
Foreign 47.7 50.0 52.2 54.9 57.0 58.3 59.5
Ordinary trade
State 72.4 65.8 57.7 50.2 41.3 35.3 30.0
Collective 5.9 8.2 9.3 9.4 9 7.8 7.6
Private 1.8 3.9 8.7 14.9 22.5 28.6 334
Foreign 19.9 22.2 24.3 25.5 27.2 28.3 29.1
Processing trade
State 27.4 24.4 21.6 16.3 134 11.2 8.8
Collective 2.3 3.0 2.9 2.7 2.4 2.3 2.6
Private 0.1 0.4 0.7 2.3 2.9 3.2 3.5
Foreign 70.2 72.3 74.8 78.7 81.2 83.2 85.1

Source: Authors’ calculation from China transactions data.

continuing firms and exiters, as well as their corresponding rates of entry
and exit. As is discussed in Table 1, the number of exporters has increased
two-fold in 6 years. Behind this net increase, there were significant gross
exits. Here, we define entrants as any exporters that did not export in the
previous year, but started exporting in the current year. Thus, we do not
have entry defined for 2000, the first year in our sample. Exits are
defined as those that export in the current year, but not the following
year. Thus, we do not have exits defined for 2006, the last year in our
sample. For instance, in 2005, about 40 000 firms entered into exporting,
while close to 19 000 exits from the export market. The average entry
rate (the ratio of new exporters to total exporters) is 28% over the
sample period, while the average exit rate (the ratio of exiters to total
exporters) is 14%. The findings of such large entry and exit rates motiv-
ate us to study the impact of exchange rate shocks on the extensive
margins of trade.

Notice that the average export sales of the entrants and the exiters are
significantly smaller than those of the continuing exporters. For 2005, the
average export sales of entrants is about 17% of the average export sales
of continuing exporters, while the corresponding fraction is 14% for
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exiters. These numbers are significantly larger than the numbers docu-
mented by Eaton et al. (2008) for Colombian exporters.’

2.2 Construction of the real exchange rate

Our main regressor of interest is the bilateral real exchange rate of the
Chinese currency, the RMB, relative to each country’s currency at
monthly frequency. Data on bilateral nominal exchange rate (E) , defined
as the foreign currency value of a RMB, are obtained from the
International Financial Statistics (IFS) of the International Monetary
Fund. To compute real exchange rate changes, we use consumer price
index (CPI) as deflators.® Data on CPI and GDP of both China and
destination countries are also obtained from the IFS data set.’
We define the real exchange rate in a standard way as follows:

E.P,
TP
where E, is country ¢’s currency price of a RMB, P, is the CPI of country
¢, and P is the CPI of China. A increase in ¢. implies a real depreciation of
the RMB.

Since the CPI is an index number with its value set to 1 in an arbitrary
base year, the index is not comparable across countries in a given year, and
thus the level of the real exchange rate cannot be computed. However, the
change in the real exchange rate can be constructed using index numbers.
In our regression analysis, we use the log difference in the real exchange
rate between period 7 — 1 and ¢ (where 7 can represent months or years) as

follows:
E, P. P,
ch,zln< ! )—Hn( d )—1n< d )
Ec-1) Py Py

q.. > 0 implies a real depreciation.

qe

3 Results

Before discussing the main findings of the article, we present evidence on
the contribution of different margins of trade to China’s aggregate export
growth. The goal is to highlight the relative importance of the two

This small size is captured by the simulation exercise in Alessandria and Choi (2007).
Alternative price indices, such as producer price index and unit labor costs are not avail-
able for a large sample of countries at the month frequency.

The IMF IFS data have no information of CPI for Taiwan. CPI indices for Taiwan are
obtained from National Statistics of Republic of China (http://eng.stat.gov.tw/).
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extensive margins (net entry and net product addition) in China’s export
growth.

3.1 Time-series variation in China’s export growth

Following Bernard et al. (2009), we decompose the first difference in
exports (in billion US dollars) between ¢ and #— 1 into changes due to
new firms (N), exiting firms (£), and continuing firms (C), according to the

following identity:
Axe=) X = xpmi+ ) A,
feN feE feC

where f indexes firm.

For continuing firms (f€ C), we can further decompose their export
growth into that due to adding or dropping country—products (the exten-
sive margin), and that due to expansion and contraction of continuing
country—products (the intensive margin):

DoAxa =) = ) Xt + ) A+ Y Axys (M

fec JeAs JjeDy JjeGy JjesSy

where j indexes the category a transaction belongs to, which includes a
set of new country—product trade relationships (4,); a set of dropped
country—product relationships (Dy); a set of existing country—product rela-
tionships that expand (Gy); and a set of country—product relationships that
shrink (S)).

Table 4 shows the decompositions of annual export growth between
2000 and 2006 in three categories: export growth from (i) net entry of
exporters; (ii) net addition of products or countries by continuing expor-
ters; (iii) growth from continuing firm-product-country.'® Our results con-
trast sharply with the findings for the USA. According to Bernard et al.
(2009), short-run (annual) changes in US exports are almost exclusively
driven by changes in the intensive margin. For China, the intensive margin
accounts for about only half of total export growth between 2000 and
2006 (Table 4), while firm net entry and product—country net addition
each contributes about 25%. The decomposition of 2000-2001 growth
looks different from other years. One explanation is that Chinese govern-
ment liberalizes trading rights before WTO entry, resulting in a significant
net entry of exporters.

19 A product is defined as a HS 8-digit category here.
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3.2 Regression results

With the findings that the extensive margin plays an important role in
driving Chinese exports, we proceed to estimate the effects of exchange
rate movements on different margins of exports. Following Bernard et al.
(2009), we decompose the aggregate volume of exports to country ¢ in a
year (year subscript is suppressed here for simplicity) into different mar-
gins, which include the number of unique exporters to country ¢ (F. ); the
number of unique HS6 products exported, (N,); the density of exports
defined as the fraction of firm—product combinations with positive exports
(D.); and the average value of exports per firm—product exported to c,
conditional on exporting (X.)."! Formally, the value of exports to country
¢ equals exactly the multiplication of the four terms, and is expressed as
follows:

X = FL'N(:DC)_(C»

Opfe 5 _ 1 2
here D, = —2° and X, = Xeot,
where Do = 0 and . Opﬁ;; of

and o, is the number of positive firm—product transactions in country c.

We now regress each component in equation (2) to provide aggregate-
level evidence on how exchange rate changes affect each margin of
exports. The results are reported in Table 5. Using a country-level panel
over 2000-2006 and controlling for the size of the market, as well as
country and year fixed effects, we find no evidence that a RMB depreci-
ation is associated with an increase in aggregate bilateral exports (Column
(1)). The coefficient on the first difference of In(RER) is positive but not
statistically significant. However, in Column (2), we find that a RMB
depreciation is associated with export growth on the extensive margin.
Specifically, a 10% RMB depreciation is associated with a 1.7% increase
in the number of entries selling to the destination country. We also find a
fairly significant (at the 10% significance level) and positive correlation
between a RMB depreciation with respect to a country and the number of
new products sold to the country (the elasticity is about 0.15). There is
little evidence that the average export value (per firm—product) increases
as a result of currency depreciation. The density of exports also does not
appear to be affected.

Notice that the density measure, D,, ranges between min {1/F,, 1/N,.} and unity. As the
number of exporters or the number of products exported increase, the number of
firm—product combinations expand multiplicatively. If the average number of products
an exporter exports remains relatively stable, the density of exports is likely to decline
when an exchange shock results in an increase in the number of products or exporters.
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Table 5 Exchange rate movements and aggregate export growth (2000-2006)

First differences

Dependent var: In(total) In(# In(# In(density) In(avg
exporters) products) exports)
In(RER) 0.207 0.170%* 0.151%* —0.063 —0.0413
(increase = depreciation) (1.31) (2.14) (1.81) (—0.92) (—0.28)
In(Real GDP) 0.279 0.328 0.199 —0.0904  —0.0675
(0.40) (1.31) (0.52) (—0.46) (=0.13)
N 633 633 633 633 633
R-sq 0.193 0.509 0.369 0.503 0.146

Notes: The dependent and all independent variables are first-differenced (from year r—1
to 7). t stats, based on standard errors clustered at the country level, are reported in
parentheses. A product is defined as a HS 6-digit category. * and ** indicate significance
at the 10 and 5% levels, respectively.

The results based on aggregate data are suggestive of an active extensive
margin of exports in China. Next, we use micro-level data to examine the
impact of exchange rate shocks on different margins of exports. First, we
focus on the effect on the two extensive margins of trade—the firm’s
entry-and-exit margin and the product-churning margin. There are several
advantages of using firm-level data to study the relationship between
exchange rates and trade dynamics. First, a growing literature emphasizes
firm heterogeneity in responses to shocks (Berman et al. 2012). Using
transaction-level data, we can examine the existence and relevance of
such heterogeneity. Second, information available at firm—product—coun-
try level in our data set permits an identification of the effects of exchange
rate shocks across markets within a firm-year cell, which can hardly be
done in previous studies due to data limitation. Relying on within-firm
variation for identification isolates the effects of unobserved firm-specific
determinants of trade flows, allowing export behavior to vary across mar-
kets served by the same firm.

3.2.1 Entry and exit

To formally examine the response on the entry—exit margin, we estimate
the following probit model:

Pr(Exity = 1) = ®(BA qi + Zi—1y + [Fi + F)), (3)

where i, s and ¢ stand for firm, sector and year, respectively. To avoid the
problem due to firms’ infrequent exports, especially for durable products,
we use annual data to define exit even though we have access to data at
higher frequency. Specifically, Exit is set to 1 if firm i exports in year ¢ — 1
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but not in year 7. The firm-specific real exchange rate, ¢;;, is defined as the
weighted average of (log) real exchange rates, with weights equal to the
share of exports to different countries in total firm exports in year t — 1. ¢,
is the first difference in ¢; from r—1 to t. Z,_; includes the export-
weighted average of the destination countries’ aggregate imports. Also
included as controls are an indicator for whether the firm also imports,
and a dummy indicating whether the firm is a trading company (inter-
mediary). All firm-level variables are constructed using information in
year ¢t — 1. F, is the year fixed effect, controlling for any global business-
cycle effects. Fy is the sector fixed effect, capturing the trend that are
specific to the firm’s main sector. To check robustness, we also estimate
the above specification using a linear probability model. To take into
account within-sector and within-year correlation of residuals, we cluster
standard errors at the sector-year level.'?

Standard theory predicts that a real depreciation of the RMB (¢;, > 0)
increases firm 7i’s competitiveness, decreasing the likelihood of its exit.
Thus, it is expected that g < 0.

Table 6 reports the estimates of equation (3). Columns (1)—(3) report
probit estimates whereas Columns (4)—(6) report linear probability model
estimates. We find that an increase in the real exchange rate (depreciation
of the RMB) reduces an exporter’s probability of exit (or increases its odd
of survival). Our estimates of the marginal effect at the mean shows that a
10% real depreciation decreases the probability of exit by 0.23 percentage
points, as is shown in Column (1). This reduction in the exit rate accounts
for about 1.6% of the average exit rate, as reported in Table 3 and
Figure 4. Exporters with larger sales in the previous year, a proxy for
capability, are found to be less likely to exit. Compared with direct expor-
ters, trading companies are less affected by exchange rate shocks and is
less likely to be forced exit. An explanation is that trading companies do
not own capital that are specific to production and are more flexible to
switch products and countries in response to changing business environ-
ments. We will confirm this conjecture with our product-dropping analysis
below. The probability of exit is significantly lower for exporters selling to
larger markets. Exporters that are also importers appear to have higher
probability to stay in an export market. A reason is that a stronger domes-
tic currency implies a decline in competitiveness, but also an increase in
purchasing power over imported inputs. Compared with exporters that
purchase only domestic inputs, importer—exporter have a relatively
lower production cost when the domestic currency strengthens.

12" Notice that the country level is collapsed as we define export participation as starting to

export to any countries.
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Columns (2)—(3) provide probit estimates for foreign-invested (FIEs)
and domestic firms, respectively. We find that the exchange rate move-
ments have a larger impact on FIEs than domestic firms (both private and
state-owned enterprises). In particular, the impact of a RMB depreciation
decreases foreign exporters’ probability of exiting a market by 3.6 percent-
age points, compared with 2.3 when the whole sample is used. For domes-
tic firms, we do not find a significant relation between currency
depreciation and the likelihood of exit.

In the last three columns, we report the estimation results based on a
linear probability model. The estimates on the marginal effect of exchange
rate shocks on exits are of the similar order of magnitude of the corres-
ponding probit estimates. Column (5) indicates that a 10% real depreci-
ation is associated with a 1.3 percentage point reduction in the probability
of exit. The estimates for different ownership categories exhibit the same
pattern we find based on the probit estimates.

The natural next step is to examine the symmetric responses to exchange
rate shocks, that is, whether exchange rate changes affect the entry of new
exporters. The regression specification for export participation is almost
identical to the one for exits:

Pr(Entry, =1) = CD(ﬂ' A g+ ZitV, +[F, + F), “4)

Entry;,,=1 if firm i does not export in year ¢ — 1, but starts exporting in
year t; Entry;; =0 if firm i exports in both year r and ¢ — 1. Since we do not
have information of non-exporters (i.e. the counterfactual state), the
probit estimates are interpreted as the probability of observing a new
exporter serving a market."* In other words, the estimates should not be
interpreted as entering a market versus staying put. The regressors are the
same as those defined for equation (3). The only difference is that Z;, are
constructed based on information in the year of entry, instead of infor-
mation from the previous year, which are not observable. Traditional
theory predicts that g > 0, since a real currency depreciation (g;, > 0)
increases competitiveness of a potential exporter relative to foreign pro-
ducers, and thus induces entry.

The estimates of equation (4) are shown in Table 7. Standard errors are
once again clustered at the sector-year level. In Column (1), there is a
statistically significant and positive relation between a RMB depreciation
and the probability of entry. The marginal effect implies that a 10% RMB
depreciation increases the probability of observing a new exporter selling
to the market by 1 percentage point. This marginal effect accounts for

13 We are in the process of merging the Customs data with a annual comprehensive man-

ufacturing firm survey data from China that would allow us to compare entrants with
non-exporters.
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Figure 4. Trade-weighted real exchange rates and average entry and exit rates
(2000-2006) Note: Real effective exchange rates (CPl-deflated) are from
International Financial Statistics of International Monetary Funds. Annual aver-
age entry rates are calculated as the ratio of new exporters to all exporters in a
year, using China’s transaction-level trade data. Annual average exit rates are
calculated as the ratio of firms that exported in the previous year but stop
exporting in the current year to all exporters in a year, using the same data set.

about 4% of the average entry rate during the sample period (Table 3 and
and Figure 4). This effect rises to 1.8 percentage points for FIEs, and is
insignificant for domestic firms. The estimates based on the linear prob-
ability model are similar in magnitude to the probit estimates.

3.2.2 Product churning

In addition to the entry/exit decision, we exploit the rich data structure
to examine the effects on another extensive margin — the decision to
add or drop a product—country market. To this end, we estimate the
following probit models for adding and dropping a product—country,
respectively:

Pr(Addijct - 1) - q)(:Ba A ijet + Zitya + [Ft + F/ + Fc]); (5)

Pr(Drop,-jC, = 1) = <1>(,3d A Gjjer + ZisYa + [F, +F+ F(f])’ (©6)

where 7, j, ¢ and ¢ stand for firm, product, country and year, respectively.
The control variables are the same as those in the entry/exit regressions,
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besides that we always use contemporaneous firm-level controls, instead of
those with a lag. We now have enough degree of freedom to include coun-
try fixed effects (F,) in both specifications. The hypothesis is that similar to
entry, firms may need to incur fixed costs to introduce a new product to a
market. A weaker RMB implies higher profits of selling a new product
abroad. When the expected profits exceed the fixed cost of adding the
product, the exporter would add the product. This rationale implies
that B, > 0 (and B; < 0), that is, a real depreciation of the domestic
currency induces product adding (and reduce product dropping) to that
country. We also estimate the above specifications using a linear probabil-
ity model, controlling for firm fixed effects. In other words, the
fixed-effects estimates permit us to examine whether an exporter adjusts
product scope in response to an exchange rate change relative to the des-
tination country, controlling for time-invariant production capability of
production, innovation, and other unobserved firm determinants of prod-
uct churning.

Table 8 shows the estimates of specification (5). We find that a real
RMB depreciation reduces the probability of dropping an existing prod-
uct/country. Specifically, a 10% real depreciation of the RMB (with
respect to a destination market) is associated with a 2.3 percentage
point decline in the probability of dropping an existing product sold to
that country (Column (1)). Interestingly, a larger increase in the foreign
markets’ imports is associated with a higher probability of dropping a
product. This appears to be counterintuitive at first sight, but is in fact
consistent with the argument that exporters exploit opportunities to spe-
cialize in their core competence (Bernard et al., 2010b). Supporting our
earlier conjecture that trading companies have more flexibility to switch
products and thus avoid exit, we find that trading companies are more
likely to drop products on average. The exchange-rate effects are observed
and are of similar magnitude for both domestic and foreign firms (col-
umns (2) and (3)). Using a linear probability model controlling for firm
fixed effects reveals a slightly weaker exchange rate effect, but the impact
remains statistically significant.

In Table 9, we repeat the same analysis by replacing the dependent
variable by an indicator of adding new product. We find results consistent
with the product-dropping findings. A 10% real depreciation of the RMB
relative to a destination country increases the probability of adding a new
product to that country by 2.4 percent. The magnitude is slightly higher
for FIEs. In the linear probability model estimation, we always control for
firm fixed effects. The exchange rate effects on product adding remains
quantitatively similar. These results imply that conditional on the same
production technology, exporters are more likely to expand to a market
that is associated with a stronger currency.
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3.2.3 Intensive margin

We now examine the effects of exchange rate movements on export
supply at the transaction-level, which has been the focus of the existing
studies that use aggregate data. We estimate the following regression spe-
cification:

3
An(xjer) = D8k A Giet—ki—k-3) + Zeh + [Fi + Fy+ Fe + F] + 4er, (7)
k=0

where i, p, ¢, t represent firm, product, country and month , respectively.
Fs stand for fixed effects and &, is the residual. In addition to country
and product fixed effects, we include both month and firm fixed effects to
isolate any unobserved time-specific and firm-specific characteristics that
affect export growth. To take into account the potentially sluggish export
responses to exchange rate shocks, as postulated by the standard
arguments for the J-curve, we exploit the high frequency nature of the
data and include a number of lagged exchange rate depreciation terms
(Gic(r—k.1—k—3)- It is worth noting that we use the exchange rate change
calculated over a 3-month period, instead of a horizon that moves along
with the length of the lag, which can be 3, 6 or 9 months. Our main interest
is the sum of the elasticity coefficients over 1-year period (or 4 quarters),
ie. Zizo 8. In unreported results, we also include lagged exchange rate
changes beyond a year horizon in the regression. The main results remain
quantitatively similar.

Table 10 reports the results of estimating equation (7). According to our
baseline estimates over all exporters (Column (1)), the short-run (one
quarter) elasticity of export value is 0.31, which means that a 10% depre-
ciation would increase a firm’s export value by 3.1% in the first 3 months.
For such short period of time, this number seems large. However, we find
that most of the responses take place within the first 6 months after the
shock, with the effects of the shocks vanishing within a year. The exchange
rate elasticity of exports over a year is 0.44, only slightly higher than the
3-month elasticity and is within the range of exchange rate elasticity esti-
mated using French firm-level data by Berman et al. (2012).'"* Our
firm-level estimates of the exchange rate elasticity trade are generally
lower than those in existing studies using aggregate trade data from
China. To our understanding, only Thorbecke and Smith (2010) find an
exchange rate elasticity of export lower than 1, but for export processing
trade only.

" As a comparison, the recent study by Berman et al. (2012) found an exchange rate

elasticity of exports ranging between 0.36 and 0.69 over a year for French exporters.
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We exploit the complexity of our data to examine the export supply
elasticity to exchange rate shocks using different subsamples. In recent
studies by Ahn et al. (2011) and Tang and Zhang (2011), the export behav-
ior of trading companies (intermediaries) differ remarkably from manu-
facturing firms in China. In Column (2), we exclude trading companies.'”

With respect to the USA and destination countries that have their cur-
rency pegged with the dollar like China (before July 2005), the bilateral
real exchange rates can only fluctuate due to time-varying inflation differ-
entials. In theory, identification is still feasible for these countries, but one
may be concerned that the pricing of exported goods to the USA and the
dollar peggers is potentially more sticky. A possible reason is that due to
the lack of nominal exchange rate uncertainty, terms for export transac-
tions with buyers from these countries are more likely to be specified in
longer term contracts. In light of these considerations, we exclude USA
and the dollar peggers from the sample in Columns (3) and (4), respect-
ively. Similarly, there is concern whether the prevalence of using the US
dollar as the invoicing currency may affect our results. We therefore
restrict our sample to exports to European Union (EU) countries in
Column (5), where a substantial fraction of exports are invoiced in
euros, which allow a higher degree of price variation in RMB. Impor-
tantly, using different country samples, the estimates on all exchange
rate effects on the intensive margin of exports remain statistically signifi-
cant. Both short-run and long-run exchange rate elasticity of exports
remain surprisingly similar. One-year exchange rate elasticity of exports
ranges from 0.42 for the EU countries to 0.47 for the non-dollar-peggers.

In the next two columns, we separate the samples into one for
export-processing firms, who assemble imported components for foreign
sales, and one for ordinary exporters, who produce and export own goods.
Export processing accounted for about 60% of Chinese exports in recent
years (Fernandes and Tang 2010). To the extent that a large fraction of
export-processing firms’ export sales come from the cost of imported
inputs, exchange rate movements would have a dampened impact on
export supply. A hypothesis is that since export-processing firms use
imported inputs, when the RMB depreciates, the higher cost of imported
materials may increase the marginal cost of production and dampen the
positive effects of depreciation on export value. Columns (6) and (7) report
regression results for ordinary trade and export processing, respectively.
The export supply elasticity to exchange rate movements is larger for
ordinary exporters than export processing plants, both in the short run

'S We identify intermediary firms by the presence of the word ‘importer/exporter’ or

‘trading’ in their Chinese firm names. See Tang and Zhang (2011) for details.
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and in the long run. These results are consistent with our conjecture and
existing studies that also find a larger exchange rate elasticity for ordinary
exporters than export-processing plants in China (Ahmed 2009;
Thorbecke and Smith 2010).

4 Conclusion

Using data that cover the universe of export transactions in China over
20002006, we examine the impact of exchange rate movements on firms’
export behavior. We find that exchange rate movements have a significant
impact on various extensive margins of exports. A real exchange rate
appreciation increases the probability of firm exit from exporting, and
decreases the probability of firm entry into exporting. Specifically, a
10% real appreciation of the renminbi is associated with a 1 percentage
point decline in the probability of entry, and a 0.2 percentage point
increase in the probability of exit. The effects among foreign-invested
enterprises almost double for both entry and exit. Despite the seemingly
large effect on the extensive margins, exchange rates alone can only
explain about 4% of entries and about 1.6% of exits during the sample
period.

A real exchange rate appreciation of the Chinese currency also lowers
the firm’s likelihood of adding a new product to a market, and raises its
likelihood of dropping a product. The exchange-rate elasticity of exports is
estimated to be around 0.4 in the first year after the shock, with most of
the adjustment taking place in the first 6 months. The finding of a rela-
tively fast response to exchange rate shocks is consistent with anecdotal
evidence about intense competition in the Chinese export sectors.
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Appendix A

Table Al. Top export destinations of China

H. Tang and Y. Zhang

Rank 2000 2006

Total Imports from China (billion USD)
1 USA 37.6 USA 169.00
2 Hong Kong 33.1 Hong Kong 141.00
3 Japan 28.9 Japan 74.00
4 Korea Rep. 7.3 Korea Rep. 35.40
5 Germany 6.04 Germany 32.80
6 Singapore 4.69 The Netherlands 26.10
7 The Netherlands 4.62 Singapore 19.20
8 UK 4.25 UK 18.70
9 Taiwan 3.35 Taiwan 17.40
10 France 2.46 Canada 11.70

Number of Exporters
1 Hong Kong 25270 USA 57195
2 Japan 20569 Hong Kong 47571
3 USA 18703 Japan 43142
4 Korea Rep. 11362 Korea Rep. 36676
5 Germany 9976 Germany 31667
6 Taiwan 9389 UK 27941
7 UK 8679 Canada 25657
8 Singapore 8297 Australia 25390
9 Australia 8238 Taiwan 24718
10 Canada 7497 Italy 24266

Number of HS8 Products
1 Hong Kong 5008 Hong Kong 5553
2 Japan 4507 Japan 5458
3 USA 4109 USA 5425
4 Korea Rep. 3897 Korea Rep. 5272
5 Singapore 3349 Germany 4518
6 Taiwan 3290 Taiwan 4498
7 Germany 3037 Singapore 4489
8 Malaysia 2947 Malaysia 4369
9 Australia 2891 Thailand 4335
10 UK 2741 Australia 4309
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