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Abstract
It is widely accepted that a large number of firms stopped exporting during the global crisis. We study
the effect of sector- and country-level credit conditions on the firms’ decision on the exit from exporting
markets during financial crises by using sector-level unbalanced panel data from 5 developed and 37
developing countries over the period of 1998-2011. Estimating with Rajan and Zingales (1998)’s method
and log-odds model, we empirically show that country-level credit condition is one of determinants of
exporting firms’ exit during the banking and global crises while sector-level financial characteristics might
not. Furthermore, it is indicated that the rate of entry is the key determinant of the likelihood of the closure
in international markets. As a policy implication, it is suggested that the government and international
organisations should target both more competitive sectors and more financially constrained countries for
policy interventions during and after the banking and financial crises, although its impact could be small.
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1 Introduction
During the global crisis in 2008 and 2009, there had been the significant decline in international trade
and a large number of firms stopped exporting. According to the World Trade Organisation (WTO), the
export growth in 2009 was -12.5 percent, and it is more serious than GDP growth in 2009, which was
-2.4 percent (WTO 2013: 67). Bricongne et al. (2012) state that 21 percent of the reduction in trade
volume can be explained by firms’ exits from export markets, namely dis-extensive margins, in France.
Although their results are based on French firms’ data, these may give us an overview of the firms’ choices
regarding their sales in international markets during the crisis. Furthermore, 21 percent seems to be quite
high if we apply this value to trade in the world.

After financial crises over 2008-2009, financing constraints have been reconised as one of main deter-
minants of firms’ decisions both in domestic industry and export markets. A variety of empirical studies
have explored the relationship between credit constraints and firms’ choices on entering into or exit the
industry (Greenaway 2008, Sweden) and international markets (Girma et al. 2003, UK; Greenaway et al.
2007, UK; Görg and Spaliara 2013, UK). These analyses tend to cover one specific developed country
because of the problem with the availability of micro-level data. Furthermore, because of poorer quality
of financial development and institution in developing countries, these countries are likely to be excluded
from the research on financing constraint (Chor and Manova 2012). However, promoting exports is one of
the most important strategies for economic growth in developing economies as they can improve aggre-
gate productivity thorough reallocation effects within industries (Melitz 2003). Furthermore, preventing
exporting firms from exit the markets is also significant issues because of the ‘Hysteresis’ (Baldwin and
Krugman 1989, Grg and Spaliara 2013). According to Roberts and Tybout (1997), an exporting experi-
ence before one year has a positive impact on the re-entry into the international market while that before
2 years does not , which means that if firms leave export markets more than 1 year it becomes difficult to
restart exporting.

In addition to those points, we take into account the idea of industry heterogeneity regarding external
capital dependence (Rajan and Zingales 1998, Fisman and Love 2003, Dell’ Ariccia et al. 2008). If a
firm is in an industry that heavily depends on the external finance, the firm may be more sensitive to
the shock from financial crises since it is more difficult to access to the outside funds during the event.
Although some previous empirical studies use this framework and sector-level trade data in order to
quantify the impact of financial constraints on trade during global crisis (Iacovone and Zavacka 2009,
Chor and Manova 2012), they do not focus on firms’ exit in their empirical works.

To fill these gaps, we are going to investigate the impact of sector- and country-level credit constraints
on the exit decision of exporting firms during the banking and financial crises using unbalanced panel
data from 5 developed and 37 developing countries during the period of 1998-2011. In order to clarify
the causal relationship between financial conditions and closures in exporting markets, we employ the
Rajan and Zingales (1998)’s method in our empirical analysis. Furthermore, since our dependent variable
is fractional response data, we use the log-odds model to solve this problem.

Our main findings are twofold. Firstly, after controlling for external shocks, our results show that the
probability of export exit increases in the country with poorer credit condition. Furthermore, when a firm
exits international market in year t, their decision depends more on countries’ financial characteristic in
year t-1 than that in t. This implies that the firm decides to stop exporting after observing the country-
level financial condition in t-1. Secondly, export exits may be driven by the force of the new entrants.
This could be explained by the idea that more new exporters may lead to higher competitions in the
international market and this fact might cause more closures in the market. In addition, the exit rate in
t was more affected by the rate of entry in t than that in t-1. After calculating the expected probability
of export exit, we suggest that policy interventions should target both more competitive industries and
financially constrained countries during and after the financial crises as a policy implication, although the
effect might be limited.

The reminder of this paper is as follows. The section 2 will review the previous studies on this area.
We are going to introduce our methodology and econometric specification in the section 3 and check the
characteristic of our data in the section 4. The section 5 discusses the results from empirical analyses and
policy implications. Finally, the section 6 will conclude.
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2 Literature review
In recent years, there have been many studies on the effect of financial constraints on economic perfor-
mances. After the financial crises in United States and European countries, the quality and usefulness of
financial institutions have been improved in many countries. However, the impacts of financial reform
and development on economic growth and productivity are slightly mixed in both theoretical and em-
pirical studies (Anderson et al. 2012). To understand the connection between financial constraints and
trade, we are going to summarise results from related literatures and suggest the topic that can fill the gap
between previous studies in this section

2.1 Empirical works
There are two types of studies in this area. Firstly, country- and industry-level researches have been
conducted. In this category, the role and quality of bank and institutions are quite important and may
change the situation of firm’s behavior regarding trade and Foreign Direct Investment (FDI). Furthermore,
the effect of credit constraint depends on whether the fund is external or internal, thus the decision of
governments may be the key. For instance, it is difficult for private firms to access to external capital
in China because of the imperfect rule in banking sectors. Additionally, asymmetric information and
uncertainty may be the problem when the government considers new financial policies (Poncet et al.
2010). However, Anderson et al. (2012) argue that the previous country-level analyses have been based
on a weak theoretical model and there might be limited connections between financial liberalisation,
financial development and growth.

Nevertheless, in the case of trade and financial constraint, their view seems to be inappropriate. Both
domestic production and exporting are affected by the degree of access to external capitals since firms may
incur upfront costs, which cannot be paid only by internal funds. Furthermore, it is argued that export
activities may be more financially constrained than domestic productions for three reasons. Exporting
firms should pay additional sunk and fixed costs, which are specific to trade; they face needs for capitals
as it takes longer times to sell products via exporting than domestic sales; there are costs of insurance for
risks related to trade (Chaney 2005, Chor and Manova 2012, Manova 2013). These facts are embodied in
the theoretical models (Manova 2013, Caggese and Cuat 2013).

In addition to country characteristics, industry conditions regarding financial constraints matter for
growth and trade. Iacovone and Zavacka (2009) explore whether the shock of 23 banking crises affects
the volume of trade using the data from both developed and developing countries over the period of 1980-
2000. Since the impact of global financial crisis in 2008 may be quite complex to capture, it seems to be
better to use variables such as the date of banking crises when investigate the effect of credit conditions
during crises. They follow the specification of Rajan and Zingales (1998) as well as employ the sector-
level external financial dependence and country credit conditions as independent variables and control
for other external shocks using a set of fixed effects. There are four findings in their empirical analysis.
Firstly, their result shows that trade growth in industry more relying on external funds is negatively af-
fected by the banking crisis by 4 percent more than the sector with less dependent on external finance.
Secondly, they suggest that the different sources of financial variables should be used in the regression
because not all channels are affected by the banking crisis. Thirdly, similar to the second point, the sector
with more tangible assets tends to be less affected by the crisis. Finally, it is mentioned that a demand side
shock may matter, especially for industries that manufacture durable goods. It seems that they confirm
both supply and demand side effects on trade volume during the banking crises.

Chor and Manova (2012) construct an industry-level dataset by aggregating firm-level data for the
U.S. global financial crisis. Their sample covers 31 developed and developing countries for which inter-
bank rates can be obtained. They use the data on NAICS three-digit U.S monthly imports from November
2006 to October 2009 as a dependent variable. The purpose of their investigation is twofold. Firstly, they
attempt to explain how country’s credit conditions matter for exports during the crisis. Secondly, and
more importantly, the effect of the sector-level dependence of external funds on trade flows throughout
the financial crisis is investigated. They calculate new sector-level external finance dependence variables
using their dataset. By conducting an empirical analysis, they find three main features in their paper.
Firstly, the volume of exports of the country with high interbank rates decreases more than that of the
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country with lower interbank lending rates during the financial crisis. Secondly, the sector that is more
sensitive to external capital tends to be negatively affected by the crisis more than less sensitive sectors.
Finally, two specific scenarios are considered. In the first one, they assume that the highest level of in-
terbank rate holds during the crisis, and this causes an additional 2.5 percent loss of U.S. imports. In the
second case, it is assumed that the lowest interbank rate of August 2009 has been achieved after Septem-
ber 2008. In this scenario, U.S imports are increased by 5.5 percent from the original scenario. These
results imply that banks and the government could help firms to promote exporting during the financial
crisis by adjusting financial conditions and related policies.

The second type of research in this area is a micro level study, namely firm-level analyses. The main
motivation for this area is that the problem of asymmetric information might differ across firms. For
example, small and medium enterprises tend to be under constraint while large firms do not. Amiti and
Wenstein (2011) explore the impact of the health of bank on exporting using firm-level data of Japan
from 1987 to 2010. They find that shocks in the financial sector have a negative effect on Japanese
firm’s export. Additionally, this negative impact is smaller for multinational enterprises and firms that
export by air transportation, which implies that there is heterogeneity among Japanese exporting firms. In
addition to the paper, Manova (2013) uses heterogeneous firm model and aggregate trade data in order to
clarify the impact of credit constraint on trade. There are two main findings. Firstly, it is pointed out that
international trade is quite sensitive to financial constraint and shocks. Secondly, decomposition of trade
into intensive and extensive margin, which are newly traded products and continuously traded goods, is
conducted. The empirical results clarify the negative effect of financial constraint on the both types of
trade. Thus, both of them confirm that there may be the causal relationship between credit condition and
trade.

Next, we discuss an empirical research on the link between financial crises, credit conditions and
firm’s decision of exit exporting markets rather than aggregate trade values. Since Iaconone and Zavacka
(2009) and Chor and Manova (2012) use industrial trade volumes and Amiti and Wenstein (2011) and
Manova (2013) focus on firm’s entry into exporting markets, they cannot explore the dis-extensive mar-
gins of trade and firms. Furthermore, the decrease in trade values does not mean firms’ exit. If hysteresis
effects exist, it is quite difficult for firms to re-enter the export markets after exiting the international
markets because of greater sunk and fixed costs of exporting (Baldwin and Krugman 1989, Görg and
Spaliara 2013). As exiting export markets may cause negative effects on firms’ productivity, employment
and output (Girma et al. 2003), the connection between firm’s exit and financial conditions should be
investigated.

There may have been a limited number of studies on the connection between financial constraint
and export exit so far. Görg and SpaliaraKiel (2013) explore the relationship between firm’s financial
constraint and closures in export markets. They collect the UK’s manufacturing firm-level data from
2000 to 2009 and conduct an empirical analysis with the Cox proportional hazard model with discrete
time variable. Their main interest variable is threefold. Firstly, the measure of the liquid assets of firms
is used. A higher value of this indicates that the firm is less financially constrained. The second measure
is a leverage ratio and the higher the value the worse the firm’s ability to obtain external finance. Most
importantly, the last one is the firm specific interest rate which is calculated as the borrowing ratio. Using
these measures, the authors suggest that firm-level financial constraints affect firms’ exit and the effects
are larger during the crisis than outside the event. This means that financially healthier exporting firms
tend to survive with a higher probability in the markets than firms that have worse credit conditions.

Bricongne et al. (2012) examine the link between export growth, exit and financial constraint during
the global financial crisis using the French firm-level data on export and financial conditions. Their
dataset is based on firm-level quarterly data from 105,310 French firms during the period of 2008-2009.
By including product and firm specific characteristics, they investigate the impact of financial constraint
and global crisis on the dependent variable, which is the growth of exports. They find that demand shock
and product characteristics matter during their sample period. Interestingly, their results suggest that there
might be a little negative impact of the crisis on exports, even for small and medium sized firms. This is
because that the number of financially constrained companies is quite small in France and it seems not to
increase during the financial crises. According to their results, 79 percent of the decline in French firms’
exports can be explained by adjustment of their trade volumes, which is intensive margin, while the rest
is due to closures from the markets, namely extensive margin. Although its impact was limited, small
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firms were negatively affected by the crisis and some of them exit exporting markets due to the lack of
external finance.

From the previous studies, now we can know that there may be the relationship between financial
constraint and exporter dynamics. However, there seems have been no research that attempts to use the
specification such that we can test the effect of sector-level external finance dependence and country-level
credit condition on export exiters during financial crises. As described above, when hysteresis exists, it is
difficult for firms to re-start exporting once they exit the market. According to Roberts and Tybout (1997),
which is an empirical work using Colombian manufacturing exporting firm ’s data, if firms are absent
from export markets for 2 years after exiting, they should pay the amount costs same as a new entrant.
Furthermore, results from previous studies depend on the data from firms in developed countries, UK and
France. To fill the gap, we are going to conduct an empirical work on the connection between sector- and
country level credit conditions and exit exporting markets, especially during the financial crisis using the
data from both developed and developing economies.

2.2 Theoretical works
Now, we are going to discuss theoretical studies regarding exporting firms and financial constraints.
Manova (2013) studies the connection between financial constraint and exporting both theoretically and
empirically. In the model, also in the real world, exporters face additional capital needs due to trade
specific fixed and variable costs and this fact causes the change in the external finance dependence. For
example, trade specific fixed costs include searching new exporting markets, checking the preference
of consumers in the market, connecting with local distribution networks, etc. Additionally, variable
costs are additional costs due to the variation in the exchange rate, shipping cost and insurance that are
specific to exporting activities. For these reasons, exporting firms tend to borrow additional capital from
outside the companies. Furthermore, the quality of banks and financial institutions is one of main factors
of exporting patterns as exporting firms may rely on those external funds. Thus, healthier banks and
financial organisations result in a larger value of exports in the country.

In addition to these points, sector-level external finance dependence is discussed in the model. It
is mentioned that more external funds dependent industries export more in the countries with higher
quality of financial institutions since exporting firms can access to external capital more easily than other
countries. This also implies that firms export more in the sector with less external capital dependent
in financially undeveloped countries. Hence, now we can state that the sector that depends on external
finance exports less in the country with lower quality of banks and financial institutions. It should be
noted that these predictions are based on industry- and country-level characteristics. When we consider
firm heterogeneity in terms of productivity and internal funding, the outcome from the model may change.

Caggese and Cuñat (2013) theoretically show that the firms stop exporting when their technology
becomes useless or they cannot finance the costs in terms of trade due to the default. There are two key
assumptions in addition to the Melitz (2003)’s model. Firstly, it is assumed that the access to external
finance is limited for firms in this model. Secondly, they assume different fixed costs among firms as
a part of firm heterogeneity and that there is risks regarding their profits from exporting. Under these
conditions, financial constraint affects firm’s behavior in the following ways. Firstly, since it takes time
to obtain the profit from exporting, the risk for their revenue will increase. This risk is larger for more
productive firms since their sales tend to be higher than less productive firms. Furthermore, the financial
condition of exporting firms may become worse after paying the fixed costs. Secondly, credit conditions
also affect the firm’s decision on domestic productions. Finally, those effects lead to a less efficient
allocation of firms in the market as exporting is less risky for smaller firms.

Since our empirical work is based on industry- and country-level conditions, we are going to employ
the predictions from previous studies as follows. Firstly, we hypothesise that lower domestic capital,
which means less healthy financial institutions, positively affect firm’s exit due to unavailability of capital
during the financial crisis. Secondly, it is predicted that firms in the sector that needs more external capital
export less and exit more. Finally, companies export less in more external funding dependent industries
when the country’s credit condition is worse. In order to test these predictions, we are going to conduct
an empirical analysis using industry- and country-level financial characteristics and exit rate. The next
section intends to explain the methodology and specifications of our estimations.
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3 Methodology
In order to explore the impact of credit constraints on firms’decision on exit export markets, we follow the
specification of Chor and Manova (2012), which is originally introduced by Rajan and Zingales (1998).
Since our dependent variable is fractional data, we should explain the solution, which is the log-odds
model1. Now, we are going to address our empirical specifications in this section.

3.1 Log-odds model using grouped data
In the case such that the dependent variable is fractional response data, the estimated coefficients of
OLS tend to be incorrect for the following reasons. Since the fact that the range of the dependent vari-
able is between 0 and 1, the marginal effect of independent variables cannot be hold through its whole
range. Furthermore, the predicted value is likely to be outside the interval between 0 and 1 (Papke and
Wooldridge 1996: 619-620). As an alternative method, the log-odds model is introduced. The log-odds
model is to use the log-odds ratio as a linear function:

E
(

log[
y

1− y
]
∣∣∣x)= βx (1)

where y is the probability and x is a 1× K vector of independent variables . The equation (3) is quite
useful as the dependent variable can take any value in this model. However, there are two main issues
with this approach. Firstly, we cannot use the variable that exactly takes the value of 0 and 1 as y unless
we make some arbitrage adjustment. It is obvious that if we use such values, we cannot calculate log[y/(1-
y)]. Secondly, it is quite difficult to interpret the coefficients from OLS estimation, even if y is strictly
inside the range between 0 and 1. Since the effect of explanatory variables is on log[y/(1-y)], we need an
additional calculation to understand their impact on y. In order to check these, we employ the smearing
method, which is introduced by Duan (1983).

So as to use the Duan (1983)’s smearing estimator, it should be assumed that the error term is inde-
pendent from explanatory variables as we do. Now, we can calculate the predicted value of y using the
following equation:

E(y|x) = N−1
N

∑
j=1

exp(xβ + ε)/[1+ exp(xβ + ε)] (2)

where ε=log[y/(1-y)]-x β, which is the residual from OLS regression. Then, we can obtain the pre-
dicted variable from OLS and interpret the effect of independent variable on y2. After conducting OLS
regression with log-odds dependent variable, we intend to calculate the effect of one- and ten-unit change
in our main interests keeping other variables at their mean value.

3.2 Empirical specification
There are mainly two steps in the empirical section, which are industry- and country-level analyses. In
the first part, we test the hypothesis that firms in the industry with relatively high dependence of external
funds in more financially constrained countries face higher risks regarding the closures in export markets.
In other words, the rate of exit is positively correlated with poorer country credit condition and higher
external finance dependence. Our baseline specification is:

Exitrateikt =β1DFit ×EXTFINk +β2DCrisisit ×DFit ×EXTFINk

+Dit +Dkt +Dik + εikt (3)

where i, k and t denote country, industry and year respectively. Since our main interest is sector-level
variables, we should aggregate firm-level data. In our paper, grouped data, which is Exitrateikt, is defined
as the share of the number of exit firms in a sector k of country i in year t over that of exporters in the

1See Wagner (2003) and Wagner (2008) for this issue
2We can calculate this in Stata using predict command and smearing option. See Cameron and Trivedi (2010) for more details.
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same sector and country in t-1. In addition, there are two types of DCrisisit in this specification. Firstly,
DBankit is equal to 1 if country i faces a banking crisis in year t. Secondly, DGlobalit is equal to 1 during
the period of the crisis (2008 and 2009). The latter may include many effects thus it seems difficult to
capture a pure impact of financial crisis. However, we are going to use both of them since the fact that
our dataset only covers three banking crises.

One of our main interest variables is the first term of the right hand side of the equation (3), which
is an interaction of country-level credit constraint and each sector-level financial condition variable. The
coefficient on this variable captures the effect of the change in country’s capital costs on their sector-level
exit rate over time. For sector-level external dependence variables, we employ three measures. The first
one is the external finance dependence variable (RZEX) that reflects the dependence of external capital.
This variable is constructed by measuring the proportion of capital expenditure funded by external finance
and obtained from Rajan and Zingales (1998). The second one is also sectoral external credit conditions
(FLEX), but these are collected from Fisman and Love (2003). By using different measures of external
credit condition, we can check the measurement error problem. Finally, we employ the tangible assets
variable (TANG), which is measured as“ the median level of the ratio of the fixed assets to total assets”
(Kronszner et al. 2007: 222). The firms with more tangible assets can easily access to external finance
since they can use the assets as collateral for a loan (Chor and Manova 2012: 121). The expected sign of
β1 for RZEX and FLEX is positive and that for TANG is negative.

It should be noted that these variables may be different among countries. However, we are going to
use them for the following reasons. Firstly, due to the problem with data availability, we cannot access to
data on sector- and firm-level external credit dependence for a large number of countries. Secondly, these
measures are based on the information from US firms whose behavior may reflect the optimal choice and
relationship between external financial constraint and internal funds. Finally, our main motivation is to
rank the sectors according to the relative degree of external credit dependence. In other words, we only
need to know the order of industries by the financial condition in our estimation (Chor and Manova 2012:
121).

The second term of the right hand side of the equation (3) is a triple interaction of domestic financial
condition, sectoral credit condition variables and financial crisis dummies. This variable reflects the effect
of country- and sector-level credit constraints during the banking or global crisis. Again, the expected
sign of β2 for RZEX and FLEX is positive and that for TANG is negative. The interpretation of β2 is same
as β1 except the point that the coefficient on this term reflects the impact of financial condition during the
crises. Nevertheless, these coefficients from OLS regression might be biased if our estimation includes
the omitted variable bias.

The omitted variable problem arises when a variable that is not included in the regression model is
correlated with some of the explanatory variables that are included. This means that the explanatory
variables are correlated with the error term. Additionally, this implies that the vector of coefficients
associated to x is biased (Wooldridge 2010: 66-67). Specifically, we employ three series of variables
to remove the omitted variable bias. Firstly, we include country-year fixed effects. These account for
fluctuation in exchange rate as well as the effect of year specific shocks to production and domestic credit
conditions. Secondly, industry-year fixed effects are added into the estimation. They control for the
change in industry-level import demands in the world and yearly seasonality in the samples. Finally, we
employ country-industry fixed effects. These take into account for time-invariant factors, for instance
comparative advantage that is one of the main determinants of country’s industry-level export pattern.
Because of these three fixed effects, we can only include the variables that vary by year, country and
industry simultaneously.

Before we use the equation (3), the dependent variable, which is the industry-level exit rate, should
be transformed as it can take value only within [0,1]. One could employ the Generalised Linear Model
(GLM) with panel data using glm command in Stata to solve this problem. According to Papke and
Wooldridge (2008), we can control for time-invariant unobserved effects, which might cause omitted
variable bias by including the time average of independent variables in the estimation, even for the study
with a panel dataset. However, there are two issues in our dataset. Firstly, our sample is based on
unbalanced panel data and it is difficult to extend this approach to the empirical work with unbalanced
panel data (Papke and Wooldridge 2008: 127). We could reconstruct a balanced panel dataset, but this
adjustment drops a significant number of samples from our dataset (around 40 percent of our sample).
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Furthermore, we cannot include a variety of dummies in the specification of GLM with balanced panel
dataset and this might cause the omitted variable bias, which is one of our main concerns. Thus, we
calculate the log-odds of exit rate to use it as the dependent variable. Now, our specification can be
written as:

ln
( Exitrateikt

1−Exitrateikt

)
=β1DFit ×EXTFINk +β2DCrisisit ×DFit ×EXTFINk

+Dit +Dkt +Dik + εikt (4)

There are 4 stages in the first part of the empirical section. Firstly, we estimate the equation (4) and
using OLS with robust standard errors. In the second step, we conduct robustness tests using various
techniques. The first one is to use initial country-level factor endowments, size and income variables in
order to control for comparative advantage and catch-up effects. For the first measure, we construct the
product of the capital per labour and each industry dummy3. Additionally, we calculate the interaction of
initial GDP and each industry dummy as well as that of GDP per capita, which accounts for convergence
effects.

The second test is to divide the samples into developed and developing countries. As our sample has
a large fraction of developing countries, we need to check whether results from baseline estimations are
driven by the specific group of countries. The third one is to use the different definition of industrial
external finance dependence. In our sample, there are many developing countries and its share is quite
large in the dataset. As firms in developing countries may be smaller and have different characteristics,
we are going to employ the different measure of industrial external funds dependence, which is Rajan and
Zingales (1998)’s one for young companies. Fourthly, we check the demand side effect by estimating the
following specification:

ln
( Exitrateikt

1−Exitrateikt

)
=β1DFit ×EXTFINk +β2DCrisisit ×DFit ×EXTFINk

+β3Demandikt +β4Demandikt ×EXTFINk

+Dit +Dkt +Dik + εikt (5)

where Demandikt is the demand shock for the exporting firms in the sector k of country i in year t. This
explains the circumstance that the demand for imports in importing countries decreased during the crisis
and exporters might be harmed by this fact. Follow the specification of Iacovone and Zavacka (2009),
we define the importer demand shock as growth rate of GDP of the partner j weighted by trade share of
this partner in the total exports of country i in industry k in period t and summed over all partners. As
the Exporter Dynamics Database does not include the information on partner countries for HS-4 digit
level data, we use trade data from United Nations (UN) comtrade as an alternative. The procedure of data
cleaning is same as the method for the exit rate, which will be explained in the next section. In addition,
we include the product of the demand shock and sectoral external finance dependence variables. Using
this term, we can check which industry was more affected when demand shock is larger.

The fifth sensitive test it to include entry rate in the regression to control for dynamics of exporters and
competitiveness of the market. It may be reasonable to assume that entry rate positively affects exit rate
for two reasons. Firstly, it is obvious that there is no exiter in the exporting markets in which no entrants
exist. Secondly, more entrants may lead to more competitive markets and this might force more exporting
firms to exit. Finally, we intend to test the problem with simultaneity by including lagged independent
variables in our estimation. There is a possibility that exporting firms decide to exit markets before
one year they actually stop exporting. For instance, sometimes firms need to obtain external finance in
advance thus lagged independent variables matter (Chor and Manova 2012).

In the second part, we are going to conduct a cross-country analysis by focusing on the country level
credit condition as well as by estimating the following equation using OLS with robust standard errors:

ln
( Exitrateikt

1−Exitrateikt

)
=γ1DFit + γ2DCrisisit ×DFit

+ γ3Exchangerateit +Dkt + εikt (6)

3The definitions of these control variables are reported in table C in Appendix. We use the value of 2001 for Laos while that for
other countries is based on 1998.
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In this specification, we only include the industry-year fixed effect. Also, we add the exchange rate for
each country4. Now, γ1 and γ2 capture the impact of the change in financial conditions across countries
in a given year. Finally, as we mentioned above, we are going to use entry rate and lagged independent
variables in the country-level analysis. After explaining results from those specifications, we will check
the effect of one- and ten-unit changes in explanatory variables on the expected probability of export exit
using the Duan (1983)’s smearing method. In the next section, we are going to explain an overview of
our dataset, especially exit rate and credit conditions before conducting empirical works.

4 Data
Our main goal is to quantify the effect of credit condition and financial crisis on firms’ exit in exporting
markets. To do so, we have collected unbalanced panel data on the number of exporting and exiting
companies from Exporter Dynamics Database, the World Bank as well as calculate the industry level exit
rates for 5 developed and 37 developing countries over the period of 1998-20115. Before checking the
data, we need to clean the dataset to conduct an empirical work appropriately.

4.1 Data cleaning
Since our trade data is based on Harmonised System (HS) classification while industry external finance
dependence is established according to International Standard Industry Classification (ISIC), we need to
convert trade data from HS to ISIC. Specifically, the classification of trade data from Exporter Dynamics
Database is HS 4-digit level and that of external credit dependence is ISIC revision 2. To map the data, we
use the convert table of UN. Firstly, we aggregate trade data according to ISIC revision 3.1 as we cannot
directly map HS and ISIC revision 2. Secondly, we transfer aggregate trade data from ISIC revision
3.1 to 2. At that time we cannot find any value in 6 categories, thus we exclude these sectors from our
sample6. Furthermore, to avoid the problem of double count, we remove HS categories that are in more
than two classifications in ISIC when we map them. Then, due to the specification of our estimation, we
omit the values that take 0 or 1 from our samples. This could cause some bias in our estimation but we
exclude them because the share of the sum of 1 and 0 are 4percent in our dataset, which seem not to be
a significant fraction. Finally, we remove the samples in the 1 percent from the upper and lower tails in
order to control for the possible influence of outliers (Greene 2011: 99-102). Now, there are 7,573 firms
and 30 sectors over the period of 1998-2011 in our sample after data cleaning. In the next subsection, we
will explain the basic characteristics of our data.

4.2 Descriptive data
To illustrate the feature of our data regarding exit rate, entry rate and financial conditions, we calculate
each rate and compare them to external financial dependence variables7. The definition of exit rate is
defined as the number of exiters of sector k in country i in period t over that of exporters in sector k of
country i in t-1. In addition, the entry rate is calculated as the share of the number of entrants in sector k
of country i in t divided by that of exporters of sector k in country i in t. Using these measures, we check
the details of the samples.

4The exchange rate is collected from Heston et al. (2012).
5See Cebeci et al. (2012) for more details.
6Removed industries from our sample are as follows: Pulp and Paper (3411), Synthetic Resins (3513), Drugs (3522), Petroleum

Refineries (353), Professional Goods (385) and Other ind. (390).
7See table B in appendix for sectoral financial conditions.
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Figure 1 Average exit and entry rates by year

Source: Exporter Dynamics Database, the World Bank.

Figure 1 summarises basic information on the industry level exit and entry rates, which give us an
overview of the trend in both rates from 1998 to 2011. First of all, it seems that there has been a co-
movement of exit and entry rates in our data. This feature can be explained by the prediction from
Melitz and Ottaviano (2008). They theoretically state that country size and churning rate are positively
correlated, which means that many firms try to enter the market while a large number of companies exit
the market at the same time in a big market. Thus, it is reasonable to use entry rate as an independent
variable in our estimation to control for and check its impact on the exit rate. Secondly, we can observe
the reduction in entry rate and the increase in exit rate after the global crisis in 2008. This might express
the circumstance that exporting firms were affected by the crisis but we cannot mention through which
mechanism the companies were harmed by the event. In order to find a possible channel, we intend to
see the exit rate in the sectors that were more or less affected by the financial crisis. Before that, we will
check the basic industry-level exit rate and sector-level credit conditions.

Table 1 Exit rate by industry (all years)

Source: Exporter Dynamics Database, the World Bank, Rajan and Zingles (1998), Fisman and Love (2003) and Kronszner et al. (2007).

Note: This table is based on our sample. The average values of each sector-level external finance dependence in parentheses. .

Table 1 explains the information on the rate of exit in the sector with the highest or lowest value for
all years and on industry-level external credit dependence variables. For the top 5 industries, we can
see the fact that these sectors are more dependent with external funds and have higher values regarding
tangibility on average. On the other hand, in the bottom 5 industries, they tend to be more independent
from external finance and have approximately the average value in terms of the tangible assets measure.
This means that higher external funds dependence might positively affect exit rate, which is consist with
our prediction. However, tangibility variables also seem to be positively correlated with the exit rate
and this is inconsistent with the expectation of our model. Now, we should check these features over
2007-2009 since the relationships can be changed during the global crisis. To do so, we will see two
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tables, which are the difference in the exit rate between 2007 and 2008-2009 as well as the exit rate and
sector-level financial condition in 2008 and 2009.

Table 2 Exit rate by industry (differece of 2008-2009 and 2007)

Source: Exporter Dynamics Database, the World Bank, Rajan and Zingles (1998), Fisman and Love (2003) and Kronszner et al. (2007).

Note: This table is based on our sample. The difference in exit rates is calculated as the average exit rate during 2008-2009 minus the rate of exit in

2007. The average values of each sector-level external finance dependence in parentheses.

Table 2 shows the change in sector-level exit rates between 2007 and the average value of 2008-2009.
First of all, it seems that the industries which are more external finance dependent and with more tangible
assets may be less affected by the financial crisis in 2008 and 2009 when we see RZEX and TANG
measures. Nevertheless, if we check FLEX variable, we can state that there might be a positive effect of
industrial external finance dependence on exit rate. This is the reason why we employ the different types
of external funding dependence variables.

The characteristics of industrial exit rate and financial condition during 2008-2009 are summariesd
in table 3. Now, the situation has changed and the relationship between exit rate and each sector-level
finance condition from 2008 to 2009 is consistent with the prediction from the theoretical model. These
facts imply that there are two main features during the global crisis in our dataset. Firstly, when exporting
firms faced the global crisis in 2008, the connection between exit rate and sector-level external finance
dependence might be mixed in our sample dataset. Secondly, the relationship between them during the
period seems to be consistent with the prediction from our model. Now we have the reason for checking
the impact of industry- and country-level credit conditions on firm’s death in exporting markets during
the financial crises using our dataset.

Table 3 Exit rate by industry (2008 and 2009)

Source: Exporter Dynamics Database, the World Bank.

11



In this paper, there are two types of country credit conditions, which are the share of domestic credit to
private sector and that provided by banks in GDP. These measures are collected from World Development
Indicators, the WTO. We only use the fraction of capital in the private sector provided by the banking
sector as country-level credit condition in the empirical analysis. Indeed, we can use both variables but
there is a little variation between them. The basic information of this variable is illustrated by figure 2.

Figure 2 Domestic credits in private sectors provided by banks (percentage of GDP)

Source: World Development Indicators, the WTO.

It seems that there was the reduction in the domestic credit condition variable in 2008, although it is
a quite minor change. After 2008, the value increased and the finance condition had improved in 2009.
Since we would like to check positive impact of country credit condition on exit rate, we use the reverse
value of this variable. The mean value for developed countries is 0.014 (72.644 percent of GDP) while
that for developing countries is 0.045 (22.422 percent of GDP) in our dataset. This may explain the
difference in the country-level credit condition among our samples.

The date of banking crises is obtained from Laeven and Valencia (2013) and there are 3 banking crises
in our sample. They define the banking crisis as the event that has two characteristics. The first one is
distress sign in the banking system, for instance a significant loss in bank liquidity. The second one is
the government’s intervention regarding banking systems (Laeven and Valencia 2013: 228). The start
and end dates for each banking crisis is in table 4. We are going to use these dates as the banking crisis
dummy in our regression.

Table 4 The data of banking crises

Source: Exporter Dynamics Database, the World Bank.

The descriptive statistics of main variables for all years and during the financial crisis as well as for
developed and developed countries are reported in table 5. For the exit rate, it is found that the average exit
rate of developed countries is lower than that of developing countries in both all years and in 2008-2009.
Also, the mean of rate of exit in all years is larger than that in the crisis when we separate the sample
into developed and developing economies. For the domestic financial condition, on average, it seems that
developing countries tend to be more financially constrained than developed countries. In addition, the
mean value of country’s credit condition in all years is larger than that in 2008-2009 while the standard
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deviation of the latter period is smaller than that during the crisis. These imply that there may be more
country heterogeneity regarding financial constraint among countries during the global crisis. Next, in
terms of demand shock, we can observe that there was a decrease in import demand shock during the
financial crisis. Furthermore, developed countries seem to face a deeper reduction of import demand
than developing countries in 2008-2009. Finally, the mean value of entry rate in developing countries is
smaller than that of developing countries, which implies that exporter dynamics may be more active in
developing countries. This might be because that there tends to be a large number of small- and medium-
sized firms in developing countries and they exit export markets quite quickly, basically after one year
from their entrance.

Table 5 Summary statistics of the key variables

Note: The table reports the mean value of variables. Standard deviations are reported in parentheses.

This section summarises the characteristics of our dataset, mainly in terms of exit rate and financial
conditions. Our dataset suggests that there may be the connection between those variables and this rela-
tionship might vary during the financial crisis. To test this, we are going to conduct empirical analyses
using these data in the next section.

5 Empirical results
In order to quantify the effect of financial crises on firm’s export exit, there are two stages in our empirical
work. In the first step of our empirical analysis, we conduct industry-level estimation with sector-and
country-level credit condition measures. After that, the country-level empirical specification is used to
check only country-level conditions regarding financial constraint.

5.1 Industry-level analysis
In this sub section, we are focusing on the financial aspects of both industries and countries to check
our prediction that is based on the theoretical models. To test how exit rate is sensitive to sector- and
country-level financial conditions, we estimate the equation (6), with initial factor endowment, country
size and income level by OLS with robust standard error8.

8We also use exit rate as the dependent variable in the same specifications but their predicted value can be outside the range
[1,0] when we include the value 1 and 0 in our sample. Furthermore, we estimate the equation (4) without initial factor endowment,
country size and income level, but there seems to be no difference between this result and results in table 6.
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Table 6 The result from the baseline regression with initial factor endowment, country size and income
level

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

Table 6 summarises the results from the baseline regressions. R-squared for these regressions is 0.852
on average, which indicates that this specification can explain around 85percent of the behaviour of the
sector-level exiters. First of all, the coefficient on DF× EXTFIN for RZEX and FLEX is statistically
significant while its sign is negative. This means that exporting firms in the sector more dependent with
external funds tends not to exit more in countries with more poor credit condition. Furthermore, the
coefficient for TANG is minus, which is consistent with the prediction, but is statistically insignificant.
The coefficient on the triple interaction with global crisis dummy for RZEX and FLEX is same as that
on DF × EXTFIN while the coefficient for banking crisis is insignificant. The results for the triple
interaction term with both banking crisis and global crisis for TANG are statistically significant but its
sign is positive. Note that these results do not indicate that both industry- and country-level financial
condition do not have a direct impact on the dependent variable. From now, we should check whether
these findings are not biased by conducting further analyses mentioned in the section 5. Even though an
inclusion of a set of fixed effect dummies might solve the omitted bias problem, we need to check the
robustness of these results.

Table 7 Baseline results for 5 developed countries

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

Firstly, we are going to try to check whether the results are driven by the specific group of countries
such as developed or developing countries. To do so, we divide our sample into two clusters, namely
developed and developing economies, and use them in the baseline regression separately. The results are
presented in Table 7 and 8. For the regression with developed counties’ data, all coefficients are statisti-
cally insignificant except those on the triple interaction with banking crisis and financial crisis dummies
for TANG, whose sign is positive and inconsistent with our prediction. Although an interpretation of this
term is quite sensitive, we can state that exporting companies in the sector with more tangible assets may
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exit more in the country with worse financial conditions. On the other hand, the results for developing
countries are approximately same as those in the table 5. This can be explained by a higher share of the
number of developing countries in our sample. Since our sample includes many developing countries,
our results could be affected by the country status, namely being developing countries.

Table 8 Baseline results for 37 developing countries

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

The next sensitive test is to use a different measure of industrial external finance dependence as
financial condition variable in our model. We collect the external funds dependence variable for young
firms, RZEX-Y, from Rajan and Zingales (1998) for checking the robustness of baseline regressions. It
is reasonable to employ this variable since the fact that there is a difference between RZEX and RZEX-Y
(see table B in Appendix). Table 9 summarises the result from the regression with the new sectorral credit
condition variable. Now, the coefficients on DF× EXTFIN become insignificant while the coefficient on
the triple interaction with DGlobal is significant and negative. However, these results are still inconsistent
with our expected sign, thus we cannot confirm that our expectation is correct at this moment.

Table 9 Results for the different sector-level external funds dependence

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

So far, we have been mainly focusing on supply side effects of financial conditions and crisis on
export market exiters. In the next sensitive test, we also include demand side impacts in our specification
in order to control for its effect on the exit rate. So as to do so, we put demand shock variable and the
product of it and industrial external credit conditions in the regression. The results are reported in table
10 and they suggest that there is only one variable that can explain the behavior of exiting firms, which
is the triple interaction term with global crisis dummy for FLEX. Additionally, the sign of coefficient
on this term is negative as in the previous estimations. This implies that the financial conditions and
external shocks in the same year of firm’s exit may not affect the firm’s decision on export exit in our
sample and this specification. In order to discuss this, we are going to test the hypothesis that exporting
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firms decide their exits after observing the conditions of one year before they stop exporting after the next
specification.

In the next test, we include the entry rate as an independent variable in our specification to control for
exporter dynamics and the change in the tightness of exporting markets. Since no firms can exit exporting
market unless they enter it, it is reasonable to assume a positive relationship between exit and entry rates.
Furthermore, a large fraction of entrants can be seen as the increase in the competitiveness in the market.
The results for these regressions are summarised in table 11. Again, coefficients on the all independent
variables are statistically insignificant except for the same variable in the previous specification. However,
the entry rate variable is significant and has a positive sign, which is consistent with our prediction. This
result may indicate that the increase in the rate of entry in t positively affects the log-odds of exit rate in
t. Furthermore, this could imply that the firm’s exit might be driven by these forces rather than financial
conditions. This relationship could be explained by the prediction from Melitz and Ottaviano (2008),
which state that country size, entry rate and entry rate are positively correlated. In addition, Eaton et al.
(2007) explore the exporters dynamics using the custom transaction data of Columbia over the period
1996-2005. They decompose trade growth into entrants, exiters and survivors, and conclude that small
and medium entrants are highly likely to exit next year and tend to have little impacts on trade growth.
These results imply that encouraging small and medium sized firms to start exporting may have only a
little impact on the trade growth. Thus, our result could be driven by small and medium sized firms in
developing countries.

Table 10 Demand shocks

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

Finally, we test the hypothesis that the exporting firm exit in t is more influenced by the conditions
and shocks in t-1 than those in t. To check this, we employ one year lagged independent variables in our
estimation. The results of the regressions are reported in Table 12. Firstly, the triple interaction terms are
statistically insignificant for all financial crises dummies and for all EXTFIN variables while the results
for the product of DF× EXTFIN for RZEX and FLEX are same as those of the baseline regression in
table 6. This means that exporting firms may exit more in the sector less dependent with external capital
in more financially constrained countries. This could be explained by a possibility that the number of
firms might be larger in the sector with less external finance since the financial system may be poorer
in developing countries than developed countries. However, we cannot interpret these results in the way
like that in this specification. Secondly, demand shock and its interaction term with sectoral financial
characteristics are statistically significant in the regression with RZEX and FLEX. The sign for import
demand is positive and for its interaction is negative. Normally, the improvement in demand may be
seen as a good chance to expand their sales. However, this can be also recognised as the increase in the
competition because other firms are also sensitive to the change in demand in the marked. Finally, the
coefficient on the lagged entry rate is significant and positive, which is consistent with our prediction
as well as there is a difference between the results from table 11 and 12 regarding this term. Those
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regressions illustrate that exit rate may be more sensitive to the rate of entry in t than that in t-1. This fact
will be discussed in the next section after conducting country-level analysis.

Table 11 Entry rate

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

Table 12 Lagged variables

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

In the results from industry-level regressions, our main finding is twofold. Firstly, it is suggested that
lagged DF×EXTFIN term for RZEX and FLEX may have a negative impact on the log-odds of exit rate,
which implies that firms in less external credit dependent industries exit more in the country with poor
financial conditions. The point here is that firm might decide their exit in t after realising the financial
conditions in t-1. Secondly, both entry rate in t and t-1 may be one of the main determinants of export
exit in t, although that of period t has more impacts. In order to check these facts in the framework of
country-level analysis, we are going to focus on country-level financial conditions in the next subsection.

5.2 Country-level analysis
In the previous subsection, we have tested the impact of both sector- and country-level credit conditions
on the rate of export exits. However, we cannot identify the effect of country-level financial condition
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itself since we have used the interaction terms so far. Furthermore, we cannot mention about level effect
of financial characteristic variables because of our specifications in the subsection 6.1. In this subsection,
we try to find that poorer quality of domestic banks and financial institutions are associated with higher
exit rate, especially during the banking and global crisis. Firstly, we estimate the baseline model, which
is the equation (6), with OLS using robust standard errors. In this specification, we only include the
industry-year fixed effect as now our main interest is country-level variables, which are time-varying
measures. Furthermore, we use exchange rate variable to control for the change in the trade specific
variable cost.

Table 13 The result from the baseline regression (country-level)

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

Table 13 summarises the baseline results for the country-level analysis. It is noticed that now the
coefficient on DF is positive and significant, which means that lower level of domestic credit has a positive
impact on the log-odds of exit rate. Furthermore, after controlling for initial factor endowment, country
size and income level, the sign of the product of DF and each crisis dummy is also positive and significant.
These are consistent with the prediction from theoretical models and now we can mention that poorer
financial institutions may have a positive impact on the probability of exit from exporting markets. In
the next specification, we intend to include entry rate in the regression as we used it in the previous
subsection.

Table 14 The result from the baseline regression with entry rate (country-level)

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

The results for the country-level regression with entry rate variable are presented in table 14. Same
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as industry-level analysis, the coefficient on entry rate variable is statistically significant and positive. In
addition, the significance and the sign of other independent variables are same as in table 13 while the
value of coefficient on credit condition variables is smaller than that from the previous regression due to
the inclusion of entry rate. Again, we can confirm that these results are consistent with our expectation
that is based on the theoretical models. In the next specification, we will check this fact using lagged
independent variables and compare the results from the estimation with independent variables of period t
and t-1.

Table 15 Lagged variables (country-level)

Note: Robust standard errors in parentheses. Results of fixed effect dummies and control variables are not reported here.

** p<0.01, * p<0.05, + p<0.1.

Table 15 reports the empirical results from the regressions with lagged explanatory variables. Inter-
estingly, the relationship among exit rate, financial condition variables and entry rate has changed now.
The significance and sign of each variable are nearly same as those in table 14. However, the results in
table 14 and 15 suggest that the country’s financial condition in t-1 is more important than that in t for
exporting firms in terms of their decision on export exit. Contrary, the log-odds of exit rate was more
affected by the entry rate in t than that in t-1. Therefore, for both types of analyses, namely industry-
and country-level empirics, entry rate in the period t has more impacts on the dependent variable than
that of t-1 while financial condition variables have an opposite relationship9. In the next subsection, we
will compute the effect of one- and ten-unit changes in independent variables on the expected exit rate by
using Duan (1983)’s smearing estimator in Stata.

5.3 Interpretation of changes in independent variables
So far, we have checked the significance and the sign of coefficients on each independent variable and
explored their impacts on the dependent variable. However, we should also interpret their effects on
entry rate as we use the log-odds of exit rate in our estimations. In order to check the degree of the
effect of increase in one- and ten-unit of domestic financial condition and entry rate variables, we use
the Duan (1983)’s method to remove a bias that occurs when we calculate anti-logarithm value from the
regression results. Firstly, we calculate the predicted exit rate, not the log-odds of exit rate, keeping the
independent variables at their mean values by using the coefficients and residual’s mean. Secondly, we
increase the value of domestic credit condition and entry rate by 1 and 10 unit from their mean values.
For the country-level financial constraint variable, there are two steps in the calculation. Firstly, compute
1 plus the mean of original data, i.e. if the original value was 51.6, we plus 1 and the value becomes
52.6. Secondly, we calculate the inverse value of 52.6, which is 0.019. For entry rate, we use the value
that is 0.01 plus the mean of entry rate since entry rate is not presented in percentage. We also do these

9We use the log-odds of entry rate as a dependent variable and exit rate as one of independent variables using the same speci-
fication in table 11, 12, 14 and 15. The relationship between entry rate and exit rate is approximately same as that in those tables.
Now we can mention that entry rate in t might be more affected by exit rate in t than that in t-1.
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calculations for ten-unit change in those variables. After calculating the predicted probability of export
exit with all independent variables’ means and one- and ten-unit increased independent variables, we
compute the difference between them. Now, we can check how much country credit condition and entry
rate affect the rate of exit. All results from these calculations are summarised in table 1610.

Table 16 Changes in country credit condition and entry rate

Note: These values are computed from results of the regression with entry rate and regression with lagged variables, which are table 14 and 15.

Firstly, the expected values in (A) in table 16 seem to be quite similar to the mean value of exit rate
in our dataset, even though the value is closer to the mean of developing counties than all samples. This
could imply that our specifications are structured appropriately. Secondly, it is shown that the ten-unit
increase in domestic capital variable in t-1 leads to the 1 percent decrease in the likelihood of export exit
both during the banking and financial crises. In this case, ten-unit means ten percent for domestic financial
condition variable, i.e. if the ratio of domestic capital in private sectors provided by the banking sector to
GDP increase change from 50 to 60, ceteris paribus, the expected exit rate, which was 35 percent, is now
34 percent. Finally, ten-unit growth of entry rate in t increases the probability of exit exporting markets
by 7 percent during the period of banking and global financial crises. Now, we can know which sector
and country policy makers should care about during banking and financial crises.

Unfortunately, we cannot compare the result from domestic credit constraint with that from entry rate
since their data do not share the same unit. However, at least we can mention that both conditions are
important for the firm’s decision on the closure in international markets. As a policy implication, we
are going to suggest that policy interventions should target both more competitive sectors and financially
constrained countries. For instance, if there are two countries that have the same condition regarding
domestic financial characteristics, the country with more competitive markets needs more policy inter-
ventions than the others. Thus, those conditions are important factors for both exporting firms and the
government.

6 Concluding remarks
It is widely accepted that trade volumes declined and a significant number of firms reduce their exports,
or even stopped export activities during the financial crisis in 2008 and 2009. If hysteresis exists, it is
difficult for firms to re-enter the international markets once they exit the market. In order to find the
determinants of closures in exporting market during the financial crises, we have conducted empirical
works using Rajan and Zingales(1998)’s method and log-odds model as well as focusing on sector- and
country-level financial constraints.

There are two main findings in the industry-level analysis. Firstly, sector-level external finance de-
pendence seems not to be an important determinant of firm’s export exit during the banking and financial

10See table D in appendix for the sample commands for the calculation.
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crises. It seems that sector-level credit conditions matter outside the periods of financial crises and that
firms in the less external finance dependent sectors tend to exit more in the country with poorer financial
institutions. This might be because that the share of the number of exporting firms in the sector with less
external capital may be larger in developing countries as they are likely to be more financially constrained
regarding country-level credit conditions. Secondly, it is illustrated that the rate of entry might be one
of key factors of firm’s decision on exit exporting markets. This may indicate that the exit rate is highly
likely to rise in more competitive markets.

In the country-level analysis, two facts are observed. Firstly, after controlling for other factors, the
result showed that the coefficient on country-level credit condition is significant and positive during the
crises periods. Furthermore, the dependent variable is more affected by domestic capital in in the private
sector provided by banks in t-1 than that in t. This implies that firms decide their closures in exporting
markets after observing country’s financial constraint of the previous year. Secondly, again the entry rate
can be recognised as one of main determinants of exit rates in international markets. After calculating the
expected likelihood of exporting exit, we confirmed that ten-unit increase in financial condition variable
can reduce the probability of death by 1 percent during the crises periods. Additionally, ten-unit rise in
exit rate may cause the increase in the exit rate by 7 percent. As a policy implication, it is suggested
that policy makers and international organisations should choose more competitive sectors and credit
constrained countries as the target of policy interventions during and after financial crises, although the
impact of domestic financial constraints seems small.

Although we have tested many issues that can cause biases, we can conduct additional analyses in
further works. Firstly, we assume that industry-level financial conditions are identical for all countries
and use the data of U.S. as the common variables. It is state that the sectoral financial characteristics
may be the same for all countries and that we only need the rank of external dependence. However,
this could cause the measurement error since industrial dependence of external finance might vary across
countries, especially in developing countries. In order to check this, we could construct a new variable
that represents county heterogeneity in terms of sector-level external finance dependence if it is possible.
Secondly, due to the lack of the data we only include one importer, which is the world, and our sample
has only a few developed countries. Because of these problems, we cannot include financial conditions in
partner countries in our specification and this could cause the sample selection bias in our results. Thirdly,
there is a possibility that the country heterogeneity in terms of types of exporting firms matters, especially
for developing countries11. Furthermore, their size matter because small firms tend to be affected more
than large firms (Bricongne et al. 2012). This implies that the fraction of each type or size of firms
can be added in the empirical specification. Finally, since we cannot identify the firm’s decision on
exit, surviving or changing market and product, there might be some bias in our results (Pavcnik 2002,
Greenaway et al. 2008). In order to take into account this problem, we should have firm-level data on
exporting activities that include the information on destination and product. Totally, it seems that these
problems are mainly from the unavailability of the data on trade and financial constraints across countries
and over time. Thus, it should be noted that the availability and the quality of those datasets should be
improved in order to study our topic more precisely

11For instance, according to Poncet et al. (2010), state and foreign owned companies tend not to be financially constrained while
private enterprises do in China.
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Appendix

Appendix A List of countries (5 developed and 37 developing countries)

Appendix B Sector-level external dependences

Source: Rajan and Zingles (1998), Fisman and Love (2003) and Kronszner et al. (2007).
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