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We examine the impact of past and current banking crises on the duration of trade relations. We also  
investigate how product-level characteristics such as the size of exports and exporting experience 
impact the time to recover after a banking crisis and whether products belonging to long and short 
term financially dependent sectors recover faster after a banking crisis. Using highly disaggregated 
US import data from 174 countries to the US between 1995 and 2009, we first provide evidence that 
banking crises negatively affect the survival of trade relations. On average, the occurrence of a 
banking crisis decreases the rate of survival of trade relations by 14%. Second, we find that both the 
size of exports  and exporting experience matter for recovery of trade relations after banking crises. 
However, the estimated hazard rate is on average 8% higher for the latter, implying that export  
experience is more important for recovery. In addition, whilst more experienced products recover 
faster in financially dependent sectors, there is no clear evidence indicating effects of size 
heterogeneity, neither in financially dependent sectors nor in non-financially dependent ones. Our 
results are not only very robust but are all reinforced under alternative specifications. 
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I. Introduction 

 

Survival matters in international trade. Besedes and Prusa (2006a) argue that a reason behind the lack 

of export growth at country level might be the inability to maintain export relationships. Similarly, 

Brenton, Pierola and von Uexkull (2009) show that poorly performing developing countries, despite 

having similar rates of introduction of new trade flows, experience much lower rates of survival of 

trade relations than stronger performing countries. These low survival rates undermine the expansion 

of export flows. Nitsch (2008) finds that the stability of aggregate trade patterns may mask 

considerable turnover at product level, with a large number of suppliers entering and exiting the 

market each year.  

 

The literature on the duration of trade has considered the role of a wide range of product-, sector- and 

country-level variables in determining survival rates.1 To the best of our knowledge, there has been 

no work that estimates how the occurrence of a banking crisis in an exporting country affects the 

survival of its export relations. The first contribution of this paper is therefore to provide evidence of 

the quantitative impact of banking crises on trade survival. Using data on product-level exports to the 

US from 174 countries between 1995 and 2009, we will first estimate a duration model à la Besedes 

and Prusa (2004) to study how trade relations are affected by a banking crisis (survival analysis).2 We 

find that banking crises have a negative and significant impact on the survival of export relations.  

 

International trade has been rapidly recovering following a 12.2 percent fall in 2009, the biggest fall 

in 70 years. The WTO forecasts a 9.5 percent rise in 2010 compared to the previous year.3 In addition 

there is evidence that when recovery occurs it is fast.  Specifically, from the sample of export data to 

the US (product-level exports to the US from 174 countries between 1995 and 2009), descriptive 

statistics4 indicate that most of the relations that recover after a banking crisis do so within two years 

(see  Table 1).   

 

Since recovery is well under way, it is as important as timely to draw lessons from past crises on the 

factors that affect the probability of resuming trade relations that have been interrupted by the crisis.  

Based on the previous evidence, the objective of the second part of this paper is to answer the 

 
1 See, among others, Besedes and Prusa (2006b), Besedes (2007), Brenton, Saborowski and von 

Uexkull (2009), Fugazza and Molina (2009) and Volpe-Martincus and Carballo (2009) for a study using firm-
level export data.  

2 The reason to have the US as destination country is that the original trade data we use (from Global 
Trade Atlas) contains information at the 10 digit level of disaggregation only for trade flows in and out the US. 

3 The World Bank's forecast is 11.2 percent, the OECD's is 10.6 percent. 
4 We have extrapolated all relations that were interrupted at the occurrence of a banking crisis in the 

exporting country. 



 2

                                                     

following questions: Which trade relations recover first? What distinguishes these fast-recovering 

relations? Is it the characteristics of the sector they belong to, or product-level characteristics matter? 

 

In order to do this, we use a duration model to investigate how different product characteristics such 

as the size of export values and exporting experience could have an effect on the time to recover after 

a banking crisis (recovery analysis). We also examine if certain sector characteristics such as long and 

short term financial dependence have an impact on the time to recovery. From the empirical literature 

on growth and finance 5 we know that firms operating on external financial dependent industries rely 

heavily on bank loans not only to support their capital investment but also to promote their export 

expansion. Having said that we would expect that after a banking crisis the financial sector will 

decrease if not stop its credit operations and as a consequence the recovery of export relations will be 

slower for products belonging to financially dependent sectors.  

 

Finally we analyze whether the impact of sectoral level characteristics has a product specific effect. In 

other words, we investigate if the interaction between sector level characteristics and size or 

experience has an impact on the time to recover. Throughout our paper we follow some empirical 

studies6 and we assume that an individual trade flow represents a firm.   

 

Understanding if different product characteristics have a different effect on the time to recover of 

trade relations is important from a policy perspective. In addition, analyzing if product recovery is 

uneven across financially dependent sectors and not financially dependent ones would give us an 

insight on the pattern of how quickly financial markets recover after a crisis and how long it takes 

them to fully re-start their short and long term financing operations for the private sectors. Finally, 

analyzing whether the effect of some sectoral characteristics on recovery is product specific would be 

useful for policy makers when deciding to whom to give financial assistance. 

 

The novelty of our results is that while both size and experience matter for recovery of trade relations 

after banking crises, experience has more significance, especially in financially dependent sectors. 

This outcome is consistent with some new empirical literature7 showing that not all exporter firms are 

the same and that firms that export for longer periods exhibit certain characteristics that differentiate 

them from sporadic exporters. In this context, it is intuitive that, independently of size, those products 

that have been exported for longer time, are the ones that will have less difficulties in recovering after 

a negative shock such as a banking crisis.   

 
5 See papers such as Petersen and Rajan (1994), Berger and Urdell (1993) and Nilsen (2002).  
6 See for instance Manova (2008). 
7 This literature includes papers such as Alvarez (2007), Alvarez at al (2009), Borgersen (2006). 
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In addition, the fact that more experienced products enter first in financially dependent sectors is in 

line with empirical studies on banks’ lending behaviour such as Petersen and Rajan (1994)  showing 

that firm’s age as well as the duration of the relationship between a firm and a bank are an important 

determinant of the cost of financing. Having said that, it is not surprising that after a banking crisis, 

when banks are faced with a lack of liquidity requiring them to restrict credit, only well established 

and better known firms are likely to get access to credit from the banks and will be able to cover some 

of their cost of production and exporting. 

 

The paper proceeds as follows. The next section discusses some stylized facts. Section III discusses 

the data. Section IV presents the estimation strategy. Section V describes the main results on the 

effects of banking crises on survival. Section VI examines the recovery of trade relations and provides 

some robustness checks. Section VII concludes.  

 

II. Some stylized facts  

 

Survival matters in trade, especially after banking crises 

 

We have collected annual product-level exports, disaggregated at the HS-10 level, from 174 countries 

to the US between 1995 and 2009. The dataset provides information on the duration of each export 

relation, making it amenable to survival analysis. In this dataset, on average, 24% of trade relations 

were interrupted by the occurrence of a banking crisis between 1996 and 2008 (see Table 2).8 The 

stylized fact that banking crises negatively affect the survival of trade is confirmed by the Kaplan-

Meier survival estimates, shown in Figure 1. Trade relations hit by a banking crisis (BC dummy equal 

to one) exhibit lower survival rates than trade relations not hit by a banking crisis (BC dummy equal 

to zero). In other words, banking crises negatively affect the unconditional probability of survival of a 

trade relation. 

 

Experience matters for recovery 
 

 
8 Table 2 lists all systemic banking crises that occurred between 1995 and 2008 in countries exporting to 

the United States. It uses the definition of banking crisis from Leuven and Valencia (2008), and it includes crisis 
episodes for 2008 for France, Germany, Luxemburg, Ireland, Belgium, Iceland, Netherlands and the UK.  We 
consider as "destroyed" all relations that were active the year before the crisis, and turned inactive on the year of 
the crisis. Alternatively, in order to take into account the fact that the effects of banking crises can materialize 
with a lag, we have counted as "destroyed" all relations that turned inactive on the year of the crisis or the year 
after. The results are available upon request.     
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Experience, defined as the number of years a relation was active before a banking crisis, 

unambiguously helps firms to recover faster. As shown in Table 3, 45% of products with 12 years of 

experience re-entered the export markets after one year, while only 22% of products with 1 year of 

experience re-entered after one year. Size, on the other hand, does not matter as much as experience 

for recovery. A way to visualize this is with Kaplan-Meier survival estimates (see respectively,  

Figure 2 and Figure 3). In Figure 2, products have been ranked in three different groups (quantiles) 

according to their experience, measured as the count of number of years that a trade relation was 

active before a banking crisis. It is evident that the relations belonging to the third quantile (more 

experienced relations) recover faster than those belonging to the second and first quantiles 

respectively.9 In Figure 3, products have been ranked within quantiles according to the size of the 

relation, measured as value of exports at the spell that ended with the crisis. This figure shows only 

limited evidence that bigger relations recover faster. 10

 

Sectoral financial dependence has an experience-specific effect 

 

Statistical analysis also shows that measures of sectoral financial dependence have an experience-

specific effect. Consider the unconditional survival estimates graphed in Figure 4. In this figure the 

patterns of each quantile of experience interacted with financial dependence are represented. Within 

the group of experienced relations (products with experience belonging to the third quantile), the 

survival function is lower in trade credit dependent sectors (TCD equal to one) than in non trade credit 

dependent sectors (TCD equal to zero). This implies that in the former type of sectors more 

experienced trade relations re-enter faster than in the latter type of sectors. This pattern is reversed for 

less experienced relations (products belonging the first and second quantiles)  In fact, for this set of 

products, the survival function is higher in trade credit dependent sectors (TCD equal to one) than in 

non trade credit dependent sectors (TCD equal to zero). In other words, in the former type of sectors 

less experienced trade relations re-enter faster than in the latter type of sectors. In contrast, as it can be 

observed in Figure 5, there is no clear descriptive evidence indicating effects of size heterogeneity, 

neither in financially dependent sectors nor in non-financially dependent ones.11

 

III. Data 

 

 
9 In the graph, higher survival rates imply longer periods of inactivity, therefore a lower probability of 

re-entry. 
10 From the graph it might seem that the variable size is not constant across time. We control for this in 

the regressions by stratifying the sample (see below). 
11 From the graph it might seem that the variable size is not constant across time. We control for this in 

the regressions by stratifying the sample (see below). 
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The analysis is based on US manufacturing trade import data from 174 countries from the Global 

Trade Atlas (GTA). These data is recorded at the HS 10 digit level of disaggregation from 1995 until 

2009. The reason to use have the US as destination country is that the original trade data we use (from 

Global Trade Information Services) contains information at the 10 digit level of disaggregation only 

for trade flows in and out the US. As in Brenton, Saborowski and von Uexkull (2009), we use US 

import data as a mirror from exports to the US, because they tend to be more reliable than export data, 

especially for developing countries.  

A key step in our analysis involves converting the annual data into periods (or spells) of service for 

each trade relationship. This setup allows us to calculate survival and recovery rates of trade relations. 

We define a trade relation as the exports of a certain product k from country i. We consider that an 

export relation can have one or more non-overlapping spells according to the number of times it is 

interrupted during the whole period of analysis. If, for instance a country exports the same product 

during 1997-2001 and again during 2005-2008 we would say that that export relation has two 

independent spells.  

 

For the survival analysis we have a database with a total of 848,659 spells. This database contains 

information on the dates of exit and re-entry of products into export markets as well as various 

product, sector and country specific characteristics for each spell. For the recovery analysis we 

construct a database in which only the information regarding export relations that exit during a 

banking crisis is kept. In this last case the sample consists of 14,515 spells. 

 

We use data on banking crises from Leaven and Valencia (2008). This database contains information 

on 124 systemic banking crises over the period 1970- 2007. The authors define as systemic banking 

crisis those crisis in which a country’s corporate and financial sectors experience a large number of 

defaults and financial institutions and corporations face great difficulties repaying contracts on time. 

Given that the availability of export data at HS 10 digit level starts only in 1995, we use a sub-sample 

of the previous dataset, including a total of 24 systemic banking crises. In addition, we complement 

Leaven and Valencia dataset by adding information from the 2008 financial crisis. Specifically, based 

on the criteria of bank default and government intervention, the banking crisis is recorded for the 

following countries:  the UK, France, Germany, Belgium, Luxembourg, Iceland, the Netherlands, and 

Ireland.12   

 

 
12 Each of this countries has experienced the failure of a significant Banking Institution. Northern Rock 

for the UK, Fortis Bank in the case of the Benelux countries and France. Icesafe in Iceland. Hypo in Germany 
and Bank of Ireland in Ireland. 



Finally, in our study we use variables for both short and long term financial dependence. The 

indicator of long-term financial dependence (EFD) comes from Rajan & Zingales (1998) and is 

computed at ISIC three-digit industry level.  For short-term financial dependence (TCD) we use trade 

credit dependence from Levchenko (2009), computed at NAICS four digit level (the original measure 

is from Fisman and Love (2003)). From Table 4 it is possible to see that the correlation between short 

and long term financial dependence is very high and equal to 0.7.  

IV. Empirical strategy 

 

Our empirical analysis is divided in two main parts. First we estimate a duration model à la Besedes 

and Prusa (2004) to study how trade relations are affected in times of crisis. Second, always using a 

duration model but this time only for those products that exited with a banking crisis, we will analyze 

how certain exporter and sectoral characteristics have an effect on the time to recover after banking 

crises. It is important to take into account that in this second part of the study duration refers to the 

time during which a trade relation has been inactive, therefore the shorter the duration, the faster the 

recovery. 

 

The regression we estimate is a stratified Cox proportional hazard model of the form 

 

)'exp()(),,( 0 ββ xthxth cc =  

 

where x  denotes a series of explanatory variables and β  is the vector of coefficients to be estimated. 

The baseline hazard  represents how the hazard function changes with time and is different for 

each strata of the sample.  

)(0 thc

 

The baseline estimations are stratified by year, exporting country and three-digit ISIC industry.13 This 

in order to allow for a different hazard function for respectively each year, country and sector. In 

addition, we cluster standard errors by sector (ISIC three digit) and country to allow for intra-industry 

and country correlation in the error terms. 

 

The main explanatory variable for the survival analysis is a banking crisis dichotomous variable, that 

takes the value of one in those years in which a certain country has experienced a banking crisis.  In 

addition, a common set of control variables is included in all regressions. First, variables such as the 

total number of countries exporting a certain product to the US and the total value of product exports 
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13 When sector-specific variables are included in the regression we do not stratify the sample by sector.   
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will respectively serve as controls for the extensive and the intensive margin of competition. Second, 

to control for the fact that the banking crisis variable might be capturing a deterioration of demand in 

the destination country we introduce a product-specific measure of the growth of US imports. We also 

introduce country and sector fixed effects to control for any country and sector specific characteristic. 

Finally, we include fixed effects for the year in which a trade relation is started to control for the fact 

that certain years might be more favourable than others when it comes to export decisions. 

 

With respect to recovery, we test whether size and experience of export relations at the time of exit 

have an impact on the number of years it takes to re-enter the export markets. In addition, to analyze 

whether products that exit the export market during a crisis recover at different speeds, according to 

the sector to which they belong, we also include an interaction term between a set of long- and short-

term financial dependence indicators and product characteristics. Also in this case we include a set of 

control variables such as the total number of countries exporting a certain product to the US and the 

total value of product exports. In this case however, these variables are recorded at the time of re-

entry of a particular spell.  

 

There are some econometric issues related with our empirical methodology that are common to all 

duration models. First and most important, in the survival analysis we do not want to artificially 

record a banking crisis that occurred during a trade relation as happening at the beginning or at the 

end of its duration. We will solve this problem by splitting each export relationship at the time of the 

banking crisis, and assuming that the crisis lasts for 1 year. 

Second, for some export relations it might be impossible to accurately observe their beginning and/or 

their ending. We do not know if an export relation that is first observed at time t actually started at 

time s<t (left censoring). Likewise, we do not know whether an export relation that is last observed at 

time T was interrupted at T or continued after it (right censoring). To control for left censoring in the 

survival analysis we drop those spells that we observe starting in 1995, the first year of our sample. 

The Cox model, which we use for estimations, controls for right censoring.  

 

Third, there are products that exit more than once (multiple spells). The general approach of the 

literature to control for multiple spells in duration models is to include in the regressions a multiple 

spell dummy equal to 1 if the relation has at least one exit during the sample period. However, to 

control for the fact that multiple spells are time-varying within a relation we consider a different 

definition of multiple spell. More specifically, we construct a multiple spell dummy equal to 1 if the 

relation that is interrupted at time t has at least one exit at time s<t. This approach, we believe, is 

theoretically more correct than the standard approach of the literature because it does not consider a 
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relation to be characterized by multiple spells until its first observed re-entry, but only after it. 

Alternatively we construct a variable equal to the number of spells before time t. 14  

 

Due to the high level of disaggregation of the dataset, throughout all the analysis we make the 

assumption that there is a representative firm for each trade relation. This will allow us to refer to 

"experience" and "size" as two measures of heterogeneity among exporters. As can be seen in Table 4, 

in our sample the correlation between size of exports volumes and export experience is very low 

(0.09). This means that these two variables are not the same and hence they capture different 

characteristics of exporters. 

 

V. Banking crises and the duration of trade relations  

 

In Table 5 the Cox proportional hazard model results on the effect of a banking crisis on the survival 

of export relations are presented.  All estimates in the Table are expressed in terms of hazard ratios. A 

hazard ratio greater than one indicates an increase in hazard and shorter duration, therefore meaning 

that an export relation survives less.  

In the first column, it can be seen that a banking crisis raises the hazard ratio, thereby increasing the 

probability that a trade relation is interrupted. Specifically, a banking crisis increases the probability 

of exit by  almost 14%. This outcome is in line with the stylized fact that banking crises negatively 

affect the survival of export relations. In addition, control variables such as the total number of 

suppliers and the total exports of the products have a positive impact on the probability of survival. 

This result is consistent with the results of the literature of trade survival, in which both the extensive 

and the intensive margin of competition have a positive effect on survival. Also the coefficient on 

demand shock presents an expected sign, implying that positive demand shocks reduce the probability 

of exit.  However this coefficient is not significant in most of the regressions. 

In column (2) we include a measure of the size of an export relation recorded at the beginning of the 

spell. We can observe that size increases survival. However, its inclusion does not affect the 

coefficient on BC – on the contrary, it rises marginally. 

As mentioned by Besedes (2007), "for some products $15,000 may be big and for others $1 million 

could be small". In column (3) we include in the regression the market share of a product to control 

for product heterogeneity. This variable is defined as the ratio of total product exports over its average 

world exports, should control for product heterogeneity. As can be seen in the results, the effect of 

market share on survival is still positive and significant.  

 
14  When we use this second variable results are qualitatively the same. 
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Neither in the Leaven and Valencia (2008) dataset used for systemic banking crises, nor in other 

datasets we have looked at, is there systematic information on the final date of banking crises. 

Therefore, in the previous regressions we have assumed a common duration of one year for all 

banking crises. In column (4) regressions are replicated but this time considering that the effect of a 

banking crisis lasts two years. The banking crisis coefficient still has a negative impact on product 

exit.  

Finally in the last column of Table 5 we exclude the year 2008 from the set of banking crises. The 

2008 crisis hit disproportionately larger exporters from developed countries, which have a 

comparative advantage in financially dependent sectors. Therefore, the effect of the crisis might in 

this case pick up financial dependence. Results show that the coefficient on of banking crisis still has 

a negative and significant effect on the survival of export relations.  

In Table 6 we present the results of alternative estimation techniques, a linear probability model 

(LPM, columns (1) and (2)) and a Probit model (columns (3) and (4)), where the dependent variable is 

a dichotomous variable equal to one if an export relation is interrupted.15 The occurrence of a banking 

crisis increases the probability of exit, as was found in the Cox regression. In columns (2) and (4) we 

include two additional variables: size (export values) and experience (the count of number of years 

that a trade relation was active), both lagged by one year.16 It is possible to observe that both size and 

experience reduce the probability of exit. This result is in line with studies such as Brenton, 

Saborowski and von Uexkull (2009) which show that initial size of an export flow, as well as 

exporting experience, positively affect survival.  

VI. Are you experienced? 

In this section we first investigate how different product characteristics such as the size of export 

values before a banking crisis as well as the export experience could have an effect on the time to 

recover after a banking crisis. 

 In Table 7 all estimates are expressed in terms of hazard ratios. In this case however, a hazard ratio 

greater than one indicates a shorter duration, therefore meaning that an export relation recovers faster. 

In column (1) and column (2) the size of exports at exit and export experience at exit have been 

separately included in the regressions. From the results we observe that both experience and size 

increase the probability of recovery. In fact, an increase in size or experience increases the probability 

of exit by 8% and 1,8% respectively. Results from column (3) show that even after taking into 

 
15 Notice that in the Probit regression we use robust standard errors, because clustering is not 

computationally feasible.  
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account product heterogeneity17 the impact on the probability on time to recover is qualitatively and 

quantitatively similar even after using a relative measure of size such as product share of exports.  

In column (4) both variables, namely the size of exports and export experience, are 

contemporaneously included in the regression. We can see that also in this case both size and 

experience have a positive impact on the time to recover. However, while the magnitude of the size 

coefficient remains unchanged, the coefficient of experience is smaller. From the results we can see 

that while products with more experience recover faster, size seems to be much less correlated than 

experience with the probability of recovering. Specifically, while an additional year of experience 

increases the probability of recovering by 7,9%, size increases the hazard ratio by a smaller amount, 

1,2% for a one percent increase in value of exports.  

Finally in column (5), regressions are performed ranking products in 3 different quantiles according to 

their size and experience respectively. From the results it is possible to see that while the effect of the 

size of exports does not vary across groups, the effect of export experience is statistically different 

between quantiles. This last result implies that export experience might have a non linear effect on 

recovery. It is also possible that the effect of other explanatory variables is mismeasured due to the 

fact that they have an experience specific effect.  

 With respect to the control variables, both the number of suppliers at re-entry and the total exports of 

a certain product at re-entry have a positive effect on the probability of recovery. These results 

indicate the presence of a pro-competitive effect both at the extensive and the intensive margin of 

competition. Finally, we see that in all regressions, the higher the frequency a product has exited and 

entered the export market, the lower is the probability of recovery. A possible intuition for this result 

is as follows: relationships with multiple spells before the crisis might be low-productivity ones, with 

productivity levels close to the cut-off that makes exporting profitable. These trade flows will 

therefore tend to re-enter later after a banking crisis.  

In Table 8 we replicate the previous regressions but this time including a set of variables capturing 

sectoral financial dependence. More specifically, in columns (1) and (2) a dichotomous variable 

proxying long term external finance dependence is included (EFD).  In columns (3) and (4) a 

dichotomous variable equal to one for trade credit dependent sectors is included (TCD). We can see 

that in neither of the regressions the indicators of financial dependence present a significant effect. In 

addition, results from columns (2) and (4) show that the heterogeneity of the export experience 

variable still persists.  

 
16 The variable experience cannot be included in a Cox regression because it is highly correlated with 

the duration of a spell, which is the conditioning variable in duration models. 
17 see discussion in previous section. 
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To examine whether variables such as financial dependence have an experience specific effect we re-

estimate the Cox proportional model separately for each of the three groups of export experience. The 

results are presented in Table 9.18 Reading across columns it is possible to observe that the 

coefficients of both long term financial dependence and trade credit dependence change across 

quantiles, implying that they have an experience specific effect. Specifically, whilst for least 

experienced products financial dependence has a negative impact on the time to recovery, more 

experienced exporters enter faster in financially dependent sectors.  The sign and the magnitude of the 

other explanatory variables do not vary significantly across different groups of export experience.  A 

Cox regression is also estimated for different groups of export size and results, available under request 

show that neither financial dependence variable nor the other control variables have a size specific 

effect. 

An alternative approach to investigate whether financial dependence has a product specific effect is 

presented in Table 10. Specifically, both long term financial dependence and trade credit variables are 

interacted with the two different groups of respectively exporting experience and size of exports. The 

results confirm the fact that in both long- and short-term financially dependent sectors, products with 

more experience recover faster than products with less experience (see columns (1) and (2)). More 

precisely, in financial dependent sectors, more experienced products enter first. In contrast, there is no 

clear evidence indicating the effects of size heterogeneity on the time to recover, neither in financially 

dependent sectors nor in non-financially dependent ones (see columns (3) and (4)).   

Due to the fact that the interpretation of interaction terms in not an easy task in Cox proportional 

models, the same regressions are run using both a linear regression model (LPM) and a Tobit model 

and are presented in Table 11. For both methodologies the dependent variable is the number of years 

it takes to an export relation to re-enter the foreign markets after a banking crisis. In addition, the 

latter model takes into account the fact that some export relations are right censored and hence has not 

been resumed yet.19 We observe that, as in the Cox proportional model, both experience and size 

decrease the time to recover. However, the effect of experience is always higher.  In addition, from 

columns (1)-(4) it is possible to conclude that more experienced exporters enter first in financially 

dependent sectors. Once again, it can be seen from columns (5)-(8) that the interaction between 

exports size and respectively long and short-term financial dependence is not significant. From the 

previous results we can conclude that  independently of size, products with more years of experience 

 
18 In the (1) and (4) columns of Table bla the variable total number of previous spells is dropped from 

the regressions due to the very high collinearity with the experience variable.  
19 In our sample. The maximum value of time to recover is 12 years. We have hence assumed that the 

products that have not re-entered the export market yet will enter after 15 years. We have also assumed that thy 
enter after 20 or 30 years and results do not change. . 
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might have a higher advantage in obtaining external finance, thereby recovering faster after a banking 

crisis.20

 

Robustness checks 

 

One of the key assumptions of the Cox proportional hazard model is that the estimated hazard ratios 

are proportional and hence they do not vary over time. In order to test if the variables included in our 

model have a consistent effect on time (that is, they always decrease or always increase the hazard 

ratio) we perform the Grambsch and Therneau (2000) test on the proportionality of hazards. As can be 

seen in Tables 7-10, the global proportionality of the hazards on time is never rejected. In addition, 

when the test is performed for each of the variables of our interest, the null hypothesis of 

proportionality of hazards cannot be rejected in most of the cases.21 Finally, we have performed 

alternative tests such as the inclusion of time-varying covariates in the regressions and, in line with 

the previous results, we find that these coefficients are always not significant.   

 

In addition, factors such as the presence of measurement errors regarding the end of a spell and 

aggregation issues might bias our results. With respect to the first case, trade relations are not always 

recorded in a timely and precise fashion. If for a given trade relation there is a gap of one year 

between two spells, this might be due to potential measurement errors rather than genuine exit. To 

take this into account we merge such spells in a single one and we perform again our regressions. 

With respect to the second issue, in our analysis trade relationships are defined using product level 

data. The highly disaggregated nature of our trade relations might bias results towards short duration. 

More specifically, using data at product level, if a supplier which produces a variety of products 

within an industry shifts his exports from one product to another, we would observe more exits than 

what is occurring. To deal with this problem we perform the regressions aggregating the product level 

variables at the 5-digit SITC level.   

 

In all robustness checks, both size of export values  and exporting experience continue to have a 

positive impact on the probability of recovery with the latter having a more significant impact. 

Moreover, the result still holds that only experience matters for the recovery in financially dependent 

sectors. 

 

 

 
20 In order to sharpen our conclusions, we are planning to perform the same analysis using firm-level 

data.  
21 Results available upon request.  
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VII. Conclusion  

 

Measuring the effects of a banking crisis and understanding the patterns of the recovery of trade 

relations is not an easy task and it is a very important question for policy makers when reacting to 

financial shocks. Our study, based on a duration model using disaggregated data of exports at product 

level, allows us to answer a set of questions of important policy relevance.  

 

First we are able to show that a banking crisis negatively affects export trade relations. In addition we 

find that bigger and more experienced exporters are less adversely hit by a banking crisis than 

respectively smaller and less experienced exporters, which may not be productive enough to 

overcome a sharp drop in foreign demand. Our results are consistent with some empirical studies 

confirming the fact that initial size of an export flow, as well as exporting experience, positively affect 

survival.  

Second, while size and experience act as complements in the survival analysis, this is not the case for 

recovery after banking crises. More specifically, exporter experience has a more significant effect on 

time to recover. In addition, consistent with the idea that within sector heterogeneity matters, we find 

that long and short term sectoral financial dependence has an experience specific effect. In particular, 

more experienced exporters re-enter faster in financially dependent sectors. This result has very 

important policy implications since it shows that by only considering variables such as size to explain 

export decisions, other exporter characteristics determining firm performance in foreign markets, such 

as experience, may be overlooked. Specifically, if the objective of a policy is to help trade recover 

faster after financial disruption, relatively un-experienced exporters should be targeted to restart 

foreign operations, independently of their size. 
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 Figures and Tables 

Figure 1: Banking Crisis and survival of trade relations 
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Figure 2: Experience and survival of trade relations 
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Figure 3: Size and survival of trade relations 
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Figure 4: Experience, trade credit dependence and survival of trade relations 
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Figure 5: Size, trade credit dependence and survival of trade relations 
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Table 1: Time to recover after banking crises 

Time to recover 
(years) N. of products Percent

1 3,721 51.4
2 1,124 15.5
3 649
4 443
5 366
6 251
7 200
8 178
9 122

10 106 1.5
11 56 0.8
12 27 0.4

Total 7,243 100

9.0
6.1
5.1
3.5
2.8
2.5
1.7
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Table 2: Banking crisis and survival of trade relations 

Country Banking Crisis Tot N. relations Relations destroyed as %

AR 2001 2411 615 26%
BE 2008 6282 1415 23%
BG 1996 703 241 34%
CN 1998 9254 1016 11%
CO 1998 2133 561 26%
CZ 1996 2325 596 26%
DE 2008 10713 1110 10%
DO 2003 2080 550 26%
EC 1998 1006 316 31%
FR 2008 9755 1304 13%
GB 2007 10420 1347 13%
HR 1998 562 178 32%
ID 1997 3535 644 18%
IE 2008 3129 809 26%
IS 2008 577 222 38%
JM 1996 692 219 32%
JP 1997 9776 962 10%
KR 1997 6803 1080 16%
LU 2008 691 241 35%
MY 1997 3414 709 21%
NI 2000 356 88 25%
NL 2008 6534 1262 19%
PH 1997 3304 684 21%
RU 1998 2423 695 29%
SK 1998 791 261 33%
TH 1997 4544 844 19%
TR 2000 3126 665 21%
UA 1998 746 237 32%
UY 2002 683 150 22%
VN 1997 790 192 24%  

 

 
 

Table 3: Years of experience and time to recover 
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Years of 
experience (YoE)

N. of products 
that re-enter after 

1 year

N. of products 
by YoE Share

1 1626 7303 0
2 496 1980 0.25
3 278 1100 0.25
5 236 818 0.29
4 282 968 0.29
6 213 709 0.30
8 127 417 0.30
7 175 518 0.34
9 111 294 0.38

11 56 136 0.41
10 90 203 0.44
12 31 69 0.45

 

 

 

 

 



 
 

Table 4: Correlation of Explanatory Variables 

Experience 
at exit

Exports at 
exit

N. Suppliers 
at reentry

Tot. exports 
reentry

N. previous 
spells

Ext. 
Fin.Dep

Trade cerdit 
Dep.

Experience at exit 1

Exports at Exit 0.09 1

N. Suppliers at reentry -0.12 -0.09 1

Tot Product exports at reentry -0.06 0.22 0.62 1

N. previous spells 0.62 -0.01 -0.15 -0.09 1

External Finance Dependence -0.01 0.13 0.04 0.21 -0.004 1
Trade Credit Dependence -0.03 0.15 0.07 0.26 -0.006 0.70 1  

 

 
 
 
 
 
 

Table 5: The effect of banking crises on trade relations survival  
(Cox proportional hazard estimates) 

 

1 year BC 1 year BC 1 year BC 2 years BC 1 year BC 
excluding 2008

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

BC 1.138*** 1.154*** 1.156*** 1.029*** 1.036***
[0.013] [0.013] [0.014] [0.010] [0.013]

Size at spellend 0.910*** 0.909*** 0.910***
[0.001] [0.001] [0.001]

Product market share at spellend 0.906***
[0.001]

N suppliers at sepellend 0.990*** 0.989*** 0.992*** 0.989*** 0.990***
[0.000] [0.000] [0.000] [0.000] [0.000]

Total Product exports at spellend 0.966*** 0.991*** 0.906*** 0.992*** 0.991***
[0.001] [0.001] [0.001] [0.001] [0.001]

Demand shock 0.996* 0.998 0.998 0.999 1.000
[0.003] [0.002] [0.002] [0.003] [0.003]

N. previous spells 0.966*** 0.957*** 0.958*** 0.957*** 0.946***
[0.003] [0.003] [0.003] [0.003] [0.003]

Observations 848659 848659 848659 822306 713378

Note: Clustered (by country and by ISIC three digit industry) standard errors in brackets.          
*** p<0.01, ** p<0.05, * p<0.1. Sample stratified by country, ISIC three digit industry and year. 
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Table 6: The effect of banking crises on product exit  

Dependent Variable: Exit (1) (2) (3) (4)

BC 0.012*** 0.033*** 0.007*** 0.025***
[0.002] [0.003] [0.001] [0.001]

Size t-1 -0.023*** -0.027***
[0.001] [0.000]

Experience t-1 -0.033*** -0.020***
[0.001] [0.000]

N suppliers t-1 -0.003*** -0.003*** -0.003*** -0.004***
[0.000] [0.000] [0.000] [0.000]

Total Product exports t-1 -0.011*** -0.005*** -0.005*** 0.000***
[0.001] [0.001] [0.000] [0.000]

Demand shock -0.002*** -0.002*** -0.004*** -0.004***
[0.001] [0.001] [0.000] [0.000]

Multiple spell dummy -0.011 -0.057*** 0.106*** 0.141***
[0.009] [0.009] [0.000] [0.001]

Observations 1733314 1346209 1733311 1346209
R-squared 0.142 0.318

LPM PROBIT

 
Note: In columns (1) and (2) clustered (by country and by ISIC three digit industry) standard 
errors in breackets. In columns (3) and (4) robust standard errors in brackets. *** p<0.01, ** 
p<0.05, * p<0.1. All regressions include ISIC three digit, country and year fixed effects. 

 

 

Table 7: Time to recover and exporter characteristics (Cox proportional hazard estimates) 

 

Variables (1) (2) (3) (4) (5)

Total years of experience at exit 1.080*** 1.079***
[0.007] [0.007]

Exports at exit 1.018*** 1.012***
[0.005] [0.004]

Product market share at exit 1.020***
[0.005]

Years of experience at exit q2 1.060***
[0.024]

Years of experience  at exit q3 1.579***
[0.083]

Exports at exit q2 1.057***
[0.022]

Exports at exit q3 1.077***
[0.021]

N of suppliers at reentry  1.008*** 1.010*** 1.009*** 1.009*** 1.008***
[0.001] [0.002] [0.002] [0.001] [0.001]

Total product exports  at reentry 1.019*** 1.019*** 1.038*** 1.017*** 1.019***
[0.005] [0.005] [0.007] [0.005] [0.005]

Number of previous spells 0.926*** 0.985 0.984 0.928*** 0.901***
[0.019] [0.021] [0.021] [0.019] [0.021]

Observations 13896 13896 13896 13896 13896

Global test of proportional hazards (p-values) 0.32 0.056 0.063 0.41 0.431

Note: Clustered (by country and by ISIC three digit industry) standard errors in brackets.                  
*** p<0.01, ** p<0.05, * p<0.1. Sample stratified by country, ISIC three digit industry and year. 
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Table 8: Time to recover and financial dependence (Cox proportional hazard estimates) 

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

Total years of experience at exit 1.083*** 1.090***
[0.007] [0.008]

Exports at exit 1.007** 1.006*
[0.003] [0.004]

Years of experience at exit q2 1.048*** 1.068***
[0.017] [0.019]

Years fo experience  at exit q3 1.547*** 1.611***
[0.071] [0.082]

Exports at exit  q2 1.037** 1.042**
[0.015] [0.017]

Exports at exit q3 1.054*** 1.053***
[0.015] [0.017]

EFD 1.011 1.009
[0.013] [0.014]

TCD 1.018 1.016
[0.014] [0.014]

N of suppliers at reentry  1.005*** 1.005*** 1.006*** 1.006***
[0.001] [0.001] [0.001] [0.001]

Total product exports  at reentry 1.010*** 1.011*** 1.008** 1.009**
[0.003] [0.003] [0.004] [0.004]

Number of previous spells 0.932*** 0.913*** 0.927*** 0.906***
[0.019] [0.021] [0.020] [0.022]

Observations 13763 13763 12214 12214
Global test of proportional hazards (p-values) 0.292 0.282 0.607 0.424  
Note: Clustered (by country and by ISIC three digit industry) standard errors in brackets.                  
*** p<0.01, ** p<0.05, * p<0.1. Sample stratified by country, and year. 

 
Table 9: Time to recover and financial dependence  

(Cox proportional hazard estimates with group varying characteristics) 

Variables Experience q1 Experience q2 Experience q3 Experience q1 Experience q2 Experience q3

Exports at exit 1.003* 1.027*** 1.018 1.000 1.028*** 1.019*
[0.002] [0.009] [0.012] [0.002] [0.010] [0.011]

EFD 0.986* 1.017 1.175***
[0.008] [0.033] [0.058]

TCD 0.989 1.018 1.188***
[0.008] [0.038] [0.060]

N of suppliers at reentry  1.002*** 1.007*** 1.022*** 1.001*** 1.007*** 1.023***
[0.000] [0.002] [0.003] [0.000] [0.002] [0.003]

Total product exports  at reentry 1.007*** 1.018* 1.005 1.007*** 1.016 0.998
[0.002] [0.010] [0.013] [0.003] [0.011] [0.013]

Number of previous spells 0.843*** 0.885*** 0.837*** 0.870***
[0.040] [0.022] [0.041] [0.024]

Observations 6765 2977 4021 5829 2686 3699

Global test of proportional hazards (p-values) 0.999 0.733 0.527 0.999 0.805 0.655  

Note: Clustered (by country and by ISIC three digit industry) standard errors in brackets.    *** p<0.01, 
** p<0.05, * p<0.1. Sample stratified by country, and year. 
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Table 10: Financial dependence, exporter characteristics and recovery   
(Cox proportional hazard estimates) 

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

Years of experience at exit q1 1.018 1.042*
[0.023] [0.023]

Years of experience at exit q2 1.420*** 1.496***
[0.074] [0.082]

Exports at exit q1 1.059** 1.055**
[0.025] [0.024]

Exports at exit q2 1.027 1.033
[0.023] [0.021]

 EFD 0.969*** 1.012
[0.011] [0.020]

Years of experience at exit q1 x EFD 1.058*
[0.032]

Years of experience at exit q2 x EFD 1.173***
[0.063]

TCD 0.974** 1.017
[0.011] [0.019]

Years of experience at exit q1 x TCD 1.056
[0.036]

Years of experience at exit q2 x TCD 1.174***
[0.064]

Exports at exit q1 x EFD 0.962
[0.028]

Exports at exit q2 x EFD 1.033
[0.028]

Exports at exit q1 x TCD 0.974
[0.029]

Exports at exit q2 x TCD 1.026
[0.029]

Observations 13763 12214 13763 12214

Global test of proportional hazards (p-values) 0.534 0.671 0.642 0.822  

Note: Clustered (by country and by ISIC three digit industry) standard errors in brackets.                  
*** p<0.01, ** p<0.05, * p<0.1. Sample stratified by country, and year. 
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Table 11: Financial dependence, exporter characteristics and recovery   

(OLS and Tobit estimates) 

 

Variables OLS Tobit OLS Tobit OLS Tobit OLS Tobit

(1) (2) (3) (4) (5) (6) (7) (8)

Years of experience at exit -0.288*** -0.536*** -0.319*** -0.598*** -0.358*** -0.657*** -0.388*** -0.716***
[0.035] [0.065] [0.036] [0.068] [0.032] [0.058] [0.036] [0.067]

Exports at exit -0.073*** -0.127*** -0.068*** -0.120*** -0.085** -0.156** -0.073** -0.130**
[0.022] [0.042] [0.023] [0.045] [0.037] [0.069] [0.032] [0.061]

 EFD -0.181 -0.201 -0.686 -1.188
[0.309] [0.570] [0.540] [1.007]

TCD 0.335 0.552 -0.025 -0.085
[0.209] [0.403] [0.414] [0.784]

Years of experience at exit x EFD -0.132*** -0.226***
[0.040] [0.068]

Years of experience at exit  x TCD -0.147*** -0.250***
[0.042] [0.072]

Exports at exit x EFD 0.012 0.034
[0.044] [0.081]

Exports at exit x TCD -0.007 -0.01
[0.042] [0.079]

Constant 1.593*** 4.186*** 1.285*** 3.739*** 1.872*** 4.736*** 1.472*** 4.067***
[0.448] [1.014] [0.452] [1.021] [0.573] [1.226] [0.540] [1.173]

Observations 13763 13763 12214 12214 13763 13763 12214 12214
R-squared 0.558 0.555 0.558 0.554

Note: Clustered (by country and by ISIC three digit industry) standard errors in brackets. *** p<0.01, ** p<0.05, * p<0.1. All 
regressions include country, ISIC three digit and year fixed effects. 
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