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ABSTRACT  
This paper uses survival analysis to investigate the duration of Spanish firms’ 
trade relationships by destination over 1997-2006. Whereas firm export 
activities are highly persistent (Bernard and Jensen, 2004), firm-country 
exporting relationships are remarkably fleeting (median duration of two years). 
Consequently, firms’ destination portfolio is very dynamic. Yet, if a firm 
manages to export to a country for the first years the risk of exiting that market 
sharply falls. This paper points out that not only firm heterogeneity but also 
destination heterogeneity are crucial to explain observed differences in trade 
durations. Hence, trade-destination survival analysis is useful to better 
understand aggregated trade flows and to accurately assess both firms’ export 
performance and the adequacy of export-promotion policies. 
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1. Introduction  

The trade literature at both macro and micro level has been rather prolific during 

the last decades. The work investigating aggregate trade flows, frequently using 

gravity equations, emphasise the sizeable increase in trade relationships since WWII 

and the remarkable persistence of trade flows. More recently, the availability of micro-

level data on trade flows at firm- and/or product-level and the theoretical 

developments of dynamic models of heterogeneous firms facing sunk costs of entering 

markets, and monopolistic competition (the so-called new-new trade theory , Clerides 

et al., 1998, Roberts and Tybout, 1997; Melitz, 2003; Das et al., 2007) have boosted 

micro-level studies. Firm-level studies have primarily focused on explaining both export 

status and the decision to export. They further examine the heterogeneity between 

exporters and non-exporters in several performance dimensions by testing the self-

selection and learning-by-exporting hypotheses (among others, Bernard and Jensen, 

1995, 1999, 2004). Recently, some studies have examined trade survival at the firm- 

(Esteve-Pérez et al., 2007) and product-level (Besedes and Prusa, 2006a, 2006b; 

Nitsch, 2007). 

The main findings of these micro-level studies are summarised in Wagner (2007) 

and point out that under the stable aggregate trade flows there is a rich dynamics at 

firm- and/or product-level with a high turnover. International-market presence is often 

a transitory and an uncommon phenomenon. Exporters are different from non-

exporters (larger, more productive…), and there is much persistence in exporting 

status. Being an exporter in one period raises the probability of being and exporter in 

the next period. The sources of persistence are state dependence (due to sunk costs, 

learning-by-exporting, success breads success) and/or firm (observed/unobserved) 

heterogeneity. 

One shortcoming of firm-level theoretical models and empirical studies is that they 

usually treat exporting as a “homogeneous event”, independent of market destinations. 

This literature emphasises heterogeneity at firm level and sunk costs of entry into 

export in presence of uncertainty about future profitability. However, like firms, 

destination markets (countries) are very heterogeneous in several dimensions, such as 

market development, political stability, competitive conditions in markets, consumers’ 

tastes, quality and/or security legislation, trade policies and so on. Therefore, the 

decision to export and to remain exporting clearly differs by markets. Furthermore, 

heterogeneous firm characteristics may make firms more suitable for some markets 

than for others. For example, the US market is far more competitive than North-Korean 



 3

market, so firm efficiency may be more relevant to enter and stay in the former than in 

the latter.  

Thus, whereas firm export activities are highly persistent (Bernard and Jensen, 

2004), firm-country specific exporting relationships are remarkably fleeting. Esteve-

Pérez et al. (2007) report a median duration of 6 years for export spells for Spanish 

manufacturing, with a 25% of the spells ending after the first year of service. In 

contrast, the median duration for export-destination spells falls to 2 years, with 47% of 

spells of ending after the first year. Although the two samples are not strictly 

comparable, they indicate the existence of sharp differences between these two events.  

This paper contributes to the existing trade literature by examining the 

determinants of export survival taking into account heterogeneity both at the firm and 

at the destination-market level. The main novelty of the paper is to account for 

heterogeneity across destination markets in explaining trade survival. Hence, in 

contrast to previous studies on export dynamics that primarily focus on shift in export 

status and its effect on firm behaviour, we analyse the determinants of the length of 

exporting spells in different markets. That is, we investigate the survival of a firm-

country exporting relationship once it has already started. The analysis of trade 

duration also helps to attain a better understanding of observed trade flows for a 

number of reasons. First, survival in export markets is a necessary condition for 

deepening of trade relationships and thus, offsetting the high failure rates in initial 

years of exporting. Secondly, ceteris paribus, longer survival would result in higher 

export growth even in the absence of deepening (at the aggregate level). Thirdly, at 

the aggregate level the age of each trade relationship would be irrelevant if failure 

rates were equal across length of service. The data starkly rejects the assumption of a 

constant failure rate across years of service. Fourthly, probably the best indicator of 

performance in international markets is survival over time. 

In this paper we present a simple extension of Clerides et al. (1998) model of the 

export decision by heterogeneous firms in presence of sunk costs, in order to explicitly 

account for firm- and destination-level heterogeneity. The model provides guidance for 

the empirical work and is empirically implemented using a reduced-form duration 

model. In particular, we estimate a semi-parametric discrete time proportional hazards 

model to examine the determinants of survival in export markets. The estimated model 

allows accounting for differences across destinations and testing for the presence of 

unobserved individual heterogeneity. It further permits a fully non-parametric duration 

dependence pattern. The empirical work is done using a rich own-build longitudinal 
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firm-level dataset including annual information on Spanish exporting firms over 1997-

2006. 

To anticipate the results, we find that firm-country export relationships are shorter-

lived than export relationships, with a median duration of two years. Nevertheless, we 

find evidence of negative duration dependence, that is, the risk of failure of a firm-

country trade relationship falls with the duration of that relationship. We reject 

unobserved individual heterogeneity as a relevant source of persistence. Rather, sunk 

costs, learning-by-exporting and observed individual heterogeneity at destination-, 

firm- and product-level seem to explain the observed durations. Heterogeneity across 

destination markets is remarkable, with low-risk countries facing far better survival 

conditions than their higher-risk counterparts. Furthermore, we find evidence 

suggesting that effectiveness to prompt survival of some firm attributes sharply differ 

by markets. In low-risk countries, firm efficiency, size and age are important 

determinants of survival, whereas they lose explanatory power in high-risk countries.  

This paper has some important policy implications. On one hand, non-selective 

export promotion policies may be flawed if they only promote entry into export 

markets without taking into account survival given the presence of sunk costs. If 

entrants fail shortly after entry, then these policies may be wasting some scarce 

resources. On the other hand, when designing export promotion policies policy-makers 

should bear in mind that survival conditions vary across markets and that desirable 

firm characteristics to enter and survive in a market may be harmful to enter/survive in 

others. 

The rest of the paper is organised as follows. In section 2 we describe the data and 

its sources. In section 3 we present a model of destination export participation by a 

firm and sketch out the estimation method, including the explanatory variables. Section 

4 is devoted to present and discuss the main results. Section 5 concludes the paper.   

 
2. The data 

The data records annual information on exporting firm characteristics, such as 

products sold abroad and destination markets, of Spanish firms over the period 1997-

2006. It is a new dataset constructed by merging information from two databases: (1) 

Directorio de Empresas Españolas Importadoras y Exportadoras (CAMARAS) and (2) 

Sistema de Análisis de Balances Ibéricos (SABI). The first database is published jointly 

by Trade Chambers of Spain and Customs, Inland Revenue 

(http://aduanas.camaras.org) and comprises information on export status, volume of 
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exports, a detailed list of exported products (4 digit NACE) and a full list of country 

destinations for 10508 exporting firms.1 The second database is published by Bureau 

van Dijk Electronic Publishing (http://www.bvdep.com) and contains information on 

the firm’s accounts (balance sheet and profit and losses statement), main and 

secondary activities, location (province, NUTS III), year of birth, and shareholder 

capital distribution. After merging both databases and cleansing the data, the 

CAMARAS-SABI dataset contains 6780 firms exporting to 119 different countries. 

It is worth mentioning some features of the database. First, we restrict attention to 

firms exporting manufacturing products and whose main activity is either 

manufacturing (NACE 15-36; 62% of the sample) or wholesale/retailing (NACE 51-52; 

38% of the sample). Secondly, we know the portfolio of exported products and the 

portfolio of destinations the firm level over time, but we do not know product-

destination pairs.2 Thirdly, we have information on firm total exports, but there is no 

information on sales by destination.  

Table 1 provides some information about the dataset. In a typical year, about 30% 

of exporters ship only to one foreign destination, and 10% of them ship to more than 

twenty-five foreign markets. Regular exporters (those exporting every year over 1997-

2006) usually export to more destinations at once (columns (1) and (4)). Thus, the 

median number of destinations is 7 for regular exporters and 4 for all exporters in 2002. 

Across both groups, large exporters tend to sell to a larger number of destinations. 

The large magnitude of destination turnover is depicted by table 2. Whereas export 

status is remarkable persistent as shown by the top panel, the bottom panel points out 

the high turnover in firms’ export destination portfolio (by exporting firms). 

Interestingly, about 80% of exporters change their destination portfolio every period. 

In addition, over 55% of exporters simultaneously enter and exit export-markets in any 

two-year period. Therefore, firm export-market spells are far shorter than firm export 

spells, that is, survival is shorter in markets than in export status. 

The destination-portfolio dynamics is notably higher than that reported by Eaton et 

al. (2007), as suggested by the comparison of their table 10 with table 3 in this paper. 

Whereas they find that firms selling to one destination are far more likely to drop out 

of exporting than to continue exporting (65% of exporters to one destination in t-1 

drop out of exporting in t), in our case this percentage falls to 12%, and 20% of 

                                                 
1 The database is publicly available and includes about 15 percent of all exporting companies and 25 
percent of regular exporters. 
2 For the wholesalers and retailers we identify the corresponding manufacturing product according to most 
frequent exported 4-digit NACE product. 
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exporters increase the number of destinations. Furthermore, table 3 also points out 

that export-destination activity is clearly more dynamic than export activity: column 3 

shows that only 5% of the firms selling abroad to two markets in t-1 quit export in t, 

whereas 65% of them will change their export portfolio between two periods and 

continue exporting. Table 4 depicts the geographic-portfolio dynamics of Spanish 

exporters. This transition matrix is diagonal dominant as the broad destination-groups 

are highly persistent. A sizeable proportion of trade-relationships take place with 

neighbour countries.  

Export-destination spells 

The main goal of this paper is to examine the duration of firm-destination export 

spells, controlling for both destination- and firm- , as well as by industry-level 

characteristics. We use the annual data for each firm-country pair in order to create 

spells of firm continuous exports (spell of service) to a particular country/destination. 

This paper investigates the length of time until a firm i ceases to export to a particular 

country k, an event we will refer to as a “failure”. A firm exits a market k in year t if it 

exports to this market in year t, but not in year t+1. Given the definition of failure, a 

firm cannot fail/exit during the first year of service to a market (i.e., we can only talk 

about survival and exit at the end of the first or higher year of service of each trade 

relationship). If a firm i continuously exports to a country k over 2000-2005, then this 

represents a firm-country spell (ik) of six years, because the firm held a trade 

relationship with that market from 2000 up to 2005, but not in 2006. That export spell 

failed at the end of its sixth year. Therefore, information in 2006 is only used to 

identify those firm-country spells ending in 2005. The maximum length of a completed 

spell in our sample is 8 years.  

Such transformation of data leads to 83255 observed trade relationships (and 

231496 observations) between Spanish firms and a destination country over the period 

1998-2005 (table 5). About 73% of these firm-country spells ended over the sample 

period. The distribution of duration is positively skewed, with the median survival time 

remarkably short (2 years) and the mean equal to 3.1.3 After one period of service, 47 

per cent of spells had ended, and only 30% of new spells survive three years. Thus, 

the typical firm-country trade relationship is very short lived. However, the attrition 

rate of export-destination spells slows down with the age of the relationship. 

The nature of the dataset leads to two important issues that need to be accounted 

for. On the one hand, we do not have information on trade relationships for the years 

                                                 
3 The extended mean survival time is calculated by exponentially extending the survival time to zero. 
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before the beginning and after the end the of the sample period 1997-2006 

(censoring). On the other hand, some firms export to a country for some periods (first 

firm-countryik spell), then stops for at least one year (exit), and then starts exporting to 

the same country again –re-enters the market- (second firm-countryik spell), commonly 

known as repeated spells. A third issue, further discussed in the methodology section 

below, is that data are annually available leading to interval-censoring observations 

which are dealt with discrete survival methods. 

The censoring issue is twofold. First, there are a number of (firm export-country 

pair) spells that are not observed from their actual starting point and that were running 

at the start of the sample period. That is, we do not know whether the first observed 

year of the spell (start of sample period) is in fact the first year of the relationship or 

the trade relationship had begun in some prior year. If we overlook that, duration 

would be underestimated. We proceed by excluding from the analysis those firm-

country spells existing at the start of the sample period. That is, we drop left-censored 

observations. Secondly, at the end of the sample period, there are a number of firm-

country spells still running. That is, we know that these spells survived at least until 

year 2006, but we do not know how long the spell ultimately lasted. The incidence of 

right-censoring is relatively small, about 27% of all observed spells. Survival methods 

appropriately account for the issue of right-censored observations. 

With regard to repeated spells, table 5 shows that the number of firm-country 

spells (103076) exceeds the number of trade relationships (83255), so that 23.8% of 

all trade relationships experience multiple spells. As table 5.a shows, only 2.6% of all 

trade relationships have more than two spells. The usual practices is to assume that 

duration is independent of the spell number, that is, repeated spells are assumed to be 

independent. Then, we treat repeated spells as if they were single firm-country spells. 

However, if the probability of a first failure is related (positively or negatively) to the 

probability of a second firm-country exporting relationship failure, then we ought to 

control for that. To check whether the results are sensitive to the independence 

assumption, we carry a robustness analysis throughout the empirical work by 

comparing the results with all trade relationships (“benchmark”) with (i) those obtained 

when we restrict the analysis to the first firm-market spells (“first spell”) relationships –

those with one spell only and the first spell of relationships with repeated spells-, and 

with (ii) the relationships obtained with a single spell only data (“one spell only”).4 The 

                                                 
4 An alternative origin of repeated spells arises when some of the reported repeated spells are due to a 
measurement error. Specifically, if the time between spells is short, it may be that the gap is mis-
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latter approach is more restrictive than the former. Table 5 reports mean, median 

duration and 1-, 3- and 6-year survival rates for “benchmark” and also for “first spell” 

and “one spell only” data. The first spell results are extremely similar to those obtained 

in the benchmark case. Restricting attention to one spell only, i.e. single spell data, 

does not affect the median duration and slightly rises the mean duration (about half a 

year longer than in the benchmark case) and the survival rates. However, the overall 

distribution of spell lengths does not appear to be distorted by multiple spell 

observations. These results suggest the independence assumption is a reasonable 

starting point. In the regression analysis, we also carry a robustness analysis. 

 
3. Modelling the duration of export-market spells 

3.1 A model of destination-specific export participation by a firm   

In this section we present a model of export participation into specific foreign 

markets by rational, profit-maximizing firms. This model extends previous models on 

the decision to export by heterogeneous firms that face of sunk entry costs and are 

uncertain about future profits (Clerides et al. , 1998; Dixit, 1989; Krugman, 1989), by 

explicitly accounting for export participation in different destination markets. That is, 

heterogeneous firms make decisions to enter or remain in heterogeneous markets. The 

model will guide the empirical analysis.  

In particular, our main interest lies in the decision of a current exporter on whether 

or not to continue exporting into a particular market in the presence of destination-

specific sunk start-up costs and uncertainty. These sunk costs of exporting are related 

to establishing distribution networks, advertising, searching competition in the 

destination market, gathering information about demand conditions in that market, 

investments to research and to adapt the product to destination-market consumers’ 

tastes and/to fulfil quality and/or security requirements. Destination-specific 

uncertainty may be related to the functioning of markets, political stability, trade 

policy… 

At any period, heterogeneous firms will have to decide whether to enter into each 

export market if they did not export to that market in the previous period, or whether 

to stay in or exit if they did. The models by Dixit (1989), Krugman (1989), Roberts and 

Tybout (1997) suggest that the existence of sunk costs leads to persistence in firm 

                                                                                                                                               
measured and interpreting the initial spell as “failing” is inappropriate. A possibility is that a one-year gap 
between spells is an error, merge individual spells, and adjust spell length accordingly. We have not 
pursued this alternative given that we do believe that the incidence of measurement error in our sample is 
extremely low.  
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exporting behaviour, that is, current export participation decision depends on past 

export status. Sunk costs yield an option value of waiting and thus increase the region 

where the firm chooses not to act. That is, once exporting, it may be optimal to 

continue exporting even if gross operating profits do not cover fixed costs since, by 

remaining in an export market, the firm avoids future re-entry costs. Therefore, sunk 

costs per se are a source of persistence in export status.  

Let πigt(Zgt,Ct) be firm i’s profits from exporting to market g in year t. They are a 

function of exogenous (to the firm) demand shifters Zgt, comprising firm-level 

characteristics at the time of entry into market g (that is, they represent a set of initial 

conditions, and thus fixed over time); export-related industry characteristics; and 

destination-market conditions. Demand shifters may or not vary over time. Profits in 

the domestic market are denoted by πiht(Zht,C), where Zht  includes demand shifters in 

the home market. We assume monopolistic competition in foreign and home markets, 

and that all markets are segmented. Marginal costs of production (Ct) are assumed to 

be independent upon output level.  

A firm i’s gross operating profits in period t are the sum of profits in the home 

market and those from exporting into G export markets: 

π π π
=

= +∑
1

G

it iht igt
g

      (1) 

Denote by Mg the per-period fixed costs of being an exporter to market g (e.g. 

costs of current operation in market g). Thus, a firm’s net operating profits from 

exporting to market g are πigt(Zgt,Ct)-M. In absence of sunk costs of entry into export 

markets, producers would participate in foreign market g whenever these profits are 

positive. However, if every time a firm decides to enter or re-enter a foreign market g 

it has to incur a sunk costs Fg, then it may be optimal to keep exporting to market g 

even if net operating profits from exporting to market g are negative. For simplicity, we 

assume that firms that exit an export market and re-enter face the same sunk entry 

costs that firms that had never exported to that market. Therefore, forward-looking 

producers face a dynamic optimization problem where, in each year, they must choose 

whether or not to export to each possible foreign market on the basis of the available 

information at the time they make this decision.  

The state variables Z and C depend on exogenous determinants at period t and 

also on previous realizations of these variables. As in Clerides et al. (1998) there might 

be a learning-by-exporting effect, which could even be specific to each foreign market 

because the potential learning from exporting may be fashioned by the markets into 
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which one exports (Trofinenko, 2005). This effect leads to cost reductions (but it might 

also benefit demand shift factors) and it depends only on a firm’s previous participation 

into foreign markets, so that it can also lead to persistence in export markets. 

Let yigt =(yi1t, yi2t,…,yiGt) denote the vector of firm i’s current participation into 

export market g=1…G. The variable yigt is a binary variable that indicates whether a 

firm exports to market g in period t (yigt=1) or not (yigt=0). 

The maximization problem of a rational firm (with no firm subscripts) can be 

viewed as choosing the current value of vector ygt that satisfies Bellman’s equation: 

( )( ) ( ) ( )π π δ− +
=

⎧ ⎫⎡ ⎤= − − − + +⎨ ⎬⎣ ⎦⎩ ⎭
∑ 1 1

1

max , (1 , |
gt

G

t gt g t gt g gt g h t ht t t gty g
V y C Z M y F C Z E V y     (2) 

Where Et is an expectations operator conditioned on the set of information 

available at time t, and δ is the one-period discount rate. That is, firms choose the 

optimal export-market portfolio in order to maximize their expected profits.  

Thus a firm will participate in export market g whenever 

( ) ( ) ( ){ } ( )π δ + + −− + = − = ≥ −1 1 1, | 1 | 0 1g t gt g t t gt t t gt g gtC Z M E V y E V y F y    (3) 

Hence, incumbent exporters in foreign market g continue exporting in period t 

whenever current net operating profits from exporting to that market plus the 

expected discounted future payoff from remaining an exporter to that market is 

positive. Non-exporters will begin exporting to market g when the previous profits 

exceed start-up costs. An incumbent exporter to market g will stop exporting to that 

market when expected profits from staying in are negative. Expected future profits 

include the value of avoiding sunk re-entry costs in the future and any positive gain in 

efficiency (learning) from foreign market participation.  

The main purpose of this paper lies in the decision of a current exporter on 

whether or not to continue exporting into a particular market g in the presence of 

destination-specific sunk start-up costs and uncertainty. Therefore, the goal is to 

identify the determinants of export survival in particular markets, that is, the time 

elapsed between entry into an exit from a particular market. Thus, we consider a 

current exporter to a market as making a decision to continue exporting in that market 

at the start of each year prior to observing (or choosing) the values of demand and 

cost shifters for that year. From export-market participation condition (3), when the 

firm continues in market g in period t, the firm chooses the binary variable yigt=1 and 

we observe the discrete variable cigt =0, that is no exit. If the firm decides to exit 

market g, the firm chooses the binary variable yigt=0 and we observe the discrete 
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variable cigt =1, that is the firms exits market g. In the empirical analysis we express 

the export-market trajectories as a function of the initial conditions and state variables 

in previous exporting periods (up to t-1).   

 
3.2 Estimation method 

The empirical work is carried out using survival methods that focus on time to the 

occurrence of an event or survival time. The event is exit from (stop exporting to) a 

particular foreign market. A central concept is the hazard rate, that is, the probability 

of occurrence of an event conditional on survival up to this period. These methods take 

into account the evolution of the exit risk and its determinants over time since they 

control for both the occurrence and the timing of the exit. Furthermore, survival 

methods are appropriate to deal with right- censored observations and are able to 

handle time-varying covariates. 

Although the transition event of interest may occur at any particular instant in time 

(the stochastic process occur in continuous time), the nature of the dataset leads to 

group survival times into discrete intervals of time (interval-censored data) of one year. 

That is, survival times include a set of positive integers j=1,2,3..., and the observations 

on the transition process are summarized discretely rather than continuously.  

Therefore, let T denote time to a failure event, that is the number of periods an 

exporter i survives in a specific market g. For simplicity, we label firm-destination spells 

i in this section). Exporting-market spells can either be complete (ci = 1) or right-

censored (ci = 0). The discrete time survival function, which is the probability of 

survival at least j periods by a firm-destination spell, is 

( ) ( ) ( )
=

= > = −∏
1

Pr 1
j

i i ik
k

S j T j h      (4) 

where Ti=min{T*
i, C*

i}, with T*
i is some latent failure time and C*

i some latent 

censoring time for this firm-country spell, and hik is the discrete time hazard function. 

That is, the probability of ending the spell in j periods conditional on survival up to j-1 

periods. 

( ) ( ) ( )
( )
− < ≤

= − < ≤ > − =
> −

Pr 1
Pr 1 | 1

Pr 1
i

i i i
i

j T j
h j j T j T j

T j
    (5) 

The analysis of the factors (firm-, industry- and destination-level characteristics, 

summarised by a vector X of explanatory variables) that may explain observed 

differences in firm survival into destination markets is carried out in two steps. First, 

we estimate the survival and hazard functions non-parametrically for different values of 
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each explanatory variable. Secondly, we undertake a multivariate analysis to asses the 

effect of each explanatory variable, once we control for the effect of the others.  

The non-parametric estimation of the survival function is given by the Kaplan-Meier 

product limit estimator of the survival function 

( )
∧

=

−
=∏

1

j
k k

k k

n dS j
n

    (6) 

where nk is the number of subjects (firm-destination spells) at risk of failing at k and dk  

denotes the number of observed failures in this period. The hazard function is 

estimated as the ratio between the number of subjects who fail to the number of 

subjects at risk.  

( )
∧

= j

j

d
h j

n
     (7) 

The multivariate regression analysis is undertaken estimating discrete-time 

proportional hazard models, which allow for a fully non-parametric estimation of the 

baseline hazard. We further control for individual unobserved heterogeneity given that 

it is a potential source of persistence in export-destination relationships. 

The contribution to the likelihood function of right-censored observations is their 

survival function (4), whereas a complete spell i in interval j contributes with the 

discrete time density function (the probability of ending the spell in j periods). 

( ) ( ) ( ) ( ) ( )
=

= − < ≤ = − − = −
− ∏

1

Pr 1 1 1
1

j
ij

i i ik
kij

h
f j j T j S j S j h

h
 (8) 

Thus, the log-likelihood function can be written as: 

( )
= = =

⎛ ⎞
= + −⎜ ⎟⎜ ⎟−⎝ ⎠
∑ ∑∑

1 1 1

log log log 1
1

jn n
ij

i ik
i i kij

h
L c h

h
    (9) 

Following Allison (1984) and Jenkins (1995, 2005), expression (9) can be rewritten 

as the log likelihood function of a binary dependent variable iky  with value one if spell 

i ends in year k, and zero otherwise 

( ) ( )
= =

⎡ ⎤= + − −⎣ ⎦∑∑
1 1

log log 1 log 1  
jn

ik ik ik ik
i k

L y h y h    (10) 

so that the discrete time hazard models can be estimated by binary dependent variable 

methods and time-varying covariates (but constant within time-intervals) can be 

included. Assuming that the discrete hazard rate hik follows a complementary log-log 

distribution (Prentice and Gloeckler, 1978), we obtain the discrete time representation 

of an underlying continuous time proportional hazard model to be estimated  
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( ) ( )( )
( ) ( )

β γ

β γ

⎡ ⎤ ⎡ ⎤− ≡ − − = +⎣ ⎦ ⎣ ⎦

⎡ ⎤= − − +⎣ ⎦

loglog 1 log log 1 ' ,  or

        1 exp exp '

j j j

j j

c h X h X X

h X X
  (11) 

where jγ  is the interval baseline hazard and summarises the pattern of duration 

dependence, and X is a set of explanatory variables or covariates to capture 

heterogeneity at firm-, industry- and destination-level, which summarise the 

characteristics of a given spell. The baseline hazard (when covariates equal to 0) varies 

over duration-time intervals, but the effect of covariates is constrained to be a constant 

(over duration time) proportional shift of the baseline hazard function common to all 

spells. In the estimation, the baseline hazard is left unspecified, so that we estimate 

semi-parametric discrete-time proportional hazard models. 

An important issue is that of individual unobserved heterogeneity, which involves 

that there may remain relevant differences between firm-destination spells not 

captured by the vector of explanatory variables. Incorporating unobserved 

heterogeneity, the cloglog model in (11) becomes  

( ) ( )
( ) ( )( )

ν β γ ν

ν ν β γ

⎡ ⎤= − − + +⎣ ⎦

⎡ ⎤ ⎡ ⎤− ≡ − − = + +⎣ ⎦ ⎣ ⎦

| 1 exp exp '

loglog 1 | log log 1 | '

j j

j j j

h X X

c h X h X X u
   (12) 

where u=log(ν) is assumed to be normally distributed with zero mean and variance 2σ . 

The lack of control for unobserved heterogeneity may lead to the over-estimation 

(under-estimation) of the degree of negative duration dependence in the hazard as a 

result of a selection process that, as time goes by, leaves alive a higher proportion of 

“well-suited to survive” trade relationships. A second effect of neglecting individual 

unobserved heterogeneity is the under-estimation of the true proportional response of 

the hazard to a change in a regressor (that is, β-coefficients are underestimated). 

 
3.3 Explanatory variables 

The focus of this paper lies in investigating the determinants of the duration of 

firm-destination spells. To this end, we use a set of destination- and firm-level 

characteristics, as well as industry-level features that are defined in table A.1. We 

briefly outlined them in turn. 

 
Destination characteristics 

Country-risk rating 

A crucial factor in explaining the remarkable difference between persistence in 

export status and high turnover in export markets may be related to the particular 
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features of the destination market. A large percentage of credit losses in overseas 

exports accrue from the country risk rather than debtor’s non-payment. In this context 

a precise assessment of the country risk intensity is indispensable to any exporter. The 

“political” risk ratings for most public credit and political risk insurers are based on the 

“OECD Consensus” ratings. The Consensus sets minimum risk ratings for markets 

around the world (rating floors), based on analysis and claims data from credit insurers. 

The OECD country risk classification ranks from zero (minimum risk) to 7 (maximum 

risk) and it is revised quarterly (www.oecd.org). We have used the annual average of 

the country-risk rate. The 119 destination countries in our sample are split into 5 

country-risk categories based on the OECD country-risk rating.  

Other Export market characteristics 

Gravity variables are highly successful in explaining patterns of trade and they may 

also be relevant for the duration of exports given that they shape firms’ profits from 

exporting. The size variable is measured by the GDP of the destination country 

obtained from World Bank, World Development Indicators (and CIA Factbook for 

Andorra, Cuba, Quatar and Taiwan). The distance variable is the distance between 

Spain and destination country, based on “Great Circle Distance” (CEPII database). We 

expect that larger and closer countries will exhibit longer trade relationship.  

The land-locked dummy variable takes a value of 1 for 31 land-locked least 

developed economies (UNCTAD definition), and zero otherwise. 5  They share some 

features as they are remote destinations in the world market, and have poor physical 

infrastructures as well as weak institutional capacities. Finally we include a set of 

dummy variables also included in standard gravity models: Contiguity, Common 

Language and Euro. 

 
Export-related firm characteristics 

The second set of explanatory variables includes firm characteristics related to 

export activity such as export status, export volume and number of destinations in the 

export portfolio. We classify firms into four categories according to their export status 

(whether they export or not) over the sample period: (1) Regular exporters are those 

firms that always export; (2) Entrants are those firms that switch to exporters within 

the observation window and remain so after that; (3) Irregular exporters are those 

                                                 
5 UNCTAD’s LLDCs included in the sample are: Armenia, Azerbaijan, Mali, Moldova (Rep. of), Mongolia, 
Bolivia, Níger, Paraguay, Central African Republic, Kazakhstan, Uganda, Lao People's Democratic Republic, 
Zambia, Zimbabwe, Macedonia (Former Yugoslav Rep. of). 
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firms that stop exporting and re-start exporting at least once; (4) Exiters are those 

firms that stop exporting and do not re-enter.  

In spite of the fact that this classification refers to the firm status and the focus of 

this paper lies in firm export-market spells, irregular and exiting firms are more likely to 

have shorter spells than regulars and entrants since they stop exporting over the 

sample period. We expect regular exporters to have shorter spells than entrants for 

some reasons. First, entrants are new exporters that must face sunk entry costs to 

export activity, whereas regular exporters make choices to optimize their portfolio of 

market destinations. Second, entrants tend to start with a fewer number of 

destinations, so quitting an export market may mean exiting from export activity (sunk 

costs to export turn into an exit barrier when re-entry is a possibility). By contrast, 

regular exporters usually exit and enter markets simultaneously. 

A firm overall export sales and number of destinations at the beginning of a 

destination spell may also affect its duration. Export volume is divided into three 

categories: less than 100.000 euros, between 100.000 and 1.000.000 euros and more 

than 1.000.000 euros. Likewise, the number of destinations is divided into three 

categories: 1 or 2 destinations, 3 to 8 destinations, and more than 8 destinations. One 

shortcoming of our data is that the information on export sales by destination (that is, 

size of the trade relationship) is not available. To proxy this, we interact export-volume 

categories with number-of-destinations groups leading to nine groups. This variable 

may imperfectly capture both market-specific export-size and also the degree of 

diversification (size of firm export portfolio), at the time of entry to that market. In 

principle, the literature on entry suggests a positive relationship between size and 

survival prospects, particularly in presence of high entry sunk costs. Else equal, initial 

size of trade relationship is positively related to duration as they involve higher 

confidence on the relationship (consistent with learning models and option theory –

Caves, 1998, 2006-). In addition, multi-destination exporters may face lower 

uncertainty than relatively new exporters, so that they could be more successful than 

single-destination exporters in exploring new markets. On the other hand, when a 

single-destination exporter exits a market that means exiting export activity overall, 

which could delay exit from export markets in presence of sunk entry costs.  

Other firm characteristics 

The third set of control variables includes other firm characteristics such as firm 

size, productivity, age, main activity, ownership structure, and whether the firm is also 

an importer. Firm size is measured by the number of employees and firm age is 
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defined as the number of years since the firm was set up, at the start of the spell. Both 

variables are split in groups in order to capture non-linearities. Initially, we expect that 

larger and older firms, due to more experience and resources, will exhibit longer spells. 

The vast majority of studies that examine the micro-foundations of export activity 

have only focused on manufacturing firms. However, a high proportion of the 

exporting firms in Spain operate in other industries, especially in retailing and 

wholesaling activities. The dataset comprises both manufacturing and non-

manufacturing firms, so we include a dummy variable to account for the difference in 

export-market survival between the two groups. In principle, we believe that sunk 

costs could be higher for manufacturing than for non-manufacturing firms leading to 

expect shorter spells for the latter. Finally, other control variables are linked to 

ownership structure such as (public limited company, foreign ownership), and whether 

the firm is also an importer. Their expected impact on duration is less clear.  

 
Export-related industry characteristics 

The paper also includes a set of explanatory variables in order to control for the 

sources of national and local competitive advantages of the products sold by Spanish 

firms in the international markets. The dataset allows identifying the product (4 digit 

NACE) that the firm exports. Further, we use Spanish trade statistics (available online 

at http://www.aeat.es), published by Customs, Inland Revenue, to obtain information 

on aggregated export value and number of transactions by industry, province and 

country of destination over the analysed period. 

First, we use Spanish net exports as proxy for comparative advantage. We expect 

spells for products in which Spain exhibits comparative advantage to last longer, 

independently of the export partner considered. Second, we calculate the Grubel-Lloyd 

index of intra-industry trade as an indicator of the degree of product differentiation. 

Following the findings of Bessedes and Prusa (2006a, 2006b), we expect that product 

differentiation will have a positive impact on the duration of spells, independently of 

the destination market. Finally, previous studies argue that firms follow other exporters 

to start exporting (Aitken et al, 1997) and to choose the export destination (Requena 

and Castillo, 2007). We include a measure of information spillovers to investigate 

whether they help to prolong the life of new trade relationships at the firm level. On 

one hand, more firms located in the same province exporting the same product to the 

same destination may help new exporters to this destination to start exporting in 

better conditions (given a reduction in uncertainty on that market) improving survival 
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prospects. On the other hand, the rise in the number of exporters to a destination may 

enhance competition among exporters reducing the likelihood of survival.  

Finally, a set of year dummies, industry dummies and Spanish region dummies to 

control for year-specific, industry-specific and location-specific aggregated shocks, are 

included.  

 
4. Results 

The empirical work proceeds in two steps. First, we examine the effect of the main 

explanatory variables individually by carrying out nonparametric tests of equality of 

survival functions across the r-groups in which firm-country spells are classified 

according to the r-values of each of these covariates. The log-rank test is an extension 

of non-parametric rank tests used to compare two or more distributions for censored 

data. Under the null hypothesis, there is no difference in the survival rate for each of 

the r groups at any of the failure times and this t-statistic distributes as 
2χ  with r-1 

degrees of freedom.6 We also perform stratified tests of each covariate (Cleves et al., 

2004). Secondly, we carry out a multivariate analysis in order to evaluate the effect of 

each explanatory variable controlling for the effect of other covariates. Thus, we 

estimate a reduced-form duration model, in particular, a semi-parametric discrete-time 

proportional hazards model given by expression (11). 

 
4.1 Preliminary evidence 

Table 6 and figure 1 depict the mean, median and the nonparametric Kaplan-Meier 

estimates of survival functions by destination, firm, and industry characteristics. These 

results are complemented with table 7 that displays the results of non-parametric log-

rank tests of equality of survival functions across different groups of spells according to 

the values of each covariate. In all cases, we reject the null hypotheses of equality of 

survival functions.  

As shown by table 5, the typical firm-country trade relationship is very short-lived, 

with only 53% of spells are observed for more than one year, and 19% over six years. 

Figure 1.a displays the overall hazard function. At first glance, it shows that firm-

country trade relationships experience a very high hazard rate after the first year of 

exporting to a market (high rate of attrition within a year of firm export-partner spell), 

and then rapidly declines. Hence, the probability a relationship will fail is highest at its 

                                                 
6 At any failure time, the contribution to the t-statistic is obtained as a weighted standardised sum of the 
difference between the actual and expected number of exits for each of the r groups. The weight at each 
exit time is one. 
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outset. That is, trade relationships that make it through the first years are much more 

likely to survive, i.e., the overall hazard function shows negative duration dependence 

as the conditional probability of failure decreases with duration. These findings may 

cast some doubt about the importance of extensive margin in new trade relationships. 

The high attrition rate suggests that it is far more relevant survival and deepening. 

Figures 1b-1i indicates the existence of remarkable differences in the risk of failure 

that can be explained by differences in the main explanatory variables, in line with the 

results in tables 6 and 7. In particular, the differences in survival prospects across 

destination-, firm- and industry-level characteristics are statistically significant. We 

discuss them in turn. 

For all regions (variable country-risk), a substantial fraction of the trade 

relationships rapidly ends in failure. Thus, 42-56% of relationships fail after the first 

year, and a large number of additional spells fail in the next several years. By the end 

of the third year, no more than 36% and as few as 21% of trade relationships survive, 

and after 6 years only 12-25% of them survive. Heterogeneity across destinations is 

remarkably high, with survival prospects worsening as country-risk rises. Trade 

relationships with lowest-risk countries dominate in their survival rate at any period of 

a relationship. Despite differences in the magnitude of failure, the survival experience 

is qualitatively similar across regions (table 6 and figure 1). In addition, regardless of 

years of service relative differences in survival rates across regions persist or even 

widen. For instance, after first year of service the survival rate for group 1 is about 

31% higher than that for group 5, after the third year it is about 70% higher and after 

the sixth year that is about 119% higher.  

Furthermore, trade relationships with countries in the lowest-risk group are far 

more common than those with highest risk countries (Group 5), as they represent 

approximately 38% and 8% of all firm-destination relationships in our sample, 

respectively. That is, trade-relationships with low-risk countries display higher 

incidence and longer duration than those with high-risk countries. 

Similar results arise when using a geographic criterion:7 35-57% of all relationships 

end after one year, with 15-33% of trade relationships surviving over 6 years; 

heterogeneity across regions is enormous, with the best survival performance for trade 

with border countries and the worst with Sub-Saharan Africa. However, survival in the 

                                                 
7 Countries are grouped in Border; Euro; OECD; East Europe; Latin-America; Sub-Saharan-Africa; North 
Africa; Asia. Results are not reported, but available upon request.  
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first years is modest even for trade-relationships with those regions most often thought 

to be good partners (“border” and EURO). 

With regard to firm-level characteristics, we find that entrants dominate the other 

categories in their survival rates at any stage of a relationship. Large and highly 

productive firms, and with a large volume of exports and a significant export-

destination portfolio tend to establish trade relationships that last longer. Interestingly, 

younger firms seem to establish longer-lasting trade-relationships than older firms. 

Finally, as expected non-manufacturing firms face harsher survival conditions.  

In next section, a multivariate analysis carried out in order to evaluate the effect of 

each explanatory variable once we control for the effect of other covariates. 

 
4.2  Estimation results 

This section discusses the results obtained by estimating several specifications of a 

complementary log-log (cloglog) model (11). The estimated discrete-time proportional 

hazard model is rather flexible since it does not impose a functional form on the shape 

of the baseline hazard function, so that it is left unspecified.  

Given the relevance of destination characteristics to explain export-market spells, 

we carry out estimations allowing the baseline to differ across the five groups of 

export-destinations spells according to the different values of the variable country-risk. 

Table 8 reports the results when the baseline hazard is unique within a risk-country 

group but differs across groups, but the effect of covariates is restricted to be the 

same across groups (pooled multivariate regression). To study in depth the 

determinants of export-market spells accounting for the different risk across country 

groups, we have further estimated separate regressions for each of the five groups of 

the variable country risk. That is, we allow different baseline hazard and different 

effect of covariates for each of these groups of countries (table 9). This is a more 

flexible approach as it allows assessing whether the effect of explanatory variables on 

export-destination spells differ by markets. For instance, firm efficiency may be more 

relevant in some markets than in others, or it may be even irrelevant in some other 

countries.  

We have further tested for the presence of individual unobserved heterogeneity, 

which might explain the negative duration dependence exhibited by the non-

parametric hazard function in figure 1a. As discussed above, individual unobserved 

heterogeneity is a potential source of persistence. To take this into account, we have 

estimated all the models assuming a normal distribution for the individual 



 20

heterogeneity term (expression (12)). In all regressions reported in tables 8 and 9, we 

cannot reject the null hypothesis that the unobserved heterogeneity variance 

component is equal to zero. Therefore, the cloglog model without unobserved 

heterogeneity are the appropriate ones, so that the individual unobserved 

heterogeneity does not seem to explain the negative duration dependence (and 

persistence) shown by the non-parametric hazard function (figure 1).  

We present results in terms of hazard ratios. An estimated hazard ratio less 

(greater) than 1 is interpreted as implying the variable lowers (raises) the hazard rate, 

thus increasing (decreasing) duration. A ratio equal to 1 implies no impact on the 

hazard rate. In addition, in all regressions we have included a set of regional, year and 

product dummies that are always jointly significant.  

4.2.1 Pooled multivariate regression 

The estimates of the forty duration interval dummies γj (eight duration for each of 

the 5 country-risk groups) corresponding to specification (4) of table 8 are reported on 

the right column of table A.3.8  They let us know about the shape of the baseline 

hazard and summarises the pattern of duration dependence common to all spells in the 

interval hazard. Thus, once we control for observed individual heterogeneity (firm-, 

destination- and industry-level characteristics), and after rejecting the presence of 

unobserved individual heterogeneity, these estimates indicate the presence of 

significant negative duration dependence for every country group. That is, as a firm-

destination spell goes on the risk of ending that trade relationship that is common to 

all surviving spells falls. We further explore the patterns of the baseline estimates by 

carrying out pair-wise comparison tests of equality of these coefficients, both within 

each country group for different durations (table A.3), and also between country 

groups for each duration (table A.4). We discuss the main results in turn. 

The first year of a trade relationship faces the highest risk of failure (and 

statistically different from all the other durations) in all countries, and the magnitude of 

the hazard ratio is especially large for those trade-relationships with high-risk countries 

(group 4 and group 5). Then, the risk of failure significantly slows down by about 45% 

for all countries in the second period, although the high risk countries keep a 

significant higher risk. Both in the third and fourth periods, the hazard rate falls again 

in all countries, but the lowest-risk countries (group 1) face a significantly lower risk of 

failure than the rest of groups. Within the latter, group 2 and group 3 countries 

outperform the highest risk countries. Differences in hazard rates between survival 

                                                 
8 The left-column reports, for comparative purposes, the estimates for a model without covariates. 
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years 5 and 6 are not statistically different for all countries. In addition, in the case of 

high-risk countries, these hazard rates are not statistically different from those for 

survival years 7 and 8. Turning to the comparison between countries, from survival 

year 3 onwards, lowest-risk countries (group 1) enjoys better survival prospects than 

the other groups (except for group 3 in survival years 5 and 6). The superiority of 

country groups 2 and 3 over the high-risk countries over the four initial survival years 

gets less clear beyond that period, particularly with highest-risk countries (group 5).  

To sum up, we find significant negative duration dependence and the existence of 

a threshold after 4 years of a firm-country relationship, which is more intense in high-

risk countries. The risk of failure decreases as the relationships goes on up to 4 years, 

and then it levels off (in group 1, the hazard continuously slows down). These findings 

are in line with those of the learning literature of industry dynamics (Jovanovic, 1982; 

Ericson and Pakes, 1995; Caves, 2006) and confirm that survival after entry is difficult. 

The rate of attrition in the early days is high, and then it slows down. 

The observed negative duration dependence may arise from several factors, other 

from individual heterogeneity, such as sunk costs and/or learning-by-exporting. They 

raise persistence in trade relationships. However, the reduction in the risk of failure is 

not linear as there seem to arise a threshold because after four years of service, the 

speed of the reduction in the hazard sharply slows down. Heterogeneity across groups 

of countries in the level and/or speed of reduction of the hazard could emerge because 

the extent of learning-by-exporting may differ across groups of countries (as suggested 

by Trofinenko, 2005). This effect may stem from particular features of international 

buyers, such as their preferences, technological expertise, but also from the number 

and variety of products sold in that particular market. In addition, the intensity of 

competition in a market may enhance improvements in efficiency by the firms (due to, 

for example, exposure to best international practices), as suggested by Clerides et al. 

(1998), boosting learning that may also differ across countries. 

It is worth further examining the two panels of table A.4. On the left-panel we 

report the hazard ratios and the statistical significance of pair-wise tests of equality 

among them from the pooled regression (all risk-country groups) with no covariates. 

On the right-panel, we report the same results for a model including destination-, firm- 

and product-level characteristics (specification (4) in table 8). Interestingly, differences 

in hazard ratios between countries for each survival time clearly fall, or even vanish, 

when we compare the results from a regression with no explanatory variables to those 

obtained with a rich set of explanatory variables. For instance, the hazard rate, without 
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controlling for covariates, of risk-country group 1 is a 33% (16%) lower than that of 

group 5 (group 2), and this difference shrinks to 11% (0%) once we control for 

explanatory variables. Therefore, the remarkable differences in survival prospects of 

trade relationships across countries suggested by both the non-parametric analysis and 

the regression with no covariates can be explained to some extent by destination-, 

firm- and product characteristics.  

Therefore, the next step is to investigate the effect of these factors on survival 

prospects of firm-destination trade relationships. To do so, we proceed in two steps: 

first, the effect of covariates in the pooled regression, that is, with all risk-groups 

altogether, is analysed (table 8); secondly, we assess the effect of the explanatory 

variables when running separate regression for each risk-group considered (table 9). 

The latter is a more flexible approach as allows not only the baseline function (that 

captures the risk common to all spells of a same age, once we control for other 

covariates) to vary across destinations, but also allows the effect of covariates to differ 

across destinations. We discuss the effect of explanatory variables in turn. 

Destination characteristics 

The first column of table 8 reports the estimates for the standard gravity variables. 

As expected, the key gravity variables do not only affect the magnitude of firm-level 

trade relationships but also matter for their duration. Trade relationships with large 

and close countries experience longer duration. The length of the trade relationship is 

also higher with non-landlocked countries. Likewise if the trade partner shares both 

frontiers with Spain and a common language, or it is a member of the Eurozone, 

export spells last longer. In particular (fourth column of table 8), ceteris paribus, spells 

of service with France and Portugal face a 22,5% lower risk of failure than those with 

non-neighbour, non-euro countries.  

Export-related firm characteristics 

The second column of table 8 explores the effect of firm-specific characteristics. 

The results confirm the preliminary evidence commented above. Regular exporters and, 

especially entrants, endure longer destination-specific spells than the other two groups. 

The second set of firm characteristics aims at capturing size of each trade relationship 

at the start of the spell. These variables would accurately proxy this if all export spells 

were of the same size, which it is obviously not the case. From pair-wise tests of 

equality of coefficients across categories we obtain that export-destination spells 

increase their duration in export-size and number of destinations. For any number of 

destinations, the hazard significantly falls with firm export-size. For any volume of 
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exports by a firm, only those firms exporting to more than 9 destinations at once face 

a significantly lower hazard (between 16% and 25%, for exporters selling abroad 100 

thousands to 1 million euros and those exporting less than 100 thousands, respectively 

–results from column four-).  

Other firm characteristics 

The results indicate that firm size and productivity (both variables relative to the 

value in the industry) are positively related to duration of spells. That is, firm-

destination spells by larger and more productive firms tend to last longer. In particular, 

the results of column four indicate that spells by the largest and more efficient firms 

face a 17% lower hazard rate than that by the smallest and least efficient firms. These 

results are in line with those for firm exporting spells (Esteve et al., 2007). 

Furthermore, we find a negative relationship between a firm age and the duration of 

its exporting spells. We also find that, once we control for other firm-level (also 

destination- and product-level) characteristics, younger firms tend to establish longer-

lasting trade relationships than their older counterparts. Besides, manufacturing firms 

face higher risk of failure in their trade relationships.9 

Trade-related product characteristics 

The fourth column of table 4 also includes product characteristics that may shape 

the duration of spells. Firms selling products for which Spain enjoys comparative 

advantage and carries out intra-industry trade endure longer export-destination spells. 

Two-way trade lengthens trade relationships, maybe due to greater trust or reciprocity 

in trade policies… Furthermore, information spill-overs significantly encourage survival 

of trade relationships.  

4.2.2 Multivariate regression by country-risk group  

So far we have investigated heterogeneity in export relationships across groups of 

countries, including a number of explanatory variables that can account for that 

heterogeneity. Up to now, we have restricted the effect of these explanatory variables 

to be the same across regions. However, it is arguable that the role of firm efficiency is 

the same independently of the destination country. As it may occur with the learning-

by-exporting effect that can be destination-specific, some firm-, destination- and 

product-level factors may be more important in some markets than in others. To 

account for this, we carry a more flexible analysis in which the baseline hazard as well 

as the effect of covariates is different for each of the groups considered (table 9).  

                                                 
9 Firm-ownership structure variables and whether the firm is an importer are used as controls. 
Their effect is not significantly different from zero and is not reported in tables 8 and 9.  
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Gravity variables and export-related product characteristics are used as controls 

(not reported). In particular, economic size and distance are only significant for 

countries in risk-country groups 1 and 2. Intra-industry trade only boosts survival of 

trade relationships with countries in group 4, whereas enjoying a comparative 

advantage enhances survival for trade relationships primarily with low-risk countries. 

Besides, information spill-overs significantly improve survival prospects for all risk-

country groups. 

In this sub-section we focus on the different effect of firm-level characteristics on 

export-destination spells survival across the five groups of destination-countries 

considered.  

First, the positive relationship between the number of destinations/exporting size of 

the firm and survival of trade-partner relationship lessens. It still holds for low-risk 

countries, particularly group 1 and group 2, but it is less evident for the other groups. 

The results suggest that as risk rises, export volume and the number of destinations at 

the beginning of a spell is less effective to enhance survival. On one hand, for any firm 

export volume, the risk of failure falls with the number of destinations for the two 

lowest-risk groups. However, for the two highest-risk country groups the hazard rate 

does not significantly decreases with the number of destinations. On the other hand, 

for any number of destinations, the risk of failure falls with export volume for group 1, 

less clearly for the intermediate risk groups, and the relationships vanishes for the 

highest-risk group.  

Secondly, the role of firm size and efficiency on survival prospects of trade 

relationships sharply differ by destinations. These two firm features have a statistically 

significant effect on the hazard, which is increasing in size and efficiency intervals for 

the lowest-risk group. Besides, as compared to the pooled regression of table 8, the 

joint effect of both firm characteristics is strengthened. The risk of failure of an 

exporting-spell by a top 25% firm in both size and productivity is 23% lower than that 

faced by a (size and productivity) below-the-median firm, almost 6 per cent larger 

effect than in the pooled analysis of table 8. Our findings suggest that firm size and 

efficiency play a far more crucial role in low-risk country destinations than in high-risk 

countries. Some factors, such as the extent of market operation and the competitive 

pressure may explain this result.  

Thirdly, in the pooled regression we found that trade relationships by younger firms 

(up to ten years) last longer than those of older firms. The separate regressions of 

table 9 generally confirm this result, but some interesting differences across groups of 
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destination countries arise. The risk of failure continuously increases with age intervals 

for low-risk countries (group 1) and the effect is larger than in the pooled regression, 

whereas ages plays a less crucial role in explaining observed differences in export 

survival for high risk countries. In particular, there are no differences in survival 

prospects across groups of age for countries in group 3.  

Furthermore, the overall lower duration of export spells by manufacturing firms 

reported in table 8 holds valid for countries in group 1 and group 4. However, there 

are no differences in duration between manufacturing and non-manufacturing firms. 

 
4.2.3 Robustness analysis 

We have carried out several sensitivity analyses (not reported in tables) that 

strengthen our main results. As discussed previously, one concern is related to the 

presence of repeated (firm-country) spells. We have carried out estimations restricting 

the sample to the first firm-country spells, and also to the relationships obtained with a 

single spell only data (“one spell only”). The results are quantitatively and qualitatively 

rather similar to those discussed in the previous section.  

 
5. Conclusions 

In the last decade, the literature on trade has emphasised the importance of firm 

heterogeneity to explain trade relationships. This paper makes a contribution to the 

literature on dynamics of trade by pointing out that in order to achieve a better 

understanding of trade flows we need to account not only for firm heterogeneity but 

also for destination heterogeneity. We carry an empirical analysis of survival of Spanish 

firm export-destination relationships taking into account destination-, firm- and 

product-level heterogeneity. The empirical model is derived from a previous model of 

export decision by heterogeneous firms, which is extended to take into account 

heterogeneity in destinations. 

The results indicate that firm-country export relationships are shorter-lived and less 

persistent than firm export status. The period of time a firm is “in” a particular market 

is often fleeting, with a median duration of two years. Nevertheless, we find evidence 

of negative duration dependence, that is, the risk of ending a firm-country trade 

relationship falls with the duration of that relationship. We reject unobserved individual 

heterogeneity as a relevant source of persistence. Rather, sunk costs, learning-by-

exporting and observed individual heterogeneity at destination-, firm- and product-

level seem to explain the observed durations. The results of this paper confirm the 

existence of remarkable heterogeneity across destinations. Trade relationships with 
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low-risk partners endure far better survival conditions than those with higher-risk 

countries. Furthermore, the effectiveness of some firm attributes to enhance survival 

sharply differs by markets. In low-risk countries, firm efficiency, size and age are 

important determinants of survival, whereas they do not seem to improve survival 

prospects is in high-risk countries. 

Some future research should further investigate the destination dimension of trade. 

In particular, some questions, such as entry rates and their determinants, remain to be 

addressed. It would also be interesting to examine in depth whether some 

pattern/ranking of entry into destinations markets arise. This would help understand 

the higher incidence of trade relationships with some partners.  
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Table A.1. Explanatory variables. Definition and sources 

Explanatory variables Definition Source 
Destination characteristics   
Country-risk Indicator variable of country-specific risk in export credit operations: 0-5 (lowest-highest risk) (see table A.2) OECD 
GDP Market size of destination country measured by log of GDP (constant 2000 US$) WDI, CIA 

Factbook 
Distance Log of distance between Spain and destination country, based on “Great Circle Distance” CEPII 
Landlocked Dummy variable that takes value of 1 if country is a land-locked least developed country, zero otherwise UNCTAD 
Contiguity Dummy variable that takes value of 1 if country shares frontier with Spain, zero otherwise Own elaboration  
Common Language Dummy variable that takes value of 1 if at least 10% of the population speaks Spanish, zero otherwise CEPII 
Euro Area Dummy variables that takes value of 1 if country belongs to the Eurozone Own elaboration 
Export-related firm 
characteristics 

  

Export status Indicator variable that takes the following values: 
1. Regular exporter. The firm is an exporter every year of the sample period 
2. Entrant. The firm starts exporting during the sample period and do not stop exporting 
3. Irregular. The firm stops and re-starts exporting at least once during the sample period 
4. Exiter. The firm stops exporting and do not re-enter during the sample period 

In the regression analysis, we define 4 dummy variables capturing this classification. 

CAMARAS 

Export volume Firm export volume at the beginning of the spell. It is divided into three categories:[<100.000], [100.000, 
1.000.000], [>1.000.000] euros. It is interacted with the categories in number of destinations (see below) 

CAMARAS 

Number of destinations Number of countries the firm exports to at the beginning of the spell. It is split into three categories [1 or 2], [from 
3 to 8], [more than 9] destinations. Each category is interacted with the categories in export volume, leading to nine 
groups. In the regression analysis, we define 9 dummy variables capturing this interaction. 

CAMARAS 

Other firm characteristics   
Size Firm number of employees at the beginning of the spell. Firms are divided into three groups, according to their size 

within size-distribution of its industry: below the median; 50-75; >75 per cent of industry 
SABI 

Productivity Firm value added (sales minus intermediate consumption) per employee at start of spell. Firms are allocated into 3 
groups according to their relative-to-their-industry productivity level : <50; 50-75; >75 per cent of industry. 

 

Age Age of the firm. It is split into 4 age categories: <6 years (omitted group); 6-10; 11-40;>40, years of age SABI 
Main activity Classification of main activity: manufactures (omitted group) or retail/wholesale SABI 
Public Limited Company Dummy variable that takes value of 1 if firm is a public limited company, zero otherwise SABI 
Foreign ownership Dummy variable that takes value of 1 if at least 10% of capital is foreign, zero otherwise SABI 
Importer Dummy variable that takes value of 1 if the company is an importer, zero otherwise SABI 
Export-related industry 
characteristics 

  

Comparative advantage Dummy that takes value of 1 if Spain is a net exporter of the main product exported by the firm (4 digit NACE) at 
the beginning of the spell, zero otherwise. 

CUSTOM 
CAMARAS 

Intra-industry trade Index of intra-industry trade of the main product exported by the firm (4 digit NACE) at the beginning of the spell 
using highly disaggregated (8 digits CN) Spanish exports and imports. 

CUSTOM 
CAMARAS 

Information spillovers Log of the number of export transactions from the province where the firm is located to the destination country in 
the main product that the firm exports (4 digit NACE) each year. 

CUSTOM, 
CAMARAS SABI 



Table A.2. List of countries according to OECD Country-Risk Rating 
Group Value List of countries 
1 0 AND, AUS, AUT, BEL, CAN, CHE, DEU ,DNK ,FIN, FRA, GBR, GRC, 

IRL, ISL, ITA, JPN, LUX, NLD, NOR, NZL, PRT, SGP, SWE, USA  
2 [1,2] ARE, BHR, CHL, CYP, CZE, EST, HKG, HUN, IND, ISR, KOR, KWT, 

MEX, MLT, MUS, MYS, OMN, POL, QAT, SAU, SVK, SVN, TTO, 
TUN, TWN  

3 [3,4] BGR, COL, CRI, DZA, EGY, HRV, IRN, LKA, LTU, LVA, MAR, NAM, 
PAN, PER, PHL, RUS, SLV, THA, URY, ZAF 

4 [5,6] ARG, AZE, BGD, BRA, DOM, GHA, GTM, IDN, JAM, JOR, KAZ, KEN, 
LBN, PRY, SEN, TUR, UKR, VEN, VNM, YEM 

5 7 AGO, ALB, ARM, BEN, BFA, BIH, BLR, BOL, CIV, CMR, CUB, ECU, 
ETH, GEO, GNQ, HND, LBY, MDA, MDG, MKD, MLI, MRT, NGA, 
NIC, PAK, SYR, TGO, TZA, ZWE, YUG 

Source: Based on average value of the country-risk rating of each country between 1999 and 
2006. 
 



 

Results from regression in table 8 (Pooled regression - all risk country groups-)

Hazard Hazard
ratio d1 d2 d3 d4 d5 d6 d7 d8 ratio d1 d2 d3 d4 d5 d6 d7 d8

0.544 *** d1 1.162 *  d1
0.283 *** d2 0.639 *** d2
0.183 *** d3 0.417 *** d3
0.134 *** d4 0.306 *** d4
0.117 *** d5 0.264 *** d5
0.112 *** d6 0.251 *** d6
0.093 *** d7 0.210 *** d7
0.074 *** d8 0.172 *** d8

d1 d2 d3 d4 d5 d6 d7 d8 d1 d2 d3 d4 d5 d6 d7 d8
0.652 *** d1 1.141    d1
0.339 *** d2 0.625 *** d2
0.241 *** d3 0.451 *** d3
0.190 *** d4 0.355 *** d4
0.170 *** d5 0.312 *** d5
0.151 *** d6 0.274 *** d6
0.140 *** d7 0.256 *** d7
0.148 *** d8 0.275 *** d8

d1 d2 d3 d4 d5 d6 d7 d8 d1 d2 d3 d4 d5 d6 d7 d8
0.674 *** d1 1.164 *  d1
0.356 *** d2 0.646 *** d2
0.245 *** d3 0.448 *** d3
0.179 *** d4 0.329 *** d4
0.152 *** d5 0.276 *** d5
0.139 *** d6 0.249 *** d6
0.137 *** d7 0.245 *** d7
0.100 *** d8 0.184 *** d8

d1 d2 d3 d4 d5 d6 d7 d8 d1 d2 d3 d4 d5 d6 d7 d8
0.757 *** d1 1.289 *** d1
0.401 *** d2 0.719 *** d2
0.296 *** d3 0.532 *** d3
0.244 *** d4 0.439 *** d4
0.208 *** d5 0.362 *** d5
0.180 *** d6 0.309 *** d6
0.193 *** d7 0.329 *** d7
0.218 *** d8 0.382 *** d8

d1 d2 d3 d4 d5 d6 d7 d8 d1 d2 d3 d4 d5 d6 d7 d8
0.811 *** d1 1.303 *** d1
0.426 *** d2 0.711 *** d2
0.305 *** d3 0.506 *** d3
0.251 *** d4 0.418 *** d4
0.195 *** d5 0.323 *** d5
0.169 *** d6 0.274 *** d6
0.204 *** d7 0.326 *** d7
0.118 *** d8 0.187 *** d8

Reject equality at 5% significance level
 Reject equality at 10% significance level Not statistically different

Risk country: Group 5 Risk country: Group 5

Appendix A.3. Pair-wise tests of equality of coefficients: By risk-country group, different duration (age) of spell 

Risk country: Group 3 Risk country: Group 3

Risk country: Group 4 Risk country: Group 4

Risk country: Group 1 Risk country: Group 1

Risk country: Group 2 Risk country: Group 2

BASELINE ONLY (no covariates) Destination, firm and product charact. (specification (4))

 
 
 
 
 



Hazard Hazard
ratio rp1 rp2 rp3 rp4 rp5 ratio rp1 rp2 rp3 rp4 rp5

0.544 *** rp1 1.162 *  rp1
0.652 *** rp2 1.141    rp2
0.674 *** rp3 1.164 *  rp3
0.757 *** rp4 1.289 *** rp4
0.811 *** rp5 1.303 *** rp5

rp1 rp2 rp3 rp4 rp5 rp1 rp2 rp3 rp4 rp5
0.283 *** rp1 0.639 *** rp1
0.339 *** rp2 0.625 *** rp2
0.356 *** rp3 0.646 *** rp3
0.401 *** rp4 0.719 *** rp4
0.426 *** rp5 0.711 *** rp5

rp1 rp2 rp3 rp4 rp5 rp1 rp2 rp3 rp4 rp5
0.183 *** rp1 0.417 *** rp1
0.241 *** rp2 0.451 *** rp2
0.245 *** rp3 0.448 *** rp3
0.296 *** rp4 0.532 *** rp4
0.305 *** rp5 0.506 *** rp5

rp1 rp2 rp3 rp4 rp5 rp1 rp2 rp3 rp4 rp5
0.134 *** rp1 0.306 *** rp1
0.190 *** rp2 0.355 *** rp2
0.179 *** rp3 0.329 *** rp3
0.244 *** rp4 0.439 *** rp4
0.251 *** rp5 0.418 *** rp5

rp1 rp2 rp3 rp4 rp5 rp1 rp2 rp3 rp4 rp5
0.117 *** rp1 0.264 *** rp1
0.170 *** rp2 0.312 *** rp2
0.152 *** rp3 0.276 *** rp3
0.208 *** rp4 0.362 *** rp4
0.195 *** rp5 0.323 *** rp5

rp1 rp2 rp3 rp4 rp5 rp1 rp2 rp3 rp4 rp5
0.112 *** rp1 0.251 *** rp1
0.151 *** rp2 0.274 *** rp2
0.139 *** rp3 0.249 *** rp3
0.180 *** rp4 0.309 *** rp4
0.169 *** rp5 0.274 *** rp5

rp1 rp2 rp3 rp4 rp5 rp1 rp2 rp3 rp4 rp5
0.093 *** rp1 0.210 *** rp1
0.140 *** rp2 0.256 *** rp2
0.137 *** rp3 0.245 *** rp3
0.193 *** rp4 0.329 *** rp4
0.204 *** rp5 0.326 *** rp5

rp1 rp2 rp3 rp4 rp5 rp1 rp2 rp3 rp4 rp5
0.074 *** rp1 0.172 *** rp1
0.148 *** rp2 0.275 *** rp2
0.100 *** rp3 0.184 *** rp3
0.218 *** rp4 0.382 *** rp4
0.118 *** rp5 0.187 *** rp5

Reject equality at 5% significance level
 Reject equality at 10% significance level Not statistically different

BASELINE (no covariates) GENERAL SPECIFICATION

Age 1 (d1=1) Age 1 (d1=1)

Age 2 (d2=1) Age 2 (d2=1)

Age 8 (d8=1) Age 8 (d8=1)

Age 5 (d5=1) Age 5 (d5=1)

Age 6 (d6=1) Age 6 (d6=1)

Table A.4: Pair-wise tests of equality of coefficients: Different risk-country group, same duration of spell
Results from regression in table 8 (Pooled regression - all risk country groups-)

Age 7 (d7=1) Age 7 (d7=1)

Age 3 (d3=1) Age 3 (d3=1)

Age 4 (d4=1) Age 4 (d4=1)

(includes all covariates -specification (4)-)

 



 
Table1. Distribution of firms by number of destinations in 2002 

Notes: * The number of firms that export in 2002 include firms that were exporting in 2001 
(5749) and those firms that started exporting in 2002 (470). See Table 2 columns 01-02.  ** 
Characteristics of regular exporters in 2002. 
 
 
 
Table 2. Year-to-year export status and market coverage. 

 
Notes: * Porcentage based on total number of firms in the sample (6780). ** Porcentage based 
on firms exporting both years. 
 

Total <100 [100-1000] >1000 Total <100 [100-1000] >1000
Number of firms 6219 2063 2170 1986 3877 699 1473 1705
Number of destinations (mean) 9.2 1.7 6.3 20.1 12.5 2.1 7.3 21.1
Number of destinations (median) 4 1 4 15 7 1 5 17

% exporting to 1 country 0.30 0.68 0.18 0.03 0.16 0.55 0.14 0.02
% exporting to 2-5 countries 0.29 0.29 0.42 0.15 0.27 0.40 0.38 0.13
% exporting to 6-10 countries 0.14 0.02 0.22 0.18 0.19 0.05 0.26 0.18
% exporting to 11-25 countries 0.17 0.00 0.16 0.35 0.24 0.01 0.21 0.36
% exporting to >25 countries 0.10 0.00 0.02 0.29 0.14 0.00 0.02 0.31

By export size
( thousand euros)

Firms that export in 2002 * Regular exporters 1997-2006 ** 
By export size 

( thousand euros) 

Status* 97-98 98-99 99-00 00-01  01-02  02-03  03-04  04-05  05-06
No exporter 1469 1231 900 549 335 313 361 441 582
Entrant 503 544 589 582 470 285 224 245 166
Exiter 306 258 231 256 225 312 325 307 335
Two-year exporter 4502 4747 5060 5393 5749 5870 5870 5787 5697

Percentage of firms 
No exporter 21.7 18.2 13.3 8.1 4.9 4.6 5.3 6.5 8.6
Entrant 7.4 8.0 8.7 8.6 6.9 4.2 3.3 3.6 2.4
Exiter 4.5 3.8 3.4 3.8 3.3 4.6 4.8 4.5 4.9
Two-year exporter 66.4 70.0 74.6 79.5 84.8 86.6 86.6 85.4 84.0
Market coverage ** 
Gross entry, no exit 10.3 12.8 14.4 12.1 15.0 11.0 10.6 10.6 11.1
Gross exit, no entry 11.3 9.2 8.5 9.4 8.7 11.6 10.5 12.0 11.0
Simultaneous entry & exit 
      Net entry =0 15.5 16.9 17.1 18.0 15.9 16.3 17.5 15.7 17.0
      Net entry >0 20.1 22.9 25.7 23.5 27.7 21.8 21.9 20.1 22.4
      Net entry<0 23.1 17.5 14.4 16.9 13.7 21.2 20.9 21.9 19.0
Gross entry =gross exit=0 19.8 20.7 19.9 20.2 18.9 18.1 18.6 19.8 19.6



 
Table 3. Transition matrix for number of destinations a firm sells to 

0 1 2  3-5  6-10  11-25 +25
0 0.63 0.12 0.05 0.01 0.01 0.00 0.00
1 0.28 0.68 0.33 0.10 0.02 0.00 0.00
2 0.04 0.12 0.31 0.15 0.02 0.00 0.00

 3-5 0.03 0.07 0.27 0.53 0.19 0.01 0.00
 6-10 0.01 0.01 0.04 0.19 0.59 0.11 0.00

 11-25 0.01 0.00 0.01 0.02 0.18 0.81 0.09
+25 0.00 0.00 0.00 0.00 0.00 0.07 0.91Fi
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Initial number of destinations (x)

 
Notes: This table reports number of firms which transited from exporting to x destinations in t-1 
to y destinations in t, divided by the number of firms exporting to x destinations in t-1. Sample 
consists of all firms that reported at least one exporting transaction between 1997 and 2006. 
 
 
 
Table 4. Transition matrix for groups of destinations a firm sells to 

Neighbours
Neighbours Neighbours EU15 EU15

None Neighbours EU15 RW EU15 RW RW RW
None 0.63 0.07 0.12 0.10 0.03 0.01 0.03 0.00

Neighbours 0.05 0.57 0.08 0.01 0.08 0.13 0.00 0.00
EU15 0.12 0.11 0.55 0.10 0.06 0.03 0.08 0.00
RW 0.15 0.03 0.17 0.65 0.02 0.13 0.18 0.02

Neighbours, EU15 0.01 0.06 0.03 0.01 0.50 0.03 0.02 0.03
Neighbours, RW 0.01 0.12 0.02 0.05 0.03 0.49 0.02 0.03

EU15, RW 0.01 0.00 0.03 0.04 0.01 0.01 0.45 0.02
Neighbours, EU15, RW 0.02 0.04 0.02 0.05 0.27 0.16 0.22 0.89

Initial group of destinations (x)
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Notes: This table reports number of firms which transited from exporting to the group of 
destinations in x in t-1 to the group of destinations. Destinations y in t, divided by the number 
of firms exporting to the group of destinations x in t-1. There are four main groups: Neighbours 
(France, Portugal and Andorra), EU15 (excluded Neighbours) and Rest of the World (RW). 
 
 
 
 
 
 
 
 
 
 
 



 
Table 5. Survival in individual export markets (spell of firm-destination pairs). Period: 1998-2005

Estimated KM survival function
Restricted Extended Number Number Number

Mean Mean Median 1 year 3 year 6 year of spells events observations

Benchmark 3.1 3.7 2 0.53 0.30 0.19 103076 75243 231496
First spell 3.1 3.7 2 0.52 0.30 0.19 83255 62380 196145
One spell only 3.5 4.5 2 0.57 0.38 0.26 65580 44705 168479

Table 5a. Repeated spells: Survival in individual export markets (spell of firm-destination pairs). Period: 1998-2005

Estimated KM survival function
Restricted Extended Number Number Number

Mean Mean Median 1 year 3 year 6 year of spells events observations
Repeated spells 2.7 3.3 2 0.55 0.30 0.18 19821 12863 35351
(versus first spell)

2 2.7 3.3 2 0.55 0.30 0.18 17676 11638 32367
3 2.2 2.9 2 0.53 0.29      . 2081 1190 2909
4 1.5 1.9 2 0.55     .     . 64 35 75

Observed spell length (years)

Observed spell length (years)

 
 
Note: The extended mean survival time is calculated by exponentially extending the survival time to zero. 



 
Table 6. Survival in individual export markets by destination, firm and industry characteristics

Restricted Extended Number Number Number
Mean Mean Median 1 3 6 of spells of events observations

RISK-COUNTRY
Group 1 -lower risk- 3.5 4.6 2 0.58 0.36 0.25 39049 26327 96820
Group 2 3.0 3.5 2 0.52 0.29 0.18 24806 18491 54744
Group 3 2.9 3.5 2 0.51 0.28 0.17 17194 12792 36678
Group 4 2.6 2.8 1 0.47 0.23 0.12 13417 10733 27035
Group 5 -higher risk- 2.5 2.7 1 0.44 0.21 0.12 8610 6900 16219

EXPORT STATUS
Regular exporters 3.1 3.7 2 0.53 0.30 0.20 81970 59737 185446
Entrants 3.7 5.2 2 0.60 0.40 0.29 12383 7829 30791
Irregulars 2.1 2.1 1 0.41 0.17 0.05 6719 5673 11659
Exiters 1.8 1.8 1 0.37 0.12 0.01 2004 2004 3600

VOLUME (euros)
< 100.000 2.2 2.4 1 0.40 0.18 0.08 11189 9538 20749
[100.000 , 1.000.000] 2.8 3.3 2 0.50 0.27 0.16 32695 24969 70144
> 1.000.000 3.3 4.2 2 0.57 0.34 0.23 59192 40736 140603

DESTINATION
one-two destinations 2.5 2.8 1 0.42 0.21 0.12 8414 6924 16559
between 2 and 8 2.7 3.2 1 0.47 0.25 0.15 21670 17002 45650
more than 9 3.2 4.0 2 0.56 0.33 0.21 72992 51317 169287

SIZE
< 50pct of industry 2.7 3.0 1 0.48 0.25 0.14 14276 11135 29315
[50pct, 75pct] of industry 3.0 3.5 2 0.52 0.29 0.18 21564 16078 47355
>75 pct of industry 3.2 3.9 2 0.54 0.32 0.21 67236 48030 154826

PRODUCTIVITY
<50pct of industry 2.7 3.0 1 0.48 0.25 0.14 12681 10009 26339
[50pct, 75pct] of industry 2.9 3.5 2 0.52 0.29 0.18 29937 22238 65286
>75 pct of industry 3.2 4.0 2 0.54 0.32 0.21 60458 42996 139871

AGE
< 6 years 3.6 4.6 2 0.60 0.39 0.26 10107 7261 29634
[6,10] years 3.0 3.6 2 0.52 0.29 0.18 16933 12615 37831
[11,40] years 3.0 3.6 2 0.52 0.29 0.18 66322 48538 143247
>40 years 3.1 3.7 2 0.54 0.31 0.19 9714 6829 20784

INDUSTRY
Manufacture 3.1 3.8 2 0.54 0.31 0.20 75793 54889 173805
Retail/wholesale 2.9 3.4 1 0.49 0.28 0.18 27283 20354 57691

Spell length (years) Kaplan-Meier survival rate
Years of service

 
 
 
Table 7. Log rank test for the equality of the survival functions, by explanatory variables

Stratified by
Risk-country Export Export Number of Type of 

group status volume destinations industry Size Productivity Age
Risk-country group 1688 1741 2093 2157 1729 1810 1747 1624
Export status 2036 1965 1489 1603 1920 1862 1805 1718
Export volume 2304 1462 1894 878 1762 1532 1595 2122
Number of destinations 1579 800 95 1083 969 819 908 1245
Type of industry 184 113 21 33 141 92 166 186
Size 495 283 15 110 321 370 340 569
Productivity 466 250 108 232 431 376 408 382
Age 320 137 604 532 424 581 364 386

 
Note: In all cases, we reject the null hypothesis of equality of survival functions across the r-
groups in which firm-country spells are classified for the r-values of each single covariate. 



Figure 1. Non-parametric Kaplan-Meier survival functions 



Table 8. Maximum likelihood estimates for discrete time proportional hazard model (clolog)

Only destination Only firm Destination & Destination, firm
charact. charact. firm charact. product charact.
All firms All firms All firms All firms

(1) (2) (3) (4)
Destination-characteristics
ln(GDP) 0.966 ***               0.953 *** 0.972 ***
ln(Distance) 1.087 ***               1.128 *** 1.088 ***
Dummy Landlock 1.030 *                1.045 *** 1.035 ** 
Dummy Contiguity 0.860 *** 0.775 *** 0.845 ***
Dummy Common language 0.975 **               0.880 *** 0.920 ***
Dummy Euro 0.893 ***               0.914 *** 0.918 ***

Export-related firm characteristics
[Regular exporter, omitted]
Entrant              0.784 *** 0.793 *** 0.789 ***
Irregular              1.204 *** 1.228 *** 1.223 ***
Exiter              1.389 *** 1.368 *** 1.392 ***
[Vol. Exp.<100th and 1or 2 destinations, omitted]
Vol. Exp. <100th and [3, 8] destinations              0.999    0.954 ** 0.961 *
Vol. Exp. <100th and > 9 destinations              0.798 *** 0.744 *** 0.747 ***
Vol. Exp. [100th, 1M] and 1 or 2 destinations 0.806 *** 0.863 *** 0.870 ***
Vol. Exp. [100th, 1M] and [3, 8] destinations              0.866 *** 0.869 *** 0.878 ***
Vol. Exp. [100th, 1M] and > 9 destinations              0.766 *** 0.722 *** 0.733 ***
Vol. Exp. [>1M] and 1 or 2 destinations              0.697 *** 0.739 *** 0.744 ***
Vol. Exp. [>1M] and [3, 8] destinations 0.780 *** 0.773 *** 0.784 ***
Vol. Exp. [>1M] and > 9 destinations 0.633 *** 0.583 *** 0.589 ***

Other firm characteristics
[Size < 50pct of industry, omitted]
Size [50pct, 75pct] of industry              0.961 *** 0.970 ** 0.962 ***
Size >75 pct of industry              0.928 *** 0.940 *** 0.911 ***
[Productivity <50pct of industry, omitted]                  
Productivity [50pct, 75pct] of industry              0.952 *** 0.952 *** 0.958 ***
Productivity >75 pct of industry              0.915 *** 0.916 *** 0.917 ***
Age < 5 years, omitted
Age [6,10] years              1.099 *** 1.101 *** 1.092 ***
Age [11,40] years              1.132 *** 1.133 *** 1.122 ***
Age >40 years 1.151 *** 1.148 *** 1.134 ***
[Manufacturing firms, omitted]
Wholesale/retail firm              1.044 *** 1.045 *** 1.038 *** 

Trade-related product characteristics
Revealed Comparative Advantage                 0.940 ***
Intra-industry trade index                 0.936 ***
Information Spillovers 0.931 ***

Industry dummies yes yes yes yes
Year dummies yes yes yes yes
Regional dummies yes yes yes yes

Log-likelihood -133053 -131576 -130928 -130390
Number of observations
Number of spells
Number of failures

Note: * p<.1; ** p<.05; *** p<.01
P-values correspond to two-sided significant tests, with the null hypothesis that each true multiplier is equal to 1.
The coefficients indicate the effect on the hazard for one standard increase in a continuous variable or a shift from 
zero to one for a dummy variable.
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Table 9. Maximum likelihood estimates for discrete time proportional hazard model (clolog), by country-risk

Country risk Country risk Country risk Country risk Country risk
group [0] group [1,3) group [3,5) group [5, 7)  group [7]

(1) (2) (3) (4) (5)
[Regular exporter]
Entrant 0.732 *** 0.825 *** 0.776 *** 0.928 * 0.865 **
Irregular 1.218 *** 1.170 *** 1.302 *** 1.237 *** 1.227 ***
Exiter 1.588 *** 1.347 *** 1.166 ** 1.272 *** 1.202
[Vol. Exp.<100th and 1or 2 destinations]
Vol. Exp. <100th and [3, 8] destinations 1.013    0.851 *** 1.039    0.983    1.151    
Vol. Exp. <100th and > 9 destinations 0.857 ** 0.626 *** 0.809 *** 0.787 *** 0.909    
Vol. Exp. [100th, 1M] and 1 or 2 destinations 0.882 *** 0.846 ** 0.803 *** 0.898    0.909    
Vol. Exp. [100th, 1M] and [3, 8] destinations 0.923 *** 0.781 *** 0.920 *  0.850 *** 1.039    
Vol. Exp. [100th, 1M] and > 9 destinations 0.741 *** 0.662 *** 0.818 *** 0.830 *** 0.923    
Vol. Exp. [>1M] and 1 or 2 destinations 0.676 *** 0.752    0.805    0.934    1.155    
Vol. Exp. [>1M] and [3, 8] destinations 0.834 *** 0.717 *** 0.861 ** 0.738 *** 0.839 *  
Vol. Exp. [>1M] and > 9 destinations 0.610 *** 0.511 *** 0.640 *** 0.673 *** 0.760 ***
[Size < 50pct of industry]
Size [50pct, 75pct] of industry 0.940 *** 0.961 0.971 0.978 0.989
Size >75 pct of industry 0.884 *** 0.921 *** 0.926 ** 0.896 *** 0.949
[Productivity <50pct of industry]
Productivity [50pct, 75pct] of industry 0.906 *** 0.981 0.966 0.992 1.068
Productivity >75 pct of industry 0.873 *** 0.942 ** 0.936 ** 0.935 ** 0.986
Age < 5 years
Age [6,10] years 1.097 *** 1.098 *** 1.008 1.103 ** 1.080
Age [11,40] years 1.154 *** 1.094 *** 1.017 1.159 *** 1.116 *
Age >40 years 1.216 *** 1.103 ** 1.001 1.160 *** 1.149 **
[Manufacturing firms]
Wholesale/retail firm 1.055 *** 1.023 1.027 1.070 *** 0.990

Industry dummies yes yes yes yes yes
Year dummies yes yes yes yes yes
Regional dummies yes yes yes yes yes

Log-likelihood -50584 -31548 -21405 -16587 -10024

Number of observations 96820 54744 36678 27035 16219
Number of spells 39049 24806 17194 13417 8610
Number of failures 26327 18491 12792 10733 6900

Note: * p<.1; ** p<.05; *** p<.01
P-values correspond to two-sided significant tests, with the null hypothesis that each true multiplier is equal to 1.
The coefficients indicate the effect on the hazard for one standard increase in a continuous variable or a shift from 
zero to one for a dummy variable.
Estimation equivalent to specification (4) in table 8 (destination, firm and product characteristics)  
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