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Abstract 
 

We investigate the role of financial constraints on firms’ exporting behaviour, 

including firms’ export decision, export intensity, firms starting to export 

decision and exports persistence. Our financial constraints variable is a 

synthetic variable that summarises information on different dimensions such as 

total assets, profitability, liquidity, solvency, repaying ability and (new in this 

type of analyses) the cost of external financing. Using data on Spanish 

manufacturing for the period 1992-2014, we find evidence supporting that 

financial health is relevant to explain SMEs exporting decisions and starting 

to export decisions but not those of large firms. Financial health does not 

seem to affect large firms’ export intensity and the results of the impact of 

financial health on SMEs export intensity are not conclusive. Nevertheless, 

financial health is a determinant of export persistence of large firms and 

SMEs. 
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1 Introduction  

In an increasingly globalised world internationalisation has been seen as a necessary 

strategy for firm’s growth and survival (Hsu et al., 2013). In fact, the international 

economics literature has reached a wide consensus about the benefits of operating 

internationally. Firms selling beyond their boundaries are not only more productive than 

domestic firms (Peters et al., 2018; Bernard  and  Jensen, 1999; Greenaway  et  al., 2007; 

Wagner, 2007) but also bigger, more capital-intensive and pay higher wages (Baldwin and 

Gu, 2003; Girma et al., 2004; Greenaway and Kneller, 2004). Besides, firms active in 

international markets before a negative macroeconomic shock are more resilient than non-

exporters and perform better during and after the shock in terms of jobs, productivity or 

likelihood of survival (Eppinger et al., 2018).1 Then, one may wonder, if exports is such 

an efficient strategy why do not all firms commit to it?2 One reason which has received 

special attention in the literature is the lack of liquidity (Greenaway et al., 2007; Musso 

and Schiavo, 20008; Muûls, 2008; Minetti and Zhu, 2011; Mañez et al., 2014, among 

                                                        
1 For a sample of Spanish manufacturing firms, they find that from 2009 (two years after the initial shock) 

to 2011, TFP of non-exporters continued to decline by 15%. While, for the same period, exporters 

maintained the level of productivity practically unchanged. 

2 In Spain, even if the number of exporters has steadily grown since the nineties, in 2016 less than 80,000 

companies were active in international markets (De Lucio et al., 2017).  Eppinger  et al. (2018) labelled the 

growth in exports since 2009 as the ‘miracle of exports’.  However, some authors have already nuanced this 

concept. De Lucio et al. (2017) conclude that while it is true that the openness of the Spanish economy has 

increased considerably and Spanish exporters have diversified into new markets and new products; talking 

about an ‘export miracle’ seems exaggerated. Almunia et al. (2018) also diminish the importance of this 

miracle granting three quarters of the increase of Spanish exports to the decrease in the internal demand and 

not to an increase in firms’ competitiveness. 
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others).3 However, as mentioned in Wagner (2014a, 2019) despite the efforts made by 

researchers there are still some shortcomings which have caused that we cannot guide 

policy makers in an evidence-based way. First, we still lack for a good measure of financial 

constraints.4 This is even more worrying in the case of smaller companies, which are the 

more likely to suffer from credit constraints. Besides, also mentioned in Wagner’s study, 

usually, the period of time available for the analysis is not long enough and therefore it is 

difficult to investigate the direction of causality between exporting and credit constraints 

in a convincing way. Lastly, the lack of studies using panel data makes difficult to control 

for unobserved firms’ characteristics which could dangerously invalidate the results.  

Our paper contributes to solve these issues proposing a new way to measure 

financial constraints. In comparison with other Spanish studies using the same dataset 

(Máñez et al., 2014; Beneito et al., 2015, 2016), we add new variables containing relevant 

information related to the existence of liquidity constraints and create an index that 

approximates the level of firms’ financial constraints. Following the method 

recommended by Musso and Schiavo (2008), we build a firm-year score aimed to mirror 

the degree of financial constraints at the firm level. We believe this is the best method to 

assess financial constraints since it allows us to capture different degrees of financial 

constraints. Furthermore, the index (which in a certain way it is similar to credit ratings) can 

be built independently of the firm size. Differently from Musso and Schiavo (2008), we add 

to this score, besides quantity variables, a price variable acknowledging the importance of 

both the amount of funds the firm has access to, but also the cost of them. We also solve the 

problem related to the limited amount of years available for analysis by using a sample of 

                                                        
3 See Love and Roper (2015) for a summary of the internal and external ‘enablers’ for exporting. 

4 Farre-Mensa and Ljungqvist (2016) analyse whether five of the most popular measures used in the finance 

literature identify well firms behaving as if they were constrained and conclude that none of them works well. 
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Spanish manufacturing firms for a period of 22 years, allowing us to control for 

unobserved time-invariant firm characteristics. Our second contribution is related to the 

acknowledgement of the different effects of liquidity constraints depending on firms’ stage. 

Starting from a dynamic model, which analyse the dichotomic choice of exporting or not 

and firms’ export intensity, we take one step further and disentangle the effects of financial 

constraints on the decision of starting to export and continuing exporting. Finally, because 

we believe the size may play a role in the linkages between exporting and financial 

constraints, our last contribution consists on studying the dynamic decision to export and 

export intensity, the decision to start exporting and the decision of continuing exporting 

distinguishing between large and SMEs firms. 

The data used in the study come from the Survey of Business Strategies (ESEE) 

for the period 1992-2014. ESEE is an annual panel survey representative of Spanish 

manufacturing firms by industry and size categories. The final working sample consists of 

more than 20.000 observations corresponding to 2.600 firms. 

The main results can be summarised as follows. First, financial constraints are a 

significant determinant of SMEs export decision but not significant for large firms. 

Second, financial health does not seem to be relevant in the determination of large firms’ 

exports intensity, and its impact on SMEs export intensity is not conclusive. Second, and 

aligned with our result on the decision to export, an improvement on financial health 

would help SMEs to start exporting, while would not have any effect on large firms. Taking 

into account the high percentage of SMEs in the manufacturing sector in Spain, jointly our 

first and third results highlight the importance of accessing to liquidity in their 

internationalisation process, with important policy implications. Third, financial health is 

also positively associated with export persistence regardless firm size. The probability of 

dropping out from foreign markets is lower for less financially constrained firms, both large 
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firms and SMEs.   

The remainder of the paper is structured as follows. Section 2 discusses the related 

literature and summarises the measurements used in previous studies to proxy financial 

constraints. Section 3 introduces the scores used to measure financial constraints. Section 

4 describes the Spanish data set on which the empirical analysis is based and provides 

descriptive statistics, while section 5 analyses the role of financial constraints in firms’ export 

decisions and export intensity. In Section 6 we analyse whether financial constraints have 

an impact on firms’ decision to start exporting. Section 7 investigates whether financial 

constraints affect firms’ export persistence. The final section discusses these results, and 

highlights the contribution of the research to policy and managerial practice. 

2 Related literature 

Theoretical models of heterogeneous firms à la Melitz (2003) have incorporated financial 

drivers as a factor explaining export adoption. The intuition behind these models is that 

due to the high fixed costs involved in the internationalisation process, which are largely 

sunk (Roberts  and  Tybout, 1997), only firms not financially constrained can afford the extra 

costs and access to foreign markets (Chaney, 2016; Muûls, 2008; Manova, 2013; Caggese 

and Cuñat, 2013).5 Using similar arguments, the link between firms’ financial health and 

export exit has been also studied. However, here the effects of credit constraints on the 

exit decision are more ambiguous. On the one hand, exporting firms to remain in the 

activity have to face the fixed costs of operating internationally (Aw et al., 2011) and, 

therefore, firms facing financial constraints may have difficulties to maintain their  

                                                        
5 Exporting companies have to investigate competition and foreign demand, establish marketing and 

distribution channels and adjust the characteristics of the products to meet or comply with foreign 

legislation, as well as with the quality and security of other countries’ standards (Roberts and Tybout, 1999). 
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international presence. On the other hand, given that financial constraints also affect entry, 

firms have strong incentives to remain in international markets since they may not be able 

to pay again the high start-up costs (Askenazy et al., 2015). Moreover, all the 

considerations presented up to now might prove to be particularly relevant for SMEs. First, 

SMEs have been found to have less access to external finance and to be more constrained 

in their operations (Beck and Demirguc-Kunt, 2006).6 Second, large firms usually have 

larger internal funds than SMEs increasing their ability to finance trade costs (Damijan 

and Kostevc, 2011; Requena-Silvente, 2005). Third, SMEs are usually more risk averse, 

which make them to self-impose additional constraints hampering exporting ventures.7 

Bonnet et al. (2005) find that a significant amount of French companies, even when facing 

internal constraints, do not resort to external loans, and when they do, borrow a smaller 

amount than the one corresponding to their size. The lower access to internal funds jointly 

with the higher difficulties on accessing to external funds for SMEs, affects the 

probability of survival of these companies in foreign markets, which is lower than in the 

case of large companies. 

On the empirical side, the first study analyzing the link between financial 

constraints and exports, using firm-level data, was Greenaway et al. (2007). They find no 

evidence that firms enjoying better ex-ante financial health are more likely to start 

                                                        
6 A possible explanation for the higher difficulty in accessing to external finance may be that SMEs are less 

transparent, have higher transaction costs and less collateral than large companies (Mancusi and Vezzulli, 

2014). 

7 The self-imposed constraints might be explained by the concentration of risks. Eaton et al. (2008), Bernard 

et al. (2007), Bernard et al. (2009) and Damijan et al. (2011) show that small companies usually export to 

one or two countries with a small number of products, so they are more vulnerable to possible failures in 

foreign markets. Large companies, on the other hand, export to many countries and many products, so they 

diversify risks. 
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exporting but that participation in export markets improves firms’ ex-post financial 

health (in the case of continuous exporters, but no for starters).8 Since then, a growing 

number of empirical works have looked at the link between liquidity constraints and export 

adoption using firm-level data. The stylised fact is that “financial constraints are important 

for the export decisions of firms: exporting firms are less financially constrained than non-

exporting firms. Studies that look at the direction of this link usually report that less 

constrained firms self-select into exporting, but that exporting does not improve financial 

health of firms” (Wagner, 2014a, p.1479).9  

The relevance of the analysis of the effects of financial health on export persistence 

relies on the fact that if a country aims to be competitive in international markets is not 

enough with easing access to international markets, it is also of crucial importance that 

these firms will persist in export markets. On theoretical grounds, persistence in export 

markets may arise both from the existence of sunk costs associated to start/continue 

exporting and from learning-by-exporting effects associated to continuous exporting. 

Learning-by-exporting is related to the fact that exporters may exhibit efficiency gains 

from economies of scale, learning from foreign markets, or from increased competition 

                                                        
8 One possible explanation to these results is that, in the sample they use, the average number of employees 

is more than 200 for non-exporters and more than 300 for exporting firms. That is, the sample contains a 

considerable share of large firms which are not the most likely to be affected by financial constraints. 

9 Wagner (2014a) offers an exhaustive survey of 32 empirical studies that cover 14 different countries plus 

5 multi-country studies. See also Wagner (2019) for an update of Wagner (2014a) covering 17 firm-level 

studies from 9 countries plus 7 multi-country studies published since mid-2014. Although this study, using 

comparable firm level data from 25 European countries, concludes that the negative effect of financial 

constraints on exports is rarely found, as the author recognize, limitations in the data and weaknesses in the 

self-reported measure of financial constraints made “only possible to test for correlations and not for causal 

relationships” (Wagner, 2019, p.756). 
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forcing them to become more efficient. Furthermore, it is important to consider that 

Timoshenko (2015) shows that exporting experience acquired by continuous exporters 

brings forth continuing exporting. The rationale behind this result is quite simple, 

experienced exporters have learned more from operating in foreign markets than less 

experienced exporters, and thus, the profitability obtained in a given market increases with 

the extent of exporting experience. Therefore, firms could be interested in continuing to 

export even in the presence of exogenous adverse shocks in export markets to keep this 

virtuous circle going. 

Empirical studies documenting the effects of credit constraints on export persistence 

are much scarcer and evidence is ambiguous and far from conclusive. While Askenazy et 

al. (2015) and Görg and Spaliara (2018), for a sample of French and UK manufacturing 

firms respectively, find a higher probability of export exit associated with credit constraints, 

Berman and Héricourt (2010) in a multi-country study find no evidence that access to finance 

influences the decision of continuing exporting. Therefore, more research is needed to 

understand the link between liquidity constraints and export exit. Regarding the role of 

firms’ size in the relationship between exporting and financial constraints, Zia (2008) 

shows the effects of subsidized export loans on exports of small and large firms. For a 

sample of Pakistan companies, the removal of these subsides negatively affects to small 

firms, while large firms are not affected. Meanwhile, Forbes (2007) shows how during a 

period of raising capital flow taxes, small Chilean firms suffer more from financial 

constraints. Further, these financial constraints loosen with the size of the firm. Finally, 

Damijan et al. (2010) find that small businesses always benefit from having access to higher 

liquidity (either through internal or external funds), while the results for medium and large 

companies are ambiguous.  

Independently whether the entry or exit decision is under analysis, empirical 
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papers can be clustered in four groups depending on how financial constraints are 

measured. The next subsections are devoted to explain each of these measurements 

pointing out their main advantages and drawbacks. 

2.1  Qualitative measures 

The first group consists on works measuring financial constraints according to a self-

reported assessment of the firm financial situation. Within this group, Minetti and Zhu 

(2011) considered as ‘strong credit rationing firms’ those responding ‘yes’ to the next two 

questions: (i) “In 2000, would the firm have liked to obtain more credit at the market interest 

rate?” In the case of an affirmative answer to (i), the following question was asked: (ii) “In 

2000, did the firm demand more credit than it actually obtained?”. The conclusion from 

this study is that the probability of exporting for credit-rationed firms is lower than for 

non-credit rationed ones. Arndt et al. (2012) for Germany, Caggese and Cuñat (2013) for 

Italy or Espanol (2007) for Argentina are other studies also using data collected through 

a survey to construct a direct indicator to identify liquidity constrained companies.10 

However, this way of measuring financial constraints has two main drawbacks. First, as a 

qualitative measure, these proxies what are actually measuring is the perceived financial 

constraints (Bovha Padilla et al., 2009)  and,  therefore,  they are subject to measurement 

error that might be correlated with the explanatory variables (Bertrand and Mullainathan, 

2001).11 Second, these measures are likely to suffer from endogeneity problems since some 

unobserved firms’ characteristics (for example the ability of managers to obtain funds 

from banks) could be correlated with the response behaviour of firms. 

                                                        
10 See also Wagner (2019) for a comparable multi-country study covering 25 European countries. 

11 For instance, if a firm expects its credit application to be rejected, it may not approach its bank and 

considered itself as a credit constrained company. 
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2.2  Credit ratings 

The second group includes studies using credit rationing scores provided by credit rating 

agencies to proxy financial constraints (Wagner, 2014b; Secchi et al., 2011; Muûls, 2008; 

Muûls, 2015). One of the strengths of this method is that the score is determined 

independently by a private firm reducing then the measurement bias. Moreover, the degree 

of credit constraints can be evaluated at the firm level and not just classifying firms as 

constrained and not constrained. However, even, this way of measuring credit constraints 

it is not exempt of weaknesses. On the one hand, given that the score is built using a number 

of firms’ characteristics as firm age, productivity, firm size, etc., the measurement will be 

endogenous to firm’s performance and characteristics. On the other hand, credit rating 

scores are usually available only for large companies operating in highly developed 

countries, and, thus, empirical results should not be considered as stylised facts. 

2.3  Financial ratios 

The third group consists on studies that use either balance sheet information or financial 

statements to build financial ratios to approximate firms’ liquidity constraints. Among 

these works, cash flow and leverage or debt related measures are the most common 

approaches used to identify the presence of financial constraints (Manole and Spatareanu, 

2010; Askenazy et al., 2015; Buch et al., 2010; Stiebale, 2011; Berman and Héricourt, 

2010; Zhiyuan and Miaojie, 2013; Akarım, 2013; Forlani, 2010; Greenaway et al., 2007; 

Görg and Spaliara, 2018; Máñez et al., 2014; Beneito et al., 2015, 2016). Sensitivity of 

exports to cash flow is interpreted as a signal of a large wedge between internal and 

external costs of funds, which would imply firms being financially constrained. In like 

manner, a high level of leverage is seen as a signal of high risk firms and therefore with 

scarce access to external funds. However, these indirect procedures have already been 

seriously criticised. In the case of cash flow, it is implicitly assumed that firms have a 
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preference for internal finance, although there could be some firms that prefer external 

funding or a combination of both internal and external funds. Most importantly, it is also 

assumed that cash flow only reflects the sensitiveness of exports to costlier external sources 

of finance. While it could also capture, for instance, uncontrolled demand conditions in 

estimation that are correlated with firms’ internal finance and export decision.12 By the 

same token, a high leverage could also be signaling that the firm has enjoyed wide access to 

external funds and therefore it is not financially constrained (Bellone et al., 2010). 

2.4  Financial scores 

In line with the previous group, the last group consists on studies that also using balance 

sheet information build financial scores aiming to measure firms’ financial health. Musso 

and Schiavo (2008),  Bellone et al. (2010) or Silva (2011) are some works employing this 

method.13 We believe this is the best way to measure liquidity constraints since it groups 

all the strengths of credit rationing scores, avoiding its main weakness. Unlike the credit 

rationing that are only available for large companies, these scores, as a self-measure 

constructed by the researcher, are available to any company, regardless of their size. 

Besides, as argued by Muûls (2008), similarly to credit rationings although the score could be 

endogenous to the firm’s performance and characteristics, it is not directly affected by its 

exporting behaviour, since exports are not used to build the score (Wagner, 2014a). 

                                                        
12 See Kaplan and Zingales (1997) for a very comprehensive explanation of the main problems of using cash 

flow as a measure of financial constraints. 

13 The variables used in Musso and Schiavo (2008) and Bellone et al. (2010) to build the financial scores 

are: size (measured by total assets), profitability (return on total assets), liquidity (current ratio: current asset 

over current liabilities), cash flow generating ability, solvency (own funds over total liabilities, measuring 

the ability by a firm to meet its long-term financial obligations), trade credit over total assets and repaying 

ability (financial debt over cash flow). Silva (2011) added to these variables TFP. 
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However, as it will be explained below there is still room for improvements in these 

scores. 

 

3 Financial constraints variables 

In the spirit of Musso and Schiavo (2008), we have built a financial constraint variable that 

is a synthetic index that collapses the information on six variables that contain relevant 

information relative to the existence of financial constraints. These six variables are total 

assets, profitability (returns on sales), liquidity (ratio of current assets to current liabilities), 

solvency (own funds over total liabilities), repaying ability (financial debt over cash flow) 

and cost of firm’s new long term debt (Beneito et al., 2015). Differently to Musso and 

Schiavo (2008) index that is based on quantities (as the first five variables in our index), we 

incorporate a price variable, namely the financial costs of long term debt. It is important to 

note, that to the best of our knowledge, this is the first analysis that incorporates a price 

variable into a financial constraint index such as that proposed by Musso and Schiavo 

(2008). 

We use the following procedure to build the financial constraints index. First, we 

compute the relative value of each of these variables with respect to the industry-year 

average. Second, we classify the relative values of each variable according to the quintile 

to which they belong. We classify the relative values of each of the first five variables in 

the above paragraph according to the quintile they belong in increasing order. The 

financial cost variable is classified also in quintiles but in decreasing order. The result is 

that for each firm-year observation we end up with six categorical variables ranging from 

one to five, where one would correspond to the most financially constrained firms and five 

the least financially constrained firms. Third, we combine the information on these six 

categorical variables in two different ways to obtain a synthetic index: Score E is calculated 
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as the simple sum of the 6 categorical variables; and, Score F as six (number of variables 

considered to build the score) minus the count of the number of variables for which the firm-

year observation lies in the first quintile. Finally, we re-scale these indexes to have a one to 

ten common range. Interestingly, as in Musso and Schiavo (2008) the ranking of firm-year 

observations is quite robust to the different aggregation methods.14 It is important to note, 

that such as we have built the two synthetic indexes, smaller values of the scores are 

associated to higher degree of financial constraints. 

For the sake of robustness, we include in Appendix B additional tables with the 

results of replicating our different empirical analyses with two financial scores identical 

to Scores E and F, but for the fact that they do not include the financial cost variable, i.e. 

in line with Musso and Schiavo (2008) they are calculated on the basis of the five quantity 

variables describe above. Thus, Score EE (Score FF) has been calculated as Score E 

(Score F) but without including the financial cost variable. When the results with Scores 

EE and FF differ from those obtained with Scores E and F we will note it.15 

 

4 Data and descriptive statistics 

4.1  Data 

The data are drawn from the Spanish Survey of Business Strategies (ESEE), an annual 

survey of Spanish manufacturing sponsored by the Ministry of Industry and carried out 

                                                        
14 Our results are robust to other forms of combining the information to build the scores. 

15 Since Score EE (FF) includes five out of the six components of Score E (F), both scores are highly 

correlated. The correlation between Score E and Score EE is 0.94 and the correlation between Score F and 

Score FF is 0.93. However, we believe that Scores E and F improve Scores EE and FF since they take into 

account both the amount of funds the firm have access to, but also the cost of them.  
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since 1990. The ESEE is a representative sample of Spanish manufacturing firms classified 

by industry and size categories that provides information at the firm level. 

 The sampling procedure of the ESEE is as follows. Firms with less than 10 

employees were excluded from the survey. Firms with 10-200 employees (SMEs) were 

randomly sampled, representing around 5% of the population in 1990. All firms with more 

than 200 employees (large firms) where requested to participate, obtaining a participation 

rate around 70% in 1990. Important efforts have been made to minimize attrition and to 

annually incorporate new firms with the same sampling criteria as in the base year, so that 

the sample of firms remains representative over time.16  

 The ESEE has some relevant characteristics that make it well suited for our 

analysis of the relationship between firms’ financial health and export behavior. First, the 

survey provides balance information, and data about financing that allows calculating the 

financial ratios and measures used to build scores E and F. Second, the ESEE supplies the 

necessary information to identify firms that export in a continuous way, quit exporting or 

stop answering the survey during our 22 years long period under analysis (from 1992-

2014).17 

 From the ESEE survey we sample out those firms’ observations that fail to supply 

relevant information about all the variables involved in our analysis. The number of 

observations differs according to the data requirements of the three pieces of analysis 

carried out, namely, the analysis of the role of financial health on the firms’ decisions to 

whether export or not and export intensity in case they export, decision of starting to 

export and export persistence. In each of the analyses, we specify the criteria for sample 

                                                        
16 For further detail on ESEE visit http://www.fundacionsepi.es/investigacion/esee/en/spresentacion.asp. 

17 Our period of analysis starts in 1992 due to the lack of information to build some of the relevant variables for 

1990 and 1991. 
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selection. 

4.2  Descriptive statistics 

We start providing some information on our two financial scores. First, it is important to 

note that the correlation between the two financial scores that we use to measure firms’ 

financial health is 0.767. Table 1 shows the mean of our two financial scores both for the full 

sample and for the subsamples of SMEs and large firms, and distinguishing between 

exporters and non-exporters.18 

For the full sample of firms, mean values for Scores E and F are larger for large 

firms than for SMEs. The same happens for the samples of exporters and non-exporters. 

Further, as we are interested in exploring the possible role of size in the relationship 

between financial constraints and firms’ export behavior, we use stochastic dominance 

techniques to check whether, as one would expect, large firms enjoy better financial health 

than SMEs (i.e. whether the financial scores distribution of large firms dominates that of 

SMEs). Thus, we compare: 

  (1) 

using the Kolmogorov-Smirnov (KS, hereafter) one- and two-sided tests, where  

and  are the financial scores (either Score E or F) distribution functions for large 

firms and SMEs, respectively. Table 2 reports the test of the financial scores differences 

between large firms and SMEs. Both for Scores E and F, we reject the null of equality of 

the two distributions (two-sided test) at 1% significance level. Further, we cannot reject the 

null that the financial health (higher financial scores) of large firms is better than that of 

SMEs. Therefore, from the previous KS tests we can infer that the distribution of financial 

                                                        
18 Table B1 provides the same information for Scores EE and FF. The correlation between Scores EE and 

FF is 0.784. 

F(ScoreX ) vs. G(ScoreX ) for X =  E,  F

F(⋅)

G(⋅)
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scores of large firms (both Scores E and F) stochastically dominates that of SMEs.19 This 

size dependent financial health distribution will be taken into consideration when 

analysing the role of financial constraints on firms’ export behaviour.20  

[Table 1 about here.] 

[Table 2 about here.]  

[Table 3 about here.] 

Before analyzing how financial restrictions affect firms’ export behaviour and to get 

a first picture of the relationship between firms’ financial health and exporting, we check 

whether exporters enjoy better financial health (are less financially constrained) than non-

exporters. We double check this relationship using both stochastic dominance techniques 

and estimating the reduced form equation proposed by Bellone et al. (2010).  

First, we check whether the financial scores distribution (for Scores E and F) of 

exporters stochastically dominates that of non-exporters. Thus, for each size group, we 

                                                        
19 Table B2 in Appendix B shows the same results for Scores EE and FF.  

20 Since Scores E and F include asset size, by construction these financial indexes could be larger for large 

firms than for SMEs, biasing the results of the stochastic dominance test of financial health in favour of 

large firms. With the aim of testing whether our results are dependent or not to the inclusion of the total 

assets variable, we have built two financial scores identical to Scores E and F but for the fact that they do 

not include the total assets variable. These financial scores are Score EEE and Score FFF, respectively. The 

result of the test of stochastic dominance comparing the distribution of Scores EEE and FFF of large firms 

and SMEs (see Table C1 in Appendix C) suggests to reject the null of equality of the two distributions (two-

sided test) at 1% significance level. Further, we cannot reject the null that the financial health (higher financial 

scores) of large firms is better than that of SMEs. Therefore, our results do not depend on the inclusion of 

the total assets variable in the construction of Scores E and F. 
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compare: 

   (2) 

using the KS one- and two-sided tests, where  and  are the financial scores 

distribution functions corresponding to exporter and non-exporters, respectively. Table 3 

shows the results for financial scores differences. For SMEs, regardless of the score used to 

proxy financial health, we reject the null of equality of the distributions, and we cannot 

reject the null that the financial health of exporters is better than that of non-exporters. 

However, for large firms, and again independently of the score used to measure financial 

constraints, we do not reject the null of equality of the distributions of financial health of 

exporters and non-exporters. Therefore, the stochastic dominance analysis suggests that: (i) 

financial health of exporting SMEs is better than that of non-exporting SMEs; and, (ii) for 

large firms this does not hold.21  

 In the second piece of analysis on the correlation between financial health and 

export status, we estimate the following reduced form equation proposed by Bellone et al. 

(2010): 

  (3) 

where ScoreXit is either ScoreE or ScoreF; Exportit is a dummy variables taking value 1 if 

firm i exports in year t and zero otherwise; and, Zit is a vector of control variables including 

                                                        
21 Table B3 in Appendix B shows results of the same stochastic dominance test for Scores EE and FF. 

Results remain the same except for Score FF for large firms where the results of the test suggest that 

distribution of Score FF of exporters dominates that of non-exporters (we reject the null of equality of the 

distributions between exporters and non-exporters and we do not reject the null that the financial health of 

exporters is better than that of non-exporters). 

F ScoreX |τ = τ 0( ) vs.G ScoreX |τ = τ 0( ),X = E,F;τ 0 = SME,large

F(⋅) G(⋅)

ScoreXit = β0 + β1Exportit + γ Zit + uit
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logs of total factor productivity (TFP, hereafter)22 and employment,  and a vector of 

industry-year dummies.23 

[Table 4 about here.] 

Regardless of whether we use as measure of financial constraints Score E or F, 

estimates in Table 4 suggest that exporting SMEs enjoy better financial health than non-

exporting SMEs. Nevertheless, the results for large firms differ depending on the score 

taken as reference. Whereas results using Score F point out less astringent financial 

constraints for large exporters; when using Score E, we do not find significant differences 

between large exporters and large non-exporters financial health.24 

 Therefore, this second approach confirms that exporting SMEs enjoy better 

financial health than their non-exporting counterparts. For large firms, we also confirm 

no differences in financial health between exporters and non-exporters when proxying 

financial health using Score E. However, when using Score F, the reduced form analysis 

suggest that large exporters enjoy better financial health. In spite of this difference in the 

regression analysis when using Score F, most of our analysis suggests no financial health 

differences between large exporters and large non-exporters. 

                                                        
22 We explain in Appendix D the procedure used for the estimation of total factor productivity. The elasticity 

estimates of capital, labour and materials are shown in Table D1 in Appendix D. Unless, we state different 

we always introduce TFP in logs in our estimations. 

23 TFP stands for total factor productivity. All variables definitions can be found in Table A1 in the 

Appendix A. 

24 In Table B.4 in Appendix B we show the results of this regression analysis using Scores EE and FF. The 

results for Score EE are qualitatively identical to those of Score E and the same happens with the results of 

Score F and Score FF. 
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5 Financial constraints and firms’ decisions of whether 

to export and export intensity 

We start this section with the analysis of the impact of financial health on the firms’ 

decisions of whether to export or not. Then, we analyse for those firms that decide to 

export how financial health may affect their export intensity  

5.1  The decision to export and financial constraints 

5.1.1 Empirical model 

We consider that a firm decides to export in year t whenever the increase in gross operating 

profits associated to export plus the discounted expected future returns from being an 

exporter in t exceed sunk costs (Roberts and Tybout, 1997; Clerides et al., 1998). The 

rationale behind the consideration of sunk costs stems from the fact that firms entering 

foreign markets have to engage in a series of activities which are related only to exporting, 

such as market research, setting up a new distribution network, negotiating with potential 

new partners, and modifying existing product ranges (Love and Ganotakis, 2013). All of 

these involve sunk costs, which are irreversible investments if the firm quits exporting. 

The presence of these sunk costs related to exporting implies that firms’ current export 

choices depend on past export choices. To capture this state dependence, our model of the 

likelihood of exporting will be framed in terms of sunk costs (proxied by export status in 

t-1) and a reduced-form set of variables proxying for the payoffs of exporting and, thus, 

firms’ capabilities to push their expected profits above sunk entry costs. In this paper we 

pay special attention to the role of financial constraints proxied for Scores E and F (defined 

above) that summarizes various dimensions of firms internal and external financial 

constraints. 
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In practical terms, we estimate a dynamic discrete choice model of the decision to 

export, in which the decision of exporting in period t is conditioned on the previous vector 

of state variables for that year: 

   (4) 

where γ identifies the sunk costs of exporting; Score X (for X = E, F) is the synthetic 

index controlling for both internal and external financial constraints; Zit is the vector of 

control variables (TFP, a set of firm size dummies,25 foreign capital participation, whether 

the firm introduces process and product innovation and register patents, proportion of skilled 

labour and demand conditions) that may affect the firms’ expected returns from exporting; 

νt is a vector of year dummies and sj is vector of industry dummies. Finally, there may be firm 

unobserved factors affecting firms’ expected returns from exporting such as product 

attributes, managerial skills or international department personnel ability. For this reason, 

we assume that εit has two components, a permanent firm specific effect (αi) and a transitory 

component (uit), then εit = αi + uit. Hence, we allow for two sources of serial correlation 

in εit. This is an important issue since, whether or not uit are independent across t, εit will be 

always serially correlated because of αi.  

 Further, we control for correlated unobserved firms’ heterogeneity using the fixed 

effects approach developed by Blundell et al. (1999, 2002). Following their approach, the 

pre-sample means of the dependent variable (Ypre) are sufficient statistics for the 

unobserved fixed effects (αi). Thus, to control for this heterogeneity, we add the pre-sample 

mean of the dependent variable ("initial conditions" variable) as an additional explanatory 

                                                        
25 We include size as a set of dummies to capture possible non linearities on the effect firms’ size in the 

probability of exporting. 

Yit =
1 if  γ Yit−1 + βScore Xit−1 +δZit−1 +ν t + sj + ε it  ≥ 0

0 otherwise                                                          

⎧
⎨
⎪

⎩⎪
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variable in period t in equation 4. As we use as pre-sample period 1992-1994 and some of 

the explanatory variables in equation 4 are lagged one period, we carry out estimation for 

the period 1995-2014. With this criterion our estimation sample consists of 20,183 

observations corresponding to 2,600 firms.  

5.1.2 Estimation results 

We estimate three different dynamic probit specifications for each of the two financial 

scores that sequentially embody additional characteristics in estimation. We aim to 

analyse both the role of financial constraints for the whole sample of firms and for the 

subgroups of SMEs and large firms. Results of estimations are shown in Tables 5 and 6, 

respectively.26  

 In specification 1, we consider no differences in the effects of financial constraints 

and sunk costs for SMEs and large firms. The estimated average marginal effects both for 

Score E and Score F suggest that less financially constrained firms are more likely to 

export (the average marginal effects for Scores E and F are 0.0029 and 0.0040, 

respectively). Hence, an improvement in firm’s financial health given by one-point 

increase on the Score E (F) would increase the probability to export by 0.3 percentage 

points (0.4 percentage points). Further, the positive and significant average marginal effect 

of Yi,t-1 confirms the importance of sunk costs as a determinant of firms’ export decision: 

exporting in period t-1 increases probability of exporting in t by 20 percentage points. 

 In specification 2, we allow the sunk cost effect to differ between SMEs and large 

firms but we still consider no differences in the effects of financial constraints between 

                                                        
26 Tables B5 and B6 in Appendix B show the estimates of equation 4 using financials Scores EE and FF, 

respectively. Estimates using Score EE are almost identical to those using Score E, analogously estimates 

using Score FF only show very small deviations in comparison to those using Score F. 
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SMEs and large firms. With this aim, we introduce in estimations two additional variables 

resulting from crossing Yi,t-1 with a size group dummy (that distinguishes  between firms with 

between 10 and 200 workers- SMEs- and firms with more than 200 workers- large firms). 

Namely, these two variables are Yi,t−1*SME and Yi,t−1*Large. Both in the estimations using 

Score E and F, the average marginal effects corresponding to the sunk cost effect for SMEs 

and large firms (Yi,t−1*SME and Yi,t−1*Large) are positive and significant (and  quite similar 

in size regardless of the score used) confirming the importance of state dependence to 

explain firms’ export decisions. Furthermore, the sunk cost average marginal effect (0.225) 

corresponding to large firms is significantly higher than that corresponding to SMEs 

(0.198).27 Thus, we can say that for large firms (SMEs) exporting in t -1 raises the 

probability of exporting in t by 22.5 (19.8) percentage points. Very likely,  the higher sunk 

cost average marginal effect for large firms is related to the fact that large firms export at a 

larger scale, have their own international department, establish their own distribution 

networks, etc. (Damijan et al., 2011; Bernard et al., 2009; Eaton et al., 2007). As for the 

average marginal effects of the financial scores, they remain positive and significant and 

quite similar in size in comparison to specification 1 (average marginal effects for Scores 

E and F are 0.0028 and 0.0039, respectively). Therefore, they confirm that an improvement 

in financial health associated to one-point increase in Score E and Score F would increase 

the probability to export by 0.28 and 0.39 percentage points, respectively. Hence less 

constrained firms are more likely to export.  

Finally, in specification 3 we allow both sunk costs effects and the effects of 

                                                        
27 Both in the estimations with Score E and Score F a pairwise test rejects the null of equality of the average 

marginal effects corresponding to Yi,t-1*Large and Yi,t-1*SMEs. When using Score E, the difference between 

the average marginal effects is 0.027 and the corresponding p-value 0.010; in the estimation using Score F, the 

difference is 0.027 and the corresponding p-value 0.011. 
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financial constraints to differ between large firms and SMEs. Therefore, we incorporate 

to the variables in specification 2 the interactions between the financial score variables and 

the size group dummy (ScoreXi,t−1*SME and ScoreXi,t−1*Large for X=E, F). Interestingly, 

our estimation results, both when using Scores E and F, suggest that the intensity of financial 

constraints is relevant only for the export decisions of SMEs but not for that of large firms (in 

the estimations using Score E and Score F, the average marginal effect of ScoreEi,t−1*SME 

and ScoreFi,t−1*SME are 0.0036 and 0.0049, respectively). Thus, for SMEs a one-point 

increase in financial health measured by Scores E and F would increase the probability of 

exporting by 0.36 and 0.49 percentage points, respectively. The estimates corresponding 

to the sunk costs effects confirm those obtained in specification 2, sunk costs of exporting 

are larger for large firms than for SMEs. 

 The estimates of our control variables are quite robust to the three specifications 

estimated. First, the role of persistence in exporting suggested by the positive and 

significant estimates of the lagged export decision variables (in the three specification) is 

reinforced by the positive and highly significant effect of the pre-sample means (capturing 

their permanent effect through firms’ individual effect). Second, we confirm that 

previously more productive firms self-select into exporting. A 10% increase in TFP 

increases the probability of exporting by 0.13 percentage points.28 This increase in the 

probability of exporting is substantially smaller than that associated to one-point increase 

in Score E or F for SMEs (0.36 and 0.49 percentage points).  Third, our results suggest the 

                                                        
28 It should be considered that TFP is measured in logs. To interpret the average marginal effect of variables 

in logs is useful to multiply them by 0.1. The result is the average change in probability of exporting when 

the TFP in levels increases by (about) 10% (because a change in the log of TFP of 0.1 is about a 10% 

increase in TFP).  Therefore, if the average marginal effect is 0.013, the probability of exporting increases 

by 0.0013, or 0.13 percentage points. 
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existence of a non-linear effect of firms’ size in the probability of exporting: the effect of 

firms’ size on exporting reaches a plateau with 200 workers, as we do not find significant 

differences among firms with more than 200 workers (the average marginal effects of Size 

201 − 500 workersi,t−1 and Size > 500 workeri,t−1 are not significantly different in any 

estimation). Thus, using specification 3 and always taking as a reference firms employing 

less than 26 workers, for firms employing between 26 and 50 workers the probability of 

exporting is about 2.3 percentage points higher; for firms employing between 51 and 200 

workers the probability of exporting is about 3.6 percentage points higher; and for firms 

employing more 200 workers the probability of exporting is about 7.5 percentage points 

higher in the estimation using Score E and 11 percentage points  higher in the estimation 

using Score F. Fourth, being foreign participated increases the probability of exporting by 2 

percentage points. Fifth, we confirm the importance of being innovative to participate in 

export markets. Thus, registering new patents, introducing process and product 

innovations raise the probability of exporting by 1.9%, 0.75% and 1.1% percentage points, 

respectively. Sixth, facing a stable or a recessive demand would reduce the probability to 

export by about 0.9 and 1.6 percentage points, respectively (in comparison to firms that 

declare facing an expansive demand - omitted category). Finally, increasing the share of 

skilled workers has a very small but positive effect on the probability of exporting. Hence, 

a 10% increase in the share of high skilled workers increases the probability of exporting 

by 0.02 percentage points.29  

 All in all, after using two different scores to proxy for financial constraints, 

controlling for a rich vector of relevant firms’ characteristics, the dynamic nature of firms’ 

export decisions and firms’ fixed effects, we are quite confident in our results suggesting that 

                                                        
29 The variable High Skilled Labour is introduced in estimations as the log of the proportion that high 

skilled workers represent over total workers. 
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financial constraints are a relevant determinant of SMEs export decisions. The fact that 

financial constraints do not seem to be a significant determinant of large firms’ export 

decisions suggests that the significant effect observed in the analysis for the whole sample 

of firms is driven by results for SMEs. 

[Table 5 about here.]  

[Table 6 about here.] 

5.2 Export intensity and financial constraints  

5.2.1 Empirical model 

To analyze how firms’ financial health affects firms’ export intensity (defined as export 

over total sales) we estimate the following dynamic reduced-form equation:  

!"#$ = & + (!#$)* + +,-./01#$)* + 23#$)* + 4$ + 56 + 0#$ (5) 

where EIit is the export intensity of firm i in period t. Our dynamic specification includes 

EIit-1 to capture persistence in firms export intensity. Score X (for X = E, F) is our financial 

health index; Zit-1 is a vector of control variables that may affect firms’ export intensity 

(including the same variables that in equation 4); nt is a vector of year dummies and sj is 

a vector of industry dummies. Further, there may exist unobserved factors affecting firms’ 

export intensity. For this reason, we assume that eit has two components, a firm specific 

component ait and a transitory component (hit), then eit = ai + hit . 

 In the estimation of equation 5 we tackle two econometric issues. The first one is 

related to the fact that modelling export intensity requires to consider the possibility that 

exporters are not a random subset of all firms, but may have characteristics that are also 

linked to how intense their export activity is. We tackle this problem using a two-stage 

sample section procedure (Heckman, 1979). The first stage consists in calculating the 
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Heckman’s lambda (lit) from the estimation of the export participation equation (equation 

4).30 In the second stage, we include this term as an additional regressor in the estimation 

of equation 5. A significant estimate for lit in equation 5 would suggest the need of 

including it in the export intensity equation to avoid a sample selection bias. As an 

exclusion restriction we work with pre-sample export experience and, thus, we do not 

include in the export intensity equation the pre-sample mean of the export decision 

(variable included in the estimation of equation 4). As explained above in the estimation 

of equation 5, we account for possible dynamics effects including the first lag of export 

intensity.31 

The second econometric issue is related to the treatment of firms’ unobserved 

heterogeneity. Unobserved individual effects (ai) are correlated with regressors since by 

construction they are correlated to lagged export intensity (included as explanatory 

variable to capture export intensity persistence). As in our dynamic model of the decision 

of exporting (equation 4), we control for correlated unobserved firms’ heterogeneity using 

the fixed effects approach proposed by Blundell et al (1999, 2002). Following their 

approach, the pre-sample mean of the dependent variable (EIpre) are sufficient statistics 

for the unobserved firm effects (ai). Therefore, to control for unobserved heterogeneity, 

we add the presample mean of the dependent variable as an additional explanatory 

variable in period t in the estimation of equation 5. Such as in the estimation of equation 

                                                        
30 This term is generically calculated as the ratio of the density over the distribution function of a normal 

distribution (f(Zq)/F(Zq)), in which the argument (Zq) is the index function from a Probit model with a 

vector of regressors Z. 

31 We estimate three different specifications of equation 5 that correspond to the three specifications of the 

export participation equation (equation 4) shown in Tables 5 and 6. The lit included in each equation 5 

specification is obtained from the corresponding equation 4 specification. 



27  

4, we use as pre-sample period 1992-1994 and as some explanatory variables are lagged 

one period, we perform estimation for the period 1995-2014. Since, estimation of 

equation 5 is restricted to the firms that declare positive exports, our estimation sample 

consists of 13,243 observations corresponding to 1,885 firms. 

5.2.2 Estimation results 

We show the estimates of equation 5 using Score E and Score F in Tables 7 and 8, 

respectively. We estimate three different specifications of the export intensity equation 5 

which correspond to the three specifications estimated for equation 4. In specification 1, 

we do not allow for differences in the effects of financial constraints and past export 

intensity for large firms and SMEs. In specification 2, we allow the effect of lagged export 

intensity to differ between large firms and SMEs, but not that of financial scores. Finally, 

in specification 3 we allow both the effect of lagged export intensity and financial health 

to differ between large firms and SMEs.  

 Regardless of the financial score used, a common result to all specification is that 

the estimate corresponding to the Heckman’s lambda is positive and significant. One can 

infer two implications from this result: first, the fact that the Heckman’s lambda is 

significant suggest the need of including it in the export intensity equation to avoid a 

sample selection bias; and, second, the positive sign suggest that the unobservables 

affecting firms’ likelihood of exporting are positively correlated with their export 

intensity.  

 As for the effects of financial health on export intensity, in specifications 1 and 2, 

the estimates both for Scores E and F are non-significant suggesting that when 

considering a unique effect for large firms and SMEs, financial health does not affect 

export intensity. Estimates of specification 3, in which we allow for different effects of 

financial constraints for large firms and SMEs qualify this result. It is possible to observe 
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in Table 7 that whilst the estimate of Score E for SMEs is positive and significant, for 

large firms it is non-significant. These estimates could be considered as evidence 

suggesting that financial health affects positively export intensity of SMEs but not that of 

large firms. Nevertheless, the fact that the estimates for Score F (see Table 8) are neither 

significant for large firms nor for SMEs casts some doubts on the existence of a possible 

existence of a positive effect of financial health on export intensity for SMEs but not for 

large firms.32  

 The positive and significant estimates for lagged export intensity, in all 

specifications and regardless of whether we use Score E or Score F to proxy financial 

health, indicate that there exists a high degree of persistence (state dependence) in the 

evolution of export intensity. Further, in specification 2 and 3, in which we allow the 

effect of lagged export intensity to differ between large firms and SMEs, the estimates 

corresponding to large firms and SMEs are not significantly different at any conventional 

level.33 

 The estimates of our control variables are quite robust in the three specifications 

considered. First, the role of persistence in export intensity pointed out by the positive 

and significant estimate of lagged export intensity is confirmed by the positive and 

significant estimate for the pre-sample mean of export intensity. Second, unlike in the 

estimates corresponding to the export decision equation (equation 4), we do not find a 

significant effect of productivity in export intensity. Third, our estimates confirm the 

                                                        
32 Results using Score EE (Score FF) are identical to those using Score E (Score F).  

33 For example, both in the estimations with Score E and F of specification 3 a pairwise test do not reject 

the null of equality of the estimated coefficients corresponding to EIt-1*Large and EIt-1*SME. When using 

Score E, the difference between coefficients is -0.009 and the corresponding p-value 0.232. In the 

estimation using Score F, the difference is -0.009 and the corresponding p-value 0.230. 
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existence of a non-linear effect of firm size on export intensity: export intensity of firms 

between 26 and 200 worker is higher than that of firms with less than 26 workers (the 

coefficients of Size 26-50 workersit-1 and Size 51-200 workersit-1 are not significantly 

different in most estimations); and, the highest export intensity corresponds to firms with 

more than 200 workers (the coefficients of Size 201-500 workersit-1 and Size >500 

workersit-1 are not significantly different in most estimations). Finally, export intensity is 

higher for firms employing a higher percentage of high skilled workers. Finally, the 

positive and significant estimated coefficient for the Recessive demand dummy (in 

Specification 2 and 3) suggest that firms facing bad demand conditions in its main market, 

that in most cases is the domestic market, are very likely reorienting sales towards 

international markets.34 

 Summing up, our results suggest that, as observed when analysing firms’ export 

decision, financial constraints are not a significant determinants of large firms’ export 

intensity. Results on SMEs are not conclusive, whilst when using Score E financial 

restrictions seem to matter for SMEs export intensity, when using Score F financial health 

does not seem to have a significant effect on SMEs export intensity. 

[Table 7 about here.]  

[Table 8 about here.] 

 

 

6 The decision to start exporting and financial constraints 

                                                        
34 This is in line with Almunia et al (2018) “venting-out” hypothesis who suggest that Spanish firm during 

domestic demand slumps try to reorient their production towards international markets. 
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6.1  Empirical model 

Whereas in the previous section we analyse the role of financial health in the firms’ decision 

to export in year t regardless of whether the firm was exporting or not in year t - 1, the next 

two sections are devoted to analyse the role of firm’s financial health upon two specific 

features of the export process. Namely, the decision to start exporting and export 

persistence. The aim is to detect possible differential effects of firm’s financial constraints 

in the two choices. 

 Analogously to the empirical model analysing firms’ decision to export, we consider 

that a firm decides to start exporting in year t whenever the increase in gross operating 

profits associated to export plus the discounted expected future returns from being an 

exporter in t exceed sunk costs. Whereas in the empirical model analysing firms’ export 

decision in t, the existence of exporters and non-exporters in t -1 allows the identification of 

the sunk costs parameters (causing state dependence), when analysing the decision to start 

exporting in t all the firms in our sample are non-exporters in t -1, and this precludes the 

identification of the sunk costs parameter. Within this framework, our empirical model of 

the probability of starting to export is specified in terms of a reduced form set of variables 

capturing the payoffs associated to export, and so firms’ capabilities to push their expected 

profits above sunk entry costs into exporting. Among these variables, we pay special 

attention to the scores used to proxy firms’ financial health.  

A key issue in this kind of analysis is the definition of export starters. We 

classify as an export starter in year t a firm that did not export between t - 3 and t - 1 and 

exported continuously between t and t + 2. Similarly to ISGEP (2008), we require an 

export starter to export in t + 1 and  t+ 2 to avoid the problem of occasional exporters 
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(firms that export by chance and most of times without any intentionality).35 Analogously, 

we  classify as non-exporters in year t  those firms that do not export any year between t - 3 

and t + 2. 

 In econometric terms, we estimate a probit model in which the decision to start 

exporting in period t is conditioned on the previous vector of state variables for that year: 

 (6) 

where the dependent variable ESit is dummy variable taking value 1 if the firm is an export 

starter in t (for t = 1995,…,2012) and value 0 if the firm is a non-exporter in t. 

AvScoreXt−3/t−1 (for X = E, F ) is the average value  of Score X for the three previous years 

to the year in which the firm starts exporting;36 and Zit is the vector of control variables 

(TFP, a set of firm size dummies, foreign capital participation, whether the firm introduces 

process and product innovations and register patents, proportion of skilled labour and 

demand conditions) that may affect firms’ expected returns from exporting; νt is a vector 

of entry cohort dummies and si  is vector of industry dummies. εi  is an error term with the 

standard properties in this type of models. 

 Table 9 shows the number of export starters for each entry cohort from 1995 to 

                                                        
35 According to the Spanish Institute of Foreign Trade (ICEX) when a firm has exported during 3 consecutive 

years it is considered that next year will also do it and, therefore, it will be considered as a regular exporter. 

36 We calculate the average financial score for the three previous years to the year in which the firm starts 

exporting because we expect the decision to start exporting to depend not just on firms’ financial health in 

the year before starting to export but on its financial health for some previous years. In any case, we test 

the robustness of our results to consider instead: i) the average scores in the two previous years before 

starting to export (Table C2 in Appendix C); and, ii) the financial score in the year before starting to export 

(see Table C3 in Appendix C).  

ESit =
1 if β0 + β1AvScore Xt−3/t−1 +δZit−1 +ν t + si + ε it  ≥ 0

0 otherwise                                                                

⎧
⎨
⎪

⎩⎪
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2012. The total number of export starters is 238, 201 are SMEs and 37 are large firms.37 

The total number of observations in this analysis, that include the cohorts of export starters 

and non-exporters from 1995 to 2012, is 7,577. 

6.2  Estimation results 

Table 10 presents the results of our estimations. Columns 1 and 3 (for Scores E and F, 

respectively) of this table show the estimation results when we consider that the effect of 

past financial health on the likelihood of starting to export is the same for large firms 

and SMEs. In Columns 2 and 4, we explore the possibility that the aforementioned effect 

might differ for large firms and SMEs. To explore this possibility, we widen our 

estimation equation to allow the past financial health variables to vary by firms’ size group. 

The results in Columns 1 and 3 suggest that for the full sample and regardless of the score 

used to measure financial constraints, firms with better past financial health are more 

likely to start exporting (the average marginal effects of Average Score from t-3 to t-1 

both for Scores E and F are positive and significant). An upgrade in past financial health 

corresponding to one-point increase on Score E (F) would increase the probability of 

starting to export by 0.37 percentage points (0.52 percentage points). Estimation results 

in columns 2 and 4 qualify these results. They suggest that past financial health is 

relevant to explain the decision of starting to export of SMEs, but it seems to be irrelevant 

for large firms. For SMEs a one-point increase in past financial health measured by 

Scores E and F would increase the probability of starting to export by 0.42 and 0.54 

percentage points, respectively. Conversely, it would not have any effect in the 

probability of exporting for large firms (the average marginal effect corresponding to 

                                                        

37 The reduced number of export starters among large firms is due to the fact that in almost 92% of the 

firm-year observations large firms are exporters. 
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large firms is not significant). Therefore, the positive effect of past financial health in the 

probability of starting to export for the full sample is very likely explained by SMEs 

results. 38 39 

 As  regards the main results on our control variables, first, the positive and significant 

average marginal effect of the TFP variable confirms the widespread result of self-

selection of the more productive firms into export markets (Melitz, 2003; Wagner, 2007, 

2014a). Thus, a 10% increase in TFP raises by 0.26 to 0.32 percentage points the 

probability of starting to export (when using Scores F and E, respectively). This increase 

in the probability of starting to export is smaller than that provided for SMEs by one-

point increase in Score E and Score F (0.42 points and 0.54 percentage points, 

respectively).  Second, we confirm the importance of being innovative to participate in 

export markets, as having introduced process and product innovations in the past raises 

by 1 and 2 percentage points the probability to start exporting, respectively. Third, foreign 

capital participation raises the probability of starting to export by 3 percentage points. 

Fourth, the effect of size on the probability of starting to export gets diluted once we 

consider that the effect of past financial health might be different for SMEs and large 

firms. The only robust effect in all specifications is that for firms with a labour force 

between 51 and 200 workers, the probability of starting to exports is about 2.5-2.8 

                                                        
38 Table B9 in Appendix B shows the results of the analysis of the decision of starting to export using Scores 

EE and FF. Qualitative and quantitative results using Score EE (FF) are quite similar to those suing Score 

E (F). 

39 It is possible to observe in Tables C2 and C3 in Appendix C that we get very similar results when proxying 

past financial health by the average financial score two years before starting to export, and the financial 

score in the year before starting to export. Further, the same robustness exercise using Scores EE and FF is 

shown in Tables C4 and C5 of Appendix C, respectively. 
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percentage points higher.40 Finally, increasing the proportion of high skilled workers has 

a very small effect on the probability of starting to export, i.e. a 10% increase in the 

proportion of high skilled labour raises the probability of starting to export 0.012 

percentage points. 

 Consequently, our results suggest that measures addressed to alleviate the financial 

constraints faced by SMEs would contribute to ease their incorporation to international 

markets. Nevertheless, for large firms’ financial constraints does not seem to be an 

impediment to start exporting. 

[Table 9 about here.] 

[Table 10 about here.] 

7 Financial constraints and export persistence 

Whilst in sections 5 and 7 we analyse the role of financial health in the export decision and 

in the decision to start exporting, in this section we analyse the possible influence of firms’ 

financial constraints on export persistence. The importance of this analysis relies on the 

fact that if a country aims to be competitive in international markets is not enough with 

easing firms access to international market, it is also of crucial importance to ensure that 

these firms will persist in export markets. Therefore, it is as important to know how 

lowering the hedges that prevent incorporation to export market. It would help to design 

measures that could help to remove the impediments that prevent firms from persisting 

exporting. 

                                                        
40 The number of export starters with more than 500 workers is only 13 and that of firms with a labour 

force between 201-500 is only 26. This force us to cluster the variables Size 201 – 500 workers and Size > 

500 workers into the variable Size > 200 workers.    
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7.1  Empirical model 

We consider that a firm decides to continue exporting in year t whenever the increase in 

gross operating profits associated to export plus the discounted expected future returns 

from being an exporter in t exceed sunk costs. Both the fact that exporting involves sunk 

costs and the existence of a process of learning-by-exporting implies that firms’ current 

export choices depend on past export choices. 

 As already introduced in section 5, the presence of sunk costs associated to 

exporting is a driver of persistence in exporting because high sunk entry costs imply high 

exist costs where re-entry is possible (Esteve-Pérez et al., 2007; Bernard and Jensen, 

2004). Further, one should account for the fact that firms incur sunk costs not only the first 

year they start exporting. If firms are to continue exporting, they will have incurred each 

year outlays related to the adaptation of products to changing market conditions, changes 

in the marketing and distribution channel, etc. Very likely, these outlays involve, at least 

partially, sunk cost. As accumulated sunk cost rise, re-entry is increasing costly and so 

firms are less likely to stop exporting. Learning-by-exporting is related to the fact that 

exporters may exhibit efficiency gains from economies of scale, knowledge from foreign 

customers, and from increased competition forcing them to become more efficient. 

Nevertheless, it is important to note that learning can play a role not only in terms of firm 

performance but also in terms of its persistence exporting. Timoshenko (2015) shows that 

exporting experience acquired by continuous exporters brings forth continuing exporting. 

The rationale behind this result is quite simple, experienced exporters have learned more 

from operating in foreign markets than less experienced exporters, and thus, the 

profitability obtained in a given market increases with the extent of exporting experience. 
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Therefore, learning-by-exporting induces exporting persistence.41 We expect that both the 

existence of sunk costs associated to exporting and learning-by-exporting will induce 

negative duration dependence, that is, we expect the probability that a firm quits exporting to 

decrease with the number of years of continuous exporting.  

 The best suited models to analyse persistence in exporting are the survival models. 

They allow to capture both the vintage effects associated to sunk costs and learning-by-

exporting and the effects of other variables that might affect export profitability and so the 

probability of continuing exporting. The unit of observation in this study will be the firm 

export spell. We define an export spell as a period of uninterrupted engagement in 

exporting, that is, the number of consecutive years of exporting. A spell is considered as 

starting in year t if the firm did not export in year t - 1 but exports in year t. Analogously, 

a spell is computed to end in year T when this is the first year in which the firm declares 

not exporting, after one or more consecutive years exporting. Thus, in this paper, 

persistence in exporting is measured by the extent of continuous engagement in exporting, 

so that the length of an exporting spell captures persistence in exporting. In order to examine 

the role of firms’ financial constraints in the duration of exporting spells (spell survival), we 

undertake a multivariate analysis in which in addition to our financial constraints variable 

we include a vector of control variables affecting firms’ exporting profitability and, 

therefore, the likelihood of continuing exporting. In particular, we implement a discrete 

time proportional hazard model in which the duration of exports spells is treated as a 

discrete variable, not because it is intrinsically discrete but because data are available on a 

yearly basis (interval-censored data). Although the underlying transition process between 

                                                        
41 Timoshenko (2015) tests its theoretical model using a sample of Colombian firms for the period 1981-89 and 

she concludes that the probability of exporting increases with each year of continuous exporting up to eight 

years. 
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exporting and not exporting may happen in a continuous way, we only observe these 

transitions annually. These estimation methods allow for a flexible specification of the 

baseline hazard and to control for firms’ exports spells unobserved heterogeneity, which 

help to identify the role of firms’ financial constraints in exports persistence.  

Therefore, we estimate the discrete time representation of the following underlying 

continuous time proportional hazard function: 

  (7) 

where  is the hazard function;  is the baseline hazard function that in 

estimation is proxied by the log of survival time exporting;42 Scit is one of our financial 

health scores (either Score E or Score F) and xit is a vector of controls including firms’ and 

industry characteristics that influence firm export profitability and, therefore, the probability 

of continuing exporting. All estimations include time dummies to capture macro level 

changes in export conditions and institutional factors that are common across firms, such as 

export policy variations or the business cycle. Unobserved heterogeneity (νi) is incorporated 

multiplicatively. The reason is that in this way, it measures a proportional increase or 

decrease in the hazard rate of a given firm, relative to an average firm. In estimation, we 

consider a non-parametric approach to characterize the unobserved heterogeneity (frailty) 

distribution (Heckman and Singer, 1984). The basic idea is to fit an arbitrary distribution 

using a set of parameters. These parameters comprise a set of mass points and the 

probabilities of a spell being located at each mass point (see Jenkins (2005) for a detailed 

description). In this particular application, we consider the simplest case, two mass points. 

                                                        
42 Our starting point was a flexible high-order polynomial in survival time exporting. Nevertheless, the 

highest order polynomial supported by the data was a first order polynomial, as higher order terms were 

non-statistically significant. 

h t,Scit ,xit( ) = h0 t( )exp β0 + γ Scit + xitβ( ) ⋅ν i

h(t,Scit ,xit ) h0(t)
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Since one of the mass points (in our case type 1 "mass point") is normalized to zero, the 

test for unobserved heterogeneity consists of testing whether the estimate associated with 

the other mass point (type 2) is significantly different from zero.43 If we log linearize 

equation 7, we obtain: 

   (8) 

In equation 8, it is possible to observe that the baseline hazard  is the hazard that after 

controlling for covariates and unobserved heterogeneity, can be attributed to the number of 

years of continuous exporting and that is common to all export spells. We expect that the 

baseline hazard will show the expected pattern of negative duration dependence induced by 

sunk exporting costs and learning-by-exporting. 

 The dependent variable of the survival model that we use to analyse export 

persistence is not measured directly (in terms of number of years of continuous exporting) 

but consists of a binary variable taking value 1 for the survival period in which the firm exit 

from export markets and 0 as long as it remains exporting. 

 There are two important issues that should be considered when building this binary 

variable. First, one should consider the existence of right-censored exporting spells, i.e. 

exporting spells that continue in operation the last year of our sample. For right-censored 

spells our binary dependent variable takes value 0 for all the survival years. Second, our 

data allows us to distinguish whether an export spell terminates because the firm stops 

exporting or as a result of firm failure. Treating those export spells that end as a result of 

firm failure as completed spells (and changing the value of our binary dependent variable 

to one the last survival year they are observed) would imply assuming that the underlying 

process driving export duration is the same than that driving firm survival. In order to 

                                                        
43 In estimation, we use the Stata’s hshaz routine by Jenkins (2005). 

log h t,Scit ,xit( )( ) = log h0 t( )( )+ β0 + γ Scit + xitβ + log ν i( )

h0(t)
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avoid this problem, we will consider these spells as right-censored, what amount to 

explicitly acknowledging that the drivers of export persistence differ from those 

determining firm survival. 

7.2  Data specificities and some descriptive statistics 

There is a particular feature of the ESEE that makes this dataset especially suitable to 

analyse the role of financial constraints on firms’ persistence in exporting, using survival 

methods. It is that the survey allows identifying firms that export in a continuous way, 

quit exporting or stop answering during the follow-up period under analysis (1992-2014). 

 After cleansing the data, our working sample for the export persistence analysis 

consists of 23,673 observations corresponding to 3,826 exporting spells by 3,316 firms. 

Regarding SMEs, our working sample is composed of 13,651 observations, corresponding 

to 2,590 exporting spells by 2,238 firms. Out of these SMEs, 1,947 (87%) experience only 

one exporting spell. As for large firms, our working sample is 10,022 observations 

corresponding to 1,236 exporting spells by 1,078 firms. Out of these firms, 938 (87%) 

experience only one exporting spell. 

In order to get a first hint of the relevance of financial health as a determinant of 

export persistence, we show in the four panels of Figure 1 the Kaplan-Meier estimates of 

the empirical survival functions of SMEs and large firms with different degrees of financial 

constraints. In particular, using as starting point our financial scores, we classify firms in 

three groups according to the tercile of the score distribution they belong to: first tercile, 

low financial health; second tercile, med financial health, and third tercile, high financial 

health. It is important to recall that our financial scores were built in such a way that larger 

values of the financial scores imply better financial health (and so softer financial 

constraints). 
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Figure 1 (panels (a) and (c)) shows that independently of whether we use Score E 

or Score F to measure financial constraints, the empirical survival function of the SMEs in 

the high group is for most of exporting survival time above that of SMEs in the med group, 

and this above the one corresponding to firms in the low group. This reveals much stronger 

persistence in exporting for less financially constrained SMEs. Thus, the median duration 

of exporting spells of firms classified in the low, med and high groups are for the analysis 

using Score E (Score F) 3(3), 4(5) and 6(6) years, respectively. Further, log-rank test for 

equality of the survival functions rejects the null of equality of the survival functions at any 

conventional level of significance (for Score E 78(2) = 14.55 with p-value=0.001; for 

Score F 78(2) = 33.04 with p-value=0.000). The scenario depicted for large firms by panels 

(b) and (d) of Figure 1 is completely different, there is not a clear pattern about which group 

survival function is above the others. Thus, the log rank tests of equality of survival 

functions do not reject the null either for score E or F (for the analysis using Score E the 

value of the 78 statistic is 0.03 and the corresponding p-value=0.983; for the analysis using 

Score F, the 78 statistic is 2.36 and the corresponding p-value=0.307). Therefore, the 

empirical survival functions (that do not account either for observed or unobserved 

heterogeneity) do not detect any difference between the export persistence of large firms 

that differ in their financial health. 

[Figure 1 about here.]  

[Table 11 about here.]  

[Table 12 about here.] 

7.3  Empirical results 

The next step is to discuss the results we obtain in the multivariate survival analysis. Tables 

11 and 12 (for Scores E and F, respectively) show four different specifications of the 
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discrete time proportional model in equation (7).44 Estimated coefficients in these tables 

represent the effect of the covariates on the hazard of termination of the export spell. 

Negative coefficients should be interpreted as a decrease in the hazard (i.e. increase in 

the expected duration of the export spell). Conversely, positive coefficients should be 

interpreted as in increase in the hazard (i.e. a decrease in the expected duration of the spell). 

Special attention should be paid to the interpretation of the estimated coefficients 

corresponding to the financial scores. Recall that higher values of the scores imply better 

financial health (i.e. softer financial constraints). Therefore, if as expected the sign of the 

estimates for the financial scores is negative, one should infer that better financial health 

implies lower hazard of termination of the exporting spell, and so better survival 

prospects.  

Both in Tables 11 (Score E) and 12 (Score F), we present four specifications. In 

specification (1), we do not control for either the existence of left censored spells of for the 

possible influence of firms’ restructuring processes. In all our specifications, we use all the 

observed export spells without excluding left-censored ones, as this would imply to waste a 

considerable amount of information. With the purpose of controlling for left-censoring in 

spells we include in specifications (2) to (4) a left-censor dummy (taking value one for the 

left-censored spells). The difference between specifications (2) and (3) is that whilst in 

specification (3) we control for firms restructuring process (Absorption and Excision 

dummies) in specification (2) we do not include such controls. Finally, in specification (4) 

with the aim of testing whether the effects of financial constraints differ between large 

firms and SMEs, we widen our estimation equation to allow the financial health variables to 

vary by firms’ size group (this amounts to include un estimation the variables ScoreX*SME 

                                                        
44 See Tables B10 and B11 in Appendix B for the same analysis using Scores EE and FF. Estimation results 

are almost identical to those obtained using Scores E and F.  
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and ScoreX*Large). Comparison of specifications (1) and (2) of Tables 11 and 12 suggest 

that not controlling for the existence of left censored spells produces a downwards bias in 

the estimation of the duration dependence parameter (in absolute value, the estimated 

coefficients for log(Survival Time) are considerably smaller in specifications (2) and (3)). 

Notwithstanding, sign and size of our main variable of interest (the scores proxying for 

financial health) do not depend of whether we include a left-censored spells control. The 

consideration of the variables capturing firms’ restructuring processes does not affect 

either the estimates of the duration dependence parameter or those of the financial scores. 

Further, the variables Absorption and Excision are always not significant at any 

conventional level. 

 Before proceeding to the discussion of rest of our results, it is important to note 

that in all specifications and regardless of whether we use Score E or Score F to measure 

firms’ financial health, the mass point associated to "type 2" (mtype2) is significant at 

conventional levels, suggesting the existence of unobserved heterogeneity such as between 

firms’ differences in managers’ abilities, and so the need of controlling for this in our 

estimations.45 

 In all specifications the coefficient of the variable log(Survival time) is negative 

suggesting the existence of negative duration dependence, i.e. the survival prospects of 

export spells increase with their length. Above, we already explained that we believe that 

                                                        
45 Ignoring the existence of unobserved heterogeneity when it is relevant causes the coefficients of the baseline 

hazard and the covariates to be biased. Further, we present the estimated in Tables 11 and 12 coefficients instead 

of the hazard ratios since in presence of unobserved heterogeneity, the interpretation of the hazard rates 

becomes cumbersome, see Gutierrez (2002), p. 32. If the unobserved heterogeneity components is 

significant, as it is in our case, the exponentiated coefficients do not have any longer the interpretation of 

hazard rations (see Jenkins, 2005). 



43  

this duration pattern is related both to sunk costs (Roberts and Tybout, 1997) and learning 

by exporting (Timoshenko, 2015). However, we are mainly concerned with the influence of 

firms’ financial health. The estimates for Scores E and F in specifications (2) and (3) of 

Tables 11 and 12 are negative and significant (and similar in size) suggesting that firms 

with better financial health enjoy longer exporting spells, i.e. financial health is positively 

associated to export persistence. Further, results in specification (4), that analyses whether 

the effect of financial constraints on export persistence differ between large firms and 

SMEs suggests (i) that both for large firms and SMEs the hazard of termination of export 

spells is negatively related to firms’ financial health (the estimates corresponding to 

financial Scores E and F for both size groups are negative and significant) and (ii) the effect 

of financial health on export persistence is not significantly different for large firms and 

SMEs (both when using Scores E and F to measure financial constraints a test of equality of 

the coefficients does not reject the null of equality with p-values 0.952 and 0.460 for Scores 

E and F, respectively). 

 As for main estimation results for some of the control variables, first, we observe that 

firms export intensity improves the survival prospect of export spells. This is very likely 

associated to the link between export intensity and learning intensity, and to the fact that for 

firms selling a large proportion of their production to international markets, it results 

difficult to substitute international for domestic market in the short run. Second, we find 

that more productive firms enjoy longer exporting spells. This is quite interesting as it 

suggests a productivity effect that goes beyond self-selection into exporting. Third, size 

seems to have a non-linear effect on the hazard of exporting spells, the positive effect of size 

reaches a plateau for firms of 200 workers.46 Fourth, our estimates point out the 

                                                        
46 Tests of equality of the estimated coefficients of Size 201−500 workers and Size > 500 workers do not reject 

the null of equality in any of the specifications of Tables 11 and 12. The results of these pairwise tests are 
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importance of firms’ innovation activities on export survival: firms that introduce product 

and/or process innovations show longer export persistence. Finally, and interestingly, the 

persistence exporting is longer for firms that declare to face and expansive demand and 

shorter for firms declaring to face a recessive demand. 

8 Concluding remarks 

Our paper sheds light on the relevance of financial constraints on firms’ exports decisions. 

First, on the basis of the methodology proposed by Musso and Schiavo (2008), we build a 

firm-year financial score aimed at mirror the degree of financial constraints faced by firms 

when deciding whether exporting or not. In our scores, we widen the set of quantity 

variables proposed by Musso and Schiavo (2008) to build their financial score including a 

price variable. The rationale is that we firmly believe that not only the amount of funds to 

which the firm has access but also the cost (price) of these funds is an important determinant 

of firms’ export decisions.  

 With this new measure of firms’ financial constraints in hand, we start our empirical 

analysis exploring the role of financial constraints in the firm’s decision of whether or not 

to export and export intensity. More specifically, in a first step we estimate a dynamic 

discrete choice model of the decision to export in which we consider the role of sunk costs 

and other sources of observed and unobserved firms’ heterogeneity to properly identify the 

role of financial constraints. Second, for exporting firms, we estimate a dynamic model of 

export intensity in which we use first step estimations to calculate Heckman’s lambda and 

correct for sample selection. 

Nevertheless, in the dynamic analysis of the decision of whether exporting or not, 

                                                        
available under request. 



45  

we are considering in each period t firms that start exporting in period t and firms that, 

already exporting in period t-1, continue exporting in period t. Therefore, in order to 

disentangle whether the role of financial constraints is different for export starters and firms 

that continue exporting, we perform two additional analyses. In the first one, we analyse the 

importance of financial constraints on the probability of firms starting to export; in the 

second one, using as framework survival models, we explore how financial constraints 

shape firms’ decisions of continuing exporting. To the best of our knowledge, this is the 

first paper that analyses the influence of firms’ financial health not only on firms’ export 

decisions but also its decomposition in firms’ decision to start exporting and firms’ decision 

of continuing exporting. Furthermore, we thoroughly analyse how firm size may condition 

the causal relationship between financial constraints and exporting decisions. Should our 

financial scores distribution is size dependent and large firms are less financially 

constrained than SMEs, our financial scores variables could result relevant in the export 

decisions of SMEs but not in that of large firms. 

 We have used for estimation a representative sample of the population of Spanish 

manufacturing firms for the period 1992-2014. The data set has been drawn from the 

ESEE, a survey sponsored by the Ministry of Industry and carried annually that provides 

broad information at the firm level. 

 Our findings highlight the importance of distinguishing between large firms and 

SMEs when analyzing the role of financial constraints in firms’ exporting decisions. First, 

our analysis of the dynamic decision of whether exporting or not uncovers that financial 

health (as measured by our financial constraints scores) is relevant only for the export 

decisions of SMEs but not for that of large firms. In the same line, financial constraints 

do not seem to be relevant in large firms’ export intensity. Nevertheless, the results on 

export intensity for SMEs are inconclusive and depend on the financial score used to 
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measure financial health.  Third, in our attempt to disentangle whether the impact of firms’ 

financial health differs when firms are deciding whether starting to export or continuing 

doing so, we also obtain different results for large firms and SMEs. Our results suggest 

that whereas SMEs with better financial health are more likely to start exporting, past 

financial health of large export starters does not seem to be an impediment that endangers 

their incorporation to international markets. However, firms’ financial health arises as a 

relevant determinant of export persistence of both SMEs and large firms. It is not surprising 

that SMEs financial health is a relevant determinant of their export persistence; nevertheless, 

it is somehow unexpected that large firms’ financial health affects their export persistence 

but not their export engagement decisions. A possible explanation is that large firms start 

exporting to closer (easier) locations and when they age exporting they enlarge their 

exporting portfolio to include more distant (difficult) locations that require higher 

investments to establish a distribution network or to adapt their product to fulfill more 

distant countries legislation and/or consumer tastes. Further, it should be considered that 

exporting is a self-fueling process, in the sense that the probability of continuing exporting 

increases with the number of years of continuous export engagement. 

 All in all, our empirical analysis suggest that export promotion policy should be 

selective and in most of the cases addressed to relax the financial constraints of SMEs. But 

policy makers should not forget that to maintain a basis of continuously exporting SMEs, 

measures aimed to relax financial constraints should be addressed not only to ease 

incorporation to export markets but also to facilitate initial years’ survival in these 

markets, usually characterized by a higher degree of competition. Once SMEs have been 

able to survive exporting for some initial years, the self-fueling nature of exports may make 

unnecessary additional financial support. Notwithstanding, policy measures should not 

forget that even large firms may need some help to persist in international markets. The 
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good news is that our findings suggest that exporting is in part a self-sustained process (once 

firms survive some initial years of high hazard of exit, the probability of export survival 

considerably increases), and therefore the policy measures suggested above are likely to 

affect not only current export decisions but also are likely to induce an effect in promoting 

future export engagement.
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Table 1: Financial constraints, size and export status. Scores’ means 
Score E All firms SMEs Large 
Full sample 4.436 4.412 5.553 
Exporter 4.661 4.630 5.253 
Non-exporter 4.184 4.179 5.251 
Score F All firms SMEs Large 
Full sample 6.842 6.819 7.645 
Exporter 7.121 7.094 7.653 
Non-exporter 6.533 6.526 7.564 

 
 

Table 2: Stochastic dominance tests of the distributions of financial scores: large firms vs. SMEs 

  Number   
Equality of  

the distributions 
Differences favourables to 

large firm 
  SMEs Large Score diff. Statistics p-value Statistics p-value 
Score E 29649 11867 0.750 19.607 0.000 0.000 1.000 
Score F 29649 11867 1.000 23.189 0.000 0.000 1.000 
Note: Score differences are calculated at the median of the distributions. 

 
 
Table 3: Stochastic dominance tests of the distributions of financial scores: exporters vs. non-exporters 

  Number   
Equality of the 

distribution 
Differences favourables to 

exporters 
  Non Exporters Exporters Score diff. Statistics p-value Statistics p-value 
SMEs        
Score E 14325 15293 0.750 10.164 0.000 0.000 1.000 
Score F 14325 15293 0.350 13.279 0.000 0.000 1.000 
Large        
Score E 970 10846 0.000 0.298 1.000 0.336 0.798 
Score F 970 10846 0.000 1.171 0.120 0.287 0.848 
Note: Score differences are calculated at the median of the distributions. 

 
Table 4: Financial constraints and export status 
 Score E   Score F   
  All SMEs Large All SMEs Large 
Exportsi,t 0.174*** 0.168*** 0.053 0.292*** 0.253*** 0.144*** 
 (0.017) (0.018) (0.050) (0.018) (0.020) (0.050) 
log(TFP)i,t 0.419*** 0.497*** 0.317*** 0.418*** 0.544*** 0.239*** 
 (0.019) (0.023) (0.038) (0.020) (0.025) (0.037) 
log(employment)i,t 0.259 0.245 0.204 0.239 0.333 0.078 
 (0.007) (0.010) (0.018) (0.007) (0.011) (0.017) 
Constant 2.331*** 2.786*** 2.168*** 4.531*** 4.556*** 5.218*** 
  (0.199) (0.252) (0.345) (0.213) (0.276) (0.342) 
N.of observations 41,434 29,618 11,816 41,434 29,618 11,816 
R2−Adj 0.169 0.15 0.093 0.164 0.17 0.064 
Industry-Year FE Yes Yes Yes Yes Yes Yes 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 



56  

Table 5: Financial constraints and firms’ export decisions. Score E. Average marginal effects. 
  Spec. 1 Spec. 2 Spec. 3 
Yi,t−1 0.2010*** 

  

 (0.006) 
  

Yi,t−1*SME 
 

0.1979*** 0.1977*** 

 
 

(0.006) (0.006) 
Yi,t−1*Large 

 
0.2250*** 0.2252*** 

 
 

(0.011) (0.011) 
ScoreEi,t−1 0.0029** 0.0028** 

 

 (0.001) (0.001) 
 

ScoreEi,t−1*SME 
  

0.0036** 

 
  

(0.002) 
ScoreEi,t−1*Large 

  
-0.0015 

 
  

(0.003) 
Size 26 − 50 workersi,t−1 0.0229*** 0.0225*** 0.0235*** 

 (0.007) (0.006) (0.007) 
Size 51 − 200 workersi,t−1 0.0357*** 0.0348*** 0.0361*** 

 (0.009) (0.008) (0.009) 
Size 201 − 500 workersi,t−1 0.0672*** 0.0493*** 0.0800*** 

 (0.012) (0.013) (0.028) 
Size > 500 workersi,t−1 0.0646*** 0.0434*** 0.0751** 

 (0.015) (0.016) (0.030) 
TFPi,t−1 0.0134** 0.0135** 0.0135** 

 (0.006) (0.006) (0.006) 
Foreigni,t−1 0.0230*** 0.0223*** 0.0221*** 

 (0.008) (0.009) (0.009) 
Patentsi,t−1 0.0189* 0.0189* 0.0191* 

 (0.011) (0.011) (0.011) 
Process Innovationi,t−1 0.0076* 0.0074 0.0075 

 (0.005) (0.005) (0.005) 
Product Innovationi,t−1 0.0114** 0.0111* 0.0113** 

 (0.006) (0.006) (0.006) 
High skilled labouri,t−1 0.0019*** 0.0019*** 0.0019*** 

 (0.001) (0.001) (0.001) 
Medium skilled labouri,t−1 0.0002 0.0002 0.0002 

 (0.001) (0.001) (0.001) 
Stable demandi,t−1 -0.0090* -0.0091* -0.0091* 

 (0.005) (0.005) (0.005) 
Recessive demandi,t−1 -0.0158*** -0.0157*** -0.0158*** 

 (0.006) (0.006) (0.006) 
Ypre 0.1473*** 0.14789***   0.1479*** 

 (0.010) (0.010) (0.010) 
Observations 20,183 20,183 20,183 
Number of firms 2,600 2,600 2,600 
Industry FE Yes Yes Yes 
Year FE Yes Yes Yes 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 6: Financial constraints and firms’ export decisions. Score F. Average marginal effects. 
  Spec. 1 Spec. 2 Spec. 3 
Yi,t−1 0.2011*** 

  

 (0.005) 
  

Yi,t−1*SME 
 

0.1980*** 0.1975*** 

 
 

(0.006) (0.006) 
Yi,t−1*Large 

 
0.2247*** 0.2253*** 

 
 

(0.011) (0.011) 
ScoreFi,t−1 0.0040*** 0.0039*** 

 

 (0.001) (0.001) 
 

ScoreFi,t−1*SME 
  

0.0049*** 

 
  

(0.001) 
ScoreFi,t−1*Large 

  
-0.0025 

 
  

(0.003) 
Size 26 − 50 workersi,t−1 0.0217*** 0.0214*** 0.0237*** 

 (0.006) (0.006) (0.007) 
Size 51 − 200 workersi,t−1 0.0343*** 0.0335*** 0.0368*** 

 (0.009) (0.008) (0.010) 
Size 201 − 500 workersi,t−1 0.0658*** 0.0482*** 0.1176*** 

 (0.012) (0.013) (0.042) 
Size > 500 workersi,t−1 0.0635*** 0.0427*** 0.1126** 
 (0.015) (0.016) (0.044) 
TFPi,t−1 0.0126** 0.0127** 0.0126** 
 (0.006) (0.006) (0.006) 
Foreigni,t−1 0.0228*** 0.0221*** 0.0217** 
 (0.008) (0.008) (0.008) 
Patentsi,t−1 0.0188* 0.0187* 0.0191* 
 (0.011) (0.011) (0.011) 
Process Innovationi,t−1 0.0075* 0.0073 0.0075* 
 (0.005) (0.005) (0.005) 
Product Innovationi,t−1 0.0115** 0.0113** 0.0114** 
 (0.006) (0.006) (0.006) 
High skilled labouri,t−1 0.0018*** 0.0019*** 0.0019*** 
 (0.001) (0.001) (0.001) 
Medium skilled labouri,t−1 0.0002 0.0002 0.0002 
 (0.001) (0.001) (0.001) 
Stable demandi,t−1 -0.0090* -0.0091* -0.0092* 
 (0.005) (0.005) (0.005) 
Recessive demandi,t−1 -0.0155*** -0.0154*** -0.0155*** 
 (0.006) (0.006) (0.006) 
Ypre 0.1460*** 0.1465 0.1471*** 
 (0.010) (0.010) (0.010) 
Observations 20,183 20,183 20,183 
Number of firms 2,600 2,600 2,600 
Industry FE Yes Yes Yes 
Year FE Yes Yes Yes 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 7: Financial constraints and firms’ export intensity. Score E 

 Spec. 1 Spec.2  Spec. 3 
EIi,t−1 0.7388***   
 (0.006)   
EIi,t−1*SME  0.7400*** 0.7400*** 
  (0.007) (0.007) 
EIi,t−1*Large  0.7313*** 0.7310*** 
  (0.008) (0.008) 
ScoreEi,t−1 0.0004 0.0006  
 (0.001) (0.001)  
ScoreEi,t−1*SME   0.0022** 
   (0.001) 
ScoreEi,t−1*Large   -0.0015 
   (0.001) 
Size 26 − 50 workersi,t−1 0.0073* 0.0071* 0.0067* 
 (0.004) (0.004) (0.004) 
Size 51 − 200 workersi,t−1 0.0122*** 0.0116*** 0.0107*** 
 (0.004) (0.004) (0.004) 
Size 201 − 500 workersi,t−1 0.0242*** 0.0254*** 0.0436*** 
 (0.004) (0.005) (0.008) 
Size > 500 workersi,t−1 0.0169*** 0.0196*** 0.0383*** 
 (0.005) (0.005) (0.009) 
TFPi,t−1 -0.0023 -0.0068 -0.0069 
 (0.003) (0.004) (0.004) 
Foreigni,t−1 0.0023 0.0038 0.0035 
 (0.003) (0.003) (0.003) 
Patentsi,t−1 -0.0003 0.0016 0.0017 
 (0.004) (0.004) (0.004) 
Process Innovationi,t−1 0.0022 0.0028 0.0028 
 (0.002) (0.002) (0.002) 
Product Innovationi,t−1 -0.0003 -0.0002 -0.0002 
 (0.002) (0.002) (0.002) 
High skilled labouri,t−1 0.0007* 0.0008** 0.0008** 
 (0.000) (0.000) (0.000) 
Medium skilled labouri,t−1 0.0002 0.0005 0.0005 
 (0.000) (0.000) (0.000) 
Stable demandi,t−1 0.0020 0.0020 0.0019 
 (0.002) (0.002) (0.002) 
Recessive demandi,t−1 0.0012 0.0063** 0.0062** 
 (0.003) (0.003) (0.003) 
Export Intensitypre 0.1913*** 0.2024*** 0.2022*** 
 (0.007) (0.007) (0.007) 
lit 0.0290*** 0.0295*** 0.0294*** 
 (0.003) (0.003) (0.003) 
Constant 0.0094 0.0503*** 0.0439*** 
 (0.014) (0.008) (0.008) 
Observations 13,243 13,243 13,243 
Number of ordinal 1,885 1,885 1,885 
Industry FE Yes Yes Yes 
Year FE Yes Yes Yes 

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 8: Financial constraints and firms’ export intensity. Score F 
 Spec. 1 Spec.2  Spec. 3 
EIi,t−1 0.7390***   
 (0.006)   
EIi,t−1*SME  0.7400*** 0.7395*** 
  (0.007) (0.007) 
EIi,t−1*Large  0.7313*** 0.7305*** 
  (0.008) (0.008) 
ScoreFi,t−1 0.0004 0.0005  
 (0.001) (0.001)  
ScoreFi,t−1*SME   0.0013 
   (0.001) 
ScoreFi,t−1*Large   -0.0008 
   (0.001) 
Size 26 − 50 workersi,t−1 0.0072* 0.0070* 0.0067* 
 (0.004) (0.004) (0.004) 
Size 51 − 200 workersi,t−1 0.0121*** 0.0115*** 0.0110*** 
 (0.004) (0.004) (0.004) 
Size 201 − 500 workersi,t−1 0.0241*** 0.0255*** 0.0408*** 
 (0.004) (0.005) (0.011) 
Size > 500 workersi,t−1 0.0169*** 0.0197*** 0.0351*** 
 (0.005) (0.005) (0.012) 
TFPi,t−1 -0.0022 -0.0067 -0.0068 
 (0.003) (0.004) (0.004) 
Foreigni,t−1 0.0023 0.0037 0.0036 
 (0.003) (0.003) (0.003) 
Patentsi,t−1 -0.0003 0.0016 0.0016 
 (0.004) (0.004) (0.004) 
Process Innovationi,t−1 0.0023 0.0029 0.0029 
 (0.002) (0.002) (0.002) 
Product Innovationi,t−1 -0.0003 -0.0002 -0.0002 
 (0.002) (0.002) (0.002) 
High skilled labouri,t−1 0.0007* 0.0008** 0.0008** 
 (0.000) (0.000) (0.000) 
Medium skilled labouri,t−1 0.0002 0.0005 0.0005 
 (0.000) (0.000) (0.000) 
Stable demandi,t−1 0.0020 0.0020 0.0019 
 (0.002) (0.002) (0.002) 
Recessive demandi,t−1 0.0013 0.0064** 0.0063** 
 (0.003) (0.003) (0.003) 
Export Intensitypre 0.1912*** 0.2024*** 0.2029*** 
 (0.007) (0.007) (0.007) 
lit 0.0290*** 0.0294*** 0.0294*** 
 (0.003) (0.003) (0.003) 
Constant 0.0082 0.0497*** 0.0445*** 
 (0.015) (0.009) (0.009) 
Observations 13,243 13,243 13,243 
Number of ordinal 1,885 1,885 1,885 
Industry FE Yes Yes Yes 
Year FE Yes Yes Yes 

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 9: Number of permanent export entrants by year. 
 All SMEs Large 

1995 22 19 3 
1996 26 20 6 
1997 30 18 12 
1998 18 18 0 
1999 13 12 1 
2000 16 14 2 
2001 6 5 1 
2002 8 6 2 
2003 14 14 0 
2004 5 5 0 
2005 7 6 1 
2006 11 8 3 
2007 7 6 1 
2008 5 5 0 
2009 14 12 2 
2010 11 10 1 
2011 13 11 2 
2012 12 12 0 
Total 238 201 37 
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Table 10: Financial constraints and the starting to export decision. 

Average financial score in the 3 previous years (scores E and F). Average Marginal Effect 
 Score E  Score F  
 (1) (2) (1) (2) 
Average Score from t-3 to t-1 0.0037**  0.0052***  
 (0.002)  (0.002)  
(Average Score from t-3 to t-1)*SME  0.0042**  0.0054*** 
  (0.002)  (0.002) 
(Average Score from t-3 to t-1)*Large  0.0001  0.0026 
  (0.005)  (0.006) 
Size 26 to 50 workersit-1 0.0041 0.0040 0.0031 0.0029 
 (0.005) (0.005) (0.005) (0.005) 
Size 51 to 200 workersit-1 0.0284*** 0.0270*** 0.0265*** 0.0255*** 
 (0.009) (0.009) (0.009) (0.009) 
Size >200 workersit-1 0.0369** 0.0851 0.0355** 0.0829 
 (0.015) (0.076) (0.015) (0.138) 
TPPit-1 0.032** 0.035** 0.026* 0.027* 
 (0.015) (0.015) (0.015) (0.015) 
Foreignit-1 0.0311** 0.0298** 0.0298** 0.0289** 
 (0.014) (0.014) (0.014) (0.014) 
Patentsit-1 0.0181 0.0181 0.0171 0.0173 
 (0.016) (0.016) (0.016) (0.016) 
Process Innovationit-1 0.0103* 0.0106** 0.0098* 0.0099* 
 (0.005) (0.005) (0.005) (0.005) 
Product Innovationit-1 0.0197*** 0.0197*** 0.0197*** 0.0198*** 
 (0.008) (0.008) (0.008) (0.008) 
High skilled labourit-1 0.0012** 0.0012** 0.0012** 0.0012** 
 (0.001) (0.001) (0.001) (0.001) 
Medium skilled labourit-1 -0.0002 -0.0003 -0.0002 -0.0002 
 (0.001) (0.001) (0.001) (0.001) 
Stable demandit-1 -0.0029 -0.0031 -0.0032 -0.0033 
 (0.005) (0.005) (0.005) (0.005) 
Recessive demandit-1 -0.0081 -0.0083 -0.0081 -0.0082 
 (0.006) (0.006) (0.006) (0.006) 
Observations 7,577 7,577 7,577 7,577 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 11: Financial constraints and export survival. Score E 
  Spec. 1 Spec. 2 Spec. 3 Spec. 4 
log(SurvivalTime) -0.418*** -0.310*** -0.310*** -0.309*** 
 (0.0527) (0.0725) (0.0713) (0.0717) 
ScoreE -0.091*** -0.099*** -0.098***  
 (0.0255) (0.0266) (0.0265)  
ScoreE*SME    -0.099*** 
    (0.0298) 
ScoreE*Large    -0.0954* 
    (0.0553) 
Size 26 − 50 workers -0.530*** -0.525*** -0.529*** -0.529*** 
 (0.101) (0.105) (0.105) (0.106) 
Size 51 − 200 workers -0.774*** -0.758*** -0.764*** -0.764*** 
 (0.114) (0.120) (0.120) (0.120) 
Size 201 − 500 workers -0.981*** -0.984*** -0.995*** -1.014*** 
 (0.146) (0.154) (0.154) (0.352) 
Size > 500 workers -0.957*** -0.982*** -1.005*** -1.025*** 
 (0.196) (0.204) (0.205) (0.390) 
TFP -0.288*** -0.265*** -0.267*** -0.267*** 
 (0.0909) (0.0947) (0.0948) (0.0948) 
log(Export intensity) -0.433*** -0.402*** -0.403*** -0.403*** 
 (0.0211) (0.0223) (0.0223) (0.0223) 
Foreign -0.197* -0.179 -0.184 -0.184 
 (0.120) (0.124) (0.124) (0.124) 
Patents -0.218 -0.165 -0.167 -0.168 
 (0.160) (0.164) (0.164) (0.164) 
Process innovation -0.156* -0.145* -0.145* -0.145* 
 (0.0801) (0.0819) (0.0820) (0.0820) 
Product innovation -0.204** -0.183* -0.182* -0.182* 
 (0.0938) (0.0960) (0.0962) (0.0963) 
High Skilled Labour -0.0152 -0.00986 -0.0104 -0.0104 
 (0.0107) (0.0115) (0.0115) (0.0115) 
Medium Skilled Labour 0.00359 0.00686 0.00687 0.00690 
 (0.00985) (0.0106) (0.0106) (0.0106) 
Expansive demand -0.214** -0.208** -0.208** -0.208** 
 (0.0947) (0.0972) (0.0973) (0.0974) 
Recessive demand 0.248*** 0.246*** 0.244*** 0.244*** 
 (0.0839) (0.0859) (0.0861) (0.0861) 
Leftcensor  -0.726*** -0.725*** -0.726*** 
  (0.111) (0.111) (0.112) 
Absorption   0.320 0.320 
   (0.274) (0.274) 
Excision   0.449 0.449 
   (0.383) (0.383) 
Constant -3.653*** -2.629*** -2.646*** -2.639*** 
 (0.724) (0.690) (0.682) (0.690) 
Unobserved heterogeneity.       
mtype2 1.905*** 1.883*** 1.902*** 1.902*** 
 (0.420) (0.238) (0.239) (0.239) 
Observations 23,673 23,673 23,673 23,673 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table 12: Financial constraints and export survival. Score F 
  Spec. 1 Spec. 2 Spec. 3 Spec. 4 
log(SurvivalTime) -0.422*** -0.320*** -0.318*** -0.319*** 
 (0.0529) (0.0669) (0.0672) (0.0672) 
ScoreF -0.116*** -0.122*** -0.121***  
 (0.0223) (0.0230) (0.0230)  
ScoreF*SME    -0.113*** 
    (0.0254) 
ScoreF*Large    -0.156*** 
    (0.0530) 
Size 26 − 50 workers -0.507*** -0.503*** -0.507*** -0.509*** 
 (0.101) (0.104) (0.105) (0.104) 
Size 51 − 200 workers -0.745*** -0.729*** -0.735*** -0.739*** 
 (0.114) (0.119) (0.119) (0.119) 
Size 201 − 500 workers -0.956*** -0.958*** -0.969*** -0.660 
 (0.146) (0.151) (0.152) (0.443) 
Size > 500 workers -0.946*** -0.971*** -0.994*** -0.681 
 (0.194) (0.201) (0.202) (0.467) 
TFP -0.269*** -0.246*** -0.249*** -0.249*** 
 (0.0904) (0.0943) (0.0946) (0.0945) 
log(Export intensity) -0.431*** -0.401*** -0.402*** -0.402*** 
 (0.0210) (0.0219) (0.0221) (0.0220) 
Foreign -0.196* -0.179 -0.184 -0.185 
 (0.119) (0.123) (0.124) (0.124) 
Patents -0.216 -0.167 -0.169 -0.167 
 (0.159) (0.163) (0.163) (0.163) 
Process innovation -0.161** -0.149* -0.149* -0.149* 
 (0.0799) (0.0815) (0.0816) (0.0816) 
Product innovation -0.212** -0.191** -0.190** -0.189** 
 (0.0937) (0.0958) (0.0961) (0.0960) 
High Skilled Labour -0.0135 -0.00787 -0.00852 -0.00857 
 (0.0107) (0.0113) (0.0114) (0.0114) 
Medium Skilled Labour 0.00310 0.00576 0.00586 0.00576 
 (0.00980) (0.0105) (0.0105) (0.0105) 
Expansive demand -0.215** -0.209** -0.210** -0.209** 
 (0.0946) (0.0967) (0.0969) (0.0968) 
Recessive demand 0.235*** 0.232*** 0.231*** 0.230*** 
 (0.0839) (0.0857) (0.0859) (0.0859) 
Leftcensor  -0.714*** -0.715*** -0.712*** 
  (0.106) (0.106) (0.107) 
Absorption   0.306 0.301 
   (0.276) (0.276) 
Excision   0.406 0.403 
   (0.385) (0.385) 
Constant -3.361*** -2.390*** -2.389*** -2.459*** 
 (0.743) (0.707) (0.698) (0.716) 
Unobserved heterogeneity.    
mtype2 1.928*** 1.906*** 1.921*** 1.923*** 
 (0.438) (0.264) (0.259) (0.265) 
Observations 23,673 23,673 23,673 23,673 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 



 

Figure 1: Kaplan-Meier Empirical survival functions 
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Appendix A: Variables definition  
 

Table A1. Variables definition 
ScoreE Financial Score E such as defined in Section 3 (page 12). 

ScoreF Financial Score F such as defined in Section 3 (page 12). 

Size 1 − 25 workers  Dummy =1 if the firm’s number of employees is less than 26; 0 otherwise.   

Size 26 − 50 workers Dummy =1 if the firm’s number of employees is between 26 and 50 workers; 0 
otherwise.  

Size 51 − 200 workers Dummy =1 if the firm’s number of employees is between 51 and 200 workers; 0 
otherwise. 

Size 201 − 500 workers Dummy =1 if the firm’s number of employees is between 201 and 500 workers; 0 
otherwise. 

Size > 500 workers Dummy =1 if the firm’s number of employees is more than 500 workers; 0 
otherwise. 

TFP Log of total factor productivity calculated using Wooldridge (2009) procedure as 
explained in Appendix D. 

Foreign Dummy =1 if the firm’s capital is participated by a foreign enterprise; 0 otherwise. 

Patents Dummy  =1 if the firm declares to have obtained at least a patent; 0 otherwise. 

Process innovation Dummy =1 if the firm declares to have introduced at least a process innovation; 0 
otherwise..  

Product innovation Dummy =1 if the firm declares to have introduced at least a product innovation; 0 
otherwise 

High Skilled Labour Log of the proportion of high skilled workers (engineers and graduates) over the 
total workforce. 

Medium Skilled Labour Log of the proportion of med skilled workers (technical engineers, experts and 
qualified assistants) over total workforce. 

log(SurvivalTime) Log of export survival time (baseline hazard). 

log(Export intensity) Log of export intensity calculated as the ratio of exports to sales 

Stable demand Dummy =1 if the firm declares to face a stable demand; 0 otherwise. 

Expansive demand Dummy =1 if the firm declares to face an expansive demand; 0 otherwise. 

Recessive demand Dummy =1 if the firm declares to face a recessive demand; 0 otherwise. 

Leftcensor Dummy =1 when the export spell is censored; 0 otherwise. 

Absorption Dummy = 1 the year the firm has absorbed another firm; 0 otherwise. 

Excision Dummy = 1 the year the firm has experienced one excision of a part of it; 0 
otherwise. 
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Appendix B: Robustness analysis using Scores EE and FF 
 

Table B1: Financial constraints, size and export status. Scores’ means 
Score EE All firms SMEs Large 
Full sample 4.42 4.39 5.37 
Exporter 4.66 4.61 5.36 
Non-exporter 4.17 4.16 5.41 
Score FF All firms SMEs Large 
Full sample 6.56 6.54 7.41 
Exporter 7.89 6.86 7.42 
Non-exporter 6.56 6.20 7.20 

 
 

Table B2: Stochastic dominance tests of the distributions of financial scores: large firms vs. SMEs 

  Number   
Equality of  

the distributions 
Differences favourables to 

large firm 
  SMEs Large Score diff. Statistics p-value Statistics p-value 
Score EE 29649 11867 0.900 20.254 0.000 0.000 1.000 
Score FF 29649 11867 1.000 21.801 0.000 0.000 1.000 
Note: Score differences are calculated at the median of the distributions. 
  

 
 
Table B3: Stochastic dominance tests of the distributions of financial scores: exporters vs. non-exporters 

  Number   
Equality of the 

distribution 
Differences favourables to 

exporters 
  Non Exporters Exporters Score diff. Statistics p-value Statistics p-value 
SMEs        
Score EE 14325 15293 0.450 8.951 0.000 0.000 1.000 
Score FF 14325 15293 0.300 14.311 0.000 0.000 1.000 
Large        
Score EE 970 10846 0.000 0.433 0.823 0.622 0.462 
Score FF 970 10846 0.000 1.568 0.013 0.120 0.972 
Note: Score differences are calculated at the median of the distributions. 

 
 

Table B.4: Financial constraints and export status 
 Score EE   Score FF   
  All SMEs Large All SMEs Large 
Exportsi,t 0.173*** 0.170*** 0.018 0.341*** 0.285*** 0.209*** 
 (0.017) (0.018) (0.050) (0.018) (0.020) (0.050) 
log(TFP)i,t 0.485*** 0.569*** 0.376*** 0.457*** 0.605*** 0.268*** 
 (0.021) (0.026) (0.041) (0.023) (0.029) (0.043) 
log(employment)i,t 0.277*** 0.259*** 0.215*** 0.279*** 0.408*** 0.085*** 
 (0.007) (0.010) (0.018) (0.007) (0.011) (0.017) 
Constant 1.628*** 2.070*** 1.577*** 3.950*** 3.783 *** 4.858*** 
  (0.222) (0.284) (0.377) (0.248) (0.322) (0.394) 
N.of observations 41,434 29,618 11,816 41,434 29,618 11,816 
R2−Adj 0.169 0.15 0.093 0.164 0.17 0.064 
Industry-Year FE Yes Yes Yes Yes Yes Yes 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table B5: Financial constraints and firms’ export decisions. Score EE. Average marginal effects. 
  Spec. 1 Spec. 2 Spec. 3 
Yi,t−1 0.2011*** 

  

 (0.006) 
  

Yi,t−1*SME 
 

0.1980*** 0.1977*** 

 
 

(0.006) (0.006) 
Yi,t−1*Large 

 
0.2251*** 0.2252*** 

 
 

(0.011) (0.011) 
ScoreEEi,t−1 0.0030** 0.0030** 

 

 (0.001) (0.001) 
 

ScoreEEi,t−1*SME 
  

0.0039*** 

 
  

(0.001) 
ScoreEEi,t−1*Large 

  
-0.0021 

 
  

(0.003) 
Size 26 − 50 workersi,t−1 0.0230*** 0.0226*** 0.0238*** 

 (0.007) (0.006) (0.007) 
Size 51 − 200 workersi,t−1 0.0356*** 0.0346*** 0.0361*** 

 (0.009) (0.008) (0.009) 
Size 201 − 500 workersi,t−1 0.0669*** 0.0489*** 0.0864*** 

 (0.012) (0.013) (0.028) 
Size > 500 workersi,t−1 0.0640*** 0.0428*** 0.0819*** 
 (0.015) (0.016) (0.030) 
TFPi,t−1 0.0130** 0.0131** 0.0130** 
 (0.006) (0.006) (0.006) 
Foreigni,t−1 0.0228*** 0.0221*** 0.0219** 
 (0.008) (0.009) (0.009) 
Patentsi,t−1 0.0189* 0.0189* 0.0191* 
 (0.011) (0.011) (0.011) 
Process Innovationi,t−1 0.0076* 0.0074 0.0076* 
 (0.005) (0.005) (0.005) 
Product Innovationi,t−1 0.0115** 0.0113** 0.0114** 
 (0.006) (0.006) (0.006) 
High skilled labouri,t−1 0.0019*** 0.0019*** 0.0020*** 
 (0.001) (0.001) (0.001) 
Medium skilled labouri,t−1 0.0002 0.0002 0.0002 
 (0.001) (0.001) (0.001) 
Stable demandi,t−1 -0.0090* -0.0091* -0.0092* 
 (0.005) (0.005) (0.005) 
Recessive demandi,t−1 -0.0157*** -0.0156*** -0.0158*** 
 (0.006) (0.006) (0.006) 
Ypre 0.1472*** 0.1474*** 0.1478*** 
 (0.010) (0.010) (0.010) 
Observations 20,183 20,183 20,183 
Number of firms 2,600 2,600 2,600 
Industry FE Yes Yes Yes 
Year FE Yes Yes Yes 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table B6: Financial constraints and firms’ export decisions. Score FF. Average marginal effects. 
  Spec. 1 Spec. 2 Spec. 3 
Yi,t−1 0.2013*** 

  

 (0.005) 
  

Yi,t−1*SME 
 

0.1982*** 0.1976*** 

 
 

(0.006) (0.006) 
Yi,t−1*Large 

 
0.2247*** 0.2255*** 

 
 

(0.011) (0.011) 
ScoreFFi,t−1 0.0040*** 0.0039*** 

 

 (0.001) (0.001) 
 

ScoreFFi,t−1*SME 
  

0.0049*** 

 
  

(0.001) 
ScoreFFi,t−1*Large 

  
-0.0025 

 
  

(0.003) 
Size 26 − 50 workersi,t−1 0.0214*** 0.0211*** 0.0233*** 

 (0.006) (0.006) (0.007) 
Size 51 − 200 workersi,t−1 0.0338*** 0.0330*** 0.0361*** 

 (0.009) (0.008) (0.009) 
Size 201 − 500 workersi,t−1 0.0651*** 0.0478*** 0.1155*** 

 (0.012) (0.013) (0.037) 
Size > 500 workersi,t−1 0.0629*** 0.0424*** 0.1107*** 
 (0.015) (0.016) (0.039) 
TFPi,t−1 0.0121** 0.0122** 0.0120** 
 (0.006) (0.006) (0.006) 
Foreigni,t−1 0.0229*** 0.0222*** 0.0214** 
 (0.008) (0.008) (0.008) 
Patentsi,t−1 0.0187* 0.0186* 0.0189* 
 (0.011) (0.011) (0.011) 
Process Innovationi,t−1 0.0072 0.0070 0.0073 
 (0.005) (0.005) (0.005) 
Product Innovationi,t−1 0.0117** 0.0114** 0.0115** 
 (0.006) (0.006) (0.006) 
High skilled labouri,t−1 0.0018*** 0.0019*** 0.0019*** 
 (0.001) (0.001) (0.001) 
Medium skilled labouri,t−1 0.0002 0.0002 0.0002 
 (0.001) (0.001) (0.001) 
Stable demandi,t−1 -0.0091* -0.0091* -0.0093** 
 (0.005) (0.005) (0.005) 
Recessive demandi,t−1 -0.0154*** -0.0153*** -0.0154*** 
 (0.006) (0.006) (0.006) 
Ypre 0.1455*** 0.1456*** 0.1466*** 
 (0.010) (0.010) (0.010) 
Observations 20,183 20,183 20,183 
Number of firms 2,600 2,600 2,600 
Industry FE Yes Yes Yes 
Year FE Yes Yes Yes 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table B7: Financial constraints and firms’ export intensity. Score EE. 
 Spec. 1 Spec.2  Spec. 3 
EIi,t−1 0.7389***   
 (0.006)   
EIi,t−1*SME  0.7400*** 0.7393*** 
  (0.007) (0.007) 
EIi,t−1*Large  0.7312*** 0.7302*** 
  (0.008) (0.008) 
ScoreEEi,t−1 0.0002 0.0002  
 (0.001) (0.001)  
ScoreEEi,t−1*SME   0.0019** 
   (0.001) 
ScoreEEi,t−1*Large   -0.0018 
   (0.002) 
Size 26 − 50 workersi,t−1 0.0074* 0.0072* 0.0068* 
 (0.004) (0.004) (0.004) 
Size 51 − 200 workersi,t−1 0.0123*** 0.0118*** 0.0108*** 
 (0.004) (0.004) (0.004) 
Size 201 − 500 workersi,t−1 0.0244*** 0.0257*** 0.0442*** 
 (0.004) (0.005) (0.008) 
Size > 500 workersi,t−1 0.0171*** 0.0199*** 0.0391*** 
 (0.005) (0.005) (0.009) 
TFPi,t−1 -0.0022 -0.0067 -0.0068 
 (0.003) (0.004) (0.004) 
Foreigni,t−1 0.0023 0.0037 0.0035 
 (0.003) (0.003) (0.003) 
Patentsi,t−1 -0.0003 0.0016 0.0017 
 (0.004) (0.004) (0.004) 
Process Innovationi,t−1 0.0023 0.0029 0.0029 
 (0.002) (0.002) (0.002) 
Product Innovationi,t−1 -0.0003 -0.0002 -0.0002 
 (0.002) (0.002) (0.002) 
High skilled labouri,t−1 0.0007* 0.0008** 0.0008** 
 (0.000) (0.000) (0.000) 
Medium skilled labouri,t−1 0.0002 0.0005 0.0005 
 (0.000) (0.000) (0.000) 
Stable demandi,t−1 0.0020 0.0020 0.0020 
 (0.002) (0.002) (0.002) 
Recessive demandi,t−1 0.0012 0.0063** 0.0061** 
 (0.003) (0.003) (0.003) 
Export Intensitypre 0.1913*** 0.2025*** 0.2027*** 
 (0.007) (0.007) (0.007) 
lit 0.0290*** 0.0294*** 0.0293*** 
 (0.003) (0.003) (0.003) 
Constant 0.0100 0.0516*** 0.0454*** 
 (0.014) (0.008) (0.008) 
Observations 13,243 13,243 13,243 
Number of ordinal 1,885 1,885 1,885 
Industry FE Yes Yes Yes 
Year FE Yes Yes Yes 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table B8: Financial constraints and firms’ export intensity. Score FF. 
 Spec. 1 Spec.2  Spec. 3 
EIi,t−1 0.7392***   
 (0.006)   
EIi,t−1*SME  0.7402*** 0.7394*** 
  (0.007) (0.007) 
EIi,t−1*Large  0.7315*** 0.7303*** 
  (0.008) (0.008) 
ScoreFFi,t−1 0.0004 0.0004  
 (0.001) (0.001)  
ScoreFFi,t−1*SME   0.0016** 
   (0.001) 
ScoreFFi,t−1*Large   -0.0013 
   (0.001) 
Size 26 − 50 workersi,t−1 0.0072* 0.0070* 0.0064 
 (0.004) (0.004) (0.004) 
Size 51 − 200 workersi,t−1 0.0121*** 0.0115*** 0.0107*** 
 (0.004) (0.004) (0.004) 
Size 201 − 500 workersi,t−1 0.0241*** 0.0254*** 0.0460*** 
 (0.004) (0.005) (0.010) 
Size > 500 workersi,t−1 0.0169*** 0.0197*** 0.0404*** 
 (0.005) (0.005) (0.010) 
TFPi,t−1 -0.0022 -0.0068 -0.0069 
 (0.003) (0.004) (0.004) 
Foreigni,t−1 0.0024 0.0038 0.0035 
 (0.003) (0.003) (0.003) 
Patentsi,t−1 -0.0003 0.0016 0.0016 
 (0.004) (0.004) (0.004) 
Process Innovationi,t−1 0.0023 0.0029 0.0029 
 (0.002) (0.002) (0.002) 
Product Innovationi,t−1 -0.0003 -0.0002 -0.0002 
 (0.002) (0.002) (0.002) 
High skilled labouri,t−1 0.0007* 0.0008** 0.0008** 
 (0.000) (0.000) (0.000) 
Medium skilled labouri,t−1 0.0002 0.0005 0.0005 
 (0.000) (0.000) (0.000) 
Stable demandi,t−1 0.0020 0.0020 0.0019 
 (0.002) (0.002) (0.002) 
Recessive demandi,t−1 0.0012 0.0064** 0.0062** 
 (0.003) (0.003) (0.003) 
Export Intensitypre 0.1910*** 0.2023*** 0.2029*** 
 (0.007) (0.007) (0.007) 
lit 0.0290*** 0.0294*** 0.0293*** 
 (0.003) (0.003) (0.003) 
Constant 0.0088 0.0503*** 0.0438*** 
 (0.014) (0.008) (0.009) 
    
Observations 13,243 13,243 13,243 
Number of ordinal 1,885 1,885 1,885 
Industry FE Yes Yes Yes 
Year FE Yes Yes Yes 

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table B9: Financial constraints and the starting to export decision. 

Average financial score in the 3 previous years (scores EE and FF). Average marginal effect 
 Score EE  Score FF  
 (1) (2) (1) (2) 
Average Score from t-3 to t-1 0.0028**  0.0049***  
 (0.001)  (0.001)  
(Average Score from t-3 to t-1)*SME  0.0032**  0.0051*** 
  (0.002)  (0.001) 
(Average Score from t-3 to t-1)*Large  0.0003  0.0018 
  (0.004)  (0.005) 
Size 26 to 50 workersit-1 0.0042 0.0040 0.0028 0.0026 
 (0.005) (0.005) (0.005) (0.005) 
Size 51 to 200 workersit-1 0.0287*** 0.0276*** 0.0260*** 0.0247*** 
 (0.009) (0.009) (0.008) (0.008) 
Size >200 workersit-1 0.0377** 0.0699 0.0352** 0.0894 
 (0.015) (0.061) (0.014) (0.111) 
TPPit-1 0.0034 0.0037 0.0025 0.0026 
 (0.005) (0.005) (0.005) (0.005) 
Foreignit-1 0.0313** 0.0303** 0.0299** 0.0287** 
 (0.014) (0.014) (0.014) (0.014) 
Patentsit-1 0.0178 0.0179 0.0166 0.0171 
 (0.016) (0.016) (0.016) (0.016) 
Process Innovationit-1 0.0105** 0.0107** 0.0095* 0.0097* 
 (0.005) (0.005) (0.005) (0.005) 
Product Innovationit-1 0.0200*** 0.0200*** 0.0199*** 0.0199*** 
 (0.008) (0.008) (0.008) (0.008) 
High skilled labourit-1 0.0012** 0.0012** 0.0012** 0.0012** 
 (0.001) (0.001) (0.001) (0.001) 
Medium skilled labourit-1 -0.0002 -0.0002 -0.0002 -0.0003 
 (0.001) (0.001) (0.001) (0.001) 
Stable demandit-1 -0.0029 -0.0030 -0.0032 -0.0033 
 (0.005) (0.005) (0.005) (0.005) 
Recessive demandit-1 -0.0081 -0.0082 -0.0080 -0.0081 
 (0.006) (0.006) (0.006) (0.006) 
Observations 7,577 7,577 7,577 7,577 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table B10: Financial constraints and export survival. Score EE 
  Spec. 1 Spec. 2 Spec. 3 Spec. 4 
log(SurvivalTime) -0.416*** -0.310*** -0.309*** -0.308*** 

 (0.0526) (0.0721) (0.0709) (0.0717) 
ScoreEE -0.0807*** -0.0896*** -0.0894*** 

 

 (0.0231) (0.0242) (0.0241) 
 

ScoreEE*SME 
   

-0.0911*** 

 
   

(0.0272) 
ScoreEE*Large 

   
-0.0833* 

 
   

(0.0489) 
Size 26 − 50 workers -0.534*** -0.526*** -0.530*** -0.530*** 

 (0.101) (0.105) (0.105) (0.105) 
Size 51 − 200 workers -0.778*** -0.759*** -0.764*** -0.764*** 

 (0.114) (0.120) (0.120) (0.120) 
Size 201 − 500 workers -0.985*** -0.983*** -0.994*** -1.032*** 

 (0.146) (0.153) (0.154) (0.331) 
Size > 500 workers -0.959*** -0.980*** -1.002*** -1.042*** 

 (0.196) (0.204) (0.205) (0.372) 
TFP -0.291*** -0.267*** -0.269*** -0.269*** 

 (0.0913) (0.0948) (0.0950) (0.0951) 
log(Export intensity) -0.435*** -0.402*** -0.403*** -0.404*** 

 (0.0212) (0.0222) (0.0222) (0.0223) 
Foreign -0.194 -0.175 -0.181 -0.181 

 (0.120) (0.124) (0.124) (0.124) 
Patents -0.219 -0.165 -0.167 -0.167 

 (0.160) (0.164) (0.164) (0.164) 
Process innovation -0.161** -0.149* -0.149* -0.149* 

 (0.0802) (0.0819) (0.0820) (0.0820) 
Product innovation -0.203** -0.182* -0.182* -0.182* 

 (0.0939) (0.0960) (0.0963) (0.0963) 
High Skilled Labour -0.0151 -0.00971 -0.0103 -0.0103 

 (0.0107) (0.0115) (0.0115) (0.0115) 
Medium Skilled Labour 0.00323 0.00638 0.00640 0.00646 

 (0.00987) (0.0106) (0.0106) (0.0107) 
Expansive demand -0.216** -0.210** -0.210** -0.211** 

 (0.0949) (0.0973) (0.0973) (0.0974) 
Recessive demand 0.247*** 0.243*** 0.241*** 0.241*** 

 (0.0841) (0.0859) (0.0861) (0.0861) 
Leftcensor 

 
-0.729*** -0.728*** -0.729*** 

 
 

(0.112) (0.111) (0.112) 
Absorption 

  
0.323 0.323 

 
  

(0.275) (0.275) 
Excision 

  
0.464 0.464 

 
  

(0.382) (0.382) 
Constant -3.750*** -2.718*** -2.733*** -2.718*** 

 (0.716) (0.705) (0.696) (0.702) 
Unobserved heterogeneity.       
mtype2 1.955*** 1.913*** 1.932*** 1.931*** 
 (0.418) (0.245) (0.246) (0.244) 
Observations 23,673 23,673 23,673 23,673 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table B11: Financial constraints and export survival. Score FF. 
  Spec. 1 Spec. 2 Spec. 3 Spec. 4 
log(SurvivalTime) -0.418*** -0.307*** -0.305*** -0.307*** 

 (0.0534) (0.0750) (0.0745) (0.0747) 
ScoreFF -0.102*** -0.108*** -0.107***  

 (0.0195) (0.0204) (0.0204)  
ScoreFF*SME    -0.101*** 

    (0.0225) 
ScoreFF*Large    -0.132*** 

    (0.0463) 
Size 26 − 50 workers -0.508*** -0.502*** -0.507*** -0.508*** 

 (0.101) (0.106) (0.106) (0.106) 
Size 51 − 200 workers -0.743*** -0.728*** -0.734*** -0.737*** 

 (0.114) (0.120) (0.121) (0.121) 
Size 201 − 500 workers -0.957*** -0.960*** -0.972*** -0.758** 

 (0.146) (0.153) (0.154) (0.383) 
Size > 500 workers -0.947*** -0.976*** -0.999*** -0.782* 

 (0.195) (0.204) (0.205) (0.410) 
TFP -0.277*** -0.253*** -0.256*** -0.256*** 

 (0.0908) (0.0950) (0.0952) (0.0950) 
log(Export intensity) -0.433*** -0.404*** -0.405*** -0.405*** 

 (0.0212) (0.0226) (0.0226) (0.0226) 
Foreign -0.202* -0.185 -0.191 -0.192 

 (0.120) (0.124) (0.124) (0.124) 
Patents -0.215 -0.162 -0.164 -0.163 

 (0.159) (0.164) (0.164) (0.164) 
Process innovation -0.158** -0.146* -0.146* -0.146* 

 (0.0801) (0.0819) (0.0820) (0.0819) 
Product innovation -0.208** -0.187* -0.186* -0.185* 

 (0.0938) (0.0962) (0.0965) (0.0964) 
High Skilled Labour -0.0131 -0.00799 -0.00870 -0.00869 

 (0.0107) (0.0116) (0.0116) (0.0116) 
Medium Skilled Labour 0.00288 0.00597 0.00611 0.00601 

 (0.00983) (0.0106) (0.0106) (0.0106) 
Expansive demand -0.214** -0.210** -0.210** -0.209** 

 (0.0948) (0.0972) (0.0974) (0.0973) 
Recessive demand 0.235*** 0.232*** 0.231*** 0.230*** 

 (0.0841) (0.0860) (0.0862) (0.0861) 
Leftcensor  -0.728*** -0.730*** -0.726*** 

  (0.113) (0.113) (0.113) 
Absorption   0.319 0.315 

   (0.276) (0.276) 
Excision   0.417 0.416 

   (0.385) (0.385) 
Constant -3.435*** -2.423*** -2.421*** -2.473*** 

 (0.730) (0.699) (0.686) (0.705) 
Unobserved heterogeneity.    
mtype2 1.928*** 1.906*** 1.921*** 1.923*** 
 (0.438) (0.264) (0.259) (0.265) 
Observations 23,673 23,673 23,673 23,673 
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Appendix C: Other robustness exercises 
 

Table C1: Stochastic dominance tests of the distributions of financial scores without asset size: large 
firms vs. SMEs 

  Number   
Equality of  

the distributions 
Differences favourables to 

large firm 
  SMEs Large Score diff. Statistics p-value Statistics p-value 
Score EEE 29649 11867 0.450 2.995 0.000 0.000 1.000 
Score FFF 29649 11867 0.300 8.403 0.000 0.000 1.000 
Note: Score differences are calculated at the median of the distributions. 
  

Table C2: Financial constraints and the starting to export decision. 
Average financial score in the two previous years. Scores E and F. Average marginal effects. 

 Score E  Score F  
 (1) (2) (1) (2) 
Average Score from t-2 to t-1 0.0034**  0.0047***  
 (0.002)  (0.001)  
(Average Score from t-2 to t-1)*SME  0.0039**  0.0051*** 
  (0.002)  (0.002) 
(Average Score from t-2 to t-1)*Large  -0.0010  0.0008 
  (0.005)  (0.006) 
Size 26 to 50 workersit-1 0.0042 0.0040 0.0032 0.0030 
 (0.005) (0.005) (0.005) (0.005) 
Size 51 to 200 workersit-1 0.0285*** 0.0270*** 0.0266*** 0.0252*** 
 (0.009) (0.008) (0.009) (0.008) 
Size >200 workersit-1 0.0377** 0.0962 0.0363** 0.1149 
 (0.015) (0.078) (0.015) (0.148) 
TPPit-1 0.032** 0.036** 0.026* 0.028* 
 (0.015) (0.015) (0.015) (0.015) 
Foreignit-1 0.0311** 0.0296** 0.0296** 0.0284** 
 (0.014) (0.014) (0.014) (0.014) 
Patentsit-1 0.0177 0.0178 0.0171 0.0176 
 (0.016) (0.016) (0.016) (0.016) 
Process Innovationit-1 0.0103* 0.0107** 0.0099* 0.0101* 
 (0.005) (0.005) (0.005) (0.005) 
Product Innovationit-1 0.0196** 0.0196** 0.0196** 0.0196** 
 (0.008) (0.008) (0.008) (0.008) 
High skilled labourit-1 0.0012** 0.0012** 0.0012** 0.0012** 
 (0.001) (0.001) (0.001) (0.001) 
Medium skilled labourit-1 -0.0002 -0.0003 -0.0002 -0.0003 
 (0.001) (0.001) (0.001) (0.001) 
Stable demandit-1 -0.0029 -0.0031 -0.0033 -0.0035 
 (0.005) (0.005) (0.005) (0.005) 
Recessive demandit-1 -0.0081 -0.0082 -0.0080 -0.0081 
 (0.006) (0.006) (0.006) (0.006) 
Observations 7,577 7,577 7,577 7,577 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Standard errors in parentheses.*** p<0.01, ** p<0.05, * p<0.1 
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Table C3: Financial constraints and the starting to export decision. 
Financial score in the previous year. Scores E and F. Average marginal effects. 

 Score E  Score F  
 (1) (2) (1) (2) 
Scoret-1 0.0020  0.0035***  
 (0.001)  (0.001)  
(Scoret-1)*SME  0.0025*  0.0038*** 
  (0.001)  (0.001) 
(Scoret-1)*Large  -0.0022  0.0005 
  (0.004)  (0.005) 
Size 26 to 50 workersit-1 0.0041 0.0039 0.0033 0.0031 
 (0.005) (0.005) (0.005) (0.005) 
Size 51 to 200 workersit-1 0.0294*** 0.0278*** 0.0276*** 0.0263*** 
 (0.009) (0.008) (0.009) (0.008) 
Size >200 workersit-1 0.0401*** 0.0961 0.0382** 0.0954 
 (0.015) (0.070) (0.015) (0.118) 
TPPit-1 0.038** 0.042*** 0.031** 0.032** 
 (0.015) (0.015) (0.015) (0.015) 
Foreignit-1 0.0311** 0.0297** 0.0303** 0.0293** 
 (0.014) (0.014) (0.014) (0.014) 
Patentsit-1 0.0181 0.0179 0.0171 0.0174 
 (0.016) (0.016) (0.016) (0.016) 
Process Innovationit-1 0.0103* 0.0106** 0.0100* 0.0102* 
 (0.005) (0.005) (0.005) (0.005) 
Product Innovationit-1 0.0198*** 0.0199*** 0.0195** 0.0196*** 
 (0.008) (0.008) (0.008) (0.008) 
High skilled labourit-1 0.0013** 0.0013** 0.0012** 0.0012** 
 (0.001) (0.001) (0.001) (0.001) 
Medium skilled labourit-1 -0.0002 -0.0003 -0.0002 -0.0003 
 (0.001) (0.001) (0.001) (0.001) 
Stable demandit-1 -0.0028 -0.0029 -0.0030 -0.0031 
 (0.005) (0.005) (0.005) (0.005) 
Recessive demandit-1 -0.0078 -0.0079 -0.0076 -0.0076 
 (0.006) (0.006) (0.006) (0.006) 
Observations 7,577 7,577 7,577 7,577 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Table C4: Financial constraints and the starting to export decision. 
Average financial score in the 2 previous years (scores EE and FF). Average marginal effects. 

 Score EE  Score FF  
 (1) (2) (1) (2) 
Average Score from t-2 to t-1 0.0025*  0.0043***  
 (0.001)  (0.001)  
(Average Score from t-2 to t-1)*SME  0.0028**  0.0046*** 
  (0.001)  (0.001) 
(Average Score from t-2 to t-1)*Large  0.0001  0.0011 
  (0.004)  (0.005) 
Size 26 to 50 workersit-1 0.0042 0.0041 0.0029 0.0027 
 (0.005) (0.005) (0.005) (0.005) 
Size 51 to 200 workersit-1 0.0289*** 0.0279*** 0.0263*** 0.0250*** 
 (0.009) (0.009) (0.008) (0.008) 
Size >200 workersit-1 0.0385** 0.0686 0.0361** 0.0962 
 (0.015) (0.059) (0.015) (0.107) 
TPPit-1 0.034** 0.037** 0.025* 0.026* 
 (0.015) (0.015) (0.015) (0.015) 
Foreignit-1 0.0312** 0.0304** 0.0298** 0.0285** 
 (0.014) (0.014) (0.014) (0.014) 
Patentsit-1 0.0175 0.0175 0.0164 0.0169 
 (0.016) (0.016) (0.016) (0.016) 
Process Innovationit-1 0.0105** 0.0107** 0.0096* 0.0097* 
 (0.005) (0.005) (0.005) (0.005) 
Product Innovationit-1 0.0200*** 0.0200*** 0.0198*** 0.0198*** 
 (0.008) (0.008) (0.008) (0.008) 
High skilled labourit-1 0.0012** 0.0012** 0.0012** 0.0012** 
 (0.001) (0.001) (0.001) (0.001) 
Medium skilled labourit-1 -0.0002 -0.0003 -0.0002 -0.0003 
 (0.001) (0.001) (0.001) (0.001) 
Stable demandit-1 0.0001 0.0001 -0.0033 -0.0035 
 (0.000) (0.000) (0.005) (0.005) 
Recessive demandit-1 -0.0029 -0.0031 -0.0079 -0.0080 
 (0.005) (0.005) (0.006) (0.006) 
Observations 7,577 7,577 7,577 7,577 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Standard errors in parentheses.*** p<0.01, ** p<0.05, * p<0.1 
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Table C5: Financial constraints and the starting to export decision. 
Financial score in the previous year (scores EE and FF). Average marginal effects. 

 Score EE  Score FF  
 (1) (2) (1) (2) 
Scoret-1 0.0015  0.0032***  
 (0.001)  (0.001)  
(Scoret-1)*SME  0.0019*  0.0034*** 
  (0.001)  (0.001) 
(Scoret-1)*Large  -0.0016  0.0005 
  (0.004)  (0.004) 
Size 26 to 50 workersit-1 0.0041 0.0040 0.0031 0.0029 
 (0.005) (0.005) (0.005) (0.005) 
Size 51 to 200 workersit-1 0.0296*** 0.0283*** 0.0274*** 0.0262*** 
 (0.009) (0.009) (0.008) (0.008) 
Size >200 workersit-1 0.0406*** 0.0821 0.0382** 0.0857 
 (0.015) (0.061) (0.015) (0.092) 
TPPit-1 0.039*** 0.042*** 0.029* 0.029* 
 (0.015) (0.015) (0.015) (0.015) 
Foreignit-1 0.0312** 0.0301** 0.0304** 0.0293** 
 (0.014) (0.014) (0.014) (0.014) 
Patentsit-1 0.0178 0.0177 0.0169 0.0173 
 (0.016) (0.016) (0.016) (0.016) 
Process Innovationit-1 0.0104* 0.0107** 0.0097* 0.0099* 
 (0.005) (0.005) (0.005) (0.005) 
Product Innovationit-1 0.0201*** 0.0202*** 0.0198*** 0.0199*** 
 (0.008) (0.008) (0.008) (0.008) 
High skilled labourit-1 0.0013** 0.0013** 0.0012** 0.0012** 
 (0.001) (0.001) (0.001) (0.001) 
Medium skilled labourit-1 -0.0002 -0.0003 -0.0002 -0.0003 
 (0.001) (0.001) (0.001) (0.001) 
Stable demandit-1 -0.0028 -0.0030 -0.0031 -0.0032 
 (0.005) (0.005) (0.005) (0.005) 
Recessive demandit-1 -0.0078 -0.0079 -0.0076 -0.0076 
 (0.006) (0.006) (0.006) (0.006) 
Observations 7,577 7,577 7,577 7,577 
Industry FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 
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Appendix D: Productivity estimation 
 
Productivity estimation 
 
We assume that firms produce using a Cobb-Douglas technology: 

!"# = %& + %()"# + %*+"# + %,-"# + ."# + /"#      (D.1) 

where !"# is the natural log of production of firm i at time t, )"#is the natural log of labour (measured as 

the number of effective hours worked), +"# is the log of intermediate materials, and -"#is the log of 

capital (adjusted for for capital utilization).47 As for the unobservables, ."# is productivity (not 

observed by the econometrician but observable or predictable by the firm) and /"#	is a standard i.i.d. 

error term that is neither observable nor predictable by the firm. 

 Under the assumption that capital is a state variable, whereas labour and materials can be easily 

adjusted whenever the firm faces productivity shock (i.e. they are freely variable non-dynamic factors), 

Olley and Pakes (1996, hereafter OP) show how to obtain consistent estimates of the production 

function using a semiparametric procedure (see Levinsohn and Petrin, 2003, hereafter LP, for a closely 

related estimation strategy). 48 Nevertheless, in this paper, we estimate productivity using Wooldridge 

(2009) approach. He argues that both OP and LP (2003) can be reconsidered as consisting of two 

equations that can be jointly estimated by GMM using the appropriate instruments: the first equation 

tackles the problem of endogeneity of non-dynamic inputs; and, the second deals with the issue of the 

law of motion of productivity. 

To solve the problem of endogeneity of labour and materials, we follow LP who using a control 

function approach use the demand of materials to proxy for “unobserved” productivity. This demand 

                                                        
47 Production, intermediate materials have been deflated using individual firms’ price deflators. To measure capital, we 

use capital stock in real terms constructed using the perpetual inventory method and based on current replacement value 

net of depreciation and adjusted by capacity utilization. Capacity utilization refers to the percentage of firm’s capacity 

used.  

48 The law of motion of capital is as follows -"# = (1 − 4)-"#67 + 8"#67. It implies that capital used by a firm in specific 

period t was contracted in year t-1. This implies assuming that the firms need a full production year for capital to be 

ordered, received and fixed before being in operation. Labour and materials (unlike capital) are decided in year t, that is 

the period in which they are used by the firm (hence, they can be a function of ."#). 
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of materials function, +"#(⋅)is assumed to have a unique unobservable among its arguments (scalar 

unobservable assumption) and to be strictly monotonic on unobserved productivity. Hence, given that 

in equilibrium the demand of materials only depends on state variables, we can write this demand as 

+"# = +#(-"#, ."#). Under the scalar unobservable and the monotonicity assumption, the demand of 

materials can be inverted to generate, 

 ."# = +"#
67(-"#, +"#) = ℎ#(-"#, +"#)       (D.2) 

Where ht is an unknown function of -"#	and	+"#. Then substituting (2) into the production function 

(1), we get our first estimation equation: 

!"# = %& + %()"# + %*+"# + %,-"# + ℎ#(-"#,+"#) + /"#    (D.3) 

Since ℎ#(⋅) is proxied by a third degree polynomial in its arguments, %& and %,  are not identified 

from equation (D.3). OP and LP get identification of these parameters adding a second equation in the 

GMM system that deals with the law of motion of productivity: 

."# = ?(."#67) + @"#         (D.4) 

Where ?(⋅) is a function that relates productivity in t to productivity in t-1, and @"#is an 

innovation term uncorrelated by definition with kit 

Using that ."# = ℎ#(-"#, +"#) we can rewrite equation (D.4) as 

."# = ?(."#67) + @"# = ?Aℎ#(-"#67,+"#67)B + @"# = C#(-"#67, +"#67) + @"# 	 (D.5)  

Finally plugging equation (D.5) in the production function (D.1), we get our second estimation 

equation: 

!"# = %& + %()"# + %*+"# + %,-"# + C#(-"#67, +"#67) + D"#    (D.6) 

where C#(⋅) is an unknown function proxied by a third degree polynomial in its arguments and D"# =

/"# + @"# is a composed error term. 

 Wooldridge (2009) proposes to estimate jointly (D.3) and (D.6) using the appropriate 

instruments for each equation.  

 The production function is estimated for each of the twenty manufacturing industries of the 

ESEE, and firm specific productivity is estimated as a residual. The industry specific input 

elasticities are shown in Table D1. 
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Table D1: Estimated industry specific input elasticities from Cobb-Douglas production function 

 Labour Materials Capital 
1. Meat 0.141 0.668 0.096 
2. Food and tobacco 0.167 0.569 0.075 
3. Beverages 0.214 0.777 0.042 
4. Textiles and clothing 0.337 0.340 0.138 
5. Leather and shoes 0.222 0.619 0.035 
6. Timber 0.315 0.370 0.074 
7. Paper 0.296 0.593 0.057 
8. Printing products 0.297 0.567 0.020 
9. Chemical 0.139 0.769 0.089 
10.Plastic and rubber 0.275 0.640 0.087 
11. Non-metallic minerals 0.274 0.544 0.111 
12. Ferrous and non-ferrous metals  0.129 0.726 0.026 
13 Metallic products 0.268 0.557 0.104 
14. Industrial and agricultural machinery  0.182 0.643 0.021 
15. Electronics and data processing 0.347 0.520 0.031 
16. Electrical materials and accessories 0.293 0.580 0.027 
17. Motors and vehicles 0.172 0.685 0.024 
18. Other transport equipment 0.168 0.637 0.088 
19. Furniture 0.342 0.324 0.044 
20. Other manufacturing industries 0.279 0.661 0.054 
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