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0. Introduction 

There is a growing literature that focus on the presence of sunk costs at exporting and its 

implications for trade models and policy when heterogeneity of firms are considered (Melitz, 

2003). The origin of sunk costs comes from informal or formal barriers specific to foreign trade.  

Literature on border effect and gravity equation display also evidence of the presence of hidden 

barriers. These ones could solve the “mystery of the missing trade”4 (Trefler, 1995), expresion 

used to describe the fact that part of international trade is not explained by traditional factors 

like demand and supply.  

In this paper, we test sunk cost literature predictions, that is, we test whether the costs to enter in 

a market are different from one to another due to these hidden barriers. We use a panel probit 

approach to study the export behavior of a sample of Spanish manufacturing firms. Therefore, 

our main objective in this paper is to verify whether the sunk costs differ among markets (EU, 

OECD or ROW) and how the experience in different markets influences the export status of the 

firm. In a second step, we also estimate the determinants of Spanish volume of exports, taking 

into account the selection bias evidenced in the first part. 

This paper confirms the importance of those sunk costs and makes also several primary 

contributions to the litterature on sunk costs at exporting. It shows that the costs to enter (and 

"to reenter") are greater in developped markets than in those of the Rest of the World (ROW). 

Moreover, we find that having previous experience as exporter has always a positive effect, 

although if that experience is in the EU it increases the probability of exporting to that market 

and the OECD but not to the ROW. Another contribution of our paper is to explain, not only the 

participation, but also the volume of export taking into account this selection bias. It also raises 

the issue of more productive exporters into advanced countries. 

This paper is organised as follows. In Section 1 we present the previous theoretical and 

empirical results. Section 2 includes the empirical model we use. In Section 3 we describe the 

data set. Our findings are explained in Section 4. Finally, Section 5 concludes. Tables are 

reported into Appendix. 

1.- Previous theoretical and empirical results 

1.1 Models of trade with heterogeneity of firms 

Recent empirical and theoretical studies offer new evidence concerning the determinants of 

international trade at the firm-level with important consequences for trade models and policy. 

                                                 
4 This expression describes the fact common language, presence in bilateral agreements, cultural proximity, etc. 
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The increasing availability of data at the firm level emphasizes an important heterogeneity of 

firms while the most important models of international trade, neo-classic or monopolístical 

competition à la Krugman (1979) and Krugman and Helpman (1985) are based on the 

hypothesis of a representative firm, at least at the sectorial level. All these models consider that 

the macroeconomic context affects all the firms in the same way and that all the firms export, 

what is very far from the reality. However, firms’level studies pointed that the decision to 

export is not a random process but clearly related to firms’ characteristics.  

Melitz (2003) develops a model à la Krugman (1979) of monopolistic competition with 

increasing returns. These returns come from the existence of sunk costs that supposes either the 

introduction of a new variety in the market or the entrance in the export market. Entry costs in 

the export market are usually presented as a consequence of imperfect information and presence 

of formal or informal barriers to trade like admisnistrative and technical requirements (Dixit, 

1989).  

The heterogeneity of firms comes from different levels of productivity randomly distributed. 

The companies that export have to support a higher marginal cost. Then, only the companies 

with a sufficient level of productivity can remain in the market. Thus, exporters must have a 

greater level of productivity to support the additional cost what leads to the so-called self-

selection effect. On the import side, a reduction in trade costs causes an increase in the threshold 

productivity level which is necessary to remain in the domestic market. On the export side, if 

access to foreign market is facilitated, the threshold productivity level to enter the export market 

decreases. The least productive companies and those that do not export will leave the market. 

However the most productive ones, which did not export will begin to export and the exporter 

increase their sales outside. This reallocation of endowments among firms leads to a gain of 

productivity at the aggregated level and an increase of welfare. Similar conclusions with 

different hypothesis can be found in Bernard et al. (2003) and Yeaple (2005). That is, 

productivity growth does not arise from a learning-by-exporting effect but from a reallocation of 

resources from the less productive firms to the most productive ones. 

1.2 Empirical evidence  

Wagner (2005) summarizes the results of 45 econometric studies with micro data referred to 33 

countries. He concludes that the exporter are, in general, more productive than the non-

exporters. This may be due to the fact that productivy may be improved when accessing foreign 

markets because their exposure to useful technological innovations from international contacts 

makes easier the technological diffusion and fostering a more efficient organization of firms, 

i.e., "learning by exporting". Alternatively, it may be explained by the presence of sunk costs at 

exporting, i.e. self-selection effect, since the most productive firms self select into the export 
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markets because they are more likely to cope with the sunk costs of entry and survive in the 

international market.  

A large number of empirical studies have focussed on the relationship between productivity and 

export status including either the self-selection effect, or the learning by doing effect or both. 

These studies are sensible to the sample and the methodology used to estimate the productivity. 

The empirical evidence to support either of the two theories has been mixed. Very few studies 

reject the self selection hypothesis except Yasar and Rejesus (2005) for Turkey while other 

studies tend to support the self selection theory and reject the other one, see Bernard and Jensen 

(1999). Most studies find that the two phenomenons apply like Clerides et al (1998) for 

Morocco, Hahn (2004) for Korea, Van Biesebroeck (2005) for 9 african countries, Girma et al. 

(2004) for UK. The learning by exporting scenario applies only in some cases: Aw et al. (2003) 

for Taiwan in some sectors, Delgado et al. (2002) for Spain for young firms. Focusing only on 

learning by doing effect, Castellani (2002) for Italia and Kray (1999) for China, find that only 

firms with a substantial involvement in exporting activity have a significantly higher rate of 

TFP growth. Fernandes and Isgut (2005) and Trofinenko (2005) demonstrate that exporting to 

advanced countries generates the highest productivity premium in the case of Columbian 

manufacturing plants.  

An additional problem arises since exporters may already face a bigger growth rate of 

productivity before exporting than non-exporters what complicate the verification of the 

learning by exporting hypothesis. Clerides et al. (1998) or Bigsten et al. (2004) choose to 

estimate simultaneously two equations reflecting both hypotheis, and in other cases instrumental 

variables or GMM method were performed. Finally, Blalock and Gertler (2004) and Van 

Biesebroeck (2005) change the estimation of the production function following the method of 

Olley and Pakes (1996), including exchange variables to control for this endogeneity bias. 

Baldwin and Gu (2003) use a double-difference approach to deal with this problem and confirm 

the presence of learning by exporting and self selection in the Canadian case. Alvarez and 

Lopez (2005) rises the same conclusions for Chilean plants and find that firms make conscious 

efforts to increase their productivity before entering the export markets. 

A more direct way to verify the existence of sunk exporting costs was proposed by Roberts and 

Tybout (1997). From a theoretical model with sunk costs they derive an empirical model. One 

of the main features is that export status depends on the past of exports if the firm faces sunk 

costs at exporting. They find that the exporting experience of the Colombian companies has a 

positive impact on their capacity to remain in a market. Bernard and Jensen (2004) use a linear 

probit model with fixed effects and also find evidence of the existence of sunk costs bound to 

the exporting activity, in this case with a panel of manufacturing companies of the U.S.A. and 

for period 1984 to 1992.  
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In the Spanish case, Moreno and Rodriguez (2004) find that exporting companies have greater 

marginal costs when they export and the margins are therefore inferior in the domestic market 

than in the foreign one, and in addition is more pro cyclical. Delgado, Fariñas and Ruano (2002) 

identify a self-selection effect. Campa (2004) uses a sample of Spanish manufacturing firms and 

finds sunk costs hysteresis to be an important determinant of export market participation.  

1.3 Are returns different from one market to another?  

Sunk costs and learning by exporting processes are founded on differences between the 

domestic and foreign markets, concerning either informal or formal barriers in the first case and 

technological innovations in the second one. Though, this type of context mays differ not only 

between domestic and foreign markets but also among different partners. Is it logical to suppose 

that it is more difficult to enter developed or undeveloped market?  

Fernandes and Isgut (2005) and Trofinenko (2005) demonstrate that exporting to advanced 

countries generates the highest productivity premium in the case of Columbian manufacturing 

plants. That is learning by exporting processes differ depending on the market. 

Concerning sunk costs at exporting, the question hasn’t been treated directly. Mañez et al. 

(2005)) find that the presence of sunk costs, the labour productivity, observed and unobserved 

characteristics of products and correlations in exogenous shocks are important determinants of 

the decision to export. They demonstrate in addition that the largest firms or those firms with 

greater R&D and marketing intensities have greater probability to export. Finally, they find 

some evidence of spillover at the regional level but none at the industry level. In the same line, 

Esteve-Perez et al. (2003) find that survival rate at exporting is positively correlated with the 

export intensity. Furthermore, firms exporting to closest markets export a longer time. Barrios et 

al. (2001) show that R&D activities exert a determinant effect on the decision to export and on 

the intensity of exports, as much for national as foreign companies. They find that the marginal 

effect is greater for the companies that export to OECD countries. Barrios and Strobl (2004) 

find evidence in the case of Spain for learning by doing depending on the estimation techniques 

used. Finally, Fariñas and Martin-Marcos (2007) show that exporters exhibit greater economic 

performance and they do self-select. Firms selling a high share of their exports in OECD 

markets have greater productivity than firms that mainly export to the ROW.  

To sum-up, literature on sunk costs at exporting does not contemplate the possibility that these 

costs differ from one country to another, although several studies suggest that learning-by 

epxorting phenomenon or rentability of innovation may differ amnog markets. 
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2.- Empirical Model  

We closely follow Roberts and Tybout’s (1997) approach to model a multi-period export 

decision for entry and exit with sunk costs. To enter (re-enter) the export market or to exit, a 

firm has to incur in sunk costs. Entry costs in the export market are usually presented as a 

consequence of imperfect information and presence of formal or informal barriers to trade. 

Actually, to entry in a foreign market, firms have to adapt their products to foreign demand and 

technical and administrative standards, find distribution networks. These costs could be reduced 

by the presence of other exporting firms in the same country of regions or public or private 

institutions organising information access like harmonisation of administrative and techniques 

standards among trading partners.  

Roberts and Tybout (1997) consider that in each period t a firm decides to export if the 

increment to the expected gross profits associated with exporting is positive. That is, export 

decision is a dynamic discrete choice that depends on previous decision of the firm. Normally in 

this literature, a reduce form is estimated, that is, it is assumed that the expected gross profits 

depend on exogenous firm characteristics (Xit), macro conditions (µ t) and passed exports. More 

specifically, firm i exports in year t if its profit abroad is positive.  

Following the method used by this authors but considering the possibility to export to different 

markets k,, we define k
itI  an indicator function, that takes value 1 if firm i exported to k in year 

t. Because the fixed cost is not observed, we include the lagged export status in the explanatory 

variables as in Roberts and Tybout (1997) and Bernard and Jensen (2004). Both firm 

characteristics and macro conditions are assumed to be observable to the firm in the period. 

Therefore the equation for the decision to export is  
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where k
itε  is an error term and k= ALL COUNTRIES, EU, OECD, ROW. The vector Xit is a set 

of characteristics of the firm that includes 

• the age of the firm in logarithm (lage); 

• the size of the firm in logarithm terms (lsize); 

• a dummy that takes value 1 if more than 25% of firm’s capital is owned by foreigners 

(FORCAP) 

• a variable to measure the firm’s labour productivity in logarithm terms (lprod);  

• a variable to measure the R&D intensity in logarithm terms (lrdi);  
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• a dummy that takes value 1 if the firm receives any subvention for R&D (SUBRD) 

• finally, a set of dummies for year and sector.  

Following numerosous studies like the work of Mañez et al. (2005), we include time-specific 

effects to capture macro-level changes in export conditions (business cycle, exchange rate 

movements, trade-policy conditions, world demand for Sapnish products, etc). The industry 

dummies control for unobservable characteristics of the markets where firms compete (market 

concentration, technology, etc...). 

The parameters �i reflect the role of sunk costs in the decision to export. If significant, these 

coefficients should be interpreted as the rate of depreciation of export market experience and 

accumulated knowledge in foreign markets on the exporting likelihood. We expect the lagged 

export status to affect the export-decision positively when explaining the export in general. 

According to the models à la Melitz, the most productive firms should start exporting when 

there exists a reduction of the costs for trading with some partner due to the existence of sunk-

costs. Besides, the firms already exporting will increase the volume of exports. The quantity 

exported (or its growth) should therefore be linked to some characteristics of the firms like 

productivity or size although this question is merely studied by the litterature. We investigate 

the existence of such mechanisms by estimating the volume of exports conditional on being 

exporter. That is, we have two components; (i) the export market participation condition, as 

explained before (extensive margin), and (ii) conditional on being an exporter the volume of 

exports (intensive margin).  

The equation to explain the volume of exports conditioned by the probability of exporting can 

be written as 
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This estimation is performed using Heckman two-step procedure. Therefore after estimating the 

probit equation for the probability of exporting we estimate by OLS the following equation  
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where k
itQ  is the log of the volume of exports and k

itZ  represents the set of explanatory 

variables defined below for the firm k and market j and the second term of the right-hand side of 

the equation is proportional to the inverse of the Mills ratio. The estimation of this inverse ratio 

is obtained from the probit model estimated in the first stage of the analysis, see Equation (1). 
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3. - Data  

The Encuesta sobre Estrategias Empresariales (ESEE) is an annual survey of Spanish 

manufacturing firms carried out by the SEPI Ministry of Industry. The ESEE is representative 

of the Spanish manufacturing firms classified by industrial sector and size categories5 and 

includes exhaustive information at the firm level. The ESEE allows for the inclusion of 

variables relative to the structural characteristics of the company6. It provides some information 

on the volume of exports and imports and its disagregation for three regions: OECD countries, 

EU, and Rest of the World7. For each firm, we know the region it is located in and sector of the 

NACE-93 classification.  

We cleaned the data to correct or eliminate the problems due to nonreporting or 

misreporting. We have dropped observations for the year 1990 (too incomplete) and others due 

to non reporting value or non answering cases. In 1991, 2359 firms were surveyed. Their 

number inceased up to 3462 in 20028. We used a panel of continuously operating firms from 

1991 to 2002. After applying these criteria, we end up with a balanced panel of 756 firms (9.070 

obs for the period 1991-2002. Note that the period is larger than in other study concerning Spain 

and most of the works studying sunk costs. 

The cleaning process consisted in the following adjustments: 

1) We use interpolation to fill the gaps for a particular variable if a firm reported no value 

in a given year, while values were reported in the year prior and the year after the missing 

one. In particular, we did so, for all the components of the value added except external 

services and for labour in order to obtain better estimates for the productivity of labour. 

This only applies for 114 observations of 37141. 

2) We dropped from the sample all the observations corresponding to firms that did not 

answered this year except if data were interpolated using the criterion explained above.  

3) We dropped observations with unrealistic large spikes in the data (e.g. value added 

negative, growth in value added of more than 300% with a reduction of employment).   

                                                 
5 Participation rate to the survey is about 70% for firms with more than 200 employees. Firms that employed between 
10 to 200 (small firms) were randomly sampled by industry and size strata holding around a 5% of the population. 
6 In particular, it contains information about: product differentiation (Advertising expenditure and R&D expenditure), 
size (number of employees, sales), quality of labour, participation of public or foreigners in capital, innovation (if the 
firm does any of the following activities: technical and scientific information services, quality normalisation and 
control, imported technology assimilation efforts or design activities. R&D results, patents or process innovations), 
characteristics of the market (market share). 
7 Since 2000, the disagregation includes Latin America and Asia. We cannot take it into account here because the 
period is very short. 
8 However, the number of answers is lower in all years due to the fact that some firms do not answer that year or 
simply because the firms has disappeared.  
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4) Since firms are only asked the destination of their exports each four years we 

interpolated these share to obtain a complete sample. However, these data were not 

epolated (respectively retropolated) when the last year (respecytively the first year) were 

missing.  

3.1. Sample representativeness 

The coverage of the data set differs by size groups, which advice us to carry out a 

separate analysis both of the representativeness of the sample and of the export firm’s 

characteristics. Moreover, we will consider in the following econometric analysis the firms’ 

group size. We also must take into account that the firms population has been changing along 

the years considering due to the exit and entry of firms into the ESEE. In Table 1 and 2 we 

compare our continuous sample with the complete sample. Figures refer to average values for 

the sample period 1991-2002. 

Table 1 shows that sample representativeness for large and small firms of our 

continuous sample is very similar to the one of the complete sample from the ESEE regarding 

all the variables considered. Small firms seem to be slightly over represented in our continuous 

sample. However, differences between the complete and the continuous sample are small.  

If we consider both firms’ size and exporting status – see Table 2-, we observe that 

differences between our sample and the complete sample are greater in the case of small firms 

than in the case of large firms. We observe also that the share of export values on total sales is 

lower in our sample than in the complete sample for large firms and larger for small firms. 

Nevertheless, we observe that relevant characteristics for our work are not affected by the 

cleaning processes that leads us to eliminate some observations. This is the case for the 

probability of being an exporter / non-exporter, the share of exporting firms in total sales, 

employment, R&D expenditure and foreign capital, that are similar in the selcted and complete 

samples. Hence, we can conclude that our sample is convenient to estimate both the probability 

of a firm to be an exporter and the determinants of that decision as well as the decision of 

remain or not remain as an exporter. So, the following comments refer only to the continuous 

simple. 

 

3.2 Firms characteristics 

Table 2 shows that, exporting firms are larger than non-exporting firms and that they 

concentrate a large share of sales, R&D expenditures and foreign capital. R&D intensity is also 

larger for exporters than for non-exporters. Small exporter firms are more productive – 

measured as value added by employee-  than small non-exporter firms. However, the contrary is 
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true for large firms9. Another relevant characteristic of exporters is that the presence of foreign 

capital is larger than for non-exporter. First, regardless of its size, a high share of total foreign 

capital in Spanish firms is allocated in exporting firms. Second, in terms of firm control – 

percentage of foreign capital in total capital equal or large than 25% - the share of firms 

controlled by foreign capital is larger in exporters than in non-exporters. Advertisment effort -  

measured as the share of advertisement expenditures related to sales - is similar for exporting 

and non-exporting large firms but is clearly greater for exporters in the case of small firms. To 

sum-up, the size of the firm seems to play an important role in export behaviour, since the share 

of exporter among large firms was of 92.5% in average for 1991 to 2002 while exporters 

represented only 48.3% of the total of small firms.  

Table 3 shows the evolution of some relevant characteristics of exporters for each year 

of the sample period, 1991-2002. The percentage of small exporter firms has steadily increased 

since 1991. These firms have also increased their sales and export values. The share of exports 

in total sales, after slightly decrease in 1995, have increased thereafter. In 2001, it almost 

doubles the 1991’s figure. The share of exporter among large firms have also increased reaching 

a maximum in 1997 (96%). Both sales and exports have increased continuously causing and 

increase in the share of exports to sales from a 21% in 1991 to a 33% in 2002. R&D and 

advertisement intensities have increased for large firms and decreased for small firms. The share 

of firms with at least a 25% of foreign capital in total capital remains almost the same between 

1991 and 2002 for large firms and increases from 12% to 15% for small ones. Productivity 

increases both for small and large firms. 

3.3. Exports by market 

Table 4 presents some firms’ relevant characteristics by export market10. The EU 

represents the main destination of Spanish firms exports. This pattern is more intensive 

regarding the volume of exports than the share of exporters. In 1991, 13% of the firms exported 

only to the EU, 82% to the EU and other markets and only 5% do not export to the EU. In 2002, 

share of firms exporting only to the EU has increased to a 21% maybe as a consequence of the 

Single Market. The percentage of firms that does not export to the EU remains close to a 5% so 

it was the percentage of firms that export to the EU plus to the OCDE and / or the ROW the 

ones that decrease it relative share in the total number of exporting firms. Some firms 

characteristics differ depending on target market. The share of exports on sales, productivity and 

                                                 
9 In the complete sample, large exporting firms are also more productive than large non-exporting firms.This is the 
only relevant difference between our sample and the complete sample. 

10 The sum of firms that export to each of the three markets is larger than the number of firms in the sample because 
some firms export in the same year to more than one market.  
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the presence of foreign capital is larger for those firms that export to the EU exclusively or at 

the same time than to any combination with the other two destination markets. We do not 

observe the same for advertisement intensity and R&D intensity (larger for firms that export to 

the ROW / OECD in 1991 / 2002.  

 

3.4. Persistence of exporting 

We now focus on the entry and exit flows as exporters of Spanish firms. Given that 

exporters may face sunk costs when they enter the foreign market and since we guess these sunk 

costs differ among markets, we also analyse the dynamic of firms behaviour by market. 

Table 5 and 6 present the firms’ transition ratios regardless to the destination and in 

each foreign market, respectively. Each one of the entries in these tables gives the proportion of 

firms in each of the year-t status (export versus non-export) that choose each of the two possible 

statuses in year t+1. For example, in the four first cells in the first column, we can observe that a 

97.3% of Spanish firms that were exporters in 1991 remain as exporters in 1992 while a 2.7% 

stop to export. A 10.3% of the firms that do not export in 1991 became exporters in 1992 while 

a 89.7% remain as non-exporters. In tables 6 and 7, the exit and entry ratios refer, respectively, 

to the ratio of firms that being exporters became non-exporters and to the ratio of firms that non-

being exporters became exporters. We observe that there is a high persistence in the same status 

since the transition ratio is always lower than a 10%. Nevertheless, the share of non-exporter 

that switch to the export market is higher than the share of exporter that exit the foreign 

markets. Thus, the share of exporter firms on total firms increase. Transition ratios differ by 

firm size. Large exporter firms have a higher probability of keeping their status than the small 

firms and non exporters to become exporters. So, large firms present a higher tendency both to 

remain as exporters and to enter the export market than small firms. 

In Table 6 we present these transition ratios by market. We observe that the probability 

of remaining an exporter is positively related with partner proximity, especially in terms of trade 

volume. The percentage of firms that keep their exporter status in the next year is larger when 

exports are addressed to the EU, then when addressed to the Rest of the OECD and lastly when 

the destination market is the ROW. Also, the transition ratio from non exporter to exporter is 

larger when their exports are addressed to the EU, then to the ROW and lastly to the Rest of the 

OECD. Hence, the transition ratios by export market show differences that could be related with 

the fact that sunk exporting costs differ in nature or intensity by market.  

In order to deeper analyze the persistence in the firms’ exporter status, in Tables 7 and 8 

we present, for all export markets and for each of them, respectively, the percentage of firms 

that being exporters / non-exporters in the first year (1991), were exporters / non-exporters in 
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each of the following years.  As Bernard and Jensen (2004), we do not distinguish between 

those firms that have exported all the years since 1991 from those that have changed their status 

but that were exporting in the concerning year. For example, in the figure for 2002 we include 

firms that exported in 1991 and in 2002, independently of if they have exported or not in all or 

any of the years between 1991 an 2002.  In both tables, the left side corresponds with the 

observed persistence rates and the right side with the predicted persistence ratio. The predicted 

persistence ratio is computed using the information about firms transition rates computed for 

tables 6 and 711. We do not observe significant differences between both sets of figures. 

A 95% of firms that were exporters in 1991 remain as exporter in 2002. We do find a 

difference in the persistence as exporter by firm size. A 97.2% of large firms that exported in 

1991 also export in 2002 while in the case of small firms this figure only reaches a 92.2%. This 

difference keeps for any shorter period than the whole sample period. The persistence in the 

non-exporter status is smaller than in the exporter status, especially for large firms. So, we 

confirm the tendency of Spanish firms to incorporate to the export activity observed in previous 

tables. Hence, we can conclude that the probability of being an exporter is larger for firms that 

have been exporters before.  

Table 8 presents the persistence of export / non export by foreign market. The 

persistence as exporter is higher when export destination is the EU. This is true regardless of the 

period considered. Percentages are similar for the other two markets. The persistence as non-

exporters is lower when the destination market is the EU, then the rest of the OECD and lastly 

the ROW. Hence, and according to the transition ratios presented in Table 6, we can conclude 

that the probability of export is larger if the destination market is a partner in the EU and the 

firm have exported before to this market.  

 
4. Econometric results 

We estimate three different specifications for the probability of exporting, each one for 

four sets of countries, (as defined before ALL COUNTRIES, UE, OECD, ROW). Differences 

among these specifications depend on whether we consider either the past experience in the export 

market regardless of the destination or we distinguish the past export experience by market.. 

Results are reported in Table 9, where Model 1-3 are estimated using a random effects probit model 

                                                 
11 It shows the expected percentage if entering and existing firms were chosen randomly with annual transition rates 
given by data. For instance, in 1991, the number of exporters in the large firms group was 249 and from Table 6 we 
know that the exit rate for the large firms group for the period 1991-1992 is 2.7%. Therefore, the expected number of 
exporters in 1991 is obtained as 249*(1-0.027)=242 and 242 is approximately 97.35% of 249. 
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and Model 4 is the same as model 3 but we consider pooled data12. Since results for firms’ 

characteristics do not really differ from one specification to another, we first comment the overall 

results for these variables. We then estimate the determinants of the volumen of exporting after 

controlling for the self-selection into exporting implied by the exporting participation, using 

Heckman techniques. In all cases dummies for years and sectors are included. We dropped them 

from the tables for simplicity, but the signs are the expected ones.  

4.1 Firms characteristics 

When analysing the influence of observable firm characteristics on export participation, the 

age and the size of the firms have a robust and positive impact on export participation whatever we 

consider the destination. The result concerning size of the firm is expected since larger firms 

operating under increasing returns are then supposed to compete more efficiently in the foreign 

market. The eldest firms are also more likely to export what is consistent with the idea that firms 

first sell to the domesticv market and then examine the possibility to enter export market in a next 

step. This supposes to prepare the firms regarding administrative and technical barriers and study 

the demand of foreihgn market.  

Concerning the productivity measured by the value added per employee (LPROD), its 

effect is positive and significant in all cases except OECD case which is positive but not significant. 

These results are the expected from the Melitz model and confirm a presence of self-selection 

effect in the export market. 

The effect of foreign capital participation (FORCAP) is not clear. When the effect is 

significant, it appears that a higher foreign participation increases the probability of exporting. It 

happens for the EU and OECD.  

The intensity in R&D expenditure (LRDI) does have a significant effect in all cases. This is 

an important result consistent wioth the fact that foreign market are supposed to be more 

competitive from a technological framework and that innovation process is an important feature for 

exports. In the same way, firms that benefitted from and R&D subvention (SUBRDD)also have a 

greater probability of exporting. in general. However, it does not matter when a specific market is 

considered.  

When explaining the decision to export with pooled data, the results appear to be similar to the 

estimation of decision to export with panel data. The only exception is the positive and significant 

                                                 
12 As pointed out in Bernard and Jensen (2004), the linear probability model, the ramcom effects model and the 
GMM estimator for first differerences lead to similar results. Althogh we are conscious of the advantages and 
disadvantages of each one of the methods, we adopt the linear probability model. 
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effect of the subvention for R&D not only in general but also for OECD, while for EU and ROW 

appears to be not significant.  

4.2 Sunk cost parameters 

We consider first three lag periods of export regardless to the destination (see Model 1 in 

Table 9 for all countries). As in Mañez et al., the coefficient of Ijt-1 is large and positive. Having 

exported last year has a strong and positive impact on the probability of exporting this year to all 

countries (and also to a specific market). This is also true for Ijt-3, although the coefficient is lower, 

it is also significant for all countries and to EU. These results are consistent with that of Bernard 

and Jensen (2004). The coefficient of Ijt-5 is negative when considering export in general, positive 

for OECD and ROW and not significant for the EU. These results indicate a more rapid 

depreciation of the exporting experience in the non-developed market. Other authors find that there 

is no significant difference between the re-entry cost of a firm that last exported three years ago and 

a firm that never exported. We find that it is not true when considering high income countries 

destinations where the experience depreciates slowly (Model 1 for EU, OECD and ROW) 

When we consider the market to which the firm exported in the past, we observe 

interesting results (see Model 2 and 3 for all countries in Table 9). First, a previous experience in 

exporting to EU, OECD and ROW, always increases the probability of exporting in general. 

Secondly, a previous experience of having exported to the OECD countries (other than EU) has a 

larger positive impact than the other previous experiences to other markets, note that the largest 

effect comes from OECD
itI 3− . Thirdly, having exported one year ago to a specific market exherts a 

larger positive effect on the probability of persisting in this market .  

After that, we focus on the probability to export to the EU, ROW or OECD (see Models  2 

and 3 for EU, ROW or OECD in Table 10). Fourthly, sunk costs clearly differ among markets since 

the experience as an exporter to the ROW is not relevant for exporting to the EU and less important 

for the probability to export to the OECD. In the same way have been previously exporting to the 

EU does not increase the probability of exporting to the ROW. 

From these findings, we can conclude first, that there is a positive and highly significant 

effect of previous experience to export, suggesting the presence of considerable sunk costs. 

Secondly, it shows that the costs to enter (and "to reenter") are greater in developped markets than 

in those of the Rest of the World (ROW). Moreover, we find that having previous experience as 

exporter has always a positive effect, although if that experience is in the EU it increases the 

probability of exporting to that market and the OECD but not to the ROW. Another contribution of 

our paper is to explain, not only the participation, but also the volume of export taking into account 

this selection bias. It also raises the issue of more productive exporters into advanced countries. 
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In sum, a previous experience in exporting independently of the market always increases 

the probability of exporting. Specifically, a previous experience in OECD countries others than EU 

has a bigger influence in general. Although a firm that previously exports to a specific market 

(especially the EU) has a bigger probability to persist in the same market while the experience in 

the EU does not significantly impact the probability to export to the ROW. In this sense, there is a 

big dichotomy between non-exporter and exporter and also between exporter that export to the 

ROW, the OECD and the EU. Our results are consistent with the ones of Campa (2004). 

4.2 Volume of trade 

In table 10, we present the estimated coefficients corresponding the extensive margin (now 

we report marginal effects) and the intensive margin, using pooled data13. The results for the 

selection equation do not change qualitatively. The mills ratio has a positive and significant effect 

on the volume of exports, confirming that there is a selection process that affects volume. 

Concerning the characteristics of firms that explain the volume of export once controlling 

for the determinants that influence the export decision, we find that age, size and productivity of 

labour are the most important features. The eldest firms have lower volume of export although 

eldest firms are more likely to export. The larger the firm, the larger the volume of its exports 

whatever the market we consider which is obvious since we consider the volume of export and not 

the intensity.  

The effect of foreign capital participation, when sigiinicant, is positive. This is mainly the 

case for the EU while there is no robust correlation between the origin of capital and the volume 

their exports to the ROW and the OECD. The greater the productivity of the firm, the greater its 

volume of trade. R&D activities do have a positive and significant impact on the volume of exports 

in general but not when a particular market is considered. Again R&D seems to be more important 

to break into the export market than to help overcomes the specific entry costs into a particular 

market.  

Concerning the volume of trade to different market, the differences arise maily from the 

influence of origin of capital and R&D intensity while productivity is a robust determinants for the 

volume of exports regardless to the destinations.   

5. Conclusion 

We closely follow Roberts and Tybout’s (1997) approach to model a multiperiod export 

decision for entry and exit with sunk costs. To enter (re-enter) the export market or to exit, a 

firm has to incur in sunk costs. We expect the lagged export status to impact the export decision 

                                                 
13 We have chosen this specification since it displays the minimum log likelihood function. 
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positively as evidenced in many works. Our investigation confirms these results but goes further 

on. Sunk costs differ from one market to another. Although the main part of Spanish firms 

export to the EU and the OECD, our analysis reveals that the enter (or re-enter) costs are higher 

in these markets than for the ROW. Another important point is that a previous experience as 

exporter is always positive but a previous experience in the EU market (respectively the ROW) 

increases both the probability of exporting to the OECD to the same market but is not relevant 

for the ROW (respectively for the ROW). OECD countries (non-EU) appear as an intermediate 

case. This could be interpreted by the fact that European norms are very specific and 

homogeneous among members countries whereas the difficulties or norms in other OECD 

imply different type of organisation that are easily used to perform in other market.  

Another contribution of this work is the estimation of the determinants of the individual 

export volume (panel) and the export decision (probit). These estimations allow for a better 

understanding of the influence of policies on trade. We don’t fing big specificities by market for 

explicative variables of volume of trade. Foreign capital, productivity, size and R&D intensity 

positively affects export volume regardless to the destination. 

As pointed by Tybout (2001), the effects of trade policies on the exports and on the 

structure of the domestic market depend widely on the initial conditions, the importance of sunk 

costs and the importance of the heterogeneity of firms. The presence of sunk costs at exporting 

is associated with costs of gathering market information, stablishing networks of distribution 

and adjust to national standarsds and legislation. Although trade policy has traditionnaly 

concentrated in trade costs, a policy that aims at reducing fixed costs of exporting could have 

considerable effects on exporting. supplying infrastructure that facilitate the knowledge and 

access to foreign markets and favor the permanence in the export market and not only the 

entrance. Export promotion agencies and internaltional harmonization standards may have an 

important role to play.  

Our work suggests also that firms face higher costs to enter European markets than for 

others and that exporting to the OECD have externalities for exporting to other regions.  

Another direct implication of this study is that policies could play an important role to 

increase the capacity of the firms to assimilate innovations in order to increase their productivity 

since subvention for R&D activities have a positive impact both on exporting and on trade 

volume. In addition, since there exist some externalities at the regional and sectorial level 

among exporting firms, the specialisation in some products, destination at the regional level 

could be welfare improving.  
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Table 1: Sample Representativeness: large and small firms in 1991 

 Complete sample  Continuous sample 
 Large firms Small firms  Large firms Small firms 
# firms 501 1109  262 494 
% in sample 31.12% 68.88%  34.62% 65.38% 
% of employment 88.41% 11.59%  86.83% 13.17% 
% of sales 92.12% 7.88%  89.98% 10.02% 
% of exports 94.86% 5.14%  91.10% 8.90% 
% R&D 96.13% 3.87%  96.09% 3.91% 
% Foreign Capital 71.13% 28.87%  74.73% 25.27% 
R&D intensity 1.42% 0.67%  1.66% 0.61% 

 

Table 2: Sample Representativeness: exporters and non-exporters in 1991 

 Complete Sample  Continuous sample 
 Exporters Non- exporters  Exporters Non- exporters 
Large firms      
#f firms 455 46  242 20 
% in sample 90.8% 9.2%  92.5% 7.5% 
Average size (employees) 782 466  595 475 
% of employment 94.33% 5.67%  93.96% 6.04% 
Exports/Sales (average) 36.09%   30.63%  
% Total sales 95.60% 4.40%  93.96% 6.04% 
% Total R&D 97.67% 2.33%  95.31% 4.69% 
% Foreign Capital 94.87% 5.13%  97.31% 2.69% 
R&D intensity (% Sales) 1.45% 0.75%  1.68% 1.29% 
VA by employee 7155 6677  7218 7607 
Foreign Capital > 25% (% of firms) 47.01% 28.13%  47.63% 21.37% 
Advertising Intensity 2.47% 2.88%  2.78% 2.91% 
      
Small firms      
# firms 487 623  239 256 
% in sample 43.9% 56.1%  48.3% 51.7% 
Average size (employees) 64 30  64 31 
% of employment 62.80% 37.20%  66.08% 33.92% 
Exports/Sales (average) 29.02%   32.54%  
% Total sales 75.27% 24.73%  77.56% 22.44% 
% Total R&D 87.49% 12.51%  87.15% 12.85% 
% Foreign Capital 84.00% 16.00%  89.67% 10.33% 
R&D intensity (% Sales) 0.78% 0.34%  0.68% 0.35% 
VA by employee 6046 3890  5987 4174 
Foreign Capital > 25% (% of firms) 16.44% 2.85%  15.72% 1.96% 
Advertising Intensity 1.87% 1.63%  1.58% 0.92% 
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Table 3: Export firms characteristics, 1991-2002 (continuous sample). 

 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 
Large firms            
# Exporters 249 243 225 230 232 229 252 254 248 253 245 246 
# non-exporters 35 28 23 26 26 26 11 13 12 12 12 11 
% of exporters 87.7 89.7 90.7 89.8 89.9 89.8 95.8 95.1 95.4 95.5 95.3 95.7 
Total sales* 2481 2469 2335 2727 2867 2878 3455 3497 3767 4130 4262 4221 
Total exports 531 593 615 855 844 884 1166 1172 1225 1402 1302 1383 
Exports/Sales (%) 21.39 24.04 26.35 31.35 29.44 30.70 33.75 33.51 32.53 33.96 30.54 32.76 
R&D intensity 1.46 1.61 1.66 1.41 1.49 1.66 1.68 1.77 1.96 1.81 1.75 1.69 
Advertising Intensity 2.42 2.60 2.79 2.59 2.43 2.59 2.63 2.95 2.83 2.93 3.03 3.11 
VA by employee 5587 5848 6357 6791 7111 7432 7474 7477 7742 8190 8122 8216 
Foreign Capital > 25% (% of firms) 46.59 46.50 46.67 47.39 50.43 49.78 46.83 49.21 46.37 46.64 47.35 47.97 
             
Small firms            
# Exporters 166 196 215 220 243 255 254 254 259 265 270 265 
# non-exporters 306 289 293 280 255 246 239 235 237 227 228 233 
% of exporters 35.2 40.4 42.3 44.0 48.8 50.9 51.5 51.9 52.2 53.9 54.2 53.2 
Total sales* 145 181 249 252 288 315 324 334 384 348 388 386 
Total exports 28 42 76 75 83 99 107 120 133 122 139 146 
Exports/Sales (%) 19.34 23.42 30.35 29.73 28.68 31.36 33.18 35.79 34.75 35.05 35.92 37.66 
R&D intensity 0.74 0.72 0.77 0.78 0.70 0.60 0.54 0.54 0.76 0.94 0.56 0.62 
Advertising Intensity 2.02 1.83 1.78 1.69 1.17 1.93 2.04 1.14 2.07 1.20 1.25 1.29 
VA by employee 4829 4861 5621 5815 5879 5503 6115 6547 6783 6185 6374 6621 
Foreign Capital > 25% (% of firms) 12.05 16.33 18.14 16.82 15.64 16.47 16.93 14.57 16.60 14.34 15.56 14.72 
Total sales and exports in thousand of millions pesetas. * Includes only exporters. 
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Table 4 Firms characteristics by export market (continuous sample). 
 1991 

 % of firms 
 

% of exports R&D Intensity Advertising Intensity VA by employee 
Foreign Capital 

> 25% (% of firms) Exports /Sales (%) 
EU 13.35 5.96% 0.51 4.19 6128 38.18 11.78 
OECD 0.00 0.00% ---- ---- ---- ---- ---- 
ROW 4.61 0.10% 0.50 7.41 6239 15.79 1.39 
EU & OECD 10.44 16.19% 0.72 1.44 5468 44.19 27.08 
EU & ROW 18.93 5.45% 0.99 1.79 5274 26.92 10.27 
OECD & ROW 1.46 0.01% 0.68 0.45 3457 0.00 0.07 
EU, OECD & ROW 51.21 72.29% 1.90 2.36 5542 33.65 25.79 
Non exporters ---- ---- 1.16 1.63 5474 4.69 ---- 
        
 2002 

 % of firms 

 
% of exports R&D Intensity Advertising Intensity VA by employee 

Foreign Capital  
> 25% (% of firms) Exports /Sales (%) 

EU 21.33 11.03% 0.47 3.01 8155 20.18 28.47 
OECD 1.17 0.50% 4.66 7.76 4535 33.33 12.26 
ROW 3.52 0.08% 0.17 5.23 6501 5.56 3.62 
EU & OECD 10.96 14.56% 0.55 3.50 8594 35.71 31.80 
EU & ROW 18.20 10.88% 0.70 2.63 9119 32.26 20.38 
OECD & ROW 0.39 0.00% 0.00 0.44 2062 0.00 4.92 
EU, OECD & ROW 44.42 62.95% 2.43 2.75 7690 36.12 40.04 
Non exporters ---- ---- 0.42 4.65 6366 2.05 ---- 

EU: European Union (Germany, Austria, Belgium, Denmark Finland, France, Greece, Netherlands, Ireland, Italy, Luxemburg, Portugal, United Kingdom 
and Sweden) 
OECD: Canada, Korea, Slovakia, United States, Hungary, Iceland, Japan, Norway, New Zealand, Poland, Chech Rep., Switzerland and Turkey. 
ROW: Rest of the World. 
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Table 5: Firms transition rates in the export market (1991-2002). By firm size. 

Year t status Year t+1 status 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 1998-99 1999-2000 2000-01 2001-02 Avrge. 
All firms 
Exporter Exporter 0.973 0.945 0.959 0.976 0.966 0.963 0.966 0.955 0.980 0.966 0.953 0.964 
 Non-exporter 0.027 0.055 0.041 0.024 0.034 0.037 0.034 0.045 0.020 0.034 0.047 0.036 
Non-exporter Exporter 0.103 0.079 0.089 0.118 0.089 0.147 0.076 0.089 0.084 0.104 0.076 0.096 
 Non-exporter 0.897 0.921 0.911 0.882 0.911 0.853 0.924 0.911 0.916 0.896 0.924 0.904 
Large firms* 
Exporter Exporter 0.988 0.976 0.968 0.984 0.984 0.992 0.989 0.989 0.992 0.989 0.985 0.985 
 Non-exporter 0.012 0.024 0.032 0.016 0.016 0.008 0.011 0.011 0.008 0.011 0.015 0.015 
Non-exporter Exporter 0.171 0.129 0.125 0.143 0.030 0.457 0.100 0.150 0.158 0.158 0.111 0.158 
 Non-exporter 0.829 0.871 0.875 0.857 0.970 0.543 0.900 0.850 0.842 0.842 0.889 0.842 
Small firms* 
Exporter Exporter 0.946 0.898 0.941 0.960 0.942 0.928 0.938 0.914 0.967 0.942 0.921 0.936 
 Non-exporter 0.054 0.102 0.059 0.040 0.058 0.072 0.062 0.086 0.033 0.058 0.079 0.064 
Non-exporter Exporter 0.095 0.073 0.085 0.114 0.097 0.101 0.074 0.083 0.078 0.100 0.073 0.088 
 Non-exporter 0.905 0.927 0.915 0.886 0.903 0.899 0.926 0.917 0.922 0.900 0.927 0.912 
Figures in each cell is the ratio of firms in each status in year t (exporter / non-exporter) that choose each of the status in year t+1. 
* As defined in 1991. 
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Table 6: Firms transition rates in the export market (1991-2002). By foreign market. 
Year t status Year t+1 status 1991-92 1992-93 1993-94 1994-95 1995-96 1996-97 1997-98 1998-99 1999-00 2000-01 2001-02 Avrge. 
European Union 
Exporter Exporter 0.982 0.965 0.968 0.967 0.977 0.982 0.983 0.961 0.986 0.973 0.957 0.973 
 Non-exporter 0.018 0.035 0.032 0.033 0.023 0.018 0.017 0.039 0.014 0.027 0.043 0.027 
Non-exporter Exporter 0.071 0.049 0.072 0.099 0.063 0.105 0.064 0.085 0.037 0.064 0.057 0.070 
 Non-exporter 0.929 0.951 0.928 0.901 0.937 0.895 0.936 0.915 0.963 0.936 0.943 0.930 
              
Rest of  OECD 
Exporter Exporter 0.985 0.985 0.844 0.991 0.993 0.993 0.877 0.996 0.994 0.991 0.873 0.956 
 Non-exporter 0.015 0.015 0.156 0.009 0.007 0.007 0.123 0.004 0.006 0.009 0.127 0.044 
Non-exporter Exporter 0.018 0.004 0.008 0.110 0.004 0.027 0.006 0.141 0.007 0.007 0.007 0.031 
 Non-exporter 0.982 0.996 0.992 0.890 0.996 0.973 0.994 0.859 0.993 0.993 0.993 0.969 
              
ROW 
Exporter Exporter 0.971 0.934 0.779 0.989 0.964 0.957 0.800 0.973 0.978 0.962 0.785 0.918 
 Non-exporter 0.029 0.066 0.221 0.011 0.036 0.043 0.200 0.027 0.022 0.038 0.215 0.082 
Non-exporter Exporter 0.100 0.060 0.015 0.233 0.063 0.103 0.015 0.209 0.050 0.065 0.021 0.085 
 Non-exporter 0.900 0.940 0.985 0.767 0.938 0.897 0.985 0.791 0.950 0.935 0.979 0.915 
Figures in each cell is the ratio of firms in each status in year t (exporter / non-exporter) that choose each of the status in year t+1. 
 



Table 7: Persistence of exporting. Total foreign markets. 

A. Effective  B. Expected 
 Exporters Non- Exporters   Exporters Non- Exporters 

All firms  All firms 
1992 97.35% 89.74%  1992 97.34% 89.74% 
1993 95.42% 87.10%  1993 94.52% 92.11% 
1994 93.49% 81.82%  1994 95.90% 91.14% 
1995 94.22% 75.37%  1995 97.55% 88.24% 
1996 94.22% 72.73%  1996 96.62% 91.10% 
1997 95.90% 68.33%  1997 96.27% 85.29% 
1998 95.42% 67.16%  1998 96.63% 92.40% 
1999 95.18% 67.16%  1999 95.46% 91.13% 
2000 95.18% 63.93%  2000 98.02% 91.57% 
2001 94.70% 64.22%  2001 96.63% 89.56% 
2002 95.18% 65.98%  2002 95.35% 92.44% 
Large firms*  Large firms* 
1992 99.20% 82.86%  1992 98.80% 82.86% 
1993 97.59% 74.29%  1993 97.63% 87.10% 
1994 95.98% 71.43%  1994 96.83% 87.50% 
1995 95.98% 65.71%  1995 98.39% 85.71% 
1996 95.58% 68.57%  1996 98.41% 96.97% 
1997 97.99% 42.86%  1997 99.20% 54.29% 
1998 97.59% 40.00%  1998 98.86% 90.00% 
1999 97.59% 37.14%  1999 98.86% 85.00% 
2000 97.99% 37.14%  2000 99.24% 84.21% 
2001 97.59% 40.00%  2001 98.86% 84.21% 
2002 97.19% 40.00%  2002 98.49% 88.89% 
Small firms*  Small firms* 
1992 94.58% 90.52%  1992 94.58% 90.52% 
1993 92.17% 88.56%  1993 89.78% 92.66% 
1994 89.76% 83.01%  1994 94.15% 91.55% 
1995 91.57% 76.47%  1995 96.02% 88.56% 
1996 92.17% 73.20%  1996 94.20% 90.32% 
1997 92.77% 71.24%  1997 92.77% 89.87% 
1998 92.17% 70.26%  1998 93.80% 92.61% 
1999 91.57% 70.59%  1999 91.39% 91.67% 
2000 90.96% 66.99%  2000 96.69% 92.17% 
2001 90.36% 66.99%  2001 94.21% 90.00% 
2002 92.17% 68.95%  2002 92.06% 92.73% 
* As defined in 1991. 
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Table 8: Persistence of exporting. By foreign market. 
A. Effective   B. Predicted  

 Exporters Non-Exporters   Exporters Non-Exporters 
EU  EU 
1992 98.45% 92.66%  1992 98.19% 92.92% 
1993 96.89% 90.22%  1993 96.54% 95.11% 
1994 94.82% 84.78%  1994 96.81% 92.75% 
1995 95.60% 80.43%  1995 96.67% 90.12% 
1996 95.60% 77.72%  1996 97.73% 93.65% 
1997 96.63% 72.28%  1997 98.22% 89.51% 
1998 96.37% 69.57%  1998 98.31% 93.59% 
1999 96.37% 68.75%  1999 96.07% 91.51% 
2000 95.85% 67.39%  2000 98.56% 96.25% 
2001 95.34% 66.58%  2001 97.33% 93.63% 
2002 95.08% 68.21%  2002 95.71% 94.32% 
OECD  OECD 
1992 98.46% 98.18%  1992 98.46% 98.18% 
1993 97.69% 98.18%  1993 98.49% 99.59% 
1994 82.69% 97.77%  1994 84.41% 99.19% 
1995 89.62% 90.28%  1995 99.12% 89.04% 
1996 88.85% 89.88%  1996 99.29% 99.58% 
1997 89.62% 88.06%  1997 99.29% 97.25% 
1998 77.69% 88.46%  1998 87.71% 99.35% 
1999 86.92% 79.55%  1999 99.62% 85.86% 
2000 86.54% 79.15%  2000 99.39% 99.30% 
2001 86.54% 79.35%  2001 99.09% 99.30% 
2002 75.77% 81.38%  2002 87.27% 99.29% 
ROW  ROW 
1992 97.13% 89.55%  1992 97.13% 89.95% 
1993 94.90% 87.73%  1993 93.35% 94.04% 
1994 80.57% 94.32%  1994 77.94% 98.51% 
1995 87.58% 74.77%  1995 98.92% 76.68% 
1996 87.58% 72.73%  1996 96.38% 93.75% 
1997 89.49% 69.55%  1997 95.71% 89.69% 
1998 77.71% 78.86%  1998 80.05% 98.53% 
1999 86.62% 67.73%  1999 97.34% 79.14% 
2000 86.94% 66.14%  2000 97.84% 94.99% 
2001 87.26% 66.82%  2001 96.15% 93.51% 
2002 76.75% 77.95%  2002 78.54% 97.89% 
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Table 9.- Estimation of Probability of Exporting (Pooled Data) 
  ALL COUNTRIES  UE  OECD  ROW 

 3.580***     1.220***     2.546***     1.788***    
1−tI  

 [0.116]     [0.142]     [0.106]     [0.103]    

 0.743***     0.342**     0.143     -0.001    
3−tI  

 [0.113]     [0.169]     [0.114]     [0.113]    

 -0.349***     -0.174     -0.584***     -0.557***    
5−tI  

 [0.123]     [0.190]     [0.123]     [0.116]    

  -0.468***     2.417***     0.086     -0.049   UE
tI 1−  

  [0.152]     [0.100]     [0.137]     [0.090]   

  2.613***     0.412***     3.732***     0.334***   OECD
tI 1−  

  [0.114]     [0.134]     [0.127]     [0.102]   

  1.593***     -0.072     -0.042     2.336***   ROW
tI 1−  

  [0.110]     [0.097]     [0.114]     [0.077]   

  0.223 0.218** 0.215**   0.129 0.478*** 2.058***   0.233 0.305** 0.425***   -0.079 -0.200** 0.070 UE
tI 3−  

  [0.162] [0.133] [0.087]   [0.115] [0.102] [0.071]   [0.149] [0.123] [0.072]   [0.099] [0.087] [0.060]

  -0.105 0.561*** 1.697***   0.125 0.380*** 0.569***   0.068 0.793*** 2.279***   0.083 0.250*** 0.379***OECD
tI 3−  

  [0.124] [0.095] [0.057]   [0.151] [0.130] [0.092]   [0.130] [0.092] [0.060]   [0.111] [0.089] [0.054]

  0.235** 0.546*** 1.053***   0.055 -0.166 -0.062   0.227* 0.166* 0.193***   0.292*** 0.390*** 1.648***ROW
tI 3−  

  [0.117] [0.097] [0.064]   [0.108] [0.101] [0.078]   [0.121] [0.098] [0.061]   [0.085] [0.073] [0.052]

lage  0.091* 0.169** 0.301*** 0.095***  0.460*** 0.203*** 0.426*** 0.148***  0.195** 0.059 0.271*** 0.049*  0.188** 0.106** 0.185** 0.094***
  [0.049] [0.066] [0.078] [0.028]  [0.089] [0.050] [0.080] [0.027]  [0.083] [0.046] [0.080] [0.028]  [0.076] [0.044] [0.074] [0.023]

lsize  0.354*** 0.468*** 0.815*** 0.252***  0.846*** 0.352*** 0.826*** 0.277***  0.758*** 0.323*** 0.884*** 0.274***  0.574*** 0.313*** 0.694*** 0.231***
  [0.039] [0.050] [0.056] [0.020]  [0.060] [0.039] [0.054] [0.022]  [0.061] [0.042] [0.059] [0.020]  [0.052] [0.035] [0.051] [0.017]

FORCAP  -0.095 -0.141 0.063 -0.184***  0.757*** 0.395*** 0.707*** 0.368***  0.290** -0.018 0.305** -0.003  0.047 -0.126 0.014 -0.137***
  [0.092] [0.111] [0.121] [0.051]  [0.176] [0.119] [0.163] [0.070]  [0.137] [0.091] [0.129] [0.053]  [0.126] [0.089] [0.122] [0.050]

LPROD  0.115* 0.147** 0.204*** 0.056  0.296*** 0.226*** 0.298*** 0.244***  0.037 0.062 0.041 0.036  0.263*** 0.175*** 0.268*** 0.169***
  [0.064] [0.073] [0.072] [0.039]  [0.073] [0.062] [0.070] [0.038]  [0.076] [0.063] [0.071] [0.039]  [0.059] [0.052] [0.058] [0.033]

LRDI  0.035*** 0.029*** 0.022** 0.032***  0.052*** 0.030*** 0.052*** 0.032***  0.036*** 0.028*** 0.029*** 0.027***  0.031*** 0.022*** 0.027*** 0.027***
  [0.008] [0.009] [0.009] [0.005]  [0.011] [0.009] [0.011] [0.006]  [0.010] [0.008] [0.009] [0.005]  [0.008] [0.007] [0.008] [0.004]

SUBRDD  0.275*** 0.233** 0.236** 0.225***  -0.034 0.131 -0.105 -0.023  0.112 0.175* 0.135 0.182***  0.024 0.052 0.020 0.104 
  [0.100] [0.108] [0.102] [0.064]  [0.144] [0.128] [0.135] [0.090]  [0.122] [0.105] [0.108] [0.070]  [0.109] [0.097] [0.103] [0.065]

Constant  -2.952*** -3.879*** -6.348*** -2.063***  -5.758*** -3.105*** -5.631*** -2.841***  -3.934*** -2.023*** -4.632*** -1.611***  -4.922*** -2.937*** -5.311*** -2.542***
  [0.574] [0.711] [0.821] [0.321]  [0.865] [0.555] [0.773] [0.318]  [0.831] [0.567] [0.849] [0.314]  [0.683] [0.480] [0.682] [0.274]

OBS  8972 8972 8972 8972  8972 8972 8972 8972  8969 8969 8969 8969  8964 8964 8964 8964 
NUM.  756 756 756   756 756 756   756 756 756   756 756 756  
Standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1% 

 



 
Table 10.- Estimation of Probability of Exporting and Quantity of Exports 
PROBABILITY  ALL COUNTRIES  UE   OECD   ROW  

 0.058**  0.576***  0.149***  0.028  UE
tI 3−   [0.023]  [0.016]  [0.025]  [0.024]  

 0.544***  0.171***  0.746***  0.150***  OECD
tI 3−   [0.018]  [0.024]  [0.013]  [0.021]  

 0.309***  -0.021  0.068***  0.577***  ROW
tI 3−   [0.018]  [0.026]  [0.022]  [0.014]  

lage  0.025***  0.049***  0.017*  0.037***  
  [0.007]  [0.009]  [0.010]  [0.009]  
lsize  0.067***  0.092***  0.095***  0.092***  
  [0.006]  [0.007]  [0.007]  [0.007]  
FORCAP  -0.046***  0.113***  -0.001  -0.054***  
  [0.012]  [0.019]  [0.018]  [0.020]  
LPROD  0.015  0.081***  0.012  0.067***  
  [0.010]  [0.012]  [0.014]  [0.013]  
LRDI  0.009***  0.010***  0.009***  0.011***  
  [0.001]  [0.002]  [0.002]  [0.002]  
SUBRDD  0.064***  -0.008  0.065**  0.041  
  [0.020]  [0.030]  [0.026]  [0.026]  
          
QUANTITY  ALL COUNTRIES  UE   OECD   ROW   
lage  -0.146***  -0.264***  -0.120***  -0.168***  
  [0.030]  [0.030]  [0.030]  [0.031]  
lsize  0.988***  0.852***  0.977***  1.008***  
  [0.023]  [0.026]  [0.023]  [0.024]  
FORCAP  0.626***  0.046  0.497***  0.616***  
  [0.050]  [0.050]  [0.050]  [0.051]  
LPROD  0.504***  0.282***  0.510***  0.453***  
  [0.052]  [0.051]  [0.052]  [0.053]  
LRDI  0.019***  0.006  0.023***  0.020***  
  [0.005]  [0.005]  [0.005]  [0.005]  
SUBRDD  -0.077  0.113**  -0.036  0.016  
  [0.055]  [0.055]  [0.055]  [0.056]  
MILLS RATIO  0.901***  1.115***  0.769***  0.802***  
  [0.037]  [0.045]  [0.029]  [0.043]  
Constant  1.987***  3.798***  1.878***  2.317***  
  [0.430]  [0.430]  [0.427]  [0.435]  

Obs. 5672  5369  3350  4364  
R-squared  0.69  0.66  0.47  0.52  

Standard errors in brackets * significant at 10%; ** significant at 5%; *** significant at 1% 
 

 
 


