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DIVERSIFICATION, NETWORKS AND THE SURVIVAL  

OF EXPORTING FIRMS∗ 
 

Jorge Tovar†                               Luis Roberto Martínez†† 

 

Abstract 

There is abundant empirical evidence testing models where comparative advantage 
arises from firm heterogeneity. As of today it is relatively clear who exports and why 
a firm decides to export. But, what determines the survival of a firm in the export 
market? This paper exploits a detailed developing economy monthly firm-level 
dataset for the period 2001 – 2008 in order to explore the importance of trade 
networks and product and market diversification on the survival of exporting firms. 
We find that market diversification prevails over product diversification while trade 
network effects, measured in various ways, are highly correlated to the survival of 
new exporting firms. From a policy perspective our findings suggest that government 
aid in the exporting process should focus on expanding into new markets, not on 
promoting new export products. 
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trade networks.  
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DIVERSIFICACIÓN, REDES COMERCIALES Y LA 
SUPERVIVENCIA DE FIRMAS EXPORTADORAS 

 

 

Jorge Tovar 

Luis Roberto Martínez 

 

Resumen 

Existe abundante evidencia que contrasta modelos donde la ventaja comparativa surge de la 
heterogeneidad de la firma. A la fecha es relativamente claro quien exporta y por qué exporta. Pero, 
¿qué determina la supervivencia de una firma en el mercado exportador? Este trabajo utiliza 
información detallada de una economía en desarrollo durante el período mensual de 2001 a 2008, para 
explorar el papel de redes de comercio y diversificación de producto y mercado en la supervivencia de 
firmas exportadoras. Se encuentra que la diversificación de mercados prevalece sobre la diversificación 
de producto. 

Además, las redes de comercio, medidas maneras alternativas, están altamente correlacionadas con la 
supervivencia de nuevas firmas exportadoras. Desde un punto de vista de decisiones de política, los 
resultados sugieren que la ayuda del gobierno al proceso exportador debe enfocarse en expandir nuevos 
mercados, no en promover nuevos productos. 

       

Palabras clave: Dinámica de la firma, diversificación de producto, diversificación de mercado,     
supervivencia, redes comerciales. 
 
Clasificación JEL: F14, L25. 
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1. Introduction 
 

Recent advances in trade theory, such as Melitz (2003) and Bernard et al. (2003), develop models 

where comparative advantage arises from firm heterogeneity1. These theories led to a series of testable 

predictions using plant level data. Tybout’s (2003) survey provides three main conclusions of this 

literature. First, exporters are a minority of total firms. Second, firms that enter the export market do so 

because they tend to be more productive relative to firms serving only the domestic market. And third, 

such firms export only a fraction of their total output. We might add a fourth finding: firm-level export 

growth is essentially driven by pre-existing destinations.2 Therefore, as noted by Arkolakis et al. 

(forthcoming), there is abundant evidence on who exports and why a firm decides to export.  

The vast amount of literature studying the determinants of firms´ decision to export contrasts with 

the scarce number of papers focusing on the behavior of firms once they start serving foreign markets. 

Using a detailed developing economy product and firm-level dataset, this paper contributes in filling 

such a gap by exploring the role of export networks and diversification in the success of firms in 

foreign markets. In essence, this paper is interested in how firms perform in the export market, as 

measured by the length of survival, once they have began exporting. The data is made up of every 

export transaction registered in Colombia between January 2001 and December 2008.  

This paper adds to the literature in various aspects. First, Roberts and Tybout (1997) recognized 

that “prior experience” in the market is important in the current export decision, i.e. although not 

explicitly, they find that the survival of firms is determined historically, though only in the short run. 

Recently, Albornoz et al. (2011) developed a model where they suggest that firms unveil their 

profitability only after they begin to export. The main question in this paper is precisely that: how is 

firm survival in export markets explained? 

                                                 

1 There are multiple extensions to these type of models which reinforce the role of heterogeneity in productivity across firms. A recent 
example is Demidova and Rodriguez-Clare (2009) who check the impact of trade policy on productivity and welfare.    
2 Das, Roberts and Tybout (2007), for example, using Colombian manufacturing data for the period 1981-1991 show that history and 
expectations are important for producers; i.e. once firms pay the (high) export entry cost they tend to continue exporting even when 
current net profits are negative. Moreover, Is gut (2001), using the same data finds that exporters’ have higher levels of labor productivity 
and pay higher wages than their non-exporting counterparts. Related to this, Albornoz et al (2011) argue that export growth should be 
more pronounced in the first market the firm exports to. 
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Second, although there is little evidence that exporters increase their productivity once in the export 

market (the “learning by exporting” hypothesis), there is evidence that network effects matter.3 That is, 

the presence of other exporters makes it easier for other firms from the same country to enter into 

foreign markets (Clerides et al, 1998) and hence it may well be relevant for the survival of firms in 

such markets. In this line of ideas, Eaton et al. (2009) develop a model where producers learn by 

observing the experience of competitors.  

Third, the observed concentration of exports in a few markets has been linked essentially to 

substantial barriers to entry into new markets (Eaton et al., 2004). Lawless (2009) suggests 

theoretically –but finds little empirical support– that firms enter major markets first. A similar 

argument is made by Albornoz et al. (2011). The capacity that a firm has to diversify is linked not only 

to its ability to enter new markets, but to the ability of being successful in such markets. This paper 

adds to the debate by exploring the role of both diversification and network effects on the success of 

exporting firms.  

Fourth, understanding the dynamics of firm survival in export market should help policy makers in 

making better informed decisions. For instance, although the analysis of export promotion programs 

have been a matter of study (Volpe Martincus and Carballo, 2008a, 2009), their effect on survival is not 

clear. We explicitly account for the effect of such programs on the survival of firms.  

In order to capture the information on the duration of a firm in the export market we make use of 

survival analysis techniques. As noted by Kiefer (1988), survival analysis allows for the proper 

measurement of changes in exogenous variables during the exporting spell, i.e. the interest is focused 

on the probability of a firm exiting the market given that it exported in previous months as opposed to 

the unconditional probability of a firm exiting the market in a given month.  

Our results suggest that product and market diversification significantly increases the odds of 

survival. We find that market diversification has a larger effect on the hazard rate than product 

diversification: exporting to an additional market reduces a firm’s hazard rate by around 20%, while an 

additional product reduces the hazard rate by 1%. Networks, measured by the number of Colombian 

firms exporting the same product to the same destination in a given month also reduce a firm’s hazard 

rate. In this case, for each additional 50 firms belonging to the same network the hazard rate is reduced 
                                                 
3 One of the few exceptions is Girma et al. (2003) who studying UK manufacturing firms find that exporting does increase further 
productivity.  
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by 2-3%. Other proxies for network, such as export promotion programs or the learning process that a 

firm has thanks to the experience of domestic rivals abroad reinforces its importance.  

The rest of the paper is divided as follows: Section 2 surveys the relevant theoretical and empirical 

literature. Section 3 describes the database used and the way in which it was cleaned. It also describes 

and provides summary statistics for the main variables employed. In Section 4 we describe Colombia’s 

exports and their evolution during the sample period. We also characterize the exporting behavior of 

firms in the sample. Section 5 presents the model to be estimated and the tools from survival analysis 

employed in the paper. Section 6 shows the main results. In Section 7 we carry various robustness 

checks from our baseline estimations. Finally Section 8 concludes.  

2. Background 
 

Most of the existing literature is related to the entry and exit process, not the length of survival as a 

measure of firm performance. There is, however, some literature explicitly interested in the success of 

exporting firms in international markets: Alvarez (2007), Sabuhoro and Gervais (2004), Esteve-Pérez et 

al. (2007), Volpe-Martincus et al. (2008b) and Brenton, Pierola and von Uexküll (2009).4 Little is 

discussed in these papers on the structure behind the variables that affect survival of firms in foreign 

markets.5 

Recently, Albornoz et al. (2011) study the topic though focusing primarily on the sequential entry 

patterns of surviving exporters.6 In their model, under the driving assumption that firm´s success in 

foreign markets is uncertain, firms learn fully about their profitability in exports markets once they 

have entered a relatively “easy” market before. They find that successful firms grow at both the 

intensive and the extensive margins. The former refers to sales in the market, the latter to a change in 

the number of markets served. We follow these concepts and explore the role of product and market 

diversification in the survival of exporting firms.7 

                                                 

4 The last four papers base their analysis on survival techniques. None of them, however, explicitly account for time varying variables. 
We explain this later. 
5 Volpe-Martincus et al. (2008b) is an exception to this as they relate their survival exercise to stylized facts in the industrial organization 
literature were the probability of exiting decreases with the number of products produced and the number of markets served. This 
diversification concept applies to our case too.  
6 Though motivated differently, this hierarchical entry dynamics is also studied by Lawless (2009) based on a Melitz (2003) type of 
model. 
7 Market diversification refers to the process were new (geographical) markets are opened, while product diversification refers to the 
involvement in new product markets. 
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The literature relating product and market diversification to the performance of exporting firms, 

mostly when entering foreign markets, includes Eaton et al (2004) who use export destinations for a 

cross section of 1986 French firms. They show that there is a great heterogeneity within exporters and 

that most firms export to a single market. Recently, Lawless (2009) added to the literature by using the 

destinations of a five year panel of Irish firms. She finds that differences between firms matter when 

deciding whether to serve one or several markets and that firm – level export growth is largely driven 

by “their existing markets rather than by their entry into new markets”.8  

Market and product diversification is also related to firm performance in Thomas (2006) and Chang 

and Wang (2007). The former, focusing on the Mexican case, finds that firms “reap enormous benefits 

from international diversification” though such gains are obtained after an initial stage of exploration 

and high sunk costs. The latter find that firms’ performance is positively correlated to ‘related’ product 

diversification and negatively to ‘unrelated’ product diversification.9 Additionally, Amurgo-Pacheco 

and Pierola (2008) find, for developing countries, more dynamism in geographical diversification than 

in product diversification. 

Trade networks are also discussed in the literature as a mechanism that promotes the survival of 

exporting firms. Segura-Cayuela and Villarrubia (2008) derive a model based on Melitz (2003) were 

networks play a key role in aiding the firm to successfully survive in foreign markets. They define a 

network as the channel through which a firm attenuates the uncertainty of foreign markets. This 

channel is simply the learning process a firm receives from the experience of domestic rivals abroad. 

This concept is similar to that of Koenig (2009) who, building on the idea that “proximity to other 

exporters can benefit local firms and help them to start exporting to a given market”, finds that export 

networks play a significant role on the decision to enter foreign markets.   

Other networks studies are those focused on export promotion agencies. These are essentially 

government constructed networks intended to facilitate the activity of domestic firms in markets 

abroad. The impact of such programs has been tested, among others, by Alvarez (2007) and Volpe 

Martincus and Carballo (2009) who find positive effects on Chilean firms’ performance and Peruvian 

export performance respectively.  
                                                 

8 Eaton et al (2008) results suggest, using Colombian data, that firms tend to penetrate larger (and further away) markets once nearby 
markets have been conquered. A similar argument is made by Albornoz et al. (2011). Lawless (2009) explicitly tested this “hierarchy” 
hypothesis finding little support in the data.  
9 According to Chang and Wang (2007) related product diversification refers to “the involvement into product markets which are related 
to a firm’s core resource”, while unrelated “involves expansion into product markets that are not related to a firm’s core resource”. 
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Networks can also play a less explicit role: Rauch and Trindade (2002) find that Chinese networks 

increase bilateral trade concluding that “businesses and social networks have a positive effect on 

international trade by matching buyers and sellers”. 

 Rauch (2001) argues that issues such as the home market effect can be explained partially by 

information barriers which could be solved with appropriate business and social networks. Moreover, it 

can be argued that given limited market research resources (a typical case in developing countries) 

firms tend to learn about export markets by using domestic firms already established abroad. Greaney 

(2003) finds that network effects generate a cost advantage for sellers in international trade relations. 

Recently, Obashi (2010) showed that international production networks were able to stabilize 

transactions of intermediate goods among East Asian countries.  

In sum, as noted by Combes et al. (2005) networks can promote international trade through two 

main channels: (i) the reduction of information costs and (ii) the diffusion of preferences. The former 

refers to the process of gathering information about foreign markets. The latter empirically refers to the 

impact that international migrants have on domestic products. In this paper we focus on the first 

channel.  

3. The Data 

The dataset, composed of every official export transaction made by Colombian firms between 2000 

and 2008, originates in the Colombia tax and customs authority (DIAN). Each transaction record 

includes the tax ID of the exporter, the product shipped (classified according to the Colombian 

harmonized tariff schedule) and the value of the shipment. It also includes the country of destination, 

the department (Colombian equivalent for state) of origin. We aggregate the data by month using the 

date when the merchandise was shipped, which allows us to track the monthly export performance of 

each individual firm as defined by its tax ID. In total, during our sample period, the data includes 

38,732 firms that registered 6,400,443 export transactions. It is the entire set of export transactions 

done legally by Colombia between January 2000 and December 2008. 

The richness of the data, though a blessing, did force us to understand and clean it very carefully. 

Initially, we dropped out transactions that, though reported as exports, cannot, in practice, be 

considered as exports by a firm seeking profit. For example, individuals that moved from Colombia to 

a foreign country and choose to ship their belongings are required to submit to DIAN an official export 

record. Thus, this transaction shows up in the database as an export by an individual with its own tax 
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ID. 7,804 records of this type, representing 7,363 tax IDs, show up in the dataset. Once dropped out, 

6,392,639 transaction records and 31,672 firms are left.  

Second, we drop 345 transaction records where no valid tax ID was available. This assures us that 

firms can be followed over time. This leaves 6,392,294 records. Third, we took out 220,606 

transactions that report as a destination one of Colombia’s free economic zones (Zonas Francas). 

These transactions mostly concern intermediate goods and inputs, many of which will eventually return 

to the country. After dropping these observations, which represent between 1% and 2% of yearly 

exports, plus 689 additional ones which have no valid destination we are left with 6,170,999 

observations corresponding to 30,880 firms.  

Fourth, we excluded all transactions reporting a real (using the US CPI) export value of under 

US$1,000 because anecdotal evidence, collected while interviewing trade agents, suggests that these 

low valued transactions tend to include product samples, with no commercial value.10 46,186 records 

are dropped, leaving us with a total of 6,124,813 transactions.  

At this point the data is ready for the analysis of the Colombian export market. However, interest is 

focused on new firms that enter a specific export market (this is similar to Volpe-Martincus and 

Carballo´s, 2008b strategy). This requires discussing a bit the logic behind survival techniques, applied 

to our specific interests.  

Survival analysis is the study of the time that passes until an event of interest, usually called 

“failure”, occurs. Therefore, the definition of failure (or exit) is crucial. Exploiting the universality of 

our dataset we, contrary to Esteve-Pérez et al. (2007), do not have to worry about firms that “stop 

answering a survey”. We are certain that if a firm does not show up in the dataset in a given month it 

did not export during that specific month.   

Using the monthly frequency of the dataset, a firm is defined to exit the export market when no 

export records are present for a period of twelve consecutive months. Two ideas lie behind this 

definition. First, as Das et al. (2007) show, entry costs are substantial and firms try to continue in the 

export market even when current profits are negative in order to avoid incurring more than once in such 

high costs. It is not uncommon that a firm not exporting during a given month is simply a consequence 

                                                 
10 This strategy, also followed by Brenton, Pierola and von Uexküll (2009), also guarantees that we drop extremely small exports. 
Transactions representing less than $1,000 represent on average 0.008% of yearly exports net of invalid tax ID’s.  
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of its business plan and not necessarily a structural decision to exit foreign markets. Second, as shown 

later in Figure 2, firms follow a seasonal pattern in their exporting behavior. For instance, a firm that 

exports flowers to the USA might only export for Valentine’s day, thus no exports are recorded during, 

say, June or July. These firms are exporters, though they only do so for specific months of the year. 

This strategy probably implies that they do not have to incur in yearly entry costs as they are likely to 

use every year the same distribution chains. 

In our case the onset of the risk of ceasing to export occurs when a firm starts to export. This poses 

a problem, known as left truncation, since for some firms it is not clear when their exporting activity 

started. For instance, for those firms that first appear in the database between January 2000 and 

December 2000 it is not possible to establish when they first entered the export market. This is 

troublesome when it comes to estimating survival models because left-truncated firms might end up 

included in an incorrect risk set. However, this represents no problem in our case because we are 

interested only in new exporters.  

Given our definition of exit, we define a firm as a new exporter if it enters the market following a 

twelve (or more) month period without exporting. Since we are interested in entrants, and in order to 

solve the left truncation problem, we are only interested in firms entering the market on or after January 

2001.11 Under this definition 4,967,323 observations are dropped (representing on average 87% of each 

year’s exports value). We end up with 1,157,490 observations performed by 21,809 firms that entered 

the export market during the sample period. 

Additionally, the data is also right censored. This means that no failure date is available for firms 

that export in 2008 (if in fact they fail). It implies that for firms exporting in 2008 we do not know if 

and when they stopped exporting because we do not have 12 months of additional data with which to 

check what happened to those firms. We deal with this as in Esteve-Pérez et al. (2007) and congruent 

with our exit definition, we only define as exiting those firms that were last observed in December 

2007. For such firms we have enough months of information to determine if they indeed spent 12 

consecutive months without exporting. This, however, is no reason for us to exclude right-censored 

firms; we use their information up to their time of censoring, as explained in section 5. 

                                                 

11 This strategy guarantees that firms that entered the export market prior to 2000 are not incorrectly considered as new exporters in 2000.  
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Lastly, we drop 30,441 transactions corresponding to re-shipments or temporary exports that are 

expected to return to the country. Once the data is aggregated by firm and month in order to ease the 

analysis, the database has 151,690 observations corresponding to 20,711 firms. This is the dataset taken 

to the data and unless explicitly stated this is the dataset we refer to from now on.12 

Table 1 shows the summary statistics for the variables used later in the survival analysis. Panel (a) 

includes our failure variable (exit), which takes a value of 1 if the firm does not export in the next 12 

months. The mean value of exit is 0.12 should not be taken to mean that only 12% of the firms in the 

sample fail since these estimates are calculated over all observations (firm-month) and firms tend to 

have more than one observation. In Section 4.b we discuss the pattern of entry and exit in the sample. 

Panel (a) of Table 1 also includes the main variables of interest: products, markets, and network. 

Products is defined as the number of products that the firm exports during the month according to the 

10-digit Colombian harmonized tariff schedule. This definition, based on the harmonized tariff 

schedule, can potentially cause problems for two reasons. First, although we use the highest level of 

disaggregation, it may still be too aggregated for certain products.13 Second, since the tariff schedule is 

regularly updated, it is possible that a certain firm that exports two closely related products included in 

a single item in month t turns out to export two different export products in month t+1 without 

changing anything in its exporting behavior. This is not a concern for us because over the sample 

period there were updates for 132 items representing just over 1% of total exports. Relative to the 

nearly 6.000 items in our sample this is of little relevance for us. Nevertheless, Section 7 checks the 

robustness of our aggregation choice by redefining products for different levels of aggregation. 

Markets is the number of countries to which the firm exports during the month. Firm survival in 

export markets is expected to be positively related to market and product diversification.  

 

 

 
                                                 
12 Occasionally, when describing the data, we refer to the “entire sample” as the entire set of firms available in our dataset i.e., including 
firms that began exporting at some unknown point in time. 
13 This issue is nearly impossible to fix since we are using the most disaggregated level of data available.  However, 60% of Colombia’s 
exports for the period under study were concentrated in 30 very well-defined products, such as coffee, gold, fuel oil, beef, banana, palm 
oil. From the 16th product onwards, each product represents less than 1% of Colombian exports and beyond product 34 they represent 
0.5%. Hence, any further sub-divisions within these products are relatively unimportant. 
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Table 1 
Summary Statistics: 2001:01 – 2008:12 a  

(Observation: Firm/Month)

 
Variable Mean Std. Dev. Median Min Max 

(a) BASIC 

EXIT   0.12 0.33 0 0 1 
PRODUCTS 2.89 4.51 1 1 168 
MARKETS 1.48 1.42 1 1 28 
NETWORK 42.24 95.63 10 1 453 
SIZEb  $ 145.5   $ 1,227.4   $ 14   $ 1   $ 127,000  

(b) DESTINATIONS 

USA 0.30 0.46 0 0 1 
CAN 0.38 0.49 0 0 1 
MEXICO 0.06 0.23 0 0 1 
ALADI 0.03 0.18 0 0 1 
LATIN AMERICA 0.31 0.46 0 0 1 
EU-27 0.11 0.31 0 0 1 

(c) FREE-TRADE 
AGREEMENTS 

ATPDEA 0.16 0.36 0 0 1 
SGP 0.09 0.28 0 0 1 

(d) FIRM LOCATION  
 

ANDEAN 0.60 0.49 1 0 1 
CARIBBEAN 0.07 0.26 0 0 1 
WEST 0.33 0.47 0 0 1 
SOUTHEAST 0.01 0.08 0 0 1 

(e) OTHER RE-ENTRY 0.13 0.33 0 0 1 

BREAK 0.61 0.49 1 0 1 
 PROEXPORTc 0.40 0.49 1 0 1 
151,690 observations. 20,711 firms 
a Variable definitions in the text. 
b In thousands of US Dollars 
c PROEXPORT data is available starting January 2003. 
Source: DIAN. Own Calculations. 

Network is the number of firms from the entire sample that export the same good, according to the 

4-digit harmonized system, to the same destination in the same month. Our hypothesis states that a firm 

will benefit from pre-existing firms operating in a given international market. Or, as sustained by 

Koenig (2009), the cost of exporting is affected by the presence of other exporters. Network is defined 

according to the destination of the export product: European Union, Eastern Europe, Africa, Oceania, 

Middle East, East and Southeast Asia, Smaller Caribbean Islands. Each country in Latin and North 

America is defined as an independent market. This grouping recognizes all Colombian export zones 

allowing for a cultural and economic clustering within the region defined. In Section 7 we check the 

robustness of our choices. 
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Finally, panel (a) in Table 1 also includes the variable size, defined as the real value of monthly 

exports.14 The inclusion of size as defined here deserves some discussion which we delay for section 5. 

For now, just note that while the mean export per firm is US$145.000 per month, the median is just 

US$14.000 per month. Entrants are relatively small firms. 

Panel (b) in Table 1 corresponds to a set of dummy variables which indicate whether a firm in 

certain month exports to a given destination. Following Koenig (2009), who argues that export 

spillovers can be destination specific, we control for the effect of market destinations on the survival of 

new exporting firms.. The destinations are chosen based on the relative importance that these markets 

have for Colombia’s exports. Later, in Figure 3, we show that around 90% of Colombian exports have 

as destination the USA, CAN, the rest of Latin America or the European Union.15 For each of these 

destinations we create a dummy variable except for the rest of Latin America, where two further 

classifications are made. Mexico is treated separately because Colombia had a free-trade agreement 

with this country throughout the sample period. ALADI excluding CAN and Mexico captures any 

effects from this preferential agreement.16 The Latin America dummy variable, consequently, excludes 

Mexico and member countries of CAN and ALADI. Appendix A shows the countries that were 

included in each of these destination variables. 

The effect of free-trade agreements is captured with two additional dummy variables which indicate 

whether a given firm was benefited during a given month by either the ATPDEA preferences granted 

by the USA or the GSP preferences conceded by the European Union. These variables allow us to 

distinguish between the “destination effect” of markets like the USA and the EU and the “free-trade 

effect” related to reduced barriers to trade in these countries. Table 1 show that 50% of export 

transactions to the USA are done using ATPDEA, while 81% of those to the EU use the GSP.  

Networks are also important in the point of origin.17 The hypothesis is that exporters located in the 

same area as a given firm will likely have a positive effect upon firms entering and surviving in foreign 

markets (Segura-Cayuela and Villarrubia, 2008; Koenig, 2009). Positive effects arise from the ease in 

information gathering, cultural and other (non-observable) networks factors. However the expected 

                                                 
14 This and all export values presented in the paper are deflated by the USA CPI (January 2001 = 100). 
15 CAN refers to the Community of Andean Nations, a free-trade area which (for our sample period) includes Colombia, Venezuela, 
Ecuador, Peru and Bolivia. Venezuela left CAN in 2006 but the commercial benefits from CAN remain valid until 2011. 
16 ALADI is the Latin American Integration Association. During our sample period its members are CAN countries plus Argentina, 
Brazil, Chile, Cuba, Mexico, Paraguay and Uruguay.    
17 Koenig (2009) finds that “local exporters positively influence the probability of starting to export to a given country” 
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effect is, a priori, not predetermined because the export infrastructure might be insufficient or 

competition can be to strong (Koenig, 2009). It is, thus, an empirical issue which we are able to test. 

Therefore, four dummies are generated, one for each geographical region into which Colombia is 

divided: Andean, Caribbean, West and Southeast (Figure 1).18 The capital of Colombia and its largest 

city, Bogota, is located in the Andean region, which also includes the cities of Bucaramanga and 

Cucuta close to the border with Venezuela. Medellin and Cali, the second and third largest cities in the 

country belong to the Western region of the country, while Barranquilla and Cartagena, the fourth and 

fifth largest cities are located in the Caribbean region. Even though there are no large cities in the 

southeast region (the largest is Villavicencio, the 15th largest city in the country), the plain known as 

“los llanos” houses a large share of Colombia’s crude oil production. As panel (d) in Table 1 shows, 

more than 90% of Colombia’s exports originate in the Andean and Western regions. 

Figure 1 

BOGOTA

MEDELLIN

CALI

BARRANQUILLA

VILLAVICENCIO

CUCUTA

BUCARAMANGA

ANDEAN (96 people per km sq.)
CARIBBEAN (55 people per km sq.)
WEST (55 people per km sq.)
SOUTHEAST (2 people per km sq.)

Regions of Colombia

 

Despite the well known importance of sunk costs upon entering the export market, some firms 

decide to re-enter the export markets having failed in the past. This experience might improve the 

chances of survival. However, if failure in the past was due to structural reasons not completely solved 

when reentering; then chances of surval might be lower. The data shows that 17.5% of the firms in the 

sample re-enter the export market at some point. On average they re-enter 1.23 times and they typically 

stay out of the market around 24 months19. The variable re-entry quantifies the chances of survival 

                                                 
18 Due to data availability further geographical disaggregation is not possible.   
19 The maximum number of times a firm enters the export market in our sample is five. 
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when a firm decides to return to the export market. It takes the value of 1 when a firm exits at least 

once and returns to the export markets. For practical purposes, we treat a re-entering firm as a 

newcomer. Thus, we assume that such a firm has to incur in the similar (high) entry costs that it 

incurred in the past.  

Seasonality is also a potentially significant variable in explaining the success of firms in foreign 

markets. Certain firms in given sectors choose to export only in certain periods due to demand 

seasonality (recall the case of flower exporters discussed earlier). The break dummy variable controls 

for the risk faced by firms whose exports follow a seasonal pattern. Given that the firm has not exited 

the market, break takes the value of 1 if a firm has not exported every single month over the previous 

year. Moreover, if the firm began exporting less than a year ago, but it has not exported every single 

month it also takes the value of 1. Otherwise it takes the value of 0. 

Finally, explaining the survival of firms is particularly relevant for export promotion agencies 

(Proexport in the Colombian case). Proexport generously provided us with data of all firms that 

received their assistance in their export activity. We include this variable at a cost. It is only available 

starting 2003, thus, we are forced to drop 2001 and 2002 from our baseline model. This exercise 

determines whether firms receiving official aid in their exporting endeavor have better chances of 

surviving due to better information, logistics and business plans and (presumably) a larger number of 

potential clients. In essence, it is another proxy for networks. 

4. Characterization of Colombian Exports  

a. Colombian International Trade Evolution  
 

Colombia is a middle income economy that, following the recommendations of multilateral 

organizations, engaged in the early nineties in deep trade liberalization reforms (Ocampo, 2007). In the 

1990s, although Colombia never became a strong export oriented economy (relative to East Asian 

Economies, for example), its export sector did become one of the most dynamic pillars of the 

economy.20  

 

                                                 
20 According to the World Development Indicators, in 1990, exports represented 21% of Colombian GDP; in 1999, they were 18% of 
GDP. 
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Figure 2 
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By the late 1990s the Colombian economy faced the largest domestic recession since the 1930s. 

This severe economic downturn began in 1998 and lasted until 2001. The recovery process, initiated in 

the last quarter of 2001, led the country to high growth levels explained in part by a very dynamic 

export sector. Thus, our sample period, January 2001 to December 2008, is framed for the most part in 

a period were both the Colombian and World economies were relatively healthy and open to 

international trade.21  

This section describes the evolution of the aggregate export sector during our sample period. In 

order to put in context our sample of entering firms Figure 2, Panel (a) presents data for the entire 

sample, i.e. all transactions held between 2000 and 2008. Panel (b) mimics the latter but only for firms 

entering the export market as discussed above. Finally, panel (c) replicates panel (b)’s exercise on a 

monthly instead of yearly basis. 
                                                 

21 The World recession that began in the second half of 2008 did not affect Colombia until the second quarter of 2009.  
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Panel (a) shows that Colombian exports grew around 12% per year in the period 2000-2008. Total 

exports averaged US$18 billion in the period 2000-2008 and peaked just over US$30 billion in 2008. 

New entrant exports grew around 65% per year in the period 2001-2008, reaching an average value of 

US$2.75 billion per annum. The total number of exporters rose steadily between 2000 and 2005, 

reaching almost 12,000 firms per year. It, since, remained relatively constant. The number of firms that 

began exporting since 2001, the dashed line in panel (b), rose sharply until 2004, reaching around 6,500 

firms per year, but declined in 2005. It then increased at a slower pace and by the end of the sample 

period there were almost 7,000 firms that had started exporting on or after 2001. 

A key aspect in our analysis is the effect that entry and exit has on firm survival. Panel (c) reveals a 

seasonal pattern when plotting the monthly evolution of the number of firms in the export market. On a 

typical year there is a sharp increase in the number of entering firms during the first few months of the 

year, and a significant plunge around December. 

Colombia’s trade pattern is depicted in Figure 3. Panel (a) shows that coffee remains, on average, 

as the single main export product for firms entering the export market on or after 2001. The main 

destinations of Colombian coffee (the third world exporter after Brazil and Vietnam in 2007) are the 

USA, Germany, Japan, Belgium and Canada.22 The second most exported product is fuels (crude oil 

and coal). The destination of around 85% of Colombian crude oil is the United States. The main 

importers of Colombian coal are the United States (around 30% of the total) and the European Union. 

Precious metals and stones (mainly gold and emeralds) and flowers come third and fourth23. 

Panel (b) of Figure 3 depicts Colombia’s main trade partners for entering firms. CAN is the main 

destination (34% of total exports) followed by the USA with 32%. The rest of Latin America 

(including Mexico and ALADI) received 13% of exports, while the European Union 11%. These 4 

destinations represent 90% of exports by entrants since 2001. Smaller but also significant markets for 

Colombian products are Japan, China, Canada and to a lesser extent Israel and Russia. 

 

  

                                                 

22 Food and Agriculture Organization of the United Nations: http://faostat.fao.org 
23 In 2008, Colombia was the second largest flower exporter in the world after the Netherlands. Around 60% of all US flower imports in 
2008 originated in Colombia. (http://www.trademap.org) 
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Figure 3 
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b. The Dynamics of Exporting Firms 
 

During our sample period, 73% of firms that entered the market eventually exit from it. Excluding 

right-censored firms, those for which we do not know when they stop exporting, firms remain on 

average 6.41 months in the sample and export during only 3 of those months. Including right-censored 

firms these figures increase to 11.5 and 6, respectively. As already noted above 17.5% of firms re-enter 

the export market.       

In a recent study using an annual aggregation of the same data we use, but for the period 1996 – 

2005, Eaton et al. (2008) analyze firm-specific export patterns for Colombia. They find several 

interesting patterns. First, incumbent firms in the export market are responsible for most sales 

expansions or contractions. Second, entrants, for the most part, do not last more than a year and their 

exports are small in sales. Third, firms that survive the first year tend to grow rapidly afterwards. 

Finally, they find that firms that begin exporting to Latin America tend to diversify more than those 

that begin exporting to the USA. Our paper goes beyond Eaton et al.’s (2008) paper in that its main 

purpose is to econometrically understand the role of diversification and networks on the survival of 

firms once serving foreign markets. Table 2 presents, in the spirit of Eaton et al. (2008), information on 

the behavior of firms once they enter the export market. Panel (A) reviews the number of exporting 
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firms, while panel (B) details the export value per firm. The former presents, in column (a), the number 

of entrants per year and, in column (j), the total number of exporting firms that exported in that year, 

i.e. it includes survivors. The latter presents, in column (a), the mean initial value of exports by entrants 

and, in column (j) the corresponding mean of new and survivor firms. This exercise allow us to 

understand the basic patterns of firm survival by cohort once they enter the export market while 

comparing re-entering firms with those that never exit.  In order to do so, for each year, we divide 

exporting firms into continuing firms - those that never stopped exporting - and returning firms - those 

that reenter the market once they exit the market at some point in the past -. 

For instance, column j of panel (A) shows that out of a total of 4,502 firms that exported in 2002, 

3,088 were new entrants (column a). This implies that the remaining 1,414 firms had already served the 

export market in 2001. Out of these 1,414 firms, 1,278 were continuing firms and 136 were returning 

firms –column (b)-.24 We extend this exercise until 2008. Focusing on the row for 2008, out of a total 

of 6,914 firms (column j), 1943 entered the export market that year (column a). Column (b) states that 

292 of the 3,357 firms that entered the export market in 2001 had continuously exported until 2008. 

110 at some point exited the market but reentered on 2008. The analysis of the survival patterns shows 

that survival rates beyond the first year for continuing firms are on average 40%.25 

The behavior of returning firms also reveals an interesting pattern.  Column (c) shows that the 

number of returning firms tend to peak two years after the initial exporting year, which coincides with 

our statistics about re-entry, and tends to fall from there on. For instance, 136 firms that originally 

entered the export market in 2001 returned in 2002, while 292 returned on 2003 and only 110 firms did 

so in 2008. Note, however, that Table 2 has no information on when a firm exited a market. For 

instance, the 110 firms that reentered the market in 2008 and that exported for the first time in 2001 

(column b) may have retired in 2002 or in 2007.  

Panel (B) of Table 2 replicates the exercise for the value of exports. We find that firms that survive 

after their first exporting year tend to experience substantial growth in their exports levels. For 

instance, new firms in 2001 exported on average US$76.000 per firm. Seven years later, in 2008, 

continuing firms exported on average US$1.428.000.  On the other hand, there is no clear pattern for 

returning firms. There are peaks such as the $398.000 exported on average by firms from the 2001 

                                                 
24 The use of monthly data allows us to determine the existence of returning firms as soon as January 2002. 
25 This figure rises to 44% if returning firms are included. 
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cohort reentering the market in 2004 (column b), a substantially larger figure than the US$76.000 

exported when they first entered the market in 2001. 

Table 2 
Firms and Value of Exports by Initial Export Year Cohorts 

(A) Number of Firms 

YEAR 

Year of Entry 
(b) 

2001 
(c) 

2002 
(d) 

2003 
(e) 

2004 
(f) 

2005 
(g) 

2006 
(h) 

2007 
(i) 

2008 (j) 
Total  
Firms (a) 

New Firms 
C R C R C R C R C R C R C R C 

2001 3357 3357 0                           3357 

2002 3088 1278 136 3088 0                       4502 

2003 2978 755 292 1076 123 2978 0                   5292 

2004 3218 553 256 681 295 1082 130 3218 0               6444 

2005 2188 445 191 489 203 614 242 1044 106 2188 0           5944 

2006 1835 379 150 394 149 459 159 665 177 967 109 1835 0       6069 

2007 2104 326 169 339 126 364 143 509 177 623 194 815 88 2104 0   6735 

2008 1943 292 110 283 121 309 103 398 147 455 169 503 142 980 63 1943 6914 

(B) Exports per Firm (constant US$ Thousands) 

YEAR 

Year of Entry 
(b) 

2001 
(c) 

2002 
(d) 

2003 
(e) 

2004 
(f) 

2005 
(g) 

2006 
(h) 

2007 
(i) 

2008 (j) 
Exports per

Firm 
(a) 

Exports per 
New Firm 

C R C R C R C R C R C R C R C 

2001 76 76                             76 

2002 53 178 59 53                         89 

2003 87 285 253 220 16 87                     150 

2004 137 423 398 435 61 299 62 137                 239 

2005 130 587 42 720 34 492 66 1216 19 130             475 

2006 105 728 80 865 47 621 44 1955 51 437 37 105         526 

2007 537 1061 148 1100 87 901 84 2872 62 1157 108 507 91 537     796 

2008 338 1428 100 1703 124 2165 49 3307 102 1651 278 938 70 2126 95 338 1104 

Source: DIAN. Own Calculations.  
R: Returning Firm. Firms that exit the export market (as defined in the text) and reenter in year t. Returning firms are only included 
on the year in which they return. 
C: Continuing Firm. Firms that, as of year t, have never exited the export market (as defined in the text).  

 

As Table 1 showed, mean and average diversification across products and markets is relatively low. 

Table 3 3 further explores the pattern of diversification by showing for each combination of products 

and markets (rows) the distribution of firms in their next exporting month. It groups all firms that in 

any given month were exporting one product to one destination - row (a) - and reveals their status the 

next exporting month. We find that most of them (56%) remained exporting to one market and 17% of 

them exited.  
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Table 3 reveals three things. First, diversification occurs gradually. Firms enter one market or 

export one extra product at a time. Second, it is frequent to back up on diversification and return to a 

single market/single product status when low diversification is present. Rows (b), (c) and (d), i.e. those 

exporting 1 product - 2 markets, 2 products – 1 market and 2 products – 2 markets respectively, show 

that it is relatively common to export just 1 product to 1 market in the next exporting month (in the 

same order 40.9%, 25.4% and 30.7% of the cases). Lastly, from row (e) on, the table suggests that the 

more diversified a firm is, the more likely is that it will remain such. 

Table 3 
Transition Matrix between levels of Diversification* 

Number of Products & Markets in the next exporting month (%)  

EXIT 

Products  
(t>t0) → 1 1 2 2 3-6 1-2 3-6 >6 1-5 >6 

Products (t0) Markets (t0) 
Markets 
(t>t0) → 1 2 1 2 1-2 3-6 3-6 1-5 >6 >6 

N
um

be
r o

f P
ro

du
ct

s &
 M

ar
ke

ts
 in

 m
on

th
 t (a) 1 1 16.7 - 56.4 3.8 7.1 2.4 5.2 1.2 0.5 0.9 0.0 0.0 

(b) 1 2 3.0 - 40.9 25.5 3.6 5.3 3.4 13.1 1.6 0.4 0.3  0.0 

(c) 2 1 12.9 - 25.4 1.2 29.8 3.8 17.6 0.9 1.0 2.2 0.0 0.0 

(d) 2 2 3.1 - 30.7 6.0 13.4 16.6 12.9 6.9 5.2 1.7 0.3 0.0 

(e) 3-6 1-2 10.2 - 13.0 0.7 12.7 2.4 43.6 0.5 2.9 10.1 0.0 0.0 

(f) 1-2 3-6 1.2 - 12.8 14.2 2.5 6.3 2.7 46.6 5.7 0.6 5.0 0.1 

(g) 3-6 3-6 0.7 - 7.8 2.6 4.6 6.8 19.6 8.3 34.2 8.9 3.9 0.7 

(h) >6 1-5 7.6 - 4.9 0.2 3.4 0.7 20.8 0.2 2.8 55.8 0.1 0.7 

(i) 1-5 >6 0.7 - 1.8 1.1 0.2 0.4 0.7 16.5 8.4 0.5 63.1 4.4 

(j) >6 >6 0.2 - 0.2 0.0 0.5 0.0  1.6 0.2 7.1 21.6 15.6 50.6
Source: DIAN. Own Calculations. 
* Rows percentages do not add up to one because, for exposition purposes, the table excludes censored firms.  

Diversification, thus, is relatively small, and hard to maintain. In fact, during the sample period, 

77% of firms exported to only one destination, 18% exported to 2 or 3 markets, 3.5% to 4 to 6 markets, 

1% to 7 to 10 markets and 0.5% to more than ten markets. In order to test the importance of 

destinations, Figure 4 replicates for Colombia Lawless’ (2009) graphical exercise where, in a single 

graph, the number of firms is related both to the number of destinations as well as to the specific 

destinations. As in Lawless (2009), we rank countries by their relative importance for Colombian 

exports, the most important being the USA.26 The graph contains four lines, each representing a range 

of destinations, and shows the specific destinations to which countries in each range export. For 

example, the solid line indicates that 30% of the firms that export to between one and three countries 

export to the United States, while the dotted line shows that 85% of the firms that export to eleven or 

                                                 

26 Due mostly to ease exposition we restrict the analysis to Colombia’s top 50 export markets. 
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more markets sell their products in the United States. In general, Figure 4 suggests that exporters tend 

to start at the most popular markets and then gradually move on to less popular ones. Whether this 

result can be interpreted as supportive evidence for a hierarchy theory of the geography of trade is an 

open question (Lawless, 2009). It does suggest, however, as Koenig (2009) argues, that destination 

effects are relevant. We test for this in our econometric exercise. 

Figure 4 
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Panel (c) of Figure 2 revealed a regular seasonal pattern in Colombian export activity. Table 4 

explores the behavior of firms when they stop exporting, taking into account the number of consecutive 

months they served the foreign markets prior to their stop.27 The first column of the table presents the 

number of months a firm consecutively exported before it stopped doing so. The next column shows 

the percentage of firms that never again show up in the sample, given that they stopped exporting. For 

instance, 6.5% of firms that exported consecutively for 3 months, disappeared (i.e. did not export ever 

again). Similarly, if a firm exports for just one month and stops exporting, it will disappear in 24% of 

the cases. In fact, the last column shows that only 8% of such firms will re-enter the market after a 

year.  

In essence, the table suggests that the longer a firm is out of the market, the harder it is for it to 

reenter. It also supports our exit definition because it reveals that very few firms return after a year out 
                                                 
27 Note that “stop” is different from “exit”. The former refers to the case were a firm stops its exporting activity for less than a year, i.e. it 
does not exit. 
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of the market. For instance, 56.9% of firms return after a month of no export activity hade the served 

the foreign sector for eleven consecutive months.28 Of such firms, 8% of them disappear (exit) and only 

0.9% returns after a year or more.  These figures are robust across rows. They suggest that within a 

year firms are still in the market. Beyond that they tend to exit the market. 

Table 4 
The consequences of stopping the export cycle for exporting firms 

Number of  
Consecutive Months 

Exporting prior  
to not exporting for a 

 month ↓ 

Consequence of not exporting for a month 

DISAPPEAR 
(%) 

CENSORED
(%) 

RE-ENTER (%) 

t+2 t+3 t+4 t+5 t+6 t+7 t+8 t+9 t+10 t+11 t+12>t+12

1 24.3 8.7 19.9 11.4 7.9 5.5 3.9 2.9 2.2 1.6 1.4 1.4 1.2 7.7 
2 9.3 8.9 35.7 16.1 8.7 5.9 3.2 2.4 1.7 1.1 1.1 0.9 1.0 4.1 
3 6.5 11.1 43.5 16.8 7.4 4.7 2.8 1.3 1.0 0.7 0.8 0.7 0.4 2.3 
4 6.3 12.0 46.3 17.1 7.1 4.1 1.8 1.0 0.7 0.9 0.4 0.4 0.3 1.7 
5 6.7 11.3 50.1 16.7 7.0 1.9 2.1 1.3 0.5 0.4 0.3 0.4 0.2 1.2 
6 5.2 11.5 54.7 14.8 5.3 3.2 0.7 1.3 1.2 0.5 0.1 0.0 0.1 1.3 
7 5.9 14.5 54.5 11.7 6.3 2.1 0.6 0.6 0.8 0.6 0.4 0.0 0.2 1.7 
8 5.1 13.3 57.1 11.2 5.3 4.0 0.5 1.1 0.3 0.0 0.3 0.3 0.0 1.6 
9 6.3 16.7 54.0 9.1 6.3 2.1 1.7 1.0 0.7 1.0 0.3 0.0 0.0 0.7 

10 6.4 16.2 51.7 14.1 4.7 2.1 2.1 0.9 0.0 0.4 0.4 0.0 0.0 0.9 
11 5.2 20.7 56.9 11.2 2.2 0.4 1.7 0.0 0.0 0.4 0.0 0.0 0.0 1.3 
12 7.9 18.4 55.3 9.6 2.6 0.9 1.8 0.9 0.9 0.0 0.0 0.9 0.0 0.9 

>12 6.1 39.1 42.3 6.1 2.0 1.7 0.6 0.3 0.2 0.1 0.0 0.2 0.2 1.2 
Source: DIAN. Own Calculations. 

5. Empirical Strategy 
 

The survivor function is defined as the probability of exporting beyond time t, conditional on 

exporting at time t. In our context time is ‘analysis time’, i.e. first exporting month, second exporting 

month, nth exporting month. Therefore, the firms at risk at time t are the firms that were in their tth 

exporting month, no matter if that occurred in, say, February 2004 for some of them or July 2007 for 

others. 

In order to control for various potential factors relevant in explaining firm survival in export 

markets, we discuss first the semi-parametric Cox proportional hazard model. The hazard function (or 

                                                 
28 In fact 72.9% of firms return to the foreign sector within a year. The figure is obtained by adding the t+2 to t+11 columns in the third to 
last row. 
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rate) is defined as the limit of the probability that the event of interest occurs in a given interval divided 

by the width of the interval, as the interval tends to 0. In other words, it is the instantaneous rate of 

failure. The model is based on the assumption that the hazard rate for firm i conditional on a set of firm 

characteristics x is: 

 ℎ (𝑡, 𝑥; 𝜷) = ℎ (𝑡)𝑒 ∑ , = ℎ (𝑡)𝑒 𝜷  

 
[1]  

where ℎ (𝑡)  is the baseline hazard common to all firms (needless to specify in this semi-parametric 

setting) and 𝑒 ′𝜷  is a function of individual characteristics. 𝜷 is the vector of coefficients to be 

estimated.  

For each firm in the sample there is a time variable indicating the time of failure, in our case exit 

from exporting. Even if a firm has right-censored information it is still true to say that the firm survived 

for at least the number of months before censoring. Two things can be done with this time variable:  

a) The risk set, 𝑹(𝑡), can be constructed for each time period. It includes all those firms who 

survived at least until month t. Right-censored firms are still useful, since they can be included 

in all risk sets until their time of censoring. In a common setup, left-truncated firms are 

troublesome, since it is not possible to establish to which risk set they belong as we do not 

know when these firms entered the export market. In our case, however, this is not troublesome 

because we are only interested in new entrants entering the export market. 

    

b) Firms can be organized in terms of survival time: the firm that died the youngest first and the 

firm that survived the longest last. An additional complication that has to be dealt with is the 

large number of tied failures in the data. Additionally, right-censored firms cannot be included 

in this ranking. 

If there were no tied failures (i.e. no two firms exported for the last time in their tth exporting 

month), we would estimate 𝜷 by calculating for each firm i to fail at a time t the probability that it 

failed at such time, conditional on that period’s risk set. Each failure becomes a factor of the partial 

likelihood function: 
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 𝑙(𝒃) = 𝑒 𝒙(𝒊)𝜷∑ 𝑒 𝜷∈𝑹( ( )) [2]  

where the product is over k distinct ordered survival times and x(i) denotes the value of the covariate for 

the subject with ordered survival time t(i). The log-partial likelihood is: 

 𝐿(𝒃) = 𝒙(𝒊)𝜷 − ln 𝑒 𝒙𝒋𝜷∈𝑹( ( )) [3]  

However, given the nature of our data there are many tied failures, thus we adjust the estimation 

method by using the Breslow method.29 

The Cox model has at its core the proportional hazard assumption. If this assumption is not met for 

some covariates, one alternative is to stratify the data in terms of this variable. The stratified 

proportional hazards model has the peculiarity that the baseline hazard is no longer equal for all firms 

in the sample, but instead we allow it to diverge across strata, where each stratum corresponds to a 

value of the variable that violates the proportional hazards assumption. Stratification can be thought of 

as a way of controlling for a certain factor without having to estimate any additional parameters. The 

estimation procedure is not altered significantly in the case of stratification. The partial likelihood 

function is calculated for each failure time in each one of the m strata. 

All of the econometric specifications discussed below are stratified by the 4-digit harmonized 

system code and by year. Therefore, all risk sets only include firms which export very similar products 

during the same year. In doing this we are assuming that firms within each 4-digit harmonized system 

code have some similarities and we are trying to control for unobserved heterogeneity between 

industries and also within industries between years. 

 The model for estimation is, thus: 

ℎ , (𝑡, 𝑥, 𝛽) = ℎ , , (𝑡)𝑒 ∑   [4]
 

 

                                                 

29 See Hosmer (2008) for a thorough discussion on the virtues of this method and its corresponding partial likelihood.  
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where hj,y,0(t) is the baseline hazard for industry ‘j’ in year ‘y’ at time ‘t’ and  ∑ 𝛽 𝑧  are the other 

control variables (destination, trade agreements, city of origin) included in the estimations.  

However, stratification does not entirely solve our problem because it remains true that the 

effect of covariates on risk should be time-invariant. If fact, only city of origin and proexport are time 

invariant.30 The others are time-varying covariates because they have changing values over the period 

at risk. Therefore, they are time-varying covariates. It makes sense that city of origin is invariant in 

time: firms location tend to vary little in time. Given the nature of our proexport variable, a similar 

reasoning works. On the contrary, variables such as products or markets are expected to vary over (and 

independently of) time given the expected dynamics of the export sector. 

To deal with this, the literature suggests generalizing the proportional hazards regression 

function in equation [1] as follows: 31 

 ℎ (𝑡, 𝒙(𝒕), 𝜷) = ℎ (𝑡)𝑒 𝒙(𝒕) 𝜷  

 

[5] 
 

When combining time-invariant and time-variant covariates, the hazard still has a 

proportionality property but the component relating to time, for a given time-varying covariate l is ℎ (𝑡)𝑒( ( ) ).32 When generalizing, the covariates in the partial likelihood function now depend on 

time. Hence, the equation that we take to the data is: 

 ℎ . (𝑡, 𝑥(𝑡), 𝛽) = ℎ , (𝑡)𝑒 ( ) ( ) ( ) ( ) ∑ ( ) ∑ [6] 

were w(t) are time-variant covariates and z are time-invariant covariates. Products, market, network and 

size are all time varying. 

Although size is, essentially, just a control variable, it deserves a note on its effect on the model. 

Ideally size, here measured as the value of exports per firm/month, would be measured as the number 

of employees or asset value. The lack of data makes this an unviable task. Survival models with time-
                                                 
30 In results not reported, we assess the proportionality of our covariates using the scaled Schoenfeld residuals (see Hosmer et al., 2008). 
Other alternative tests revealed similar results. 
31 See Kleinbaum (1996), Lee and Wang (2003) or Hosmer et al. (2008) for details on the Proportional Cox models estimation and its 
extensions.  
32 As a result, some authors have dropped the term proportional when referring to model such as the one presented in equation [6] 
(Hosmer et al., 2008, pp 216). 
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varying covariates require that the change in exposure occurs in a random fashion (Fisher and 

Lin,1999). But, as Klepper (2002) notes, aside from the length of survival, other measures of firm 

performance can be profitability, size and growth. That is, one could argue that if the value of exports 

is, as survival, a measure of firm performance, then results can be biased. We argue that size is not 

measuring firm performance because, if one follows the literature, the relative size of its exports 

relative to total production is fairly small. In this we exploit the fact that firms are entrant to the export 

market during our sample period and as reported in Table 1 they are relatively small. Nevertheless, we 

check the robustness of our choice using two measures. First, as in Besedes and Prusa (2006), we use 

the value of initial exports. Second, we exploit the richness of our data. Firms ID come in two flavors: 

those that represent individuals and those that represent corporations. We create the corresponding 

dummy under the assumption that individuals represent smaller firms. The results are discussed later 

but, essentially, the results remain unaltered.  

6. Results 
A first impression of the probability of survival is obtained using the Kaplan-Meier non-parametric 

estimator. Panel (a) in Figure 5 5 presents the survival function according to the number of products a 

firm exports. The estimates suggest that the survivor functions for sets of firms with different numbers 

of exports products are fairly similar. However, firms that only export one product seem to have a 

slightly lower probability of survival than the rest. A similar exercise was done in panel (b) and panel 

(c) for the number of export markets and the size of the network to which a firm belongs. Panel (b) 

suggests that as the number of markets to which a firm exports increases the hazard faced by the firm 

decreases. Panel (c) shows that firms linked to a larger network have a higher probability of surviving 

relative to firms that belong to a smaller one. Finally, panel (d) indicates that an increase in the value of 

exports has a positive effect on the firm's chances of surviving. 
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Figure 5 
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Kaplan-Meier Estimations of the Survivor Function

  

The results from equation [6] are presented in Table 5. It reports the hazard ratios implied by the 

estimated coefficients. In interpreting the results, the key issue is whether the value of the coefficient is 

statistically different from one. If the hazard rate is greater (smaller) than one, an increase in the 

respective variable is related to an increase (reduction) in the hazard. Standard errors are also reported 

in terms of the hazard rate. We present a total of six specifications as we add covariates in each 

column. A general finding is that results are robust across specification. 

The results presented in Table 5 show that for each additional product that a firm exports its hazard 

is reduced between 0.8% and 1.1%. The coefficients are statistically significant at the 1% level for all 

specifications. Market diversification also contributes towards a lower hazard for Colombian exporters. 

If we compare two firms from the same industry in the same year, exactly alike in all relevant aspects 

except that one exports to one extra market, then the former has only 73% to 80% of the hazard faced 

by the latter. Said differently, for each additional market the hazard decreases by a range of 20% to 

27%. As in Volpe-Martincus and Carballo (2008b), our findings suggest that geographic diversification 

has a stronger effect on a firm’s odds of surviving than product diversification.  
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Our network proxy measures the firm’s ability to learn about export markets by using the 

knowledge acquired by firms already established abroad. The results imply that for every 50 additional 

Colombia firms exporting the same product to the same region in a given month the hazard rate is 

reduced by 1.8% to 3.7% depending on the specification. Though smaller than the market 

diversification, it is larger than the product diversification effect. This direct measure of network is 

complemented in other specification with other indirect proxies such as origin, destination and the use 

of Proexport. 

Table 5 also reports a 0.5% to 0.8% association between an additional US$10,000 worth of foreign 

sales and the reduction in the hazard faced by the firm. The effect seems economically small if one 

recalls Table 1 were it is shown that the median firm exports each month around US$14.000. 

We keep these four variables in all of our specifications and check the effect of other variables. Our 

first addition is destination variables. They proxy for various aspects. First, they are reinforcing the 

importance of networks. A firm has better knowledge of its destination market if it is a major market. 

These dummies also capture otherwise difficult measurable variables that affect the success of firms 

such as historical and cultural ties. CAN countries not only share language; they were also once a 

unified nation. Thus, Colombian products are valued differently in Venezuela or Peru than in ALADI 

or European countries. In the CAN case, the dummy variable is also capturing the effect of the trade 

agreement because all products exported to CAN countries are benefited by CAN norms.   

Regarding Colombia’s main trade partners, the destination dummies shows that firms are 

essentially indifferent between exporting to CAN or the USA in terms of reducing the hazard of failure. 

Firms that export to CAN, relative to those that do not, reduce the hazard by around 11%, while doing 

so to the USA (relative to those that do not) reduces the hazard by 12%. The sequence of benefits in 

exporting continues with Latin America, Mexico and Aladi and finishes in Europe. In fact, there is 

some evidence that exporting to Europe (relative to firms that do not) increases the hazard by up to 

14%. However, the statistical effect vanishes for reason explained below. 

It is not possible, and it is not the objective of this paper to understand the effect of preferential or 

trade agreement. In fact, we just noted that in the CAN case it is not possible to disentangle the effects 

of trade benefits from other aspects such as the importance of networks, cultural or historical ties. 

However, it is possible to say something on the effect of these types of benefits by analyzing the case 

of the preferential benefits granted by the USA (ATPEDEA) and the European Union (GSP). 
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Table 5 
Hazard Ratios of the Semi-Parametric Cox Model 

Independent (1) (2) (3) (4) (5) (6)
Variables Basic Destinations FTA's Origin Extras Proexport

PRODUCTS 0,99 0,989 0,989 0,989 0,992 0,992
[0.00]*** [0.00]*** [0.00]*** [0.00]*** [0.00]*** [0.00]***

MARKETS 0,733 0,761 0,761 0,761 0,794 0,803
[0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.03]*** [0.03]***

NETWORK a 0,963 0,98 0,98 0,98 0,983 0,982
[0.01]*** [0.01]** [0.01]** [0.01]** [0.01]* [0.01]*

SIZEb 0,992 0,992 0,992 0,992 0,995 0,994
[0.00]*** [0.00]*** [0.00]*** [0.00]*** [0.00]** [0.00]**

USA 0,881 0,867 0,868 0,877 0,878
[0.03]*** [0.03]*** [0.03]*** [0.03]*** [0.03]***

CAN 0,89 0,886 0,886 0,885 0,895
[0.03]*** [0.03]*** [0.03]*** [0.03]*** [0.03]***

MEXICO 0,934 0,929 0,93 0,935 0,966
[0.04] [0.04]* [0.04]* [0.04] [0.04]

ALADI 0,972 0,968 0,968 0,943 0,977
[0.06] [0.06] [0.06] [0.06] [0.06]

LATIN AMERICA 0,946 0,943 0,943 0,935 0,944
[0.03]* [0.03]* [0.03]* [0.03]** [0.03]*

EU27 0,982 1,147 1,149 1,128 1,11
[0.04] [0.08]* [0.08]* [0.08] [0.08]

ATPDEA 1,026 1,026 1,029 1,038
[0.03] [0.03] [0.03] [0.03]

SGP 0,834 0,833 0,83 0,853
[0.06]** [0.06]** [0.06]** [0.07]**

CARIBBEAN 1,048 1,049 1,01
[0.03]* [0.03]* [0.03]

WEST 0,969 0,968 0,957
[0.02]* [0.02]** [0.02]**

SOUTHEAST 1,144 1,148 1,094
[0.07]** [0.07]** [0.07]

RE-ENTRY 1,104 1,123
[0.02]*** [0.02]***

BREAK 1,869 1,78
[0.07]*** [0.07]***

PROEXPORT 0,708
[0.02]***

Observations 151.690 151.690 151.690 151.690 151.690 134.334
Notes:
            a Per Thousand Firms
            b Per US$10,000
            Tied failures handled using the Breslow Method.

            H0: eβ=1, H1: eβ≠1.  *** p<0.01, ** p<0.05, * p<0.1
            Stratified by year and 4-digit Harmonized system tariff code.
Source: DIAN. Own calculations.  
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 The estimates indicate that, for the European Union, not a major trade partner of Colombia, these 

trade benefits are important in reducing the hazard rate of failure. In contrast, we find no effect of 

ATPDEA in reducing the hazard rate. The latter result apparently counterintuitive, result might be 

explained by various factors. First, the USA dummy captures the specific effect of the USA as the 

historically major trade partner. This implies strong network relations which, in fact, might be so strong 

that it even overcomes the impact of ATPDEA.33 Second, the evidence reported in Figure 4 suggests 

that firms enter well known major markets first. Hence, weak business projects and unrelated product 

diversification (Chang and Wang, 2007) might absorb the, presumably, positive effect of ATPDEA.  

A trade network can also originate in the ability of firms to learn about export markets by using 

information gathered in the port of origin. We exploit the richness of the dataset to establish this 

possibility from a regional perspective. Using as baseline the Andean region, the results show that 

firms whose export originate in the Western region have a 3%-4% lower hazard. This is an interesting 

result because the Andean region includes Bogotá –the capital and Colombia’s major market–, while 

the Western region includes Medellin and Cali, the second and third largest cities in Colombia. 

Medellin and Cali have historically been strong industrial cities, while Bogotá has focused on services 

and the government institutions. Local networks in the former cities might, at least in part, explain the 

negative correlation between the hazard rate and the chances of survival when originating in the 

Western region. In contrast, firms located in the scarcely populated southeastern part of Colombia, 

economically less developed than the rest of the country, face a hazard that is between 9% and 14% 

higher than that of firms in the Andean region. 

Table 5 suggests that past failures are not a synonym of future success. Column 5 reveals that firms 

that decide to re-enter after a failed exporting experience have a 10-12% higher hazard than new 

exporting firms. This result suggests that firms re-entering the export market tend to not solve the 

structural problems that made them exit in the first place. 

Column 5 also shows that exporting discontinuously within a twelve month period, i.e. firms that 

do not exit, is not a good strategy. For every single month that it stops exporting, it has a higher hazard 

rate than those of firms that did export regularly over the previous twelve months. This result suggests 

that there are important economies of scale in the export chain (transportation, distribution) that matter 

and that are not necessarily easy to keep even in the firm does not properly exit the market. It also 
                                                 

33 In fact, if we repeat the exercise excluding the USA dummy, ATPDEA turns out to be statistically significant and it reduces the hazard. 
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suggests that firms with a well organized business plan, one that allows the firm to continuously export, 

has higher chances of survival. 

The role of export promotion programs is tested in column 6. This variable also proxys for trade 

networks as it is another mean of gathering information of foreign markets. It differs from the network 

variable in that proexport captures specifically designed support, while network captures general 

externalities. In fact, our estimates reveal that the impact of export promotion programs is relative 

strong as the hazard rate falls by almost 30%. Explaining in detail the success of such programs 

deserves a study on its own (given that there are various types of programs within Proexport). 

However, the general objective of these programs is to expand the knowledge of potential markets 

abroad. This reinforces the importance of creating networks as a mean increasing the odds of success of 

exporting firms. 

7. Robustness Checks 

This section discusses various alternatives of our standard measures in order to test the robustness of 

our results. Section a redefines various proxies. Section b tests for non-linearities, section c aggregates 

by product instead of by firm and section d tests the importance of the initial value of exports.  

a. Definition Adjustments 
Our findings so far suggest a strong correlation between the hazard rate and market diversification and 

trade networks in various flavors. This section tests various alternatives. Table 6 reports such results.  

In order to make the results readable, we take as the base model, column (5) of Table 5.34 This 

implies that the effect of the export promotion agency, proexport is not present in order to maintain an 

expanded sample. Nevertheless, we ran the same specifications reported in Table 6 including proexport 

and found no relevant differences. 

Our definition of exit, a twelve month period without exporting, is supported by Table 4. 

Nevertheless, it might still be possible that the exit decision is, in fact, longer. The first column of 

Table 6 reports our estimation allowing firms to spend 18 months without exporting before classifying 

them as exit firms. The results are essentially the same as those reported in column 5 of Table 5.  

                                                 

34 All changes are done relative to column 5 of Table 5, i.e. they are not cumulative.  
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Table 6 
Robustness Checks 

Independent (1) (2) (3) (4)
Variables Exit Products Excluding top Network

18 Months 4 Digits 5% Products Countries

PRODUCTS 0,991 0,987 0,978 0,992
[0.00]*** [0.00]*** [0.00]*** [0.00]***

MARKETS 0,782 0,794 0,805 0,794
[0.03]*** [0.03]*** [0.03]*** [0.03]***

NETWORK a 0,98 0,983 0,982 0,983
[0.01]** [0.01]* [0.01]** [0.01]*

SIZEb 0,995 0,995 0,992 0,995
[0.00]** [0.00]** [0.00]*** [0.00]**

USA 0,914 0,875 0,87 0,877
[0.03]** [0.03]*** [0.03]*** [0.03]***

CAN 0,918 0,883 0,881 0,885
[0.03]** [0.03]*** [0.03]*** [0.03]***

MEXICO 0,959 0,934 0,919 0,936
[0.04] [0.04] [0.04]* [0.04]

ALADI 0,916 0,943 0,927 0,944
[0.06] [0.06] [0.06] [0.06]

LATIN AMERIC 0,933 0,935 0,927 0,936
[0.03]** [0.03]** [0.03]** [0.03]**

EU27 1,177 1,127 1,12 1,12
[0.09]** [0.08] [0.08] [0.08]

ATPDEA 1,045 1,03 1,032 1,03
[0.03] [0.03] [0.03] [0.03]

SGP 0,815 0,831 0,831 0,833
[0.06]*** [0.06]** [0.06]** [0.06]**

CARIBBEAN 1,069 1,049 1,044 1,049
[0.03]** [0.03]* [0.03] [0.03]*

WEST 0,972 0,969 0,965 0,968
[0.02] [0.02]* [0.02]** [0.02]**

SOUTHEAST 1,154 1,148 1,141 1,148
[0.07]** [0.07]** [0.07]** [0.07]**

RE-ENTRY 1,057 1,103 1,095 1,104
[0.03]* [0.02]*** [0.02]*** [0.02]***

BREAK 1,872 1,869 1,872 1,868
[0.08]*** [0.07]*** [0.08]*** [0.07]***

Observations 151690 151690 144381 151690
Notes:
            a Per Thousand Firms
            b Per US$10,000
            Tied failures handled using the Breslow Method.

            H0: eβ=1, H1: eβ≠1.  *** p<0.01, ** p<0.05, * p<0.1
            Stratified by year and 4-digit Harmonized system tariff code.
Source: DIAN. Own calculations.  
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Earlier we discussed that it is not possible to further disaggregate products. But, perhaps, the 

opposite is biasing our results, i.e. the very low effect of product diversification may be driven by the 

10-digit code disaggregation. Firms might care about certain similarity in their products, and not much 

on excessively disaggregated product definitions. For instance, according to 10-digit codes a firm 

exporting green tea in packages of less than 3 kg and in other formats are exporting 2 different 

products. The second column of Table 6 redefines products using a 4-digit harmonized system codes 

instead of the 10-digit ones used in the baseline model of Table 5. As before, the results are similar. 

Table 1 reported that the mean number of products exported is 2.89 (the median is 1). However, 

there are firms that export up to 168 products per month. This calls for another test on whether these 

large (and very –product- diversified) firms are potentially biasing our results. We check this by 

excluding the firms whose number of products is in the top 5% of the distribution (column 3). In this 

case there is some effect on product diversification. One extra product exported relates to a 2.2% 

increment in the chances of survival (opposed to 0.8% found in y Table 5). Still, market diversification 

remains stronger than product diversification and all other results are maintained.  

Finally, the last column of Table 6 redefines our network variable in terms of countries instead 

of regions. No difference is found relative to our baseline results.35 

b. Non-Linearities 
Figure 5 revealed the possibility that the effect of some of the variables of interest on the hazard rate 

might be non-linear. This alternative is explored by breaking products, markets, networks and size into 

categorical variables. We ran the same specifications as done in Table 5. Table 7 shows the results of 

this estimation, with one caveat: although each column sequentially adds various proxies as in Table 5, 

we only present the estimates of these categorical variables for exposition purposes. We are confident 

in doing this because the results of adding the variables not reported are very similar as those discussed 

in detail when Table 5 was presented. 

There are weak non–linearities for products. Firms exporting 2 products face 93%-95% of the 

risk faced by firms exporting just one product. The risk for firms exporting 3 or more products varies 

between 92%-93%. This suggest that there is a significant improvement in the odds of surviving when 

                                                 

35 Our network definition is based on the number of firms currently present in a given market. It might be that, what matters, is the 
experience of such networks, i.e. how many firms have been in the recent past. We tested this by constructing a twelve months moving 
average of the network and found no changes with the results reported. 
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a firm exports more than one product but beyond that marginal gains are small. The result is much 

stronger for markets, where diversification is highly correlated to firm survival. A firm exporting to 

two markets experiences a reduction in its hazard rate of 27%-31%. Such reduction increases when 

exporting to 3 or more markets as the hazard rate is reduced to a range between 34% and 45%.  

Table 7 

Non - Linearities and Hazard Ratios 

Basic Destinations FTA's Origin Extras Proexport

0,936 0,937 0,936 0,936 0,939 0,951
[0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]**

0,924 0,925 0,922 0,922 0,932 0,937
[0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]***

0,691 0,717 0,718 0,718 0,732 0,754
[0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.03]***

0,546 0,588 0,587 0,587 0,658 0,674
[0.03]*** [0.04]*** [0.04]*** [0.04]*** [0.05]*** [0.05]***

4-10 0,963 0,974 0,973 0,972 0,972 0,972
[0.02]* [0.02] [0.02] [0.02] [0.02] [0.02]

11-30 0,896 0,916 0,914 0,914 0,921 0,926
[0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.03]***

31+ 0,873 0,911 0,91 0,909 0,915 0,929
[0.02]*** [0.03]*** [0.03]*** [0.03]*** [0.03]*** [0.03]**

0,788 0,787 0,787 0,786 0,813 0,808
[0.01]*** [0.01]*** [0.01]*** [0.01]*** [0.01]*** [0.01]***

0,633 0,631 0,629 0,629 0,695 0,668
[0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.03]*** [0.03]***

0,516 0,516 0,514 0,513 0,638 0,607
[0.06]*** [0.06]*** [0.06]*** [0.06]*** [0.09]*** [0.09]***

Observations 151.690 151.690 151.690 151.690 151.690 134.334
Notes:
            Variables not reported. See text for details.
            The omitted categories are (i) 1 product, (ii) 1 market,  (iii) 1-3 firms and (iv) less than $10K.
            Tied failures handled using the Breslow Method.

            H0: eβ=1, H1: eβ≠1.  *** p<0.01, ** p<0.05, * p<0.1
            Stratified by year and 4-digit Harmonized system tariff code.
Source: DIAN. Own calculations.
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These results are also true for network and size. In the former case, the hazard of failure falls, between a 

small and large network between 8% and 12%. The effect of size is even larger. A firm exporting over 

one million dollars a month has a risk of failure that is 36% to 48% that of a small firm exporting less 

than ten thousand dollars. 
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c. Firm vs. Specific Product Aggregation 

So far, our findings are the result of aggregating the data per firm and month because interested is 

focused on how survival affects the existence of firms in the export market. However, since a given 

firm can potentially export more than one product or export to more than one market, in this section we 

test the robustness of our results by not aggregating per firm. An observation now is not firm/month, 

but rather, product/market/firm/month.    

The above requires adjusting various variable definitions. Exit now takes a value of 1 if a firm 

spends 12 or more months without exporting product x to the destination y. Hence, products_mkt refers 

to the number of products that a firm exports to destination y. Markets_prd is the number of markets to 

which the firm exports product x. Network_prd_mkt is now defined as the number of firms exporting 

product x to the region to which destination y belongs. Size_prd_mkt is the export value of product x to 

destination y by a given firm.  

The destination dummies now take a value of 1 if market y corresponds to one of such destinations. 

ATPDEA and SGP take a value of 1 if market y corresponds to the USA or the EU, respectively, and 

the product x is included in the respective treaty. The origin dummies take a value of 1 if the firm 

reports exporting product x to destination y from a location within the respective region. Re-entry 

equals 1 if the firm stopped exporting product x to destination y and re-starts doing so. Finally, 

proexport, given the way it is constructed, remains as the only firm-specific variable. It takes a value of 

1 for all products and destinations of a firm that has received assistance from Colombia´s export 

promotion agency. 

Table 8 presents the results for this exercise. Relative to the baseline firm estimation reported in 

Table 5, the differences observed tend to be relative as opposed to absolute. For instance, the effect of 

exporting an extra product remains the same. However, although market diversification remains 

stronger than product diversification, the importance of the former is reduced in this exercise. On the 

contrary, network gains are much more relevant. The results are not that surprising. In our earlier 

exercises we are considering the importance of a market (defined as a geographic region) for the firm. 

An extra market is important in reducing the hazard of failure for a firm that can export one or more 

products to such market. Thus, our results are capturing the (complete) exit of a firm if it fails in a 

market. Table 8 implies that an extra market, for a given product, is important but less than before 
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because failing to survive in a certain market does not necessarily imply that the firm is exiting that 

market. 

Networks, relative to the baseline results, now gain importance. Per 50 extra firms selling a product in 

each market, the hazard rate drops by around 10% (vs. 2%-3% in Table 5). This result reinforces the 

importance of trade networks as a mechanism to facilitate the survival of firms in exporting markets 

because it is natural to expect that a firm will benefit more from firms exporting the same product than 

those exporting similar, though different products.  
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Table 8 
Hazard Ratios of the Cox model: Product – market aggregation  

Independent (1) (2) (3) (4) (5) (6)
Variablesa

Basic Destinations FTA's Origin Extras Proexport

PRODUCTS 0,99 0,993 0,993 0,993 0,994 0,994
[0.00]*** [0.00]*** [0.00]*** [0.00]*** [0.00]*** [0.00]***

MARKETS 0,967 0,961 0,961 0,961 0,964 0,967
[0.00]*** [0.00]*** [0.00]*** [0.00]*** [0.00]*** [0.00]***

NETWORK b 0,862 0,895 0,889 0,889 0,901 0,899
[0.01]*** [0.01]*** [0.01]*** [0.01]*** [0.01]*** [0.01]***

SIZEc 0,999 0,999 0,999 0,999 0,999 0,999
[0.00] [0.00] [0.00] [0.00] [0.00] [0.00]

USA 0,847 0,818 0,818 0,844 0,847
[0.01]*** [0.01]*** [0.01]*** [0.01]*** [0.01]***

CAN 0,818 0,812 0,813 0,824 0,813
[0.01]*** [0.01]*** [0.01]*** [0.01]*** [0.01]***

MEXICO 0,855 0,847 0,85 0,86 0,871
[0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]***

ALADI 0,916 0,909 0,91 0,913 0,909
[0.02]*** [0.02]*** [0.02]*** [0.02]*** [0.02]***

LATIN AMERICA 0,927 0,92 0,922 0,924 0,925
[0.01]*** [0.01]*** [0.01]*** [0.01]*** [0.01]***

EU27 0,992 1,058 1,059 1,048 1,048
[0.02] [0.02]*** [0.02]*** [0.02]** [0.02]**

ATPDEA 1,064 1,068 1,068 1,065
[0.01]*** [0.01]*** [0.01]*** [0.01]***

SGP 0,919 0,919 0,929 0,937
[0.02]*** [0.02]*** [0.02]*** [0.02]***

CARIBBEAN 0,96 0,96 0,954
[0.02]** [0.02]** [0.02]***

WEST 0,944 0,943 0,957
[0.01]*** [0.01]*** [0.01]***

SOUTHEAST 1,172 1,167 1,134
[0.03]*** [0.03]*** [0.03]***

RE-ENTRY 1,017 1,022
[0.01]** [0.01]***

BREAK 1,582 1,55
[0.02]*** [0.02]***

PROEXPORT 0,871
[0.01]***

Observations 1.001.997 1.001.997 1.001.997 1.001.997 1.001.997 881.313
Notes:
            a See text for variables definitions.
            b Per 50 firms
            c Per US$10,000
         Tied failures handled using the Breslow Method.

            H0: eβ=1, H1: eβ≠1.  *** p<0.01, ** p<0.05, * p<0.1
          Stratified by year and 4-digit Harmonized system tariff code.
Source: DIAN. Own calculations.  
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 Table 8 reveals that ATPDEA is now statistically significant in an apparently counterintuitive way. 

Exports via ATPDEA are more likely to fail by 6%. A direct interpretation would mean that tariffs 

reductions granted by the USA discourage trade. However, we argue that this result is simply revealing 

that ATPDEA is being used by firms not fully prepared to successfully assault the USA market. It 

encourages exports, but the quality of firms entering the market is relatively poor. Moreover, given the 

strong effect of networks, the ATPDEA result means that such networks are being used successfully 

and it is this what really matters, not the effect of temporary tariff reduction. 

All other variables remain very similar to that in Table 5. The most notable quantitative change is 

proexport. Table 8 shows that firms aided by Proexport have a 13% lower hazard rate relative to those 

who had no support. This figure is lower than the one found earlier. This result is due to the thinner 

definition of the network variable which is now capturing much of the effect previously captured by the 

proexport variable. In essence, since both variables are different measures of trade networks, these 

results support the hypothesis that networks are important in firms’ success. 

d. Firms with Large Initial Export Value 

Size, as discussed earlier, can be troublesome. We do two robustness checks. We first divide firms 

between large and small based on their tax ID number. We define a small firm if its tax ID corresponds 

to that of an individual. A large firm is one were its tax ID corresponds to a corporation.36 Results are 

unaltered thus we do not report the results here.  

Second, following Besedes and Prusa (2006), we check for the effect that large initial export 

values have on our variables of interest. Table 1 reported that the median export value for a Colombian 

firm during the sample period is US$14,000, ten times smaller than the average value exported. We test 

for such effects by replicating our baseline model (column 5, Table 5) removing sequentially those 

firms with the largest initial export value. 

 Specifically, in each consecutive specification we calculate the initial value of exports per firm 

and remove firms located in the top decile. Given that the effects on the control variables do not change 

significantly, for exposition purposes we simple present the response function of products, markets and 

networks in Figure 6. For instance, Figure 6 shows that the effect of market diversification (statistically 

                                                 

36 We distinguish between them based on the number of digits. 
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significant) remains stronger than product diversification and relatively independent on the initial value 

exported by a firm. 

The evolution of network weakly suggests that the success of smaller firms is dependent on a 

strong network. The effect is, nevertheless, pretty small. Finally, product diversification remains as the 

least relevant factor in terms of the survival of exporting firms.  

 
 

Figure 6 

 

In summary, the battery of robustness tests reinforces our general findings. Market diversification 

is stronger that product diversification, while networks, in its various flavors, is strongly correlated 

with the survival of new exporting firms in foreign markets. 

8. Conclusions 

This paper exploits a detailed developing economy firm-level dataset in order to study the 

importance of diversification and network effects on the success of firms in foreign markets. Using 

survival analysis techniques the article explores, for the period spanning from January 2001 to 

December 2008, firm survival in export markets. Our findings suggest that the survival of firms is 

correlated with both product and market diversification as well as with various proxies of networks.  

Diversification is desirable because it can be a source of growth(Brenton, Newfarmer, & 

Walkenhorst, 2009) and it strengthens the bargaining power of small economies relative to large trade 
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partners (McLaren, 1997). A consistent finding in our estimates is that market diversification is stronger 

than product diversification. This suggests that the odds of survival are not related to the number of 

varieties exported but rather, to the number of geographic destinations.  

The second major finding of this paper is the role of trade networks. Our generic measure of 

network is one were firms acquire knowledge of foreign markets reducing informal trade barriers due to 

weak international legal institutions and overcoming inadequate information about international trading 

opportunities (Rauch & Trindade, 2002). We proved that this is achieved with the aid of government 

agencies, by the “word of mouth” provided by firms previously established in foreign markets or simply 

using local networks in the place of origin.  

Although our results do not test explicitly the importance of sequentiality, the non –linear exercise 

(and Figure 4) suggests that once in the export market, the best approach is to explore existing trade 

networks in order to expand into well known markets. Firms tend to be relatively consolidated when 

they manage to export to three markets (even with two, the odds of success increase substantially). 

Recall from Table 1 that the mean exporter sells less than three products and more than half export just 

one. So, it is not surprising that, even when exporting three products, gains are not as strong as with 

market diversification. 

The results have policy implications, particularly for the role of export promotion agencies. Our 

findings suggest that the focus should be placed on generating information in order to ease access to 

new markets. Firms benefit more from this type of information than from exploring known markets 

with new products. That is, under the assumption that firms first export its core product(s), firms are 

more successful upon exploring new markets than expanding into product markets not related to the 

firms core abilities. Lastly, these results are independent of the initial value of export which suggests 

that a strong business plan is key in increasing the odds of survival. 
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Appendix A: List of Countries included in each destination variable 

USA CAN MEXICO ALADI LATIN AMERICA EU-27 

USA Bolivia Mexico Argentina Anguilla Austria 

  Ecuador   Brazil Antigua & Barbuda Belgium 

  Peru   Chile Aruba Bulgaria (since 2007) 

  Venezuela   Cuba Bahamas Cyprus (since 2004) 

      Paraguay Barbados Czech Republic (since 2004) 

      Uruguay Belice Denmark 

        Bermudas Estonia (since 2004) 

        Cayman Islands Finland 

        Costa Rica France 

        Dominica Germany 

        Dominican Republic Greece 

        El Salvador Hungary (since 2004) 

        French Guiana Ireland 

        Granada Italy 

        Guadalupe Latvia (since 2004) 

        Guatemala Lithuania (since 2004) 

        Guiana Luxembourg 

        Haiti Malta (since 2004) 

        Honduras Netherlands 

        Jamaica Poland (since 2004) 

        Martinica Portugal 

        Montserrat Romania (since 2007) 

        Netherlands Antilles Slovakia (since 2004) 

        Nicaragua Slovenia (since 2004) 

        Panama Spain 

        Puerto Rico Sweden 

        Saint Kitts and Nevis United Kingdom 

        Saint Lucia   

        Saint Vincent & Granadines   

        Surinam   

        Trinidad & Tobago   

        Turks & Caicos   

        Virgin Islands (British)   

        Virgin Islands (USA)   
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