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Abstract

Two recent trends in international economics have been an increased focus on the geog-
raphy of trade (e.g. what factors determine where a country exports) and the emergence
of new theoretical and empirical work examining exporting activity at the firm-level.
However, data limitations have prevented much progress in combining these two areas,
because very few countries provide firm-level data breaking down firm exports by their
destination. This paper uses a unique survey of Irish exporting firms with information
on over fifty destination for a five year period to fill some of the gaps in this empirical
literature. In particular we investigate how well the predications of a model of export-
ing with firm heterogeneity fits with the patterns of this detailed data source. Amongst
our findings are that firm productivity differences are a factor in explaining the number
of export markets a firm has but the prediction of a hierarchy of markets could only be
weakly upheld by the data. Firm involvement in individual export markets is found to
be much more dynamic than export status. Entry and exit to markets is shown to be
a quantifiably important component of overall export flows, with this factor becoming
more important for less popular markets. The paper also shows how the patterns of
entry and exit into export markets combine to determine the overall firm-level distri-
bution of number of markets entered.
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JEL Classification: F10; D21



1 Introduction

Recent years have seen an important development in empirical research in international eco-

nomics toward the analysis of firm-level data to gain a better understanding of the processes

underlying international trade, with classic contributions including the work of Roberts and

Tybout (1997) and Bernard and Jensen (1995, 2004). This literature has provided substan-

tial insights into the characteristics of exporting firms. For instance, exporting firms tend

to more productive than non-exporting firms and the exporting process is very persistent,

so that firms rarely change their status as either exporters or non-exporters.

This evidence has suggested a process in which individual firms face substantial barriers

to engaging in trading activity, so that only the most productive can afford to do so. The

new empirical findings in turn motivated the development of a new range of theoretical

trade models to explain these facts such as Melitz (2003) and Eaton, Kortum and Kramarz

(2008). Firm heterogeneity in productivity is the foundation of this new generation of trade

model and, combined with different types of trade costs, results in productivity thresholds

that allow only the best firms to become exporters.

An important limitation of the empirical evidence to date is that most of the existing

datasets report information on whether a firm exports and, if so, how much it exports.

However, information on the destination of exports has generally been missing from these

studies. One important exception to this rule has been the work of Eaton, Kortum and

Kramarz (2004) on the export destinations of French exporters. Using a cross-section of

data from 1986, they find great heterogeneity in firms’ involvement in exporting. Most

firms sell only in the domestic market; amongst exporters, the modal firm exports to only

a single foreign market; and a small fraction of firms export to a large number of markets.

This paper adds to this literature by making use of a unique survey data of Irish firms.

Like the Eaton-Kortum-Kramarz data, this survey contains detailed information on firm

exports and destinations. However, unlike their data, this survey is a panel dataset that

follows firms over a period of five years. This dataset allows us to better understand the
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dynamic processes underlying the patterns of firm exporting. We examine how the facts

which emerge from the data fit with the predictions of existing models.

In particular, we begin by presenting a simple model based on Melitz (2003) with het-

erogeneous firms differing in their productivity endowment and having to face both fixed

and variable trade costs to export. The main predictions of the model are discussed and

the paper then proceeds to examine to what extent these predictions appear to hold in the

data. Amongst our findings are that firm productivity differences are a factor in explaining

a firm’s range of export markets but the model’s prediction that firms should enter export

markets according to a common hierarchy could only be weakly upheld by the data. Firm

involvement in individual export markets is found to be much more dynamic than their

overall status as exporters. Entry and exit to markets is shown to be a quantifiably im-

portant component of overall export flows, with this factor becoming more important for

less popular markets. The paper also shows how the patterns of entry and exit into ex-

port markets combine to determine the overall firm-level distribution of number of markets

entered.

The paper proceeds as follows: Section 2 outlines the model and discusses five main

predictions that it leads to. Section 3 explains the data source in more detail. Sections 4 to

8 then each discuss specific predictions of the model. Section 4 examines the link between

exporting activity and firm productivity. Section 5 looks for evidence of a hierarchy in

the markets firms export to. Section 6 examines at export growth at the firm level and

how important changes in market coverage are for the firm. Section 7 then looks across

markets, decomposing export growth into contributions by entrant, exitor and continuing

firms. Section 8 examines the dynamics of changing market coverage, using a matrix of

transition probabilities to generate predictions about the long-run distribution of export

market coverage. The hypothetical distribution from this Markov-chain process turns out

to be remarkably consistent with observed distribution of firms across markets. Section 9

concludes.
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2 A Model with Firm Heterogeneity and Trade Costs

This section presents a simple model of firm export participation which incorporates the

key features of firm heterogeneity and both fixed and variable trade costs. This is followed

by a discussion of the main implications of the model for firm exporting behaviour. The

remainder of the paper will examine how well these implications correspond to the observed

patterns in the data.

2.1 The Model

The model is based on that first introduced by Melitz (2003) and adapted by Chaney (2008).

We assume that each country produces a continuum of separate differentiated products,

and that consumers in country j have utility function across a set of differentiated goods

produced in all countries that takes the Dixit-Stiglitz form

Uj =

[
∫

xj(k)
ǫ−1

ǫ dk

]
ǫ

ǫ−1

. (1)

Thus, the demand for good i in country j is

xj (i) =
pj (i)−ǫ Yj

P 1−ǫ
j

(2)

where pj (i) is the price charged in country j for good i, Yj is real income in country j and

Pj is the price level defined by

Pj =

[
∫

pj(k)1−ǫdk

]
1

1−ǫ

. (3)

Given our empirical focus on Irish exports, we will focus on the model’s predictions for

the exports from a specific country. Each firm in the country produces a differentiated

product using a Ricardian technology with cost-minimizing unit cost c
a
. The productivity

parameter a is assumed to be randomly drawn from a distribution with cumulative density

function G(a). In additon to production costs, there are two types of trade costs associated

with exporting to country j. First, there are fixed costs Fj . These can be viewed as related
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to the bureaucratic paperwork costs associated with exporting, to marketing costs, and to

the costs of running a wholesale and retail distribution chain. It is likely that each of these

costs increase with the scale of exports; however, it is also likely that many of these costs

need to be incurred independent of the scale of subsequent export sales. Second, there

are variable costs, which are modeled with the iceberg specification so that τj units have

to be shipped from our country of interest to country j for one unit to arrive. These can

be viewed as transport costs, tariffs, and the variable costs associated with marketing and

distribution.

The assumptions about market structure and trade costs imply that the optimal selling

price to country j for a good produced with technology level a is

pj (a) =
ǫ

ǫ − 1

τjc

a
. (4)

Exports to market j of a firm with technology level a are therefore

sj(a) =

(

ǫ − 1

ǫ

Pja

τjc

)ǫ−1

Yj . (5)

The export sales of the firm are related positively to the firm’s own productivity level and

to the destination country’s GDP and price level. The firm’s exports are negatively related

to the variable trade costs. Once the decision to export is made, subsequent sales are

independent of any fixed cost to exporting and these costs do not feature in the expression

above.

Profits generated by this firm in country j are given by

πj(a) = µ

(

Pja

τjc

)ǫ−1

Yj − Fj (6)

where µ = (ǫ − 1)ǫ−1
ǫ−ǫ. These profits are positive as long as

a >

(

Fj

µYj

)
1

ǫ−1 τjc

Pj

. (7)

This defines a cut-off level of productivity necessary for exporting to country j as

āj =

(

Fj

µYj

)
1

ǫ−1 τjc

Pj

. (8)
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In order to export profitably to country j, the firm must have a productivity level above

this minimum level āj . Thus, the fraction of firms that export to country j is 1 − G (āj).

The cut-off level of productivity is increasing in both types of trade costs and in domestic

cost levels, while it is negatively affected by the GDP and price level of the destination

country j.

2.2 Implications

This model of heterogeneous firms gives rise to the following testable predications, which

will be brought to the data in the following sections.

First, the key assumption of the model is that firms are heterogeneous in their pro-

ductivity levels. In order to profitably export, firms must be able to cover the fixed costs

of entering the destination market j. This gives rise to a minimum level of productivity

that firms must achieve in order to export (defined as āj above). There will exist a rela-

tionship between exporting and productivity whereby exporters will be more productive

than non-exporters. Furthermore, as the productivity cut-off will vary across markets, the

model predicts that the higher productivity firms will be present in more markets. That

exporters have a productivity advantage over non-exporters has become a stylised fact in

the literature on firm-level exporting. Models of this sort imply that a link also exists

between productivity and the market coverage of exporters.

The different productivity cut-offs across markets give rise to a second prediction, which

is that firms will enter markets in a specific order. Assuming that trade barriers are the

same for all firms, if the firm is efficient enough to enter the k-th market, then by definition

it is efficient enough to export to all markets with a lower productivity threshold than k’s.

There should exist a “hierarchy” of markets with firms entering export markets in the order

of these cut-off points. If the model’s assumption that firms differ only in their productivity

endowments is correct, then firms in, for example, three markets, should all be exporting to

the same three markets and if their productivity should increase to bring them above the

next productivity threshold, we should see them enter the same fourth market. Knowing
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the identity of the countries to which the firms export over a period of time allows us to

examine the extent to which this prediction holds.

A third prediction of the model relates to how a firm’s sales should grow as they enter

more export markets. The expression for the cut-off to any market j shows that firms

will enter low-GDP high-trade cost markets later. This implies that firms will tend to

progressively sell less in each additional market as they move down the hierarchy and begin

to enter these less popular markets.1 In addition, as productivity increases, firms will

tend to increase their sales more in markets that are higher up the hierarchy. Recall from

equation (5) that a firm’s productivity affects its sales as well as its participation in each

market. Putting these implications together, we would expect to see export growth at

the firm level come more from adding to sales in existing markets than from sales in new

markets.

Turning from firms to looking at specific markets, a fourth implication of the model is

that entering and exiting firms will be the more marginal firms, and will likely contribute

less to export growth than continuing firms. This is because entering and exiting firms

are the lowest productivity firms in the market, having just crossed or fallen below the

productivity cut-off. Continuing firms on the other hand should start out with higher

productivity, and hence sales, as they are further away from the minimum productivity

threshold required to export in that market.

Finally, a fifth implication is that firm entry into new markets should come from changes

in firm characteristics such as productivity as well as market-specific changes related to GDP

growth and trade costs. As such, we should expect to see firms changing number of markets

gradually. With data on firm export destinations over five years, we are able to construct a

transition matrix of changes in market coverage. To the extent that market-specific shocks

are important, we should expect to see higher rates of market entry and exit for firms that

1An exception here is a country whose fixed trade costs are out of line with their variable trade costs. For

instance, a country with high GDP and low variable trade costs could have a high productivity threshold

because of very large fixed costs. In this case, a firm that just moves above the threshold for this market

could end up having higher sales in this market than in some of its pre-existing markets.
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start out in more markets.

3 Data

3.1 Description of Data

The data used in this paper come from a survey of Irish firms undertaken by Enterprise

Ireland and Forfás, which is the Irish national policy advisory board for enterprise, trade

and technology and operates under the Government Department of Enterprise, Trade and

Employment. The focus of survey is on Irish-owned and predominantly exporting firms. Of

the 751 firms in the sample, 83% are exporters, compared to 44% of all Irish-owned firms

(Central Statistics Office 2004). As such the dataset is better suited to understanding the

dynamics of exporting firms rather than the determinants of export status per se, which

has been the focus of most of the existing literature in this area.

The Enterprise Ireland survey records information on a number of firm characteristics

such as employment, sales, inputs and exporting activity. More importantly for our analysis,

the survey records detailed information on exports to over fifty individual markets. Also,

in contrast to the French dataset used by Eaton, Kortum and Kramarz (2004), which is a

single cross-section, the Enterprise Ireland survey provides firm-level data on five years of

exporting activity (2000-2004). Together, these two features allow for a far more detailed

analysis of firm export decisions than has been possible to date. For instance, one can use

these data to track changes over time in individual firms’ portfolios of export markets.

Comparing the total exports of the firms covered by this survey to the census totals from

the Irish Central Statistics Office (2000-2004), our data cover approximately two-thirds of

exports from Irish-owned firms. This was a period during which exports did not change

much: The aggregate data show export growth of 3% in 2000-2001, followed by a significant

decline over the next three years, falling by over 10% in 2001-2002 for example. The survey

data used in this paper follow a similar but slightly less extreme pattern, the decline in

2001-2002 is 5% and a return to positive growth is observed by the end of the sample. This

7



difference is likely due to a slight under-representation of small firms in our sample. The

export participation patterns of these firms tends to be more volatile.2

That the firms are Irish-owned is an aspect of the sample selection that must be em-

phasised, as foreign-owned firms dominate aggregate Irish exports; this is primarily due to

a history of economic policy focused on encouraging export platform foreign direct invest-

ment (FDI) to the country. In 2004, foreign owned companies accounted for just over 90 per

cent of the country’s manufacturing exports (Central Statistics Office, 2004). Therefore,

although the current sample can be considered representative of indigenous Irish exporting

firms, this constitutes only a small proportion of overall Irish exports. Although having

similar data on foreign-owned exporters would extend the scope of the analysis, the Irish

experience of FDI-dominated exports is far from being a common occurrence. So, it is prob-

ably fair to conclude that understanding the export decisions and patterns of indigenous

Irish firms is more likely to yield conclusions that apply more broadly across countries.

3.2 Descriptive Statistics

The unique feature of this dataset is that it allows us to follow firms’ exporting activity in

detail over time. Before exploiting this aspect of the dataset, we first report cross-sectional

statistics similar to those that have been reported in other recent studies.

Previous work has found that international engagement by firms tends to be very con-

centrated. Bernard, Jensen and Schott (2005) find that the top 1% of US trading (i.e. both

exporting and importing) firms accounted for 81% of US trade in 2000. In the case of our

Irish data, exporting activity is also concentrated amongst a fairly small number of larger

firms. Firms employing over 500 generated 30% of the total exports in 2004 even though

they make up less than 3% of the firms in the sample. Firms with less than 25 employees,

although the most numerous at almost 33% of the sample, account for a mere 3% of total

exports.

2Gleeson and Ruane (2006) discuss the contribution by firm size in their decomposition of export par-

ticipations and growth of Irish firms.

8



Table 1 presents summary information on the market coverage of the firms, both overall

and by the different size groups. The distribution of the number of export markets is also

shown in Figure 1. Consistent with the findings of Eaton, Kortum and Kramarz (2004) for

France and of Bernard, Jensen and Schott (2006) for US firms, most firms export to only

a small number of markets, with over one-third exporting to a single market.

The average number of markets exported to over the five-year period was 5.9, with a

median of 2.8. The average number of destination markets per firm is higher than was

found by Bernard, Jensen and Schott (2006). The firms in their analysis exported to 3.3

markets in 2000. The highly skewed nature of the distribution is common across the Irish,

French and US firms. Only 17% of the firms in this paper export to more than 10 markets

and just 3% to more than 25. Eaton, Kortum and Kramarz (2004) found approximately

20% of firms exporting to more than 10 markets and reported 1.5% exporting to over 50.

4 Exporting and Productivity

The key assumption of Melitz-style models is that firms differ in their productivity. In order

to enter any export market, firms must have high enough productivity to be able to cover

the additional fixed and variable costs associated with operating in that market. Previous

research has shown exporters to be more productive than non-exporters; here we extend

this finding by showing that productivity can also be loosely linked to extent of market

coverage.

We begin by looking at some simple summary statistics. In the comparisons of exporting

firms reported in Table 2, we find some consistent differences in the characteristics of firms

selling in many markets relative to those in a small number of markets. Firms with greater

market coverage tend to be larger in terms of employment (the first column) and there

is some evidence suggesting they are more productive: the second column shows value

added per employee tends to be higher in firms exporting to multiple markets (although

the relationship is not strictly increasing for all levels of market coverage).
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To examine in more detail this relationship between exporting and firm characteristics,

we use a Bernard and Jensen (1999) style export premium test for a number of other firm

features. The exporter premia test takes the form of a regression of the firm character-

istics (in logs) on a dummy variable for exporting status and controlling for sector and

year. Bernard and Jensen found positive and significant coefficients on export status in all

regressions verifying that exporters are larger, more productive and pay higher wages than

non-exporters. As the data in this paper consists mainly of firms that are already exporters,

we do not replicate these regressions. Rather, we extend the premia test of Bernard and

Jensen to establish if there are any consistent differences in firm characteristics for those

firms exporting to higher numbers of markets relative to those in few markets.

To establish if these firm characteristics are higher for all exporters or if they can also be

linked to the extent of exporting activity, a variation of the Bernard and Jensen regressions

are run substituting number of export markets for export status:

lnXi = a + b ∗ lnMarketsi + c ∗ Sector + d ∗ Y ear + ei

where LnXi denotes some of the characteristics of firm i namely employment, value-added

per employee and average wage (intended here as a skill proxy). The first panel of Table 3

shows firms exporting to multiple markets have consistently higher levels of all three of the

firm characteristics used. This fits with the model’s implication that firms will export to

more markets as their productivity increases and they are able to cross further productivity

thresholds.

Going beyond cross-sectional relationships, can we find any link between changes in

export coverage and changes in these same characteristics? The Melitz-Chaney model

indicates that this should be the case: Growth in productivity in particular is necessary if

the firm is to cross further productivity thresholds to expand its market coverage.

%∆Xi = a + b ∗ %∆Marketsi + c ∗ Sector + d ∗ Y ear + ei.

The second panel of Table 3 reports the coefficients for the relationships between growth in

market coverage and growth in the firm characteristics. The results are considerably weaker
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for growth rates than they were for levels; although all of the coefficients are positive, only

average wage growth shows a statistically significant relationship with market coverage. The

coefficient for value-added per employee growth is on the borderline of being significant at

the 10% level.3

5 Destination Hierarchy?

In the Melitz model, firms differ only by their productivity levels, and thus have different

levels of unit costs. If trade barriers are identical for all firms, then these cost differentials

will determine which export markets can be profitably entered. Specifically, each market

will have a cost threshold. If the firm is efficient enough to enter the k-th market, then by

definition it is efficient enough to be exporting to all markets with a higher cost threshold

than k’s. Data on which markets firms export to can be used to examine the prediction of

the existence of a hierarchy of markets.

5.1 Cross-Sectional Evidence

Eaton, Kortum and Kramarz (2008) point to “substantial deviations” from a predicted

hierarchy in their data. Similarly, no rigid ordering of destinations is observed amongst the

Irish firms. There is, however, some weaker evidence to support the idea of a sequence of

export markets. This can be seen by dividing the firms into four groups according to the

number of markets they export to: 1-3 markets, 4-6 markets, 7-10 markets and 11 or more.

Markets are ranked by the number of firms exporting to them.4 For each group of firms,

the percentage exporting to each market is graphed in Figure 2. Almost all firms export to

the top market (the UK). The second most highly ranked market is exported to by 15% of

firms in the 1-3 markets group, 51% of firms in 4-6 markets and 75% of firms who export

3These results do not allow us to say anything about the direction of causation. If exporting results in

learning by the firm, then increasing market coverage could increase productivity rather than vice versa.

See Clerides, Lach and Tybout (1998) for more on this hypothesis.
4The set of markets and the number of firms exporting to each are reported on Table 6.
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to more than 10. Moving left down the ranking of markets, there is no crossing of the lines

representing the different firm groups - this can tentatively be interpreted as evidence that

firms only export to less popular markets if they also have an export presence in the more

popular destinations.

This suggests that a hierarchy of markets may exist, but is not necessarily the same

for all firms. One potential explanation for deviations from the strict hierarchy is that

preferences for products may not be identical in all markets. Another is that trade barriers

across countries may not be the same across all sectors. Finally, it should be kept in

mind that the popularity ranking of the markets in our dataset may not be precise enough.

There are a large number of markets with very similar numbers of exporters, so their relative

positions may be determined by the presence of just a few additional firms.

5.2 Entry and Exit in the Hierarchy

An alternative way to assess the idea of a hierarchy in destinations is to look at entry and

exit by market popularity. To do this, the markets are ranked 1 to 53, with 1 being the most

popular market (UK) and 53 being the least popular (Tunisia). This allows us to identify

the lowest ranked market for each firm. If the theoretical prediction is at all accurate we

would expect a firm entering an additional market to enter a less popular market than

those it already serves. Likewise, exiting firms should be moving out of their least popular

markets first. This is a fairly weak test in that it does not say firm’s exporting to the k-th

most popular market have to next move to the k+1-th as the strict hierarchy would suggest.

It therefore allows for particular markets to be skipped over by firms (for whatever reason),

so long as the general pattern is of movement from exporting to highly ranked markets first

followed by movement into less popular destinations (or vice versa for exitors).

Figure 3 plots changes in market coverage against changes in the rank of the least pop-

ular previous market. Although some exceptions do exist, the vast majority of observations

fit with the conjecture that firms increasing market coverage are moving into lower ranked

markets (upper-right quadrant) and those reducing market coverage are exiting their lowest
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ranked markets (lower-left quadrant). As with the cross-sectional evidence on the hierarchy,

the entry and exit patterns show some support for the model’s predictions for an ordering

of markets, albeit with a considerable amount of heterogeneity.

6 Firm Dynamics

This section looks at the implications of the model for how an individual firm’s exports

change, both within and across markets. The productivity cut-off derived earlier showed

that firms will tend to enter low-GDP high-trade cost markets later. This implies that firms

will tend to progressively sell less in each additional market as they move down the hierarchy

and begin to enter these less popular markets. In addition, as productivity increases firms

will tend to increase their sales more in markets that are higher up the hierarchy so we

would expect to see export growth at the firm level come more from adding to sales in

existing markets than from sales in new markets.

Referring back to the summary statistics presented in Table 2, the fourth column shows

that firms selling in multiple markets have a fairly similar level of exports per market as

those in only one or two markets. This result initially appears counterintuitive given that

these firms with many markets export much more in total (third column). The apparent

puzzle is resolved when exports to particular markets are compared. Taking the UK as an

example: the fifth column of Table 2 shows that firms with more export markets sell much

more in the UK than do firms with few export markets. The figure for average exports

per market is reduced for firms with many markets because the additional markets they

operate in tend to be smaller in scale. These figures denote a pattern of firm export growth

in which firms both increase sales in their existing markets and expand their portfolio of

markets into new destinations.

Table 4 examines the relative importance for firm growth of the addition of new markets

relative to increasing exports in existing markets. This is done by decomposing the export

growth of each firm into four components: the contribution of entering a new market, of
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exiting a market and of increasing and decreasing sales in existing markets. Looking across

all firms, entering and exiting markets had close to offsetting effects. The contributions of

increasing and decreasing sales in existing markets were almost five times larger than those

of entry and exit. For example, in 2000-2001 export sales in expanding existing markets

contributed 19% to total export growth, this was offset by -14% in contracting existing

markets. In the following year these rates were reversed, but remain substantially larger

than the contributions of entry and exit of markets. The four components sum to give the

total export growth for all firms in each year. Repeating the exercise separately for firms

that are increasing and decreasing their total exports, the contributions of changing sales

in existing markets always dominates the contribution of entering or exiting markets, as

implied by the model. However, it is interesting to note that firms with expanding exports

may still exit or have declining sales in some of their markets and firms that are contracting

overall exports may still be growing in some markets.

Finally in this section, we look at how export growth rates vary over different groups of

firms. In Table 5 we divide firms into quintiles according to their initial exports and look at

their growth rates and the contribution to total export growth of each group of firms. We

find that firms in the lowest quintile subsequently grew the fastest. However, mirroring the

findings of Eaton, Eslava, Kugler and Tybout (2008) on Columbian firms, this fast-growing

quintile contributed very little to total export growth. The top quintile in terms of initial

exports contributed most to the overall growth over the period. Taking 2003-2004 as an

example, aggregate export growth was 5%. The highest quintile of firms grew their exports

at 4%, making up 73% of the total growth. The lowest quintile contributed just 2% of the

total because of their small initial size, although their own exports grew the most rapidly

of all the groups (by 21%). Linking this back to the implications of the Melitz-Chaney

model, the largest exporters are likely to be the most productive and established in any

market and therefore it is not particularly surprising that they make up the bulk of the

contribution to total export growth.
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7 Market Dynamics

We now turn from examining the number of markets that firms export to, and focus instead

on the dynamics of entry and exit viewed from the viewpoint of specific markets. The

Melitz-Chaney model implies that entering and exiting firms should be more marginal than

existing exporters, as they will have productivity levels very close to the threshold for

participating in the market. Section 7.1 looks at how prevalent entry and exit are across

markets. Section 7.2 then presents a decomposition of export growth into contributions

from entering, exiting and continuing firms.

7.1 Patterns of Entry and Exit by Market

Table 6 documents the distribution of firms across markets and the levels of entry and exit

averaged over the time period. Unsurprisingly, given its proximity and historical links, the

UK is the predominant export destination for Irish exporters. The 584 firms who sell at

least some of their exports to this market represent 94% of the sample. The second largest

market (the USA) has less than half of the number of firms exporting to it than the UK.

With the exception of the US, the top ten markets for Irish firms are all located in Western

Europe.

The most striking feature of the data presented in Table 6 is the extent to which entry

and exit exists in all markets. Although the number of exporters in each destination

changes only slightly over the period, the gross flows in to and out of markets strongly

outweigh net changes in firm numbers. To take the UK as an example, there is an average

increase in exporter numbers of 4 each year, which is a small change relative to the total.

The underlying pattern, however, is perhaps more dynamic than this relatively small net

change might imply. An average of 30 exporters began selling to the UK each year and

an average of 26 exited. As a percentage of existing exporters, the UK has one of the

lowest rates of entry and exit, presumably due to the fact that the majority of exporters

are already present in that particular market. In general, the rates of entry and exit to and
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from markets tend to increase as we move from more popular to less popular destinations.

In the context of the model, this information on entry and exit rates gives us an in-

dication of how likely firms are to cross the productivity cut-offs and perhaps to what

extent fixed costs of market entry inhibit turnover amongst exporters. Existing literature

on firm exports (e.g. Roberts and Tybout, 1997) has emphasised the persistence of ex-

porting activity, which is commonly interpreted as implying that substantial “sunk costs”

are encountered in becoming an exporter. These findings suggest that entry and exit to

individual markets is substantially more fluid than the existing results on export participa-

tion implied. They also point to the importance of firm-specific factors perhaps relating to

demand and the competitive environment in individual export markets. One particularly

interesting pattern documented in our data is that rates of entry and exit to and from

markets are significantly higher in the less popular markets than in the more popular ones.

This could be interpreted as weak evidence that firms find it more difficult to assess their

prospects of success in advance in markets that are less familiar to the firm and on which

information on market conditions may not be as widely available.

7.2 Decomposition of Gross Export Flows

One way to make use of the panel nature of the data to decompose net changes in exports

is to separate out the positive contributions from firms who start exporting or increase

their exports and the negative contributions due to firms who reduce their exports or stop

exporting altogether.5 This method follows a popular approach in the literature on job

flows (for example, Davis, Haltiwanger and Schuh, 1996). This decomposition has been

applied to exporting firms before by Wagner (2003) for German firms and Gleeson and

Ruane (2006) using Irish data. Both of these papers evaluate the contribution of entry and

exit to exporting, focusing in the German case on a sizable export boom, and in the Irish

case on two exceptional episodes - an export boom with growth of 35% and in contrast

5A fifth possible category is firms with unchanged exports across two years, but there are no observations

of this in the data. Additional breakdown by identifying re-starters and re-stoppers as Gleeson and Ruane

(2006) do is also not feasible given the shorter time span of data available in this paper

16



a collapse of 26% in net exports. Wagner’s results show the majority of export dynamics

are accounted for by increases and decreases in exports by existing exporters. Gleeson

and Ruane find a somewhat greater contribution from entry and exit, and demonstrate

substantial volatility particularly for the smallest firms with exit and re-entry being a more

common feature than had previously been identified in the literature.

The top panel of Table 7 reports the results of this method of decomposing exports.

Confirming the findings of the existing research, the main contributions to net export change

come from changes in exports by incumbent firms, with starters and stoppers featuring only

marginally. For example, the 4% growth in net exports in 2000-2001 comes from increaser

firms changing exports by 12% and decreasers by -8%. Starters and stoppers contribute

less than 1% in all years. The survey nature of the data and its focus on exporters may

explain why the entry and exit contributions are significantly smaller in these results than

in Gleeson and Ruane (2006). It should also be noted that the period covered by the current

data was one of relatively stagnant export performance, unlike the other papers which are

examining significant boom or bust episodes.

Moving beyond the contribution of firms who start exporting or quit it altogether, the

evidence of significant rates of entry and exit into individual markets raises the question

of how important these transitions are for aggregate exports. This can be addressed by

applying the Davis-Haltiwanger decomposition to each individual market. In other words,

net export growth can also be separated into increases and decreases in exports across

individual markets, and within these markets one can calculate the importance of entry,

exit, increasers and decreasers. The four groups again combine to give the net change in

exports, this time the contributions being from markets rather than from firms. While

entry and exit to exporting was only a tiny proportion of export changes, the contribution

of changes in market coverage are substantially larger. The middle panel of Table 7 shows

firms entering a new market generate gross exports of between 2-5% of the total. That

said, there is still confirmation for the Melitz-Chaney model prediction that existing firms

are likely to be larger and more important for aggregate export flows: The bulk of gross
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export flows still come from incumbent firms in increasing or decreasing exports.

The contributions of starters and stoppers to exporting in different destinations may

however be under-estimated by the decomposition above. Comparing measurements of

export of incumbent firms and firms switching markets has two potential drawbacks. The

first is a matter of accountancy; incumbent firms are reporting exports for an entire year,

whereas it is highly improbable that this is true of firms changing their markets. Unless

all firms entering a new market do so on the first day of the accounting period, we are

not comparing like with like. A second potential issue could come from assumptions made

about the nature of sunk costs in exporting. If, as several papers have suggested (e.g.

Roberts and Tybout, 1997), a sunk cost is encountered on becoming an exporter and this

is borne completely within the first exporting period it is fairly reasonable to assume that

firms take some time to establish their exporting activity.

An attempt to address this issue is to redo the decomposition of changes in exports by

market over varying time periods. The final panel of Table 7 reports these results. Focusing

on the final column, contributions to net export growth (or rather decline in this instance)

between 2000 and 2004 are calculated. Firms who were exporting to a market in 2004

where they had not been present in 2000 added 7%, while firms who stopped exporting

to a market they had exported to in 2000 contributed -10%. Increasers and decreasers

essentially cancel one another out with gross changes of 24% each. Taking this approach,

the contributions of firms entering and exiting markets is more evident, but the conclusion

that incumbent firms are more important still holds.

8 Changes in Market Coverage

Finally, we examine how individual firms change their number of export markets over time.

According to the model outlined earlier, changes in number of markets are the result of

either changes in firm productivity or changes in export market characteristics such as

GDP or trade costs. The model suggests that the productivity cut-offs represent significant
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barriers to moving into new markets and therefore one would expect changes in market

coverage to be gradual. Because the cut-offs are determined by market GDP and trade

costs, market specific-shocks could also result in firms changing their market coverage.

This can be further extended to a predication that firms in many markets would be more

likely to change coverage as they are more likely to face a market-specific shock in one of

their destinations.

Figure 1 showed a snapshot describing the average distribution for the number of mar-

kets prevailing over the five years sample available. We can now use the panel dimension

of our dataset to examine the process by which firms move between various points in this

distribution–for instance from n to n+1 or n−1 markets–as well as the forces that determine

the shape of the cross-sectional distribution.

8.1 Entry and Exit Patterns

Table 8 is a summary of the matrix of transition probabilities, characterised as changes

in market coverage by number of existing markets. The probabilities are calculated as

averages of actual movements for the five years of sample data. Changing coverage by more

than plus or minus four markets remains highly unusual so these are not reported. This

results in the matrix containing a large number of zeros.

These calculations provide a detailed description of how firms enter exporting and how

their export coverage tends to change over time. Firms that enter exporting activity for

the first time tend to do so in a very gradual fashion, usually only entering a single market.

After this initial entry, firms are more likely to add an additional market than they are

to exit but the most common pattern is for the number of markets to remain unchanged:

81 percent of firms that exported to one market still exported to only a single market in

the following year. When firms that export to a small number of markets do change their

coverage, they tend to do so by adding or subtracting only one more market. As coverage

of existing markets then becomes larger, however, they are far more likely to be observed

adding or subtracting multiple markets, but rarely by more than four markets. Indeed, once
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a firm exports to more than three markets, it is more likely to change its market coverage

from one year to the next than it is to stay in the same cell. As well as the decrease

in persistence as market coverage increases, the probability of exiting markets begins to

overtake the probability of entry.

This general picture, of limited changes for small firms combined with a more dynamic

pattern for firms in many markets, is consistent with with Melitz-Chaney model in which

both firm-level productivity and market-specific factors determine export participation.

Firms with low levels of productivity are only able to enter those markets with the lowest

productivity thresholds and their observed transitions are largely dependent on firm-level

productivity changes that either push them above or below one of these lower thresholds;

changes in GDP or trade costs in less popular markets have no impact on these firms. Large

firms in many export markets, however, are regularly affected by changes to trade costs

and demand across a range of markets.

8.2 Transitions and Long-Run Distribution

The matrix of transition probabilities can be used to address two further issues: firstly,

what do we know about how this distribution evolved, and secondly can anything be said

about its long-run stability? To answer these questions, we follow that approach of Quah

(1993) who applied a Markov transition probability methodology to the evolution of country

income distributions. This method was also employed by Eaton and Eckstein (1997) for

their analysis of the evolution of city size distributions.

In this context, we use a matrix of transition probabilities to generate a hypothetical

distribution of firm market coverage. Let Ft denote the distribution of firms according to

the number of export markets they serve at time t and assume that the evolution of F can

be described by :

Ft+1 = MFt (9)

where M is a 25x25 transition probability matrix, which maps where points in Ft end up
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in Ft+1. Through a process of iteration, the s-period-ahead predictor for the distribution

is given by:

Ft+s = M sFt. (10)

Taking M s to the limit as s → ∞ we can represent the long-run (ergodic) distribution of

Ft if it exists and is unique. Using the transition probabilities in Table 8, and calculating

higher powers of Mn until it converged, we generated the asymptotic distribution of market

coverage consistent with the transitions observed during our five years of data. Remark-

ably, the implied long-run distribution fits very closely with the cross-sectional distribution

observed in our data: Figure 4 plots the fitted distribution against that observed in the

data.

This result shows that, while we cannot observe transitions prior to 2001, the currently-

observed cross-sectional distribution is consistent with the hypothesis that transitions of

this form have been determining the distribution all along. This is important because it

implies that the transition probabilities reported here—which show relatively high rates of

adjustment of market coverage—are not anomalous. Figure 2 also suggests that the current

cross-sectional distribution is likely to be stable. In other words, even though the market

transitions reported here relate to a period of increased globalisation, they imply that the

cross-sectional distribution is not likely to change much.

9 Conclusions

The empirical literature on firm exporting has been restricted by a lack of data, most

notably in relation to the breakdown by destination markets. This paper uses a survey of

Irish firms over a five-year period, which contains detailed information on exports to over

fifty markets. This allows us to document some new facts on the distribution of firms’

export markets and on changes in market coverage.

These new facts largely correspond with a set of predictions drawn from a simple version

of a Melitz model with heterogeneity in firm productivity and fixed and variable costs to
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exporting. The evidence suggests that firm productivity differences are a factor in the

number of markets a firm exports to. The model generates productivity cut-offs that a firm

must cross in order to export to a given market; this results in a prediction of a hierarchy of

markets that firms would be expected to enter in the same order. This prediction could only

be weakly upheld by the data. Firms tended to export to more popular markets first but

considerable variation across firms was observed, particularly as one looked at participation

in less popular markets.

Predictions that firm-level export growth should be largely driven by their existing

markets rather than by their entry into new markets was supported by the data. A similar

prediction from the point of view of specific markets is that most of the growth would come

from continuing firms and this also found support from a decomposition of export growth

into entry, exit and continuing firms. However the rates at which firms enter and exit

individual markets are much higher than models of sunk costs in exporting might have led

one to suppose. Both of these results (firm growth and market growth) arise because firms

that enter or exit a market should be close to the productivity threshold and are therefore

less productive and sell less than continuing firms.

Finally, we analyzed how firms change their export market coverage. It appears that

despite the well-documented persistence in exporting status, exporting is a very dynamic

process and changes in market portfolios of exporters are a relatively common occurrence.

Most firms start out by entering only a single market and then slowly add markets; in

contrast, firms that are in a large number of markets exhibit frequent changes in their port-

folio of destinations. Furthermore, the calculated transition rates can be used to generate

predictions for a hypothetical long-run distribution, which in the Irish case turned out to

fit remarkably well with the observed distribution.
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Table 1: Market Coverage and Firm Size (Average 2000-2004)

Firm Employment

All Firms 1-24 25-49 50-99 100-249 250-499 500+

Average Markets 5.93 4.70 4.87 5.93 8.05 12.29 9.88

Median Markets 2.80 2.00 2.00 3.20 5.40 9.20 7.10

% Exporting to 1 Market 0.34 0.43 0.40 0.28 0.23 0.16 0.13

% Exporting to 2-5 Markets 0.33 0.30 0.35 0.41 0.27 0.14 0.31

% Exporting to 6-10 Markets 0.15 0.14 0.11 0.15 0.23 0.26 0.20

% Exporting to 11-25 Markets 0.14 0.11 0.12 0.13 0.22 0.32 0.30

% Exporting to > 25 Markets 0.03 0.02 0.02 0.03 0.05 0.12 0.07
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Table 2: Firm Characteristics and Market Coverage (Average 2000-2004)

Markets Employment Value-Added per Emp. Exports Sales per Market UK Sales

1 55 49 1978 1978 1878

2 55 50 2681 1341 2191

3 106 45 5995 1998 4482

4 71 42 4771 1193 2627

5 85 48 6375 1275 3986

6-10 121 61 10979 1391 5073

11+ 166 106 29095 1509 8611
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Table 3: Market Coverage Premia

Advantage in Levels

Ln(Employment) Ln(VA per Emp.) Ln(Average Wage)

Ln No. Markets 0.27*** 0.10*** 0.06***

(0.02) (0.01) (0.01)

Observations 3138 2946 3137

R2 0.17 0.12 0.26

Advantage in Growth Rates

Employment Growth VA per Emp. Growth Wage Growth

Growth Market Coverage 0.01 0.05 0.03**

(0.01) (0.03) (0.01)

Observations 2516 2298 2515

R2 0.02 0.03 0.01

Notes: All regressions include sector and year dummies. Standard errors in parentheses. ***

indicates significance at 1% level, ** at 5% and * at 10%.
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Table 4: Firm Export Growth Across Markets, Average 2000-2004

2001 2002 2003 2004

All Firms

Market Entry 0.03 0.05 0.03 0.02

Market Exit -0.04 -0.05 -0.03 -0.01

Increase Existing Markets 0.19 0.14 0.11 0.14

Decrease Existing Markets -0.14 -0.19 -0.17 -0.09

Total Growth 0.04 -0.05 -0.06 0.05

Firms with Growing Exports

Market Entry 0.04 0.08 0.05 0.02

Market Exit -0.04 -0.05 -0.01 0.00

Increase Existing Markets 0.25 0.27 0.23 0.20

Decrease Existing Markets -0.05 -0.06 -0.09 -0.05

Total Growth 0.20 0.07 0.19 0.16

Firms with Declining Exports

Market Entry 0.03 0.01 0.01 0.02

Market Exit -0.05 -0.05 -0.03 -0.03

Increase Existing Markets 0.09 0.05 0.04 0.05

Decrease Existing Markets -0.27 -0.28 -0.22 -0.15

Total Growth -0.20 -0.27 -0.20 -0.11



Table 5: Quintile Export Growth

Growth Rates Contribution to Total Growth

2001 2002 2003 2004 2001 2002 2003 2004

Quintile 0-20 0.72 0.16 0.09 0.21 0.05 -0.01 -0.01 0.02

Quintile 21-40 0.35 0.17 0.11 0.08 0.09 -0.04 -0.02 0.03

Quintile 41-60 0.14 0.03 0.04 0.09 0.09 -0.02 -0.02 0.06

Quintile 61-80 0.13 0.16 0.00 0.07 0.28 -0.27 0.00 0.16

Quintile 81-100 0.02 -0.08 -0.08 0.04 0.49 1.34 1.05 0.73

Total 0.04 -0.05 -0.06 0.05 1.00 1.00 1.00 1.00
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Table 6: Average Number of Exporters, Entry and Exit by Destination

Exporters Entry Exit Exporters Entry Exit

UK 584 30 26 Saudi Arabia 40 9 10

USA 228 30 25 Hong Kong 36 10 10

Germany 213 26 27 Hungary 38 12 9

France 210 26 22 China 39 11 7

Netherlands 183 26 22 S. Korea 31 8 8

Italy 144 21 19 Taiwan 32 7 6

Spain 136 24 20 India 35 11 9

Belgium 139 25 24 Brazil 23 5 6

Sweden 122 19 21 New Zealand 33 10 8

Denmark 110 20 17 Malaysia 31 7 6

Portugal 76 18 18 Egypt 26 7 7

Switzerland 87 19 15 Philippines 21 5 7

Japan 75 17 17 Argentina 19 4 4

Norway 74 15 16 Kuwait 23 6 6

Canada 71 15 14 Mexico 24 8 6

Austria 69 15 14 Lebanon 17 6 7

Finland 78 16 11 Nigeria 22 6 4

Poland 61 14 11 Slovak R. 14 6 6

Australia 65 16 13 Slovenia 19 6 5

South Africa 56 15 14 Jordan 17 6 6

Greece 59 12 11 Thailand 20 6 3

Russia 43 8 10 Pakistan 17 4 3

Israel 53 11 10 Chile 15 3 4

Turkey 41 11 14 Algeria 7 2 4

Czech R. 46 13 12 Morocco 8 3 3

UAE 44 11 12 Tunisia 5 3 2

Singapore 40 11 12
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Table 7: Contributions to Net Export Growth

2000-2001 2001-2002 2002-2003 2003-2004

Summed over Firms

Starters 0.0007 0.0034 0.0002 0.0002

Stoppers -0.0024 -0.0033 -0.0031 -0.0006

Increasers 0.12 0.10 0.07 0.09

Decreasers -0.08 -0.16 -0.13 -0.04

= Net Change 0.04 -0.05 -0.06 0.05

Summed over Markets

Starters 0.03 0.05 0.03 0.02

Stoppers -0.04 -0.05 -0.03 -0.01

Increasers 0.19 0.14 0.11 0.14

Decreasers -0.14 -0.19 -0.17 -0.09

= Net Change 0.04 -0.05 -0.06 0.05

2000-2001 2000-2002 2000-2003 2000-2004

Summed over Markets

Starters 0.03 0.07 0.06 0.07

Stoppers -0.04 -0.09 -0.10 -0.10

Increasers 0.19 0.20 0.21 0.24

Decreasers -0.14 -0.19 -0.25 -0.24

= Net Change 0.04 -0.01 -0.08 -0.03
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Table 8: Market Transition Rates

Market Coverage in t-1

0 1 2 3 4 5 6-10 11-25 >25

+4 Markets 0.00 0.00 0.01 0.01 0.02 0.01 0.03 0.05 0.04

+3 Markets 0.01 0.00 0.02 0.03 0.03 0.04 0.03 0.05 0.09

+2 Markets 0.01 0.02 0.04 0.09 0.04 0.10 0.08 0.10 0.13

+1 Market 0.15 0.08 0.14 0.13 0.16 0.18 0.16 0.11 0.09

No Change 0.83 0.81 0.56 0.46 0.38 0.33 0.28 0.17 0.27

-1 Market 0.00 0.08 0.17 0.21 0.22 0.20 0.14 0.14 0.12

-2 Markets 0.00 0.00 0.04 0.06 0.08 0.05 0.12 0.07 0.09

-3 Markets 0.00 0.00 0.00 0.00 0.02 0.02 0.05 0.08 0.02

-4 Markets 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.06 0.06

Memo items

Total Entry 0.17 0.11 0.22 0.27 0.29 0.37 0.36 0.38 0.35

Total Exit 0.00 0.08 0.22 0.27 0.33 0.30 0.36 0.45 0.38
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