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SUMMARY

This thesis explores firm  heterogeneity; in particular it focuses on exporter heterogeneity  

using a new conceptual fram ew ork w hich classifies firms on the basis of their exporting 

experience over the life o f the firm  or period o f observation, as appropriate.

This thesis contains four em pirical chapters investigating heterogeneity  in Irish indigenous 

m anufacturing exporting behaviour using plant-level data from  the annual Census o f 

Industrial Production for the period 1985 to 2003. C hapter 2 builds on W agner (2004) and 

develops a new conceptual fram ew ork which decom poses exporters into six types: starters, 

re-starters, continuing exporters with increased and decreased exports, re-stoppers and 

stoppers. A particular feature o f this fram ew ork is a distinction betw een firm s that are 

starting to export for the first tim e (export starters) and those that ‘re-start' exporting, 

having previously exported but stopped (export re-starters). This decom position presents 

the first evidence o f what we term  re-sw itching  activity, which occurs w hen firm s enter, 

exit and then re-enter the export m arket at least once over the period o f observation and, as 

a consequence we are able to develop a new m eans o f classifying heterogeneous exporters 

into two main groups; (i) consistent exporters, and (ii) interm ittent exporters, based on the 

exporting behaviour o f the firm  over its life-tim e or period o f observation, as relevant.

Chapter 3 explores the export m arket focus o f indigenous m anufacturers and finds that 

exporters were still strongly focussed on the UK m arket in 2003 but this dependence had 

decreased over tim e as the EU and global m arkets becam e m ore im portant lo r exporters.

W e found evidence o f increased Europeanisation for all exporter types, particularly for 

persistent exporters while continuous and interm ittent exporters becam e more globally 

I'ocused.
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C hapter 3 also exam ines the issues o f sunk costs in light o f their em phasis in the recent 

theoretical and em pirical trade literature and our findings on the significance of 

interm ittent exporters and regional export m arket diversification in a small open economy. 

O ur results question the w idespread applicability o f sunk costs and point to the need for 

further research in this area using in depth sectoral or product m arket analysis.

In C hapter 4 we exam ine the perform ance characteristics o f indigenous Irish 

m anufacturing firms focusing in particular on the differences betw een heterogeneous 

exporters. W e decom pose m anufacturing firm s into two groups: firms that never exported 

and those that have experience in the export m arket, the latter are further decom posed by 

type, nam ely, interm ittent, persistent and continuous exporters. The definitions o f these 

various types o f exporters is based on their export behaviour, specifically the duration o f 

participation in the export m arket, over their life-tim e or the period o f analysis, as 

appropriate. W e find that exporters have superior perform ance characteristics to non

exporters when exam ined in aggregate, how ever when we decom pose by exporter type 

there is m uch heterogeneity  in the perform ance exporters with continuous exporters having 

superior perform ance characteristics.

C hapter 5 investigates the rates o f failure, or exit, for heterogeneous indigenous 

m anufacturing establishm ents. W e use non-param etric K aplan-M eier survivor functions 

and sem i-param etric Cox duration m odels in our analysis, which finds that exporters out

live non-exporters with interm ittent exporters having the longest survival rates.
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CHAPTER 1

INTRODUCTION

1.1 M otivation

This thesis is motivated by recent theoretical (e.g., Melitz, 2003) and empirical (e.g., 

Bernard and Wagner, 1997; Bernard and Jensen, 1995, 1999, and Wagner, 2004) trade 

literature that has explored heterogeneity in the context of exporters and non-exporters. 

Much of this literature has focused on inter firm productivity differences which, in the 

presence of significant sunk costs in international trade, result in only the most productive 

firms self-selecting into exporting while the less productive firms serve the domestic 

market.

Some empirical studies (e.g. d e rid e s , Lach and Tybout, 1998) have decomposed exporters 

by type based on the dynamics of export behaviour, that is, they distinguish between firms 

that enter into, continue in and exit from the export market, in order to examine ex-ante 

and ex-post productivity differences among exporters relative to non-exporters. Much of 

this work has been can'ied out to find evidence of firms self-selecting into the export 

market in the presence of sunk costs as well as evidence of ex-post productivity 

improvements, that is, leaming-by-exporting. While the results for the former have been 

strong and positive the results for the latter have been mixed and appear to be relevant only 

for new export market entrants.

Bernard and Jensen (2005), using US Census of Manufactures data for the period 1987 to 

1992, and W agner (2004), using a plant level data set for manufacturing firms in the Lower 

Saxony region of Germany for the period 1985 to 2002, employ decomposition techniques 

adapted from the labour turnover literature to determine the main contributors to the export

1



expansions that each of these countries experienced in the 1990s. They found that 

continuing exporters dominated the changes in net exports. While these studies do go 

some way to explaining the differences between exporters and non-exporters and also 

among exporters themselves there is potential to explain further heterogeneity of exporter 

behaviour.

Exporting provides expanded market opportunities for the most productive firms in a 

sector. This is particularly important for firms operating in small economies where the size 

of the domestic market inhibits expansion and achievement of minimum efficient scale 

(Ruane and Sutherland, 2002, and Hansson and Lundin, 2004). The achievement of 

economies of scale through exporting is important for achieving higher levels of efficiency 

which forms a vital element of a firm ’s growth strategy. Exporting to achieve such scale 

economies may not be so important for firms where the domestic market is large and scale 

efficiencies already achieved, such as France, Germany, the UK, and US, where most of 

the developed country empirical work to date has been carried.

hi recent years rich new firm level datasets have been made available for a number of 

countries, including Ireland, the UK, US, France, Colombia and Chile. The opportunity to 

use extensive plant level data sets allows researchers to conduct deeper analyses of firm s’ 

export behaviour and provides new information on the dynamics at work behind aggregate 

macroeconomic variables such as export growth.

1.2 Aims of Thesis

The aim of the thesis is to explore further the heterogeneity of exporter behaviour, hi order 

to achieve this we extend the previous work of W agner (2004) and develop a new 

conceptual framework which decomposes exporters into six types: starters, re-starters,

2



continuing exporters with increased and decreased exports, re-stoppers and stoppers. A 

particular feature of this framework is a distinction between firms that are starting to export 

for the first time (export starters) and those that ‘re-start’ exporting, having previously 

exported but stopped (export re-starters). The distinction between starters and re-starters 

is important as the likely costs of entering an export market for the first time may be 

expected to be higher than the costs associated with entering the export market on second 

or subsequent occasions, so that in effect it is easier to re-start than to start exporting. This 

decomposition presents the first evidence on what we term re-switching activity, which 

occurs when firms enter, exit and then re-enter the export market at least once over the 

period of observation and, as a consequence we are able to develop a new means of 

classifying heterogeneous exporters based on the exporting behaviour of the firm over its 

life-time or the course of the analysis period, as relevant.

As noted above, the distinction between starters and re-starters is particularly important as 

the latter have advantages in re-entering export markets over starters in that they have 

already incurred some of the sunk costs of entering export markets and have gained 

valuable experience of foreign markets from previous international transactions.' The 

presence of a significant number of re-switching firms raises the question about the 

widespread relevance of sunk costs in international trade, as they indicate the existence of 

numbers of firms whose relationship to export markets is intermittent, that is, rather than 

remain in or out of the export market, they enter, exit and re-enter the export market at 

least once over the observation period. This thesis also examines the issues of sunk costs 

in light of their emphasis in the recent theoretical and empirical trade literature using our 

new classification of heterogeneous exporters together with our findings on regional 

export market diversification.

' T he d ifference  b etw een  re-starters and starters w ill be greater the m ore recent the period in w h ich  the firm  
p rev iou sly  exported .

3



We compare the performance of exporters and non-exporters together with that of 

heterogeneous exporting firms using a longitudinal micro data on the Irish manufacturing 

sector from the Census of Industrial Production for the period 1985-2003. We explore 

firm heterogeneity and in particular exporter heterogeneity focusing on export market 

participation and diversification; firm performance measures, such as labour productivity, 

sales, human capital intensity, and on firm survival. In so doing this thesis extends the 

developing international literature on firm heterogeneity and export behaviour.

The results of this analysis will be of national policy interest as well as international 

academic relevance. Policy promotes exporting on the basis that exporters are 'good’ 

firms. In the context of national policy, this research seeks to help inform policy design by 

identifying the characteristics of those firms, which do and do not export, as well as 

highlighting the heterogeneity among those that export.

1.3 Data set

The statistical analysis in this paper uses data from an unbalanced panel of local

'y ^

production units" constructed from cross-section data collected as part of the Census of 

Industrial Production (CIP).  ̂ This census is conducted annually by the Central Statistics 

Office (CSO) in Ireland and it covers all manufacturing local units with three or more 

employees. Response to the survey is required under Statute and, as a consequence, it is 

the only fully representative survey of manufacturing plants in Ireland. The data set

" T h r o u g h o u t  th is  th e s is  the  te rm s  e s ta b l i sh m e n t ,  f i rm ,  p lan t  an d  e n te rp r is e  a re  u sed  in le rc h a n g e a b ly  to 
desc ri t )e  the local unit ,  a  m a n u f a c tu r in g  p ro d u c t io n  unit.
* T o  fac i l i ta te  the re se a rc h  n e c e s s a ry  fo r  this  thes is ,  the  C S O  g a v e  c o n tro l l e d  a cc e s s  to the a n o n y m is e d  m ic ro  
da ta .  T h is  acc es s  w as  at all t im e s  w i th in  the  C S O ' s  p re m ise s  an d  u n d e r  s t r in g en t  an d  r ig o ro u s  c o n d i t io n s ,  
such  acc es s  is p ro v id e d  fo r  in the S ta t i s t ic s  A c t .  199.^, and  is so le ly  fo r  re sea rc h  p u rp o se s .
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covers the years 1985 to 2003 inclusive and local units are categorised at a sectoral level 

using the 4-digit N A CE Rev. 1 nom enclature as well as by nationality o f ownership."*

The Census includes expenditure data on inputs and output such as labour by several 

categories and m aterials used in production, the value o f turnover and the value o f gross 

and net output. The Irish survey also provides inform ation on the value o f turnover 

exported, and the shares o f turnover exported to four prim ary destinations, nam ely, the 

U nited K ingdom  (UK), the European U nion (EU)^, the USA (US) and the Rest o f the 

W orld (RoW ).

The Census o f Industrial Local Units (1985-2003) is a very rich data source that allows the 

exam ination o f the heterogeneity  in exporter behaviour. For the purposes o f our analysis 

we include only firm s that are and have always been Irish owned. W e exclude foreign- 

ow ned enterprises from  our analysis because their prim ary objective in locating in Ireland 

is to engage in export-platform  production (Ruane and Ugur, 2005). M ost FDI in Irish 

m anufacturing during this period has been in high-tech industries and in the form  of 

Greenfield export-platform  investm ent, reflecting the fact that the small Irish dom estic 

m arket is not the prim ary attraction for m ost o f the FDI investm ent; for exam ple, US 

M NEs locating in Ireland export 94% of their output, 76%  of which is bound for EU 

destinations (IDA, 2004). W e also exclude all firms that have m issing observations for 

any year over the period. These firms have been dropped from  our data set as continuity is 

vital for the proper classification o f each firm  by type o f exporting behaviour.^

T he  panel is build from the annual data using individual plant co d es ,  or identity num bers,  w h ich  permit  

identification o f  each plant across the period w hile  retaining their anonym ity .
It should be noted that the E U  does  not represent a f ixed set o f  countries but refers to the m em bers  o f  the 

E U  in a g iven  year. In 1985 the E U  consisted  o f  9  m em ber states including Ireland. M em bersh ip  increased  
to 12 with the a cce ss io n  o f  G reece  in 1981 fo l lo w ed  by Portugal and Spain in 1986. .A further enlargement  
occurred in 1995 with the entry o f  Austria. Finland and S w ed en

T h ese  omitted firms account for 8,3 per cent o f  all firms; 3 .3  per cent o f  total turnover; 3 .2  per cent o f  gross  
output; 4 .0  per cent o f  total e m ploym en t;  and 6 .8  per cent o f  total exports over  the entire period. S o m e  53 .3  
per cent o f  the om itted firms were engaged  in exporting  at so m e  point.
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1.4 Structure of Thesis

This thesis contains four em pirical essays that exam ine exporter heterogeneity  in the h'ish 

indigenous m anufacturing sector. W e focus on the export behaviour o f indigenous 

m anufacturing exporters, which, on average, exported one third o f their turnover over the 

period 1985-2003.

C hapter 2 exam ines the dynam ics o f the export behaviour o f Irish ow ned establishm ents in 

the m anufacturing sector. Building on w ork by W agner (2004), this chapter explores 

export dynam ics in the Irish indigenous m anufacturing sector using decom position 

techniques developed in the labour-tum over literature. These techniques are used to 

analyse the dynam ics o f  enterprises engaged in export activities and they allow us to 

explore a range o f issues such as: to what extent is export growth due to an increase in 

exports o f existing exporters or to entry by new  exporters? Is the capacity  o f exporting 

enterprises to respond in an export boom  situation independent o f enteiprise size? How 

different are export dynam ics across size classes, key sectoral groups and regions? We 

conduct our analysis using an unbalanced plant level panel data set constructed from  the 

annual Census o f Industrial Production for the period 1985 to 2003.

C hapter 3 draws on the heterogeneity  and sunk costs o f international trade literature (e.g., 

M elitz, 2003) and relates these sunk costs to gravity m odels o f trade (e.g. Rose, 2000) in 

order to exam ine the evolution and patterns o f exports o f m anufacturing firm s by regional 

destination m arkets. W e exam ine the export m arkets for all indigenous m anufacturing 

exporters as well as for heterogeneous exporters by differentiating betw een three distinct 

types o f exporters, nam ely interm ittent, persistent, and continuous exporters, which are 

defined on the basis o f the duration o f their exporting behaviour. W e also draw on our 

findings on the significance o f interm ittent exporters and their export destination m arkets 

to investigate the relevance o f sunk costs in exporting for a small open econom y.
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In Chapter 4 the performance characteristics of indigenous h'ish manufacturing firms are 

explored focusing in particular on the differences between heterogeneous exporters. 

Extending Bernard and Jensen (1995 and 1999) we decompose manufacturing firms into 

two groups: firms that never exported and those that have experience in the export market. 

The latter are further decomposed by type, namely, intermittent, persistent and continuous 

exporters. The definitions of these exporters are based on their export behaviour, 

specifically the duration of participation in the export market, over their life-time or the 

period of analysis as appropriate. Two main questions are addressed; firstly, do all types 

of exporting firms exhibit superior performance relative to firms that never export? 

Secondly, how are the differences in performance characteristics between heterogeneous 

exporters, if any, affected when we control for export intensity and destination markets?

Chapter 5 builds directly on Chapter 4 by focusing on the differing rates of failure, or exit, 

for heterogeneous indigenous manufacturing establishments. W e decompose 

manufacturing firms into two groups: firms that never exported and those that have 

experience in the export market, and the latter are further decomposed by type, namely, 

intermittent, persistent and continuous exporters. We apply the non-parametric Kaplan- 

Meier survivor functions and semi-parametric Cox duration models in order to address 

several questions such as: what is the average duration of various types of firms? Do 

exporting firms survive longer than non-exporters? Does survival vary between the 

different types of exporters? Do destination market and export intensity affect the survival 

rates of heterogeneous exporters?

Each individual chapter contains a concluding section as well as an appendix incorporating 

tables, figures, and other relevant appendices referred to in that chapter. Finally, Chapter

7



6 presents a sum m ary o f the various them es and results o f the thesis together with some 

policy im plications and issues for further research.
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CHAPTER 2

THE MICRO-DYNAMICS OF IRISH INDIGENOUS 
MANUFACTURING EXPORTING ACTIVITY

2.1 Introduction

The purpose of this chapter is to examine the dynamics of the export behaviour of Irish 

owned establishments (lOEs) in the manufacturing sector in the context of increased 

globalisation of international markets. Building on work by W agner (2004), this chapter 

explores export dynamics in the Irish indigenous manufacturing sector using 

decomposition techniques developed in the labour-turnover literature. These techniques 

allow us to explore a range of issues such as: to what extent is export growth due to an 

increase in exports of existing exporters or to entry by new exporters? Is the capacity of 

exporting enterprises to respond in a boom situation independent of enterprise size? How 

different are export dynamics across size classes and key sectoral groups? W e conduct our 

analysis using an unbalanced plant level panel data set constructed for the period 1985 to 

2003.

This chapter contributes to a growing empirical literature resulting from the recent 

theoretical developments in international trade focusing on firm heterogeneity, for 

example, Melitz (2003); Bernard, Eaton, Jensen and Kortum (BEJK) (2003); Bernard, 

Redding and Schott (2007) and Yeaple (2005). This contribution is made by examining 

exporters in a small developed open economy at a more comprehensive and disaggregated
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level than in previous s tud ies/ The chapter also adds to the growing empirical literature

o

that has investigated the characteristics of Irish manufacturing exports.

To explore exporter heterogeneity we define a new conceptual framework that extends the 

usual distinctions in the literature between export starters, stoppers and continuers. The 

framework distinguishes six categories of exporters in any period of time: export starters, 

export re-starters, export increasers, export decreasers, export stoppers and export re- 

stoppers.^ A particular feature of this framework is a separation of firms that are starting 

to export for the first time (export starters) and those who ‘re-start’ exporting, having 

previously exported but stopped (export re-starters). The differentiation between starters 

and re-starters is important as the likely costs of entering an export market for the first time 

may be expected to be higher than the costs associated with entering the export market on 

second or subsequent occasions, so that in effect it is easier to re-start than to start 

e x p o r t i n g . T h e  distinction between stoppers and re-stoppers captures the difference 

between temporary exits (re-stoppers) from the export market compared with permanent 

exits (stoppers). We refer to exporting firms that re-enter and re-exit the export market, or 

engage in re-switching behaviour, as inteiTnittent exporters.

In order to fully understand the export heterogeneity of lOEs, this study uses a longitudinal 

micro level data set constructed from the Central Statistics O ffice’s annual Census of 

Industrial Production, for the period 1985-2003. The long time series in our panel allows 

us to define a type of exporter, a re-switcher, as an exporter that switches exporting status 

more than twice over its life-time. Re-switchers differ from switchers, a term used by

H ansson and Lundin  (2004) conduct a decom pos it ion  o f  Sw edish  manufacturing  data  using the Bernard and 
Jensen (2004) methodology, how ever  their focus is exclus ively  on issues o f  productivity  and resource 
reallocations.

For example. Roper and Love (2001); G irm a. G org and Strobl (2003); Sutherland (200.')), and E R IN I/E SR I 
(2006).

See Figure 2 . 1 for a d iagram m atic  explanation.
Thus plants re-entering the export market can be expected  to have a greater chance o f  being continuing 

exporters than plants that are enter ing for the first time.
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Clerides, Lach and Tybout (CLT) (1998) and Bernard and Jensen (1999) to define a type 

of firm that “switched exporting status more than once during the sample period” (CLT, 

1998, p.916) or as Bernard and Jensen (1999) put it, switchers are firms that enter and exit, 

that is, they are “both in and out” (p.4) of the export market during the period. In this 

chapter we focus on two types of re-switchers: re-starters, that is, firms that have exported 

previously but have subsequently exited the export market only to re-enter it in a later 

year, and re-stoppers are firms that have exited the export market on at least one previous 

occasion.

The extensive data set also allows us to follow each firm throughout the long time series 

and to explore export behaviour over a time when Ireland moved from being a low- 

growth, high-unemployment economy to being having among the highest growth rates and 

lowest unemployment rates within the EU. Much of this growth has been attributed to its 

export success, a large component of which has been in the form of manufacturing exports 

by multinational enterprises based in Ireland. This chapter looks solely at the indigenous 

manufacturing exporters, which, on average, export over one third of their output.

The chapter is organized as follows: Section 2.2 gives an overview of the recent theoretical 

and empirical literature, while Section 2.3 details the particular decomposition 

methodology adopted. Section 2.4 describes the data and variables used in the analysis. 

Section 2.5 presents the empirical evidence on the export behaviour of Irish-owned 

enteiprises for the Irish manufacturing sector under three sub-sections: (i) the general 

results for Irish manufacturing as a whole; (ii) results based on average size as measured 

by average employment; and (iii) sectoral results using the O ECD ’s technological 

groupings;" Section 2.6 contains a summary and conclusions.

" A n analysis w as a lso  undertaken based on the geographical location  o f  firm s usin g  the 8 R egional 
A u thority  (N U T S  3) reg ion s, those  resu lts are not reported here.



2.2 Motivation

In recent years rich new firm level datasets have been made available for a number of 

countries, including Ireland, the UK, US, France, Colombia and Chile. The analysis of 

these datasets for evidence on exporting in the presence of sunk costs uses an approach 

developed by Roberts and Tybout (1997) following earlier theoretical models of Baldwin 

and Krugman (1989) and Dixit (1989) which focused on the impact of sunk costs on 

hysteresis in international trade. Empirical evidence using these micro-level data sets has 

shown that firms producing similar goods react very differently to macroeconomic and 

international stimuli (Bernard and Jensen, 1995, 1999; Roberts and Tybout, 1997; 

Clerides, Lach and Tybout, 1998). The presence of fixed costs associated with entering 

the export market results in some firms, even within the same industries, exporting while 

others produce exclusively for their domestic market. Therefore, the usual simplification 

of traditional and “new” trade theory of basing the analysis on homogeneous firms, even 

within an industry, hides important effects that help to explain why some firms export 

while others do not.

The empirical studies suggest that successful theoretical frameworks for studying firms 

and the decision to export should incorporate intra-industry heterogeneity in size and 

productivity. As a result of the emerging empirical evidence, innovative new models of 

international trade based on firm heterogeneity have been developed. These recent 

theoretical frameworks that introduce such heterogeneity in otherwise standard models of 

international trade are found in the work of M elitz (2003) as well as the extensions of 

Bernard, Redding and Schott (2007) and Yeaple (2005), and the alternative approach of 

BEJK (2003).

12



These m odels were m otivated by the findings o f preceding firm -level em pirical studies and 

they provide guidance to subsequent em pirical studies that seek to explain the relationship 

betw een trade, productivity and reallocations. The new theoretical m odels provide solid 

m icro foundations to underpin the recent empirical findings on firm s’ export 

heterogeneity. The theories are prim arily concerned with trade induced resource 

reallocations from  less efficient to m ore efficient firm s and industries. The focus is on the 

entry decisions o f firms facing a fixed or sunk cost associated with entry into an industry 

and further costs (fixed and variable) incurred if, after successful entry, they decide to 

export. The trade costs are assum ed to be significant, resulting in the self-selection o f only 

the m ost productive firm s into the export m arket. The m odels show how  exposure to trade 

leads to inter-firm  reallocations o f resources tow ards m ore productive firms.

Various different m ethodologies are being used to explore firm  level heterogeneity. One 

approach which is grow ing in popularity is the use o f decom position techniques to 

exam ine changes over tim e and how  they can be attributed to changing industry structure. 

For exam ple, Bernard and Jensen (2005) decom pose the growth in aggregate exports into 

the contributions from  starters, stoppers, continuers and switchers using the US Census of 

M anufacturing for 1987 and 1992. They find that 87 per cent o f the grow th in exports is a 

consequence o f continuing exporters increasing their export intensity w hile the rem aining 

13 per cent results from  the entry o f new exporters.

A nother em pirical study focusing on exporter heterogeneity is W agner (2004), which uses 

plant level data on m anufacturing firm s in the Germ an state of Lower Saxony. In this 

paper changes in export behaviour are explored over tw o-year intervals for the 8-year 

period 1995 to 2002, focusing specifically  on the export boom  of 1997-1998. Changes in 

total m anufacturing exports, as well as four broad m anufacturing sub-sectors, three
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technology classes and six size classes (measured by the average number of employees),

are decomposed into contributions from firms that enter the export market (starters),

continuing exporting firms with increasing, constant and decreasing export values

(continuers) and firms that exit the export market (stoppers). W agner finds a high degree

of heterogeneity among German exporters even within the same sector and size category.

He also finds, perhaps surprisingly to those unfamiliar with this type of firm level analysis,

12that a large number of plants experience decreasing export sales during an export boom.

His analysis shows that continuing firms dominate in all sectors and size classes, while

starters and stoppers contribute non-negligibly to the overall change in net exports,

1 salthough this varies across sector and size class. ' The main drivers of the 1997-8 export 

boom were a small number of large plants (those with 500 or more employees); while 

accounting for just 4 per cent of all exporting firms, these plants contributed approximately 

81 per cent of the gross increase and almost all of the net increase in exports during the 

boom.

This chapter builds on and extends the analysis of W agner (2004) in several w ays.'”* First, 

whereas W agner distinguishes between export continuers, export starters and export 

stoppers, we add two further categories: export re-starters and export re-stoppers. The 

distinction between starters and re-staiters is important in the light o f the perceived 

baiTiers that plants encounter on entering export markets. Such bairiers may be much 

lower on the second occasion, i.e., it is easier to re-start than to start exporting. Thus 

plants re-entering the export market can be expected to have a greater chance of being 

continuing exporters than plants that are entering for the first time. The distinction

'■ About one  third o f  all firms, regardless o f  group, experienced  a dec line  in export values during the export  
b oom  period.
”  Export starters and stoppers exist in all but the largest s ize  category  ( 5 0 0  or more e m p lo y ee s ) .
'■* S ee  G leeso n  and Ruane (2 0 0 7 )  for a com parative  analysis  o f  Irish and German (L o w e r  Sa x o n y )  
manufacturing export dy n a m ics  fo l lo w in g  the W agner  (2 0 0 4 )  approach.
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betw een stoppers and re-stoppers is also useful in that "re-stoppers" captures a tem porary 

exit from  the export m arket while “stoppers” refer to a perm anent exit.

Secondly, we can apply the analysis of export dynam ics in heland  to com pare both an 

export boom  (1999-2000) and a slum p (2001-2002), w hereas W agner’s data period only 

allows him  to analyse a boom  period (1997-1998). O ur results confirm  that the 

heterogeneity  that appears in the boom  situation is also found in a slum p. M any plants, 

even those w ithin the sam e broad sectoral group or size category, continue to expand 

exports during a period where there is a dram atic export slum p with the m ajority o f plants 

cutting exports or exiting the export m arket. Thirdly, W agner has data for ju st one region 

o f Germ any, nam ely. Low er Saxony, w hereas we have data for the whole country.

Finally, one o f the effects o f globalisation is that there is increasing im port com petition in 

dom estic m arkets from  firm s which have significant scale as global exporters. To cope 

with such com petition, firm s in small econom ies which m ay have been protected through 

barriers to trade in the past, m ay have to increase scale to rem ain price com petitive. This 

is particularly im portant if there are significant fixed costs for which the required scale 

m ay be such that it is im possible for them  to sell all o f their output on the dom estic market. 

Hence the im pact o f globalisation on producers in small m arkets m ay drive them  into 

exporting at an earlier stage o f the life cycle than would be the case for firm s operating in 

large m arkets. Thus we conjecture that firms in Low er Saxony, which can sell elsewhere 

in G erm any, w ould not be expected to enter export m arkets as early as firms in the Irish 

market. Earlier entry into exporting increases risk for the sm aller firm  and m ay mean that 

these firms are more likely to have greater volatility in term s of entering and exiting export 

m arkets than their Low er Saxony equivalents. This focus on small open econom ies 

provides a new perspective on the issue of exporting in the literature which has
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traditionally focussed on the need for exporters to be relatively more efficient in order to 

overcome the higher costs of exporting. What is being suggested here is that firms, at least 

in some sectors, in small countries need to export in order to achieve the scale necessary to 

survive the import competition -  in effect, if they cannot export, they are unlikely to 

survive import competition.

Furthermore, W agner (2004) is dealing with a region while we are dealing with a country. 

Plants in Lower Saxony have an opportunity to sell outside the region without exporting 

by selling to other markets in Germany; this option is not available to plants located in 

Ireland. Also, the population (and thus the domestic market) of Ireland is half the size of 

that of Lower Saxony. Consequently, as a means to achieving competitiveness through 

economies of scale one would expect the plants in Ireland to export at an earlier stage of 

the development cycle than those in Lower Saxony, and as a result to exhibit greater 

export volatility.

The decomposition methodology employed by W agner is useful for revealing the degree 

of heterogeneity that exists amongst exporters within any chosen sector/sub-sector. In our 

study of Irish manufacturing, we use W agner’s approach to examine the export dynamics 

of a small open economy where firms engage in export activities at an early stage of their 

development and which enjoyed a major export boom and suffered a major export slump 

during the period of analysis. The following section outlines the methodology.

2.3 Decomposition Methodology

The decomposition methodology, built on W agner (2004),'^ decomposes the net change in 

total exports into its micro level dynamic components by examining the export growth

This method is an adapta tion o f  the approach  widely used in the jo b  turnover literature (for exam ple  see 
Davis. H aitiwanger and Schuh (D HS). 1996).
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rates of six types of exporting firms: starters, re-starters, continuing exporters witii 

increased export values (increasers) and those with decreased export values (decreasers), 

re-stoppers and stoppers, in order to analyse the contribution of each type of exporter to 

net export growth. Exporting firms that exit and re-enter at a later date are a common 

feature in the data for Irish manufacturing firms. In this chapter we introduce the concept 

of re-switching behaviour which is captured by the use of the two categories o f re-starters 

and re-stoppers. Re-starters are re-switcher firms that have exported previously, exited and 

then re-entered the export market in a later year; as they have some prior exporting 

experience, it is important to distinguish them on re-entry from true starters. Similarly, re

stoppers are re-switcher firms that have exited the export market on at least one previous 

occasion. The distinction between starters and re-starters is particularly important as the 

latter have distinct advantages in re-entering export markets over starters in that they have 

already incurred some of the sunk costs of entering export markets and have gained 

valuable experience of foreign markets from previous international transactions.'^

Manufacturing firms are compared over two year intervals for the period 1985-2003. 

There are many firms which did not export at all; since this study is about enterprises 

which export at some point, these non-exporters do not enter the analysis. Using the period 

1995-1996 as an example, each of the remaining exporting firms in this two-year period 

belongs to one of the following six categories:

(i) Starters are firms that did not export in 1995 or at any previous date but did in 

1996.

(ii) Re-starters firms that exported and exited prior to l995 and re-entered the 

export market in 1996, but did not export in 1995.

T he difference  b e tw een  re-starters and starters will be greater the more recent the p e i io d  in w h ich  the firm 
previously  exported.



(iii) Increasers are continuing establishments that experienced an increase in export 

values between 1995 and 1996.

(iv) Decreasers are continuing establishments that experienced a decrease in export 

values between 1995 and 1996.

(v) Re-stoppers firms that exit the market in 1996, having exported in 1995, and 

subsequently re-enter in a later year.

(vi) Stoppers are firms that did report exports in 1995 but not in 1996, or in any

subsequent year.

To apply this methodology, re-starters and re-stoppers have to be identified separately in 

the data and classified as such throughout. The effect of this is that if, following entry, 

they subsequently exit and re-enter, firms are classified from this first exit as re-starters 

and/or re-stoppers as appropriate. Obviously firms that exit exporting just once in our 

time-frame could ultimately re-enter and hence could be latent re-stoppers unless they 

cease production. In other words, all stoppers are potential re-entrants unless they cease 

production entirely.

The net change in total exports between the two years in an interval is the sum of the 

positive gross changes by the first three types, the export creators, and the negative gross 

changes in the last three types of exporting firm, the export destroyers. The percentage 

change in total exports is also calculated to show the relative contribution of each of these 

types of exporting firms to the change in total exports in a given two-year interval.

The notation adopted is similar to that used by Davis et al. (1996). Subscript e denotes the 

establishment or plant; .v denotes the sector or size class and t denotes the time period. 

Generally upper case letters refer to levels: exports (X), export creation (C), export

destruction (D). Lower case letters refer to rates: for example, c is the export creation rate.



defined as the size weighted sum of export growth rates among the subset of plants with 

expanding exports. The symbol delta, A, refers to the first difference operator, e.g. 

AX,  = X, -X, . ! .

2.3.1 Gross Export Creation and Destruction

Gross export creation is the sum of all exports at expanding exporters and newly expoiling 

or re-exporting plants. Thus gross export creation in sector s at time t is

Gross export destruction is the sum of all exports of contracting exporters, export stoppers, 

and export re-stoppers. Thus gross export destruction in sector s at time t is

^ € 5

where the superscripts -I- and -  indicate the subset of plants in the sector that expand and 

contract, respectively.

Export creation and destruction can be expressed as rates by dividing by a measure of 

sector size. Plant export growth is size-weighted following the methodology in Wagner 

(2004), which expresses the plant-level growth, gesi, as the change in exports of the plant 

between period t and t-\ relative to the total value of sectoral exports in r-1.'^ The plant- 

level exports growth rate, is

This differs from the method of DHS (1996) who measure plant level employment growth rate as a simple 
average o f  employment in period's t and t - I . The conventional growth rate measure, g.  which divides exports

by lagged exports is monotonically related to the DHS growth measure. g \  as follows: g  =  --------------- .

See Appendix 2.1 for an example using the DHS methodology on total indigenous manufacturing exports.

(2 . 1)

A, = ZAX (2 .2)
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T he sectoral rates o f  g ross export creation  and gross export d estruc tion  are s ize-w eigh ted  

sum s o f  p lan t-leve l g row th  rates:

= Z (2.4)
i-eS*

and

= S  • (2.5)
eeS

2.3.2 Net Export Change

T he net change in to tal exports  b e tw een  years in  any tw o -y ear period  is the  sum  o f  the 

positive  g ross changes by  the estab lish m en ts w ith  increased  exports and ex p o rt starters/re- 

starters and the n ega tive  gross changes o f  the estab lish m en ts  w ith  d ecreased  exports and 

export s to ppers/re -stoppers.

G ross export creation  and g ross export d estruc tion  in a sec to r are re la ted  to  net change in 

to tal exports  as fo llow s:

= (2 .6 )

N et export creation  is a lso  equal to the  s ize-w eig h ted  sum  o f p lant g row th  ra tes,

net,, = (2.7)
ceS

W here firm s m ove from  one ca teg o ry  to  an o th er o v er the  cou rse  o f  a tw o -y ear in terval an 

average value fo r exports is ca lcu la ted  as

V  1 Y

(2 .8 )

w here and / refers to the to tal exports o f  es tab lish m en t e in ca tego ry  o r sec to r ,v in 

tim e t and tim e t -I  respectively . T h is  ap p ro x im atio n  to g eth er w ith  the ro u n d in g  o f exports 

to m illions o f  E uros resu lts in som e d iffe rences betw een  the net ch an g e  in to tal exports  and
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the sum o f the com ponent parts, that is, the sum o f the contributions o f the various 

exporter types. These differences are small and only relate to the decom positions by size 

class and sectors.

2.4 Data

The statistical analysis in this paper uses data from  an unbalanced panel o f local 

production units constructed from  cross-section data collected as part o f the Census of 

Industrial Production (CIP), which is conducted annually by the Irish Central Statistics 

O ffice (CSO ). The Irish survey specifically asks about enterprise exports thus allow ing a 

detailed exam ination o f plant- level exporting behaviour.

A lthough the CIP covers all local units w ith three or m ore em ployees it should be noted

that som e firm s were absent from  the Census for various spells in the period 1985 to 2003.

This usually occurs because a firm  either becam e too small (less than three em ployees) to

respond to the Census, or because it was re-classified out o f the m anufacturing sector into

another sector, m ost likely into services. In order to overcom e this discontinuity  of

inform ation, which would undem iine the analysis in the light o f the high incidence of

18export re-sw itching behaviour o f Irish m anufacturing firms, plants with any 

discontinuous years have been excluded from  this analysis.'^

In the CIP a firm ’s exports are reported as a m easure o f export intensity, that is, the 

percentage o f the firm ’s turnover that is exported. In order to calculate the value of 

exports, in euros'^, for each firm  the percentage o f exports is m ultiplied by total turnover.

See table 2.1 for the shares o f  re-switching firms in total exporters  by year.
”  T hese  omitted  firms account for 8.3 per cent o f  all firms; 3.3 per cent o f  total turnover.  3.2 per cent ol 
gross output; 4 .0  per cent o f  total em ploym en t ;  and 6.8 per cent o f  total exports  over  the entire period. Some 
53.3 per cent o f  the omitted firms were engaged  in exporting  at some point.

All values for the pre-Euro  period. 1985 to 2001. have been converted to Euros at the European  Central 
Bank convers ion  rate o f  IE£ 1 = € 1.26974.
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How ever, it should be noted that gross output is used as a proxy for total turnover in the

^  1period 1985 to 1990 inclusive, as data on turnover are not available for that period.“ 

Using this inform ation wc calculate the establishm ent export values each year, this was 

deflated using the C S O ’s Producer Price hidex, with 2000 as the base year.

The construction o f the panel and the identification o f types o f exporters takes place in 

four stages. The first involves m atching the cross-section plant-level data across years by a 

unique plant identifier num ber. Once the plant-level data are longitudinally linked, those 

plants where it was not possible to determ ine the true nature o f the exporting behaviour 

(due to a discontinuity o f export observations) w ere excluded. The third stage involves 

separating plants into groups defined by export behaviour w ith regard to their total exports 

(TE). First we have the continuing exporters: export growers [TE,./ > 0, TE, > 0 and 

TE,.i < TE,] and export decliners [TE,./ > 0, TE, > 0 and TE,.i> TE,], where t is the current 

period. Second, we have the firms which switch from  not exporting to exporting in the 

tw o-year period. These are the export starters [TE,.| = 0, TE, > 0 and TE,.;. = 0 for all 

previous years, k] and the export re-starters [TE,.i= 0, TE, > 0 and TE,.^. > 0].^^ Finally, 

we have the firms that changed from  exporting to not exporting over the period: export 

stoppers |TE,-i> 0, TE, = 0, and (TE,+y = 0) for all future years, j \  and export re-stoppers 

lTE,.i> 0, TE, = 0, and TE,+; > 0 for some /]. The fourth stage involves calculating the 

shares o f exporting firms for each type of exporter plant for each tw o-year tim e period.

Figure 2.1 sets out a fram ew ork which allows us to exam ine the responses o f the different 

types o f firms over each tw o-year period. In the first instance we decom pose all exporters 

into export creators and export destroyers. Export creators (destroyers) are defined as the

■' T urnover is the sa les o f  the firm  in a g iv en  year w hereas gross output if  the co st o f  the products 
m anufactured in the year. Uniii<e gross output, turnover inc lu des the va lue o f  stock  at the b eg in n in g  o f  the 
period and ex clu d es unsold inventory at the end o f  the period.
■■ In the ca se  o f  each firm  that began to export over the period , its previous export status w as exam in ed  to 
determ ine w hether it w as an export starter or re-starter.
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sum of all firms that contribute to expanding (contracting) total real exports over a two- 

year interval. We then disaggregate each of these two groups of exporters into three 

subgroups, giving us six types of exporting firms; export increasers (firms which saw their 

real exports grow between the two periods), export starters (firms which began to export 

for the first time over the period), export re-starters (firms which has previously exported 

and returned to the export market over the period), export decreasers (firms whose real 

exports declined over the period), export stoppers (firms that exited the export market over 

the period for the only or final time) and export re-stoppers (firms that exited the export 

market but subsequently re-entered). These various exporter types are expressed as shares 

of the total number of exporters in a given two-year interval. Taking re-starters and re- 

stoppers together, we have export re-switchers.

The decomposition in this chapter is carried out for manufacturing as a whole and for 

various subsets of firms. A measure of the scale of a firm ’s manufacturing activity is 

captured by the average size of exporting firms, measured using the simple average of 

establishment employment numbers over each two year interval. Six all-inclusive and 

mutually exclusive average size categories have been defined; these are establishments 

with an average of: (i) less than 20, (ii) 20-49, (iii) 50-99, (iv) 100-249, (v) 250-499 and 

(vi) 500 or more employees. The sectoral decomposition is conducted using the O ECD ’s 

technology classification which aggregates firms at the 3- and 4-digit levels into four 

technological classes: high-tech (HT), medium high-tech (MH), medium low-tech (ML) 

and low-tech (LT)."'^

The results of these various decompositions based on the methodology and exporting firm 

types outlined in the previous sections are presented in the next section. The findings are

Export re-sw itchers could  a lso  export cont inuou s ly  over  a g iv en  tw o-year  period, that is. they could  be 
increasers or decreasers.

S e e  A p pend ix  2.5 for further details  o f  the sub-sectors contained in each  class.
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presented in several sub-sections covering total manufacturing, average size, and OECD 

technological groupings.

2.5 Results

This section reports the results of the data analysis as outlined in sections 2.3 and 2.4. The 

results are presented in four sub-sections as follows: sub-section 2.5.1 contains the general 

results for the exporting activities of indigenous manufacturing as a whole. Sub-section 

2.5.2 presents results for average size as measured by establishment average employment 

levels classified into 6 size categories. In sub-section 2.5.3 the exporting activities of 

indigenous manufacturing firms are examined using the OECD’s classification of firms by 

technology groupings based on the ranking of 3- and/or 4-digit Nace classifications into 4 

groups; high-tech, medium high-tech, medium low-tech and low-tech.

2.5.1 Decomposing M anufacturing Exporting Activities

This section reports the overall findings on exporting activities of the indigenous 

manufacturing sector, based on the decomposition of exporters by type, along with their 

individual contributions to changes in net exports for each two-year period between 1985 

and 2003. Table 2.1 shows the engagement in export trade of Irish manufacturing plants 

over the period. The number and proportion of exporting firms varies widely - from a low 

of 1,394 and 42 per cent of all firms in 1986 to a high of 2,280 firms in 2000 and the 

highest proportion of exporting firms in 1994 (60 per cent), with the average proportion 

for the period at 51 per cent. With more than fifty per cent of firms typically exporting in 

any one year, the volatility in export behaviour is reflected in the very high percentage of 

export re-switcher firms in each year, that is, the sum of re-starters and re-stoppers, 

ranging from a low of 34 to a high of 44 per cent. This suggests high levels of churning as 

firms enter/re-enter and exit/re-exit export markets.
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Table 2.1 also reports the total exports in millions of euro (at constant 2000 prices), as well 

as the annual percentage of turnover that is exported for the period. Total exports vary 

year-to-year and averaged 34 per cent of turnover over the period. Exports w'ere strongly 

trended upwards until 2001, after which they declined in real terms and as a share of 

turnover exported. Interestingly, relatively low values of the percentage of turnover 

exported occur after 1995 during the “Celtic Tiger” era while the highest shares appear in 

1988 and 1989, prior to that exceptional period of economic growth. These results would 

suggest that during the time of exceptionally high growth in the Irish economy in the mid 

to late 1990s Irish manufacturing firms were directing their efforts primarily towards a 

growing domestic market, while during the relatively low grov/th period of the mid 1980s 

and early 1990s firms were exporting a larger proportion of their turnover.

A decomposition of the dynamics underlying the aggregate export statistics, in terms of 

starters, re-starters, increasers, decreasers, re-stoppers and stoppers, was conducted for 

each of the eighteen two-year intervals between 1985 and 2003.“  ̂ Figure 2.2 shows 

considerable volatility in net export growth rates over the period, with the greatest 

volatility in the 1999-2002 period. In this chapter, we explore export dynamics in tw'o key 

intervals -  an export boom year (1999-2000), which saw net exports increase by almost 35 

per cent, and an export slump year (2001-2), in which net exports declined by over 26 per 

cent.'

In Table 2.2 the numbers and shares of the six exporter types for total indigenous 

manufacturing are presented. Not surprisingly, the export boom of 1999-2000 saw

This is s imilar to the conjecture in Sutherland (2 0 0 3 ) .
T hese  results are reported in A p pend ices  2 .2 .  2.3  and 2.4.
T he results for the w h o le  period, w h ich  are reported in Append ix  2 .2 .  i llustiate the sam e patterns ot 

heterogeneity  that are evident in the b o o m  and s lum p years.



exceptionally high levels and shares of export starters and re-starters, 649 firms (24.1 per 

cent) and 296 firms (11.0 per cent) respectively, compared to average shares of 12.8 per 

cent for starters and 6.2 per cent for re-starters over the entire period." W hile more than 

950 continuing exporters experienced increased exports during the export boom, over 350 

continuing exporters had reduced exports and over 400 firms exited the export market. In 

other words, almost thirty per cent of exporting firms experienced decreased exports 

during the 1999-2000 export boom.

The heterogeneity in exporting behaviour is equally evident in the export slump in 2001-2. 

Unsurprisingly, there was a dramatic increase in the number of continuing exporters who 

experienced a decline in exports -  almost one thousand enterprises or almost two thirds of 

all continuing exporters. Furthermore, over three hundred and fifty firms exited the export 

market -  some 15 percent of exporting firms. However, even in this year of dramatic net 

export decline, one third of all continuing exporters enjoyed increased exports and almost

29400 firms started to export, over two thirds of whom were exporting for the first time.

Two results emerge clearly from Tables 2.1 and 2.2. Firstly, indigenous Irish 

manufacturing firms exhibit high but volatile rates of participation in exporting. Secondly, 

a large number of firms experience export destruction in export boom periods and 

correspondingly, a large number o f firms experience export creation during export slumps.

In Table 2.3 the value of total exports for both years in each interval together with the net 

rate of change in exports, as well as the decomposition of this net change into the gross 

rates of export creation and destruction for each type of indigenous exporter are reported.

S e e  A p p en d ix  2 .2 .
N o  firm s reported constant exports over  the period w hich is unsurprising s in ce  real export va lues, 

m easured in constant 2()()() euro prices, are reported. H o w ev er , as shall be seen  later, m any o f  the contin u in g  
firm s did exp erien ce  constant export in ten sities , m easured by total exports as a p ercentage o f  total turnover.
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The scale of change in these two intervals can be set in context by reference to the 

averages for the whole period. The average net growth in exports was 4.9 per cent for the 

entire period, with average positive contributions from export starters, re-starters and 

increasers of 6.3, 1.7 and 15.9 per cent respectively, and average negative contributions 

from decreasers, re-stoppers and stoppers of 11.2, 2.0 and 5.7 per cent respectively.'

Despite the importance of churning in terms of entering and exiting export markets, it is 

the activities of continuing exporters that dominate the net change in total exports in both 

boom and slump years, where their contribution to export growth and decline respectively 

exceeds the net change for the sector overall. These results are broadly in line with those 

of W agner (2004), who finds that continuing exporters dominate the net change in total 

exports during the German export boom. However, he finds that entry and exit contribute 

only marginally (approximately 0.7 per cent each) to the overall change in net exports. 

This rate of churning is less than that evident in the Irish case with entry/re-entry and 

exit/re-exits accounting for 12.8 and 10.2 per cent of net export growth respectively in the 

boom period.

Finally in this sub-section, we look at changes in exports in terms of export intensity, 

which measures the proportion of turnover that is exported by a firm over time. The export 

intensity of continuing exporters allows us to examine whether growth/decline in exports 

is associated with growth/decline in total turnover, in which case export intensity may 

increase, be unchanged (constant) or decline.'^' Table 2.4 shows that in the 1999-2000 

export boom, almost 44 percent of continuing firms experienced reduced export intensity, 

that is, a falling proportion of their outputs being exported. Since we know that these

S e e  A p pend ix  2.3.
For ex a m p le ,  i f  turnover increases w h ile  the am ount o f  exports rem ains constant then export intensity will  

decline;  c o n v erse ly ,  if  the amount o f  exports  d ec lines  but by less than the dec line  in turnover, export intensity 
will increase.
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firm s’ exports were expanding in real terms, the lower export intensity must reflect greater 

domestic market sales and may reflect the buoyancy and higher profitability of the Irish 

market at that time, hi the 2001-2002 export slump, despite the large decline in net 

exports, over 47 percent of continuing exporters experienced an increase in export 

intensity.'“ The heterogeneity of exporter experiences is not restricted to contrasting 

periods, and reveals a micro-structure of firm behaviour that is concealed when focusing

T O

solely on economic aggregates such as net exports. ‘

2.5.2 The Decomposition of Exporters by Average Size

In this section we explore evidence for the effects of export market participation on the 

scale of production (proxied by average employment size). It can be argued that exporting 

activities enable firms to reach minimum efficient scale; this is especially relevant for 

firms in a small economy where the small size of the domestic market may prohibit, or at 

least inliibit, the achievement of economies of scale unless the firm can expand sales into 

outside markets. Plant size can be used as a proxy for the scale of production with larger 

enterprises generally able to achieve lower costs and hence greater export potential. We 

examine this using a decomposition analysis by average plant size, measured using the 

simple average of numbers employed over the two-year intervals.

Table 2.5 shows the percentage of exporters by size class as well as each class’s share of 

the total number of exporting firms for 1985 and 2 0 0 3 . Firms in all size categories, even 

the smallest, export. Not surprisingly, the lowest exporter proportions tend to be in the 

smallest size categories, and as the domestic market has grown, the share of total exporters

This may reflect the s low dow n in the Irish econom y that year.
See A ppendix  2.4 for the Export Intensities o f  C ontinu ing  Exporters .  1985-2003. On average some .38.5 

per cent o f  continuing exporters experience  increased export intensity over  the period, while the shares o f  
continuing exporters experiencing no change  o r  a negative change in export intensity are 25 .6  and 35.9 per 
cent respectively.

Care should be taken when looking at the largest size classes, due to the small num ber o f  firms within 
these classes.
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in the smallest size category has declined. In all other size categories, the share of 

exporters has increased very substantially between 1985 and 2003.'^^ The largest average 

size class accounts for less than 0.5 per cent of total exporters between 1985 and 2003, a 

result which differs from Wagner (2004), who finds that in Germany (Lower Saxony) the 

largest firms account for almost 7 per cent of total exporting firms in 1997-8. It should be 

noted however that firm size distributions in Lower Saxony and Ireland differ greatly; for 

example, in Ireland the smallest size class has the largest share of exporting firms, 64 per 

cent, compared to just 4 per cent in Lower Saxony during their respective boom periods. 

Table 2.5 also reports the percentage o f turnover exported by size class as well as each 

class’s share of the total exports for 1985 and 2003. There has been considerable growth 

in the percentage of turnover exported in all size categories over the period with the 

smallest size class experiencing an increase of 95 per cent. The two smallest size classes 

increased their share of total exports at the expense of all other classes, except the 250-499 

class.

Table 2.6 shows the numbers and share of exporting firms in each size class for 1999-2000 

and 2001-2 by exporter type. The largest share of exporting firms in the smallest size class 

occurs among starters (33.5 per cent) in 1999-2000, while for the following five size 

classes it is increasing continuers that account for the greatest shares. This result is not 

surprising as in a small economy, where, ceteris paribus, exporting is seen as a means to 

achieving scale, and thus firms in this economy would be expected to enter the export 

market at an early stage of development. Similarly, we find that continuing decreasers 

comprise the largest shares of exporting firms across all size classes in 2001-2. The two 

largest size classes have no export starters, re-starters, re-stoppers or stoppers in either of

T he  small increase in the average share o v e r  the period reflects the d o m in a n ce  in terms o i  numbers o f  
firms in the smallest  category.
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these two periods of dramatic boom and slump; this is in Hne with W agner’s (2004) 

findings for exporters in Lower Saxony.

Table 2.7 presents the contributions o f export creation and destruction to net export 

changes in each of the two focus periods. During the export boom, the 250-499 size 

category experienced the largest export growth, almost 63.5 per cent growth. As might 

be expected, the smallest size category is the most volatile with export starters and re

starters making the largest contribution (45.7 per cent) to the net export growth of 37.1 per 

cent, which results from export creation and destruction rates of 77.7 and 40.6 per cent 

respectively. The contribution of increasers dominates in all other size classes.

In the 2001/2002 export slump, the largest size category experienced the greatest decline 

in net exports (49 per cent), almost entirely due to the declining exports of continuing

37exporters.' While all size classes experienced a decline in net exports, there was also 

significant export creation, especially in the smallest size category (34.6 per cent).

These decomposition results by class size differ from Wagner. He finds that the smallest 

size class experienced a negative change in net exports (-5 per cent) in the German export

38boom' , whereas we find that the smallest size class contributes over 13 per cent to the net 

increase in total exports and experienced an increase in net exports of more than 37 per 

cent.

In Lower Saxony expansion in the largest firms, amounting to just 4 per cent of all 

exporters, account for almost all (98 per cent) of the net increase in total exports, while in

S in ce  larger firms have  relatively higher survival rates, they w ou ld  not be as l ikely  to exit  in a s lum p and 
w ou ld  m ost l ikely  be already exporting w h en  the b oom  occurs.

A s  noted above ,  larger firms are less l ikely  to c lo se  in a slump.
H o w ev er ,  he cautions on attaching too much importance to the results for this c lass  as "the contributions o f  

very sm all firms ( less  than 20  e m p lo y e e s )  to total exports can be expected  to be neglig ib le ."  (p .498)
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Ireland the expansion of largest firms, representing less than 0.3 per cent of exporters, 

account for just over 9 per cent of the net increase in total exports in the export boom 

period.

A high level of heterogeneity exists amongst exporting firms across size categories and 

within the same average size categories. While the activities of continuing exporters 

generally dominate the pattern of net export change over the period, entry/re-entry

39dominate in the smallest size class during the export boom of 1999-2000.'

2.5.3 The Sectoral Decomposition of Exporters

In this sub-section total manufacturing is disaggregated by sector using the OECD’s 

technological groupings in order to examine the evidence for exporter heterogeneity at 

sectoral level as well as any evidence for the restructuring of manufacturing exports 

towards more high-tech activities. Table 2.8 reports the share of firms that engage in the 

export market by OECD technological grouping, as well as the share that each group 

contributes to the overall number of exporters in 1985 and 2003. Over 70 per cent of 

high-tech firms are active in the export market in both years, while the corresponding 

export-market participation rates for other technological groups range from 36 to 55 per 

cent. Despite the large share of exporting firms in the high-tech sector, this sector accounts 

for just 3.2 per cent of all exporting firms in 2003 while the low-tech sector accounted for 

48.6 per cent.'^°

T he  smallest size class experiences the greatest volatil ity reflected in the high degree o f  churn ing  in the
export boom  and the s lump periods.
40

H igh-tech exporter firms increased their share of the total between 1985 and 2003. when they grew by 
more than 30 per cent growth, at the expense  o f  low-tech firms which accounted for 49.5 in 1985. The shares 
o f  m edium  high and m edium low-tech sectors in total export ing  firms rem ained unchanged at around 16 and 
3 1 percent, respectively, over the period.
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Table 2.8 also presents the share of turnover exported by each technological group along 

with each group’s share of total manufacturing exports for the two years. Again, it can be 

seen that the high-tech sector exports the largest share of its turnover (64.4 per cent in 

2003), and accounts for a very small, albeit an increasing share of total exports (7.4 per 

cent in 2003). The medium high-tech sector doubled its share of total exports over the 

period, increasing its share of turnover exported by 76.5 per cent. The medium low-tech 

sector exported an increasing share of its turnover over the period, which increased by just 

over 37 per cent and its share of total exports increased similarly. The low-tech sector 

experienced an increase its share of turnover-exported - up from 28 per cent to 36.5 per 

cent, but it experienced a decline of 19 per cent in its share of total exports (from 83.6 per 

cent to 67.7 per cent) over the period.

The numbers and shares of exporter types by the OECD technological groupings for the 

previously highlighted 1999-2000 and 2001-2 intervals are presented in Table 2.9. 

Perhaps the most striking feature of this table is the high degree of churning that exists in 

the boom interval, particularly in the high-tech sector, which has the lowest share of gross 

export creating firms (66.3 per cent) and the highest share of gross export destroyers (33.8 

per cent)."*' While a great deal of heterogeneity in terms of contributing types exists across 

the four sectoral groups, increasers generally dominate the export pattern during the export 

boom.^"

The high-tech group fared worse than other sectors during the export slump of 2001-2, 

experiencing the highest share of export destroyers (68.2 per cent). Again, continuing

■*' T h ese  com pare with averages o f  7 0  per cent for gross export-creating  firm s and 2 9  percent for gross export 
destroyers in the other three groups.

T he ex cep tio n  is the m edium  iow -tec ii group, w here export starters contribute 2 9 .9  per cent to gross export 
creation w h ile  increasers portion is slig h tly  low er  at 2 8 .3  per cent.
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firms dominate the patterns, decreasers shares of exporting firms accounting for between 

36 (MLT) and 56 (HT) per cent during this interval.

Progressing to the dynamic decomposition of exporters by OECD sector, Table 2.10 

shows that the high-tech group experienced very large net export growth (82 per cent) in 

the boom period, almost 83 per cent of which was due to continuing fimis with increasing 

export values. Despite the large net export growth evident in this group, there was gross 

export destruction amounting to 15.4 per cent for the interval. The low-tech group had the 

smallest growth rate for net exports, 28.6 per cent, with an increasers’ share of 29.3 per 

cent. This group experienced the highest share of export market exits (12.6 per cent) for 

the period. In the slump period the high-tech group experienced the largest decline in net 

export growth (53.1 per cent) during this time followed by the low-tech group (26.4 per 

cent). In each period the largest share of the growth/decline in net exports was due to the 

share of continuing exporters with increasing/decreasing export values over the period. 

This is to be expected as the presence of sunk costs of exporting results in hysteresis 

whereby existing exporting firms respond to macroeconomic stimuli by expanding or 

contracting exports rather than exiting from the international m a r k e t . O n c e  more, 

heterogeneity is strongly evident among exporters even within the same technology group.

Comparing our results with those of Wagner (2004), we see substantially higher levels of 

churning across all technology groups than those reported for Lower Saxony.'*"* Also, in 

terms of engagement in the different sectors, the share of high-tech exports by expanding 

exporters in the net change in total manufacturing exports is much higher for Ireland 

during the export boom, 11.9 per cent, compared with just 3.6 per cent for Germany. The

See Baldwin and K rugm an  (1989) and Dixit (1989) for theoretical models and Bernard and Jensen (1995 
and 1999); Roberts  and Tybout (1997) and d e r i d e s  et al. H 9 9 8 )  for empirical evidence.

W a g n e r 's  (2004) paper  has three technology groupings, high-tech, m edium  iech and other industries. 
These classif ications are based on the N lW /lS l  list which sorts industries according to the ratios o f  R & D  
spending  to sales.
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con'esponding shares for m edium - and low-tech exports were 32.2 and 55.9 per cent 

respectively, in contrast to 87.9 and 8.5 per cent for Low er Saxony. These results indicate 

that while there is some evidence o f restructuring away from  low-tech toward m edium  and 

high-tech activities in the export m arket over the period 1985 to 2003, low-tech 

m anufacturing goods still account for a very high share o f Ireland’s exports.

2.6 Summary and Conclusions

Building on the m ethods used in W agner (2004) to explore export behaviour in a Germ an 

region, this chapter exam ined the m icro-structure underlying the change in net exports in a 

small open econom y using decom position techniques adapted from  the labour turnover 

literature. The analysis, using an unbalanced panel data set for the period 1985-2003, 

provides strong evidence o f heterogeneity  am ong indigenous exporting enterprises in the 

Irish m anufacturing sector.

W e present a new conceptual fram ew ork that identifies six different types o f exporter 

behaviour. A particular feature o f this fram ew ork is a distinction betw een firms that are 

starting to export for the first tim e (export starters) and those who ‘restart’ exporting, 

having previously exported but stopped (export re-starters). The distinction betw een 

starters and re-starters is im portant as the likely costs o f entering an export m arket for the 

first tim e may be expected to be higher than the costs associated with entering the export 

market on second or subsequent occasions, so that in effect it is easier to re-start than to 

start exporting. The distinction betw een stoppers and re-stoppers captures the difference 

betw een tem porary exits (re-stoppers) from  the export m arket com pared with perm anent 

exits (stoppers). W e refer to these firms that re-enter and re-exit the m arket as ‘re

sw itchers’. W e find significant num bers o f m anufacturers who engage in ‘exporter re

sw itching behaviour’. In this chapter re-sw itchers are confined to re-starters and re-
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stoppers, as we are looking at two year intervals, however it is possible that firms that are 

classified as increasers and decreasers engage in re-switching behaviour over their life

time.

We also find that there is significant gross export destruction during the export boom and 

correspondingly there is a large amount of export creation during the export slump. 

Moreover we find that while there is considerable entry into and exit from the export 

market; the activities of continuing exporters generally dominate the pattern of net export 

changes. The heterogeneity among exporters exists for manufacturing as a whole as well 

as within and between size classes, and OECD sectors.

In earlier sections we conjectured that the limits of the domestic market in small open 

economies may be expected, ceteris paribus, to encourage firms to enter the export market 

at an early stage of their development in an attempt to gain scale efficiencies through 

accessing larger markets. This would be expected to result in greater numbers of small 

firms engaging in exporting activities and the prevalence of a higher degree of entry/exit in 

this size class than would be expected in a larger economy. This conjecture is supported 

by the differences found between Ireland and Lower Saxony. We find that for the smallest 

size class, export starters are the dominant contributors to net export growth during the 

export boom in 1999-2000. We also see that exporter behaviour in this size category is 

volatile and this instability is reflected in the relatively higher entry and exit rates. The 

larger numbers of small plants in our data also account for the smaller portion of exports 

accounted for by larger plants in this analysis compared with W agner’s. Overall in the 

Irish data, it appears that small and medium sized enterprises (SMEs) contribute more to 

net export growth than they do in Lower Saxony."''”’

This may reflect d ifferences  in behaviour or the under-representation o f  sm aller  firms in the L ow er  Sa x o n y  
data.
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The high-tech sector, although the smallest in terms of number of firms and value of 

exports, is the most volatile sector as seen in its dramatic changes in net exports, 82 per 

cent increase in the export boom and a decrease of 53 per cent during the export slump. 

The results for the analysis by OECD sectors also indicate that while there is some 

evidence of restructuring away from low-tech toward medium and high-tech activities in 

the export market over the period, low-tech manufacturing goods still account for a very 

high share of Ireland’s exports in 2003.

It has been recognised that, in order to achieve a sustained level of economic growth in an 

increasingly competitive global environment, industrial policy must encourage and 

facilitate domestic enterprises in developing core competencies in export market growth.**^ 

For policy to operate in a targeted way, more needs to be known about the inter- and intra

sectoral nature of exporting enterprises. The analysis in this chapter provides evidence on 

the heterogeneous nature of exporting enterprises in the Irish manufacturing sector as a 

whole, as well as within and between size classes and sectors. These different patterns of 

exporting behaviour are concealed when focusing on aggregate changes in net exports and 

reveal that exporting enterprises, even within size class and OECD sector, respond very 

differently to economic stimuli. This casts doubt on the appropriateness of a “one size fits 

all” policy orientation for the promotion of exporting activity among indigenous 

manufacturing firms. This chapter also re-affirms the relevance and importance of recent 

trade models which incorporate firm heterogeneity.

In Chapter 3 we explore further the concept of exporter heterogeneity by dis-aggregating 

exporters into three distinct types: intermittent, persistent and continuous exporters, which

Enterprise Strategy Group (2004).
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are defined by their export behaviour. W e examine the evolution of export markets for 

indigenous manufacturing exporters as a whole as well as for our heterogeneous exporter 

types.
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Table 2.1 An Overview of Irish Indigenous M anufacturing Exporting Activities,
1985-2003

Year

No. of 
Exporting 

Firms

Percentage of 
Firms that 

Export

Percentage of 
Exporting Firms that 
Switch Export Status

Total
Exports

(€m)

Percentage of 
Turnover 
Exported

1985 1.449 43.4 39.5 2.826 26.2
1986 1,394 42.3 33.9 3.183 29.4
1987 1,517 45.1 37.2 3,511 32.5
1988 1,543 46.0 37.2 4,176 37.3
1989 1,747 52.5 39.9 4,295 36.4
1990 1,941 59.0 42.8 4,347 34.5
1991 1,917 58.2 43.1 4,316 34.6
1992 1,838 56.7 43.1 4,073 33.1
1993 1,928 58.7 43.9 4,362 35.5
1994 2,005 60.2 44.4 4,482 35.3
1995 1,906 57.4 43.3 4,759 36.1
1996 1,530 46.1 39.7 4.512 32.7
1997 1,620 46.9 41.5 4,781 33.4
1998 1,685 48.3 42.7 4,845 32.1
1999 1,753 48.4 37.8 4,758 30.3
2000 2,280 58.6 35.0 6,407 31.1
2001 1,871 49.4 36.6 7,846 36.0
2002 1,914 47.5 35.1 5,792 35.7
2003 1,794 45.0 36.1 5,874 35.4

Mean 1,770 51.0 39.6 4,692 33.6

Source: Own estimates from CSO data.

Table 2.2 Types of Exporters in Irish M anufacturing, 1999-2000 and 2001-2002

1999-2000 2001-2002

Total Firms 2,698 2,267

Starters No. 649 275

Share 24.05 12.13

Restarters No. 296 121

Share 10.97 5.34

Increasers No. 966 522

Share 35.80 23.03

Decreasers No. 369 996

Share 13.68 43.93

Restoppers No. 15! 96

Share 5.60 4.23

Stoppers No. 267 257

Share 9.90 1 1.34

Source: Own estimates from CIP, 1985-2003
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Table 2.3 Contributions to Net Export Change by Type of Exporter,

1999-2000 and 2001-2002

1999-2()()0 2()01-2()02

Total Exports(m) Yr 1 4.758 7,846

Total Exports(m) Yr 2 6,407 5,792

C hange(%) 34.66 -26.18

Starters 6.09 2.30

Restarters 6.73 0.81

Increasers 35.56 8.70

Decreasers -3.52 -31.19

Restoppers -2.26 -0.90

Stoppers -7.94 -5.90

Source: Own estimates from CIP, 1985-2003.

Table 2.4 Export Intensities of Continuing Exporters, 1999-2000 and 2001-2002

1999-2000 2001-2002

Total Firms 1335 1518

Increasing No. 495 723

Share 37.08 47.63

Constant No. 256 281

Share 19.18 18.51

Decreasing No, 584 514

Share 43.75 33.86

Source: Own estimates from CIP, 1985-2003.
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Table 2.5 An Overview of Exporting Firms and Exports by Size Class, 1985 and 2003

Percentage of
Percentage o f Turnover

Exporting Firms Percentage o f Exported by Size Percentage of 
by Size Class Total Exporters_________ Class__________ Total Exports

Average Size 1985 2003 1985 2003 1985 2003 1985 2003

Less than 20 employees 40.8 36.6 62.8 55.1 10.4 20.3 4.8 7. 9

20 -  49 employees 40.3 54.9 18.8 24.9 16.0 27.7 11.0 14.7

50 -  99 employees 59.2 68.1 10.4 10.5 30.7 36.1 18.8 17.0

100 -  249 employees 69.3 82.9 6.6 7.6 34.4 42.5 38.9 35.9

250 -  499 employees 52.0 90.0 0.9 1.5 30.1 50.2 16.6 18.5

500 or more employees 46.7 100.0 0.5 0.4 25. 5 28.2 9.9 6.0

Total/Average 43.4 45.0 100 100 26.2 35.4 100 100

Source: Own estimates from CIP, 1985-2003.

Table 2.6 Types of Exporters by Size Class, 1999-2000 and 2001-2002

1999-2000 2001-2002

Average Size <20 20-49 50-99
100-

249

250-

499
500+ <20 20-49 50-99

100-

249

250-

499
500+

Total Firms 1730 597 191 149 22 9 1349 528 210 145 26 9

Starters No. 580 64 3 2 0 0 225 41 7 2 0 0
Share 33.53 10.72 1.57 1.34 0.00 0.00 16.68 7.77 3.33 1.38 0.00 0.00

Restartcrs No. 228 56 8 2 2 0 85 29 4 3 0 0
Share 13.18 9.38 4.19 1.34 9.09 0.00 6.30 5.49 1.90 2.07 0.00 0.00

Increasers No. 380 324 124 1 14 16 8 304 106 63 46 2 1

Share 21.97 54.27 64.92 76.51 72.73 88.89 22.54 20.08 30.00 31.72 7.69 11.11
Decreasers No. 216 88 36 24 4 1 445 300 126 93 24 8

Share 12.49 14.74 18.85 16.1 1 18.18 1 1.11 32.99 56.82 60.00 64.14 92.31 88.89

Restoppers No. 96 38 12 5 0 0 62 28 5 1 0 0

Share 5.55 6.37 6.28 3.36 0.00 0.00 4.60 5.,30 2.38 0.69 0.00 0.00

Stoppers No. 230 27 8 2 0 0 228 24 5 0 0 0

Share 13.29 4.52 4.19 1.34 0.00 0.00 16.90 4.55 2.38 0.00 0.00 0.00

Source: Own estimates from CIP, 1985-2003.
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Table 2.7 Contributions to Net Export Change by Type of Exporter,
1999-2000 and 2001-2002

1999.2(M)0 2001-2(K»2

Average
Size

<20 20-49 50-99
1 GO- 

249

250-

499
500-h <20 20-49 50-99

1 GO- 

249

250-

499
500-1-

Yr 1 (111) 283 632 828 1850 627 572 596 1220 12.30 2400 13.30 792

Yr2 (m) 388 920 919 2430 1020 724 486 944 1 100 2060 803 404

Change (%) 37.11 45.69 11.02 31.30 63.46 26.66 -18.54 -22.42 -10.54 -14.36 -39.44 -49.03

Starters 33.83 11.49 1.55 5.54 0.00 0.00 12..37 6.18 1..39 0.57 0,00 0.00
Restarters 11.90 5.74 0.39 0.06 39.03 0.00 3.19 1.95 0.75 0.31 0.00 0.00
Increasers 31.92 43.56 29.46 32.76 27.52 26.85 19.00 9.39 15.03 9.53 0,79 0,09
Decreasers -11.13 -4.13 -3.32 -2.91 -3.08 -0,19 -29.20 -27.73 -23.20 -24.75 -40,23 -49,12
Restoppers -5.60 -2.06 -7.99 -0.59 0.00 0.00 -3.12 -3.20 -0.94 -0.01 0,00 0,00
Stoppers -23.83 -8.92 -9.06 -3.55 0.00 0.00 -20.78 -9.00 -3.58 0.00 0.00 0.00

Source: Own estimates from CIP, 1985-2003.

Table 2,8 An Overview of Exporting Firms and Exports by OECD Sector,
1985 and 2003

Percentage o f  
Percentage o f Turnover

Exporting Firms Percentage o f Exported by Percentage of
by Sector Total Exporters Sector Total Exports

OECD Sector* 1985 2003 1985 2003 1985 2003 1985 2003

High-Tech 73.5 71,6 2.5 3.2 48.1 64.4 1.2 7,4

Medium High-Tech 48.5 54.6 16.5 17.0 25.8 45.6 7.6 14,5

Medium Low-Tech 42.6 36.7 31.5 31.1 14.2 19.4 7,6 10,4

Low-Tech 41,6 47.8 49.5 48.7 28.0 36,5 83.6 67.7

Average 43.4 45.0 100 100 26.2 33.6 100 100

Source: Own estimates from CIP, 1985-2003.
*See Appendix 2.5 for details o f the industries contained in each OECD sector.
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Table 2.9 Types of Exporters by OECD Sector, 1999-2000 and 2001-2002

1999-2000 2001-2002

OECD Sector HT M HT M LT I.T HT M HT M LT LT

Total 80 460 912 1246 66 379 766 1056

Starters No. 15 80 273 281 6 32 124 113
Share 18.75 17.39 29.93 22.55 9.09 8.44 16.17 10.71

Restarters No. 3 51 118 124 0 24 47 50
Share 3.75 11.09 12.94 9.95 0.00 6.33 6.13 4.74

Increasers No. 35 192 258 481 15 76 184 247
Share 43.75 41.74 28.29 38.60 22.73 20.05 23.99 23.41

Decreasers No. 10 85 121 153 37 191 276 492
Share 12.50 18.48 13.27 12.28 56.06 50.40 35.98 46.64

Restoppers No. 0 20 60 71 1 16 42 37
Share 0.00 4.35 6.58 5.70 1.52 4.22 5.48 3.51

Stoppers No. 17 32 82 136 7 40 94 116
Share 21.25 6.96 8.99 10.91 10.61 10.55 12.26 11.00

Source: Own estimates from CIP, 1985-2003.

Table 2.10 Contributions to Net Export Change by Types of Exporter and OECD
Sector, 1999-2000 and 2001-2

1999-2000 2001-2002 

OECD Sector HT M HT M LT LT HT M HT M LT LT

Total Exports(m) Yr 1 239 649 678 3,200 605 1,010 884 5,340
Total Exports(m) Yr 2 435 957 899 4,120 283 823 754 3,930
C hange(%) 81.72 47.53 32.68 28.59 -53.12 -18.61 -14.71 -26.38

Starters 13.60 3.89 4.14 6.37 2.59 3.12 4.06 1.82
Restarters 0.60 2.75 4.26 8.49 0.00 2.26 2.54 0.33
Increasers 82.88 48.03 34.64 29.32 1.91 6.38 12.34 9.30
Decreasers -5.66 -4.43 -4.18 -3.02 -42.61 -26.24 -23.63 -32.00
Restoppers 0.00 -1.74 -2.48 -2,48 -1.46 -0.54 -4.18 -0.36
Stoppers -9.70 -0.97 -3.71 -10.09 -13.55 -3.60 -5.84 -5.48
Source: Own estimates from CIP. 1985-2003.
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Figure 2.1 Decomposition of Exporters by Type

Re-switchers

Total Exporters

Export Creators Export Destroyers

Increasers Re-starters Starters Decreasers Re-stoppers Stoppers
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Appendix 2.1 Irish Manufacturing Export Dynamics, 1985-2003 using the Davis, Haltiwanger and Schuh (1996) Decomposition Method

85/86 86/87 87/88 88/89 89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03

Toial Exports(m) Yr 1 2.826 3.183 3.S1 1 4.176 4.295 4.347 4,316 4,073 4,362 4,482 4,759 4,512 4,781 4,845 4,758 6.407 7.846 5.792

Total Exports(m) Yr 2 3.183 3..*) 11 4.176 4.295 4.347 4.316 4,073 4,362 4,482 4,759 4,512 4,781 4,845 4,758 6,407 7.846 5.792 5.874

Change (%) 11.88 9.82 17.3 2.8 1.2 -0.71 -5.79 6.86 2.7 6.01 -5.34 5.8 1.34 -1.82 29.54 20.2 -30.12 1.4

Starters Share 17.21 13.42 14.00 5.21 2.48 5.47 6.94 1.78 6.06 1.58 2.72 3.80 3.37 3.32 5.19 6.53 2.64 6.51

Rcsiartcrs Share 0.00 2.09 0.63 0.65 1.44 1.49 1.04 0.82 1.61 0.51 1.96 1.71 0.99 0.96 5.73 5.40 0.93 0.73

Incrcascrs Share 16.13 13.94 18.12 12.07 11.81 16.97 11.81 14.26 11.62 13.40 13.63 13.60 14.09 12.38 30.31 24.00 10.01 16.92

Dccreasers Share -10..‘)4 -9.39 -9.50 -10.98 -10.78 -14.04 -13.82 -7.25 -8.38 -5.09 -10.79 -9.54 -11.59 -8.08 -3.00 -11.80 -35.88 -1 1.20

Restoppcrs Share -2.84 -1.16 -1.07 -2.17 -1.02 -2.42 -1.49 -0.82 -0.40 -2.10 -2.24 -0.85 -1.79 -5.23 -1.92 -1.03 -1.04 -0.78

Stoppers Share -8.08 -9.09 -4.88 -1.98 -2.73 -8.18 -10.27 -1.93 -7.81 -2.30 -10.62 -2.92 -3.73 -5.18 -6.77 -2.91 -6.78 -10.78

Source: O w n estim ates from  C IP . 1985-2003.
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Appendix 2.2 Types of Exporters in

85/86 86/87 87/88

Irish Manufacturing, 1985-2003

88/89 89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03

Total 1,796 1,850 1,919 2,042 2,261 2,500 2,232 2,295 2,286 2,243 2,196 1,894 2,002 2,102 2,698 2,520 2,267 2,252

Starters No. 347 371 302 335 310 407 187 289 228 146 176 211 185 285 649 95 275 232

Share 19.32 20.05 15.74 16.41 13.71 16.28 8.38 12.59 9.97 6.51 8.01 11.14 9.24 13.56 24.05 3.77 12.13 10.30

Restarters No. 0 85 100 164 204 152 128 168 130 92 114 153 197 132 296 145 121 106

Share 0.00 4.59 5.21 8.03 9.02 6.08 5.73 7.32 5.69 4.10 5.19 8.08 9.84 6.28 10.97 5.75 5.34 4.71

Incrcasers No. 350 686 650 754 774 643 833 869 1006 897 769 721 679 726 966 831 522 693

Share 30.62 37.08 33.87 36.92 34.23 25.72 37,32 37.86 44.01 39.99 35.02 38.07 33.92 34.54 35.80 32.98 23.03 30.77

Decrcasers No. 497 375 491 494 653 715 690 602 641 771 471 535 624 610 369 800 996 763

Share 27.67 20.27 25.59 24.19 28.88 28.60 30.91 26.23 28.04 34.37 21.45 28.25 31.17 29.02 13.68 31.75 43.93 33.88

ResKippcrs No. 241 139 191 162 164 261 191 160 126 164 344 125 163 169 151 228 96 87

Share 13.42 7.51 9.95 7.93 7.25 10.44 8.56 6.97 5.51 7.31 15.66 6.60 8.14 8.04 5.60 9.05 4.23 3.86

Stoppers No. 161 194 185 133 156 322 203 207 155 173 322 149 154 180 267 421 257 371

Share 8.96 10.49 9.64 6.51 6.90 12.88 9.09 9.02 6.78 7.71 14.66 7.87 7.69 8.56 9.90 16.71 1 1.34 16.47

Source: O w n estim ates from  C IP , 1985-2003.
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Appendix 2.3 Irish Manufacturing Export Dynamics, 1985-2003 using the Wagner (2004) Decomposition Method

85/86 86/87 87/88 88/89 89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03

Total Exports(m) Yr 1 2826 3183 3511 4176 4295 4347 4316 4073 4362 4482 4759 4512 4781 4845 4758 6407 7846 5792

Total Exports(m) Yr 2 3183 3511 4176 4295 4347 4316 4073 4362 4482 4759 4512 4781 4845 4758 6407 7846 5792 5874

Change i % ) 12.63 10.33 18.94 2.84 1.21 -0.70 -5.63 7.10 2.73 6.19 -5.20 5,97 1.35 -1.80 34.66 22.47 -26.18 1.41

Starters Share 18.29 14.11 15.32 5.29 2.50 5.45 6.74 1.84 6,14 1.63 2.65 3,91 3.39 3.29 6.09 7.26 2.30 6,55

Restarters Share 0.00 2.20 0.69 0.66 1.45 1.48 1.02 0.85 1.63 0.52 I.9I 1,76 1.00 0.96 6.73 6.01 0.81 0,74

Incrcasers Share 17.14 14.66 19.84 12.24 11.88 16.91 11.48 14.77 11,78 13.82 13.28 14.00 14.18 12.27 35.56 26.70 8.70 17.04

Decrcasers Share -11.20 -9.87 -10.40 -11.14 -10.84 -13.99 -13.43 -7.51 -8.50 -5.25 -10.51 -9,83 -1 1.67 -8.01 -3.52 -13.12 -31.19 -11.28

Restoppers Share -3.01 -1.21 -1.17 -2.20 -1.02 -2.41 -1.45 -0.85 -0.41 -2.16 -2.18 -0.87 -1.80 -5.18 -2.26 -1.15 -0.90 -0.79

Stoppers Share -8.59 -9.56 -5.35 -2.01 -2.75 -8.15 -9,98 -2.00 -7.92 -2.37 -10,34 -3.01 -3.75 -5.13 -7.94 -3.24 -5.90 -10.85
Source: Own estimates from CIP. 1985-2003.

47



Appendix 2.4 Export Intensities of Continuing Exporters, 1985-2003

85/86 86/87 87/88 88/89 89/90 90/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/00 00/01 01/02 02/03

Total 1.047 1,061 1,141 1,248 1,427 1,358 1,523 1,471 1,647 1,668 1,240 1,256 1,303 1,336 1,335 1,631 1,518 1,456

Increasing No. 296 512 414 416 456 517 652 637 643 619 494 507 461 513 495 738 723 450

Share 28.27 48.26 36.28 33.33 31.96 38.07 42.81 43.3 39.04 37.11 39.84 40.37 35.38 38.4 37.08 45.25 47.63 30.91

Constant No. 409 340 393 398 349 277 367 416 412 389 310 302 281 271 256 368 281 374

Share 39.06 32.05 34.44 31.89 24.46 20.4 24.1 28.28 25.02 23.32 25 24.04 21.57 20.28 19.18 22.56 18.51 25.69

Decreasing No. 342 209 334 434 622 564 504 418 592 660 436 447 561 552 584 525 514 632

Share 32.66 19.7 29.27 34.78 43.59 41.53 33.09 28.42 35.94 39.57 35.16 35.59 43.05 41.32 43.75 32.19 33.86 43.41

Source: Own estim ates from CIP, 1985-2003.

Appendix 2.5 Table of M anufacturing Industries by OECD Sectoral Classifications

High-Tech Medium High-Tech Medium Low-Tech Low-Tech
Aerospace (353) Scientific Instruments (31) Shipbuilding (351) Petroleum  Refining (23)

Com puters and Office M achinery (30) Electrical M achinery (33) Rubber and Plastic Products (25) Ferrous M etals (27 excl 274)

Electronics and Com m unications (32) Motor Vehicles (34) Other Transport Equipm ent (35 excl 351) Paper and Printing (21 and 22)

Pharm aceuticals (244) Chem icals (24 excl 244) Stone, Clay and Glass Products (26) Textiles and C lothing (17. 18. 19)

Non-Electrical M achinery (29) Non-ferrous M etals (274) W ood and W ood Products (20)

Fabricated Metal Products (28) Food and Beverages (15 and 16)

Other M anufacturing (36)

Source: Kearns and Ruane (2001).
Note: Broad 2- and 3-digit NACE sectoral classifications in brackets.
•All sectors have featured in m anufacturing output over the 1985-2003 period, however in a given year a sector may not be active, for exam ple, the A erospace sector (NACE 
sector 353) was active in 1985 but not in 2003.
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CHAPTER 3

EXPORT DESTINATIONS, HETEROGENEOUS EXPORTERS,
AND SUNK COSTS

3.1 Introduction

This chapter has four objectives: firstly, it discusses in some detail the theoretical and 

empirical literature relating to export heterogeneity and sunk costs. Secondly, it explores 

the export market destinations of manufacturing firms in terms of their regional export 

market dependency, and the export market diversification strategies of exporters in the 

Irish manufacturing sector. Thirdly, it examines the export destination patterns of 

heterogeneous exporters, differentiating between two distinct types of exporters, namely (i) 

intermittent and (ii) consistent exporters, which are defined on the basis of their exporting 

behaviour. Finally, it presents new empirical evidence which may lead us to question 

whether the impact of export-market sunk costs is somewhat different for firms in a small 

compared with a large economy.

In Chapter 2 we presented evidence on the scale of re-switching activities by some 

exporters; we referred to these export re-switchers as intermittent exporters. These are 

exporters that entered the export market in one period, exited in a later period and 

subsequently re-entered. In other words, these are firms that have at least two spells of 

exporting over their life-time, or the sample period. In this chapter intermittent exporters 

are compared to consistent exporters, i.e., firms that engage in one continuous spell of 

exporting, and consistent exporters are further decomposed into persistent and continuous, 

defined on the basis of their duration in the export market.
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Recent theoretical models (e.g. Baldwin and Krugman (1989); Dixit (1989); Melitz (2003); 

Bernard, Eaton, Kortum and Jensen (2003) and Yeaple (2005)) and empirical literature 

(e.g. Bernard and Jensen (2004 a, and b); Roberts and Tybout (1997) and Das, Roberts and 

Tybout (2007)) have focused on the presence of sunk costs in international trade. Many of 

these papers suggest that hysteresis, that is, past exporting behaviour influencing future 

exporting behaviour, provides evidence of significant sunk costs in entering export 

markets. Such hysteresis implies exporter persistence, with firms expected to continue 

their previous exporting behaviour in the face o f international shocks, either favourable or 

unfavourable, in order to avoid the sunk costs of re-entering export markets. In other 

words, firms are slow to export because of sunk costs but once they start to export, they 

continue to export even in adverse conditions.

Our analysis in this chapter is based on the close examination of exporting firms and 

exports by destination markets for manufacturing as a whole as well as by three 

heterogeneous exporter types (intermittent, persistent, and continuous exporters) for the 

period 1985 to 2003. Four measures of export destination market participation are used: 

percentage of exporters, percentage of total exports, the value of exports per exporter and 

the shares of turnover exported (export intensities). These are calculated for each of the 

four major export markets that appear in the Central Statistics O ffice’s annual Census of 

Industrial Production: the UK, the EU (excluding the UK), the US and the Rest of the 

World (RoW). We supplement our export market dependency ratios by estimating 

Hirschman-Herfindahl Indices (HHI) for the geographical concentration of exports. This is 

followed by an analysis of export market diversification for manufacturing exports as a 

whole as well as by exporter type. This analysis explores the extent of multiple export 

destinations of manufacturing firms.
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As noted above, our research throws new Hght on the potential importance of sunk cost 

barriers to exporting for firms in a small open economy. The existing empirical literature 

relates primarily to economies where domestic markets are large (France, Germany, the 

UK, and US), so that firms are likely to have already achieved scale and scope economies 

before they start to export."*^ By contrast, in small open economies, exporting will often be 

necessary for firms to achieve the economies of scale and scope not possible within a small 

domestic market. We suggest that, for exporters in such small economies, there may be a 

different trade-off when looking at market entry sunk costs, that is, it may be more difficult 

for them to stay exporting in adverse conditions. Furthermore, the potential benefits of 

trade, such as scale efficiencies and learning, may outweigh any recurring sunk costs 

associated with re-entering the export market. Consequently, less export market 

persistence may be found amongst firms in smaller compared with larger economies.

The remainder of this chapter is organized as follows: Section 3.2 sets the context by 

giving an overview of the recent theoretical and empirical literature on sunk costs, 

hysteresis and export destinations. Section 3.3 presents the evidence on export market 

dependencies and on the extent of diversification by indigenous exporters. Section 3.4 

presents the empirical evidence on export market dependencies and export market 

diversification for heterogeneous exporters. In section 3.5 we present new empirical 

evidence which leads us to question how relevant theories regarding sunk costs and 

hysteresis in international trade are to firms in all types of economies. We do this by 

aggregating heterogeneous exporters into two types, intermittent and consistent exporters, 

and examining these at the extensive margin for total numbers and shares of exporters as 

well as by export destination markets. Consistent exporters are obtained by summing 

persistent and continuous exporters, that is, exporters with just one exporting spell over the

See  G reenaw ay  and Kneller (2 0 0 7 )  for a recent rev iew  o f  the literature.
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observation period and hence just one entry to and exit from the export market Finally, 

section 3.6 contains a summary and conclusions.

3.2 Literature Review

This section provides the literature context and motivation for our analysis. W e divide the 

literature into two parts; Section 3.2.1 reviews the recent theoretical and empirical 

literature on sunk costs and intra-industry heterogeneity to determine who exports. 

Section 3.2.2 surveys gravity models of trade, which are also related to the issue of sunk 

costs, and are used to explain the geography of trade, in other words, where do exporters 

export to?

3.2.1 Sunk Costs and Heterogeneity in Trade

Theoretical models by Baldwin and Krugman (1989) and Dixit (1989) focus on the 

existence of sunk costs resulting in persistence or hysteresis in international trade. The 

presence of high sunk costs associated with entering the export market are argued to be the 

cause of consistent resistance to export entry by US firms in, for example, the face of 

depreciation of the US dollar in the mid-1980s. Hysteresis in international trade implies 

that, as a consequence of the presence of sunk costs, past exporting behaviour influences 

current exporting behaviour, so firms that have already entered the export market are more 

likely to continue exporting. Therefore the activities of continuing exporters will dominate 

any changes in aggregate exports.

The increased availability of micro level data sets for different countries, including Chile, 

Colombia, France, Germany, Ireland, the UK, and the US, has led to new analyses of 

economic behaviour that focus on the issue of sunk costs and the heterogeneous nature of 

firms. Early empirical evidence using these data sets has shown that firms, even those
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within the same industry, react very differently to macroeconomic and international stimuli 

in the presence of the sunk costs of export market entry (Bernard and Jensen, 1995, 1999; 

Roberts and Tybout, 1997; Bernard and Wagner, 1998; and Clerides et al., 1998). The 

presence of fixed costs associated with entering the export market results in some firms, 

even within the same industries, exporting while others produce exclusively for their 

domestic market. Therefore, the usual simplification of traditional and “new” trade theory 

of based on the concept of “the representative firm” hides important effects that help to 

explain why some firms export while others do not.

These early empirical studies suggested that successful theoretical frameworks for studying 

firms and the decision to export should incorporate intra-industry heterogeneity in size and 

productivity. As a result of the emerging empirical evidence innovative new models of 

international trade based on firm heterogeneity have been developed. These recent 

theoretical frameworks that introduce such heterogeneity in otherwise standard models of 

international trade are found in the work of Melitz (2003) as well as the extensions by 

Bernard, Redding and Schott (2007) and Yeaple (2005), and the alternative approach of 

Bernard, Eaton, Jensen and Kortum, (BEJK), (2003). The models are primarily concerned 

with the heterogeneity of productivity performance of firms that result in resource 

reallocations from less efficient firms and sectors producing only for the home market to 

more efficient firms and industries that engage in international trade.

Melitz (2003) adapts Hopenhayn’s (1992) model of industry dynamics and 

Krugmans’(1980) model of intra-industry trade, based on the Dixit-Stiglitz (1977) model 

of monopolistic competition, and incorporates firm level productivity differences. He 

develops a two stage model; in stage one firms decide whether or not to enter an industry 

depending on their randomly assigned but ex ante unknown productivity. Given that entry
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involves a sunk cost, this results in only those firms w ith the higher productivity 

producing. In stage two, trade is liberalised and given their productivity, firm s m ust decide 

w hether to export or not, taking account o f further costs, nam ely the sunk costs o f entry 

into each foreign m arket as well as per unit transport costs. O nly the firms w ith the highest 

productivity will be able to absorb these additional costs and therefore be in a position to 

enter the export m arket, and less productive firm s will supply only the dom estic market.

M elitz (2003) describes a new transm ission channel for the im pact o f trade on industry 

structure and perform ance. The distribution o f the gains from  trade is altered with the m ore 

efficient firms gaining in term s o f m arket share and profit and the less efficient firms 

losing on both counts, w ith the least efficient firm s being forced out o f the industry. This 

m ay result in aggregate productivity  gains w ithout necessarily im proving the productive 

efficiency o f individual firms. The m odel highlights long run benefits associated with trade 

induced reallocations which result from  the expansion o f the m ost productive firms or 

industries and contraction and exit o f the least productive firms and sectors.

A different approach is adopted by BEJK (2003), who extend Ricardian theory to 

accom m odate m any countries, geographic barriers and im perfect com petition (Bertrand).

In this m odel a plant produces for the dom estic m arket only if  it is the m ost efficient 

producer o f a variety and if no foreign producer can supply at a lower cost, net o f trade 

costs. A dom estic producer will export if it supplies the dom estic m arket and if it is the 

low cost producer in a foreign country, net o f trade costs. In other words, a dom estic 

producer exports only when its cost advantages can overcom e its geographic 

disadvantages, allow ing it to com pete on the international m arket. W hen trade costs exist, 

exporters are the firms with higher than average productivity. In this model less efficient 

plants exit as a result o f com petition from  im ports of foreign varieties.
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Yeaple (2005) presents a general equilibrium trade model in which homogeneous firms 

choose technology and workers from sets of competing alternatives. The author considers 

the effects of trade costs (fixed and iceberg) on four firm-level decisions: (i) entry; (ii) 

technology choice, either low fixed cost with high per unit costs or high fixed cost with 

low per unit cost; (3) the decision to export; and (4) the types of workers to employ, high 

or low skilled. In the face of trade costs, firms with the highest productivity choose the 

high fixed cost technique and export. A reduction in trade costs can induce firms to switch 

technologies, expanding trade volumes and increasing the wage premium to the highest 

skilled workers.

Bernard, Redding and Schott (2007) develop a model of comparative advantage that 

incorporates heterogeneous firms in order to study how firm, industry and country 

characteristics interact in general equilibrium as trade costs fall. They model a world of 2 

factors (skilled and unskilled labour), 2 countries and 2 industries, which differ in factor 

abundance and factor intensities, respectively. Each firm produces a unique product 

variety. Domestic revenue is determined by relative productivity and for the export market 

will depend on relative country size. A fixed entry cost to produce implies a zero profit 

cut-off productivity level. The asymmetric export opportunities afforded by comparative 

advantage are the key to the results of this model. The relative profitability of serving the 

export and domestic markets varies with industry, factor intensity and factor abundance. 

The results differ from existing heterogeneous-firm  models by demonstrating that the 

strength and importance of firm self-selection varies with the interaction of the country and 

industry characteristics.
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The opening o f costly trade is followed by intense entry, enhancing dom estic product 

m arket com petition and reducing the output o f firms producing exclusively for the 

dom estic market. At the sam e tim e the potential to trade generates additional output for 

the export m arket at firm s with sufficiently high productivity. The presence o f factor 

intensity and factor endow m ent differences will cause these effects to vary system atically 

across sectors and countries w ith com parative advantage. In this m odel it also becom es 

possible for the opening up o f trade to lead to an increase in the real rew ard to the scarce 

factor. This is in m arked contrast to the H ecksher-O hlin (H -0 ) m odel. A lso, in contrast to 

the standard H -0  m odel, there is gross job  creation at the high productivity firm s that 

expand to serve the export m arket, com bined with gross jo b  destruction at firm s that only 

produce for the hom e market. Therefore, even w ithin the sam e sector som e firms gain 

while others lose when trade costs are reduced.

The inclusion o f fixed trade costs is crucial to all o f the recent international trade m odels. 

Two m ajor draw backs o f these recent m odels are, firstly, that they do not take account of 

the potential for learning effects in both the dom estic m arket and in the export market. 

Consequently they assum e that firm s productivities, and by im plication, profits, rem ain 

constant over tim e and therefore a firm  will either be an exporter or a non-exporter in 

every period. Secondly, the presence o f sunk costs are a crucial factor in these new trade 

theories, resulting in the self-selection o f only the most productive firms into the export 

market as these firms will obtain large enough revenues to perm it the absorption o f the 

sunk costs. The assum ptions o f D ixit (1989) on the decaying nature of the sunk cost 

investm ents have been adopted for these recent trade m odels. A ccording to Dixit (1989, 

p.621) if a firm  leaves a foreign m arket “ its distribution netw ork and brand recognition 

will disintegrate rapidly and need to be rebuilt” should it re-enter the market. However, it 

may be that, for some product m arkets at least, this investm ent or some elem ent o f it, once
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m ade, is perm anently available to the firm. Thus this C hapter re-affirm s the relevance and 

im portance o f recent trade m odels that incorporate firm  heterogeneity  while at the same 

tim e questioning the w idespread presum ption that sunk costs o f entering export m arkets 

are alw ays significant and hence act as a ban'ier to international trade. Despite such 

draw backs these m odels, m otivated by the findings o f preceding firm -level em pirical 

studies, provide guidance to subsequent em pirical studies that seek to explain the 

relationship betw een sunk costs and firm  heterogeneity in international trade.

3.2.2 The Geography of Trade

For som e tim e gravity m odels have been used by econom ic geographers to explain flows 

betw een tw'o places, prim arily in the context o f transport infrastructure and urban planning. 

In the 1960s gravity m odels o f trade em erged and were successful in m odelling bilateral 

trade flows (for exam ple, T inbergen, 1962). O riginally these m odels o f trade were 

criticised as they were descriptive and lacked explanatory pow er. Later gravity m odels 

were form alised with theoretical underpinnings (for exam ple, Anderson, 1979; Helpm an, 

1987; and Bergstrand, 1985 and 1989). These m odels are built on two principles; first, 

larger m arkets have greater gravitational pull and as a result are more attractive 

destinations for exports. M arket size can be m easured in a variety o f ways such as by 

population or GDP. Second, distance m atters, that is, proxim ity increases attraction, or in 

other words distance is negatively related to bilateral trade flows. Learner and Levinsohn 

(1995) consider this negative correlation betw een geographic distances and bilateral trade 

flows to be one o f the m ost robust em pirical findings in international econom ics. D istance 

has been m easured using distance from  adm inistrative capital cities, great circles theory as 

well as proxied using variables such as travel tim e and transport costs.
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The fact that trade diminishes with distance indicates that geography plays a significant

48role in international trade. However some economists argue that transport costs are too 

low to explain the magnitude of the geographical distance effects (e.g. Grossman, 1996 and 

Hummels, 2001). Gravity models of trade explain aggregate trade flows between countries 

not just on the basis geographic distance but also as a consequence of their economic 

proximity (Smith, 1994). Grossman (1996) conjectures that the distance between two trade 

partners should take account of both transport costs and unfamiliarity (i.e., informational 

barriers/frictions). He suggests that we need a model which incorporates imperfect 

information, where familiarity declines rapidly with distance. However this implies that 

geographic distance and familiarity are negatively correlated, which may not be true for 

countries with colonial or historic links or where a common language exists, for example, 

between Ireland and the US. Consequently the traditional gravity models of trade have 

been augmented to include variables relating to economic and cultural proximity, or 

familiarity, such as adjacency or common borders, common language, colonial links, 

membership of free trade agreements, as well as common c u r r e n c y . M o r e  recently 

gravity models have emerged which take account of intra-industry heterogeneity. For 

example, Eaton and Kortum (2002) have developed a gravity model incoiporating 

technological heterogeneity while the model of Helpman, Melitz and Rubinstein (2006) 

emphasises the role of productivity heterogeneity and the variation of profitability by 

destination, as a consequence not all exporters will export to all destinations.

There is a correlation between distance (geographic and socio-economic) and the sunk 

costs associated with trade: the more distant and unfamiliar the market the greater the sunk 

cost required. Sunk costs arise from the costs incuired in searching for trading

H o w e v e r ,  b o rd e rs  a lso  m a t te r  ( M c C a l lu m .  1995) an d  h a v e  a d e tr im en ta l  e f fe c t  on  trade.
F o r  e x a m p le .  S a r i so y  G u e r in  (2 0 0 6 )  uses an  a u g m e n te d  g ra v i ty  m o d e l  and  f inds  that  the  level o f  

d e v e lo p m e n t  o f  a c o u n t ry  is m o re  im p o r ta n t  th an  s iz e  fo r  b i la te ra l  f in an c ia l  a sse ts  and  g o o d s  How s,  in o th e r  
w o rd s  s im ila r i ty  m a t te rs  as it leads  to lo w e r  in fo rm a t io n  c o s t s  w h ic h  a re  p ro x ie d  by g e o g ra p h ic a l  factors .
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opportunities, adjusting products for cultural and linguistic differences as well as adhering 

to legal and other institutional requirements, and as such they represent a barrier or an 

impediment to t r a d e . A s  a consequence, neighbouring countries are more likely to trade 

than countries that are geographically distant. Also, countries that are socially and 

culturally proximate, that is those countries that share a common language, cultural and 

political links, are also more likely to trade as the associated transaction costs will be lower 

than for trade between dissimilar countries.^'

Gravity models have been employed to study the trading patterns within and between 

regional trading blocks: countries that share a common currency or are members of a free 

trade agreement are more likely to trade with each other than with third countries. Gravity 

models were among the first type of model to be used in empirical studies concerning the 

effects of European integration (El Agraa, 2004). These studies were pioneered by 

Tinbergen (1954 and 1962) and extended by others over time (e.g. Frankel, 1997; Rose, 

2000, and Frankel and Rose, 2002). Frankel (1997), using a gravity model, found that 

European integration post 1985 had a positive effect on trade flows between member 

states; by 1992 trade between any two EU member states was 65 per cent higher than it 

would have been without the existence of the EU. Rose (2000) used an augmented gravity 

model to account for adjacency, common language, colonial links, common currency and 

bilateral exchange rate volatility as well as the usual size and geographic distance 

variables. His model explained 63 per cent of trade flows with exchange rate volatility 

having a large negative effect and a common cuiTency having an even larger positive 

effect.

For a detailed survey o f  (lie literature on trade costs  see  Anderson and Van W in c o o p  (2 0 0 4 ) .
See  Anderson  (2 0 0 0 )  for a rev iew  o f  the literature on the link betw een  geographic  d istance and familiarity.
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The analysis conducted in this chapter focuses on three issues. First, the export market 

dependencies and diversification of indigenous manufacturing exporters are examined in 

the context of increased Europeanisation and globalisation. Second, we examine the 

exporting patterns of heterogeneous exporters and finally we explore the significance of 

trade related sunk costs and persistence in the context of heterogeneous exporters in a 

small developed open economy.

3.3 Export Market Dependence and Diversification

In this section we present the results of our analysis addressing the issues of the regional 

export market dependency and the diversification of indigenous manufacturing exports. 

We focus on four regional destinations for exports, specifically, the UK, the EU, the USA 

and the Rest of the World. In the context of the geographical position of Ireland, we see 

the final two as representing global markets.

The UK is considered a local market for Irish exporters due to its geographical, linguistic 

and cultural proximity. There is a long history of trade with the UK, which is a natural 

consequence of historical political and economic ties that included a currency union up to 

1979. As a consequence of this ‘fam iliarity’ and the resulting low sunk costs associated 

with exporting to this market, indigenous exporters have traditionally been most dependent 

on the UK export market.

Ireland’s membership of the European Community (EC) in 1973 opened up new 

opportunities for trade within Western Europe. The process of European economic and

5 3political integration and expansion has continued over the past 30 years. ' In 1993 the

■*’“ W e on ly  have  information on regional export  destinations for a more detailed exam ination  o f  export  
market divers if ication  by country for Irish o w n e d  exporting firms see  L a w le ss  (2 0 0 7 )  and for French firms  
Eaton. Kortum and Kramarz (2()04).

S ee  E l-Agraa (2 0 0 4 )  for detailed ex p o s it io n s  o f  the e c o n o m ic s  and po l ic ie s  o f  the EU.
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Single European Market was established and in 1999 eleven member states,^"^ including 

Ireland, took the first steps towards a common currency, the euro, and monetary union was 

established in 2002. It is to be expected that as trade bairiers, and to a large extent 

currency barriers, have been eliminated between member states that there would be an 

increase in Irish exports to the European Union (EU).

Since the mid-1960s Ireland, realising that its prospects for economic growth were 

inhibited by the small size of the domestic economy, opened itself to the process of 

globalisation. The current trend for increased international integration, or globalisation, 

has been facilitated by reductions in trade barriers and transport costs, the liberalisation of 

financial markets, the development of regional trade and economic agreements (for 

example, the EU, EEA, NAFTA and ASEAN) as well as by advances in 

telecommunications technologies. In terms o f international engagement through trade in 

goods and services, flows of investment in capital (FDI) and financial assets as well as 

patterns of migration, Ireland ranks at the top of many globalisation indices, see for 

example, A T Keamey/Foreign Policy Globalisation Index (2005).^^

The statistical analysis in this chapter uses data from the unbalanced panel of local 

production units constructed from cross-section data collected as part of the Census of 

Industrial Production (CIP) covering the years 1985 to 2003. The CIP contains data on 

each exporting firm s’ percentage of exports to four primary destinations, namely, the UK, 

the EU, the US and the rest of the world (RoW), thus allowing an examination of export 

market activities by region.

T h e  o th e r  ten s ta te s  w e re  A u s tr ia .  B e lg iu m .  F in la n d .  F ra n c e .  G e r m a n y .  Italy ,  L u x e m b o u r g ,  the  
N e th e r la n d s .  Po r tu g a l  a n d  Sp a in .  In 2001 G r e e c e  j o in e d ,  b r in g in g  the  to ta l  n u m b e r  o f  m e m b e r  s ta te s  lo 
twelve .

S ee  L a n e  and  R u a n e  (2 0 0 6 )  tor  a full d i s c u s s io n  o f  g lo b a l i s a t io n  a n d  the  I r ish econc 'm y .
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In the CIP a firm ’s exports are reported as a measure of export intensity, that is, the 

percentage of the firm ’s turnover that is exported. In order to calculate the value of 

exports, in euros,^*  ̂ for each firm the percentage of exports is multiplied by total turnover. 

We use gross output as a proxy for total turnover in the period 1985 to 1990 inclusive, as 

data on turnover are not available for that period.^’ Using this information we calculate the 

establishment export values each year and deflate these using the CSO’s Producer Price 

Index, with 2000 as the base year.

Table 3.1 presents overall statistics for indigenous manufacturing for the period 1985 to 

2003. Over the period indigenous manufacturing turnover increased by 53 per cent while 

total exports increased by 107 per cent. On average, over one third of the sales of 

exporting plants are exports and each exporter exported, on average, €2.6m per year over 

the period. There was an upward trend in turnover, exports, and exports per worker 

between 1985 and 2001, when values for each o f these measures peaked. In 2002 there 

was a large decline in all of these measures; however there was some recovery in 2003 for

CO

turnover, exports and exports per exporter.

3.3,1 Export Market Dependencies

We use four different measures to examine exporters’ dependencies on the primary export 

destinations, namely the UK, EU, US and rest of the world (RoW). The measures of 

export dependency are; (i) the percentage of all exporters that export to a particular 

destination, regardless of any other destinations that they may export to, (ii) the percentage 

of total exports to the destination, (iii) the value of exports per exporting firm, and (iv) the

All values for the period 1985 to 2001 have been converted  to Euros at the European  Central Bank 
conversion rate o f  IE £ I=  €1.26974.

Turnover  is the sales o f  the firm in a given year whereas gross output if  the cost o f  the products 
manufactured  in the year. U nlike gross output, turnover includes the value o f  stock at the beginn ing  o f  the 
period and excludes unsold inventory at the end o f  the period.

The exception is in the num bers  o f  exporters, which have not recovered in number.
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amount of total turnover that is exported to the destination, that is the export intensity for 

that export market. These last three measures provide an indication of the level of 

commitment or focus of exporters to the export market.

We examine indigenous manufacturing exporters’ dependencies on the four primary export 

markets, the UK, EU, US and RoW. These destinations are not mutually exclusive, that is, 

an exporter can supply two or more o f these markets simultaneously. The market 

dependencies are measured in terms of the shares of exporters serving the markets, total 

exports in millions of euro, total exports per exporter, and the percentage of total turnover 

that is exported to each market for 1985 and 2003 together with the averages for the entire 

period.

Figure 3.1 illustrates the shares of exporters serving the various markets for 1985 and 2003 

together with the averages for the entire period. The UK was the most important market for 

Irish manufacturing exporters throughout the period with an average of 90 per cent of 

exporters selling into this market, although the share of exporters serving this market fell to 

76 per cent in 2003. When w'e look at the dependency of indigenous manufacturing 

exporters on the EU market a different picture emerges: the share of exporters supplying 

this market increased by almost 30 per cent from 1985 (43 per cent) to 2003 (56 per cent). 

There were more than 50 per cent of exporters active in this market over the whole period. 

The share of exporters selling to the US increased by 50 per cent from 29 per cent in 1985 

to 44 per cent in 2003. There was also an increase in the share of exporters selling into the 

RoW market (25.5 per cent to 34.6 per cent) between 1985 and 2003. These results 

provide strong evidence of the importance of, but the reduced dependence on, the UK as an

E xports have been deflated  using the C S O 's  P roducer P rice Index for the relevant sectors usin g  2()()() as the 
base year.
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export market with a move to greater emphasis on the EU and global markets for 

indigenous manufacturing exporters.

Figure 3.2 presents the results for the second measure of dependency, that is, the 

percentage of total exports supplied to each destination market. There were substantial 

increases in the percentage of exports sold to the EU (82 per cent) and US (88 per cent) 

markets while the share of exports to the UK market remained constant between 1985 and 

2003.^^ However the value of exports destined for the RoW declined by 61 per cent in the 

period. There was a strong increase in dependency on the EU and US markets in terms of 

the shares of total exports exported to these destinations. The increase in the shares of 

exports to the US more than compensated for the fall in shares to the RoW. These results 

point to the increased Europeanisation and globalisation of exporters over the period, 

where this globalisation was driven by strong growth in the shares of exports destined for 

the US.

The values of exports per exporter for each destination are presented in Figure 3.3. It can 

be seen that there were substantial increases in this measure for the UK, EU and US 

markets and a decrease for the RoW. The growth in the value of exports per exporter is 

particularly striking for the EU (204 per cent) and US (212 per cent) markets when 

compared to that for the UK (68 per cent) and contrasted to the decline for the RoW (- 35 

per cent) between 1985 and 2003. Once more the increase in exports per exporter to the 

US more than compensates for the fall to the RoW. These results provide further evidence 

for the increased commitment to exporting by exporters together with an increased local, 

European, and global orientation of exporters over the period. However it should also be 

noted that the value of exports per exporter are very low, particularly for the EU, US and

These two years. 1985 and 2003 are arbitrarily selected and in this case were unusually  high export years, 
as can be ascertained from the lower annual average for the whole  period.
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RoW  m arkets. This is gives us an indication o f the average scale o f the firm s exporting to 

these markets: it appears that there are lots o f small firms exporting to the EU and globally, 

perhaps as a result o f advances in telecom m unications technology and the growth o f 

com m erce via the w orld-w ide web, as well as reductions in transport costs and low er 

global trade ban’iers.

The final export m arket dependency m easure, the share o f turnover exported to each 

destination, or the export intensity, is illustrated in Figure 3.4. The share o f total turnover 

exported to the UK increased by 36 per cent betw een 1985 (13.2 per cent) and 2003 (18 

per cent). In 2003 exports to the EU accounted for m ore than 10 per cent o f total 

m anufacturing turnover, an increase o f 148 per cent on the 4 per cent reported in 1985. 

Despite the growth in exports to the US m arket these exports share o f turnover accounted 

for just over 3 per cent in 2003, how ever this am ounts to an increase o f 146 per cent on the 

export intenshy for 1985. The share o f total m anufacturing turnover exported to the RoW  

experienced a large decline (47 per cent) over the period (7.4 per cent to 3.9 per cent).

Despite globalisation, it is clear that the UK was the dom inant m arket for indigenous Irish 

exporting activity betw een 1985 and 2003, with 90 per cent o f exporting firm s on average 

exporting into this m arket and these exports accounting for 15 per cent o f total 

m anufacturing turnover o f exporting firms over the period. This concurs w ith expectations 

of gravity theory, given the U K ’s linguistic, cultural and spatial proxim ity. H ow ever 

despite the strength o f dependence on the UK m arket there was a substantial increase in the 

im portance of the EU m arket for indigenous m anufacturers, which exported over 10 per 

cent o f turnover, an increase o f 145 per cent on 1985 (4.2 per cent) alm ost trebling the 

value o f exports to this destination. These results provide strong evidence in favour o f the 

Europeanisation o f indigenous m anufacturing since 1985, as would be expected in the light
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of The Single European Act and EMU. Evidence has also been presented for the increased 

global orientation of indigenous manufacturing exporters; this was driven by the growth in 

exporting activity to the US, which more than compensated for the decline in the shares of 

exports to the RoW.^'

The Geographic Concentration o f  M anufacturing Exports

To supplement and summarise our dependency measures we use the Hirschman-Herfindahl 

(HH) Index to measure the geographical concentration of indigenous manufacturing 

exports. This is a well-known index originating in the field of industrial organisation. The 

HH index of the geographical concentration of exports (HH) is the sum of the squares of 

market shares for each destination relative to total exports.

The HH equation is:

H H = t
1=1

(3.1)

where Ei represents exports to destination / and E denotes total exports which are destined 

for n export markets.

If each of the n destinations received the same export value the HH index would be equal

to:

HHj = (3.2)

In our analysis an HH index of 0.25 indicates that exports are equally distributed 

throughout all four destination markets, while an index of 1 indicates that exports are 

totally concentrated in just one destination market.

R u a n e  a n d  S u t he r l a nd  ( 2 0 0 2 )  c o m e  to a s i mi la r  c o n c l u s i o n .
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Figure 3.5 presents the HH indices for the geographical concentration of exports for each 

year. The indices range from 0.29 to 0.36 with an average of 0.33. The distribution 

appears to be somewhat U-shaped over the period. These HH indices are relatively low, 

indicating a fairly equal geographical concentration of exports. These low HH indices are 

to be expected considering that we are looking at total manufacturing exports; a sharper 

picture will emerge as we look at the dis-aggregation by type of exporting firm in Section 

3.4 below.

3.3.2 Export Market Diversification

In order to explore the evidence for an increase in regional export market diversification of 

manufacturing firms over the period we group the exports of each of the four primary 

destinations (UK, EU, US and the rest o f the world (RoW)), into eight destination 

categories. These comprise the following market groups : (1) the UK only, (2) the EU  

only, (3) the US only, (4) the RoW  only, (5) the UK and EU combined,^’ (6) any 

combination of two destinations where at least one of which is a global destination, that is, 

either the US or the RoW, for example, the EU and US only,^^ (7) any combination of 3 

destinations, for example, the EU, UK and RoW, and finally, (8) firms that export to all 

four destinations, that is, to the UK, the EU, the US and the RoW. All exporters can be 

classified as belonging to just one of these groups. This classification also allows one to 

distinguish between regional (UK and EU) and global exporters.

Figure 3.6 illustrates the shares of exporting firms by destinations allowing for the 

comparison of 1985 and 2003 together with the averages for the whole period. It is evident 

that the UK was the most important single destination for indigenous manufactured exports

In the tables this destination category is referred to as RE indicating the R egional ( U K )  and E U  export  
markets.

In the tables this destination category  is referred to as 2-G  to indicate the global orientation o f  the 
exporters.
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over the whole period. The UK only market accounted for 38 per cent of exporters in 1985 

and 40 per cent in 2003.*’'̂  Perhaps surprisingly, in the context of the Single Market and 

EMU, exports to the EU only market do not feature very strongly in our results; in fact, the 

share of exporters to this market halved over the period - declining from 4 per cent in 1985 

to 2 per cent in 2003.^^ The results for the US only and RoW  only are similar. These 

results suggest that when exporters go beyond the local market (UK only) they export into 

multiple rather than single markets.

What is certainly surprising is that exporters to the UK and EU (RE), also exhibit 

decreasing shares of exporters from 16 per cent in 1985 to 8 per cent in 2003,^^ a pattern 

also found for the globalised 2-destination exporters (2-G). The types of firms which have 

grown in number are those exporting to 3 and 4 destinations, which experienced increases 

of 81 and 89 per cent respectively between the years 1985 and 2003. In effect, while the 

UK market remains important, there is strong evidence for an increase in the global 

orientation of domestic exporting firms as the share of exporters selling to three or more 

destinations has risen from 25 per cent to 46 per cent over the period. These results point 

to a growing dualism among indigenous manufacturing exporters with a large share 

supplying the UK only market and larger share in multiple markets.

In Figure 3.7 a very different pattern emerges as the focus turns to the percentage of total 

exports by destination. The “ f/A’ only market” exports no longer dominate. There was a 

sharp decline in the share of total exports shipped to this market (32 to 15 per cent) 

between 1985 and 2003. The EU  only market performed poorly with a declining share of 

total exports (3 per cent to 1.5 per cent) and an overall average share of total exports of less

A n  a v e ra g e  o f  39  p e r  cen t  o f  all m a n u f a c tu r in g  e x p o r te r s  sen t  th e i r  e x p o r ts  to the  U K  m a rk e t  e x c lu s iv e ly  
o v e r  the  en t i re  p e r io d

T h e r e  w as  an a v e ra g e  o f  less than  3 p e r  cen t  o t  e x p o r te r s  se l l ing  e x c lu s iv e ly  to th is  m ark e t  o v e r  the pe r iod ,  
“  T h e  a v e ra g e  sh a re  o f e x p o r t i n g  f i rm s  se l l in g  to an y  tw o  d e s t in a t io n s  w as  13 p e r  cen t  o v e r  the  en t i re  pe r iod .
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than 2 per cent for the period. Again, exports to the US only are below 1 per cent in terms 

of the shares of total exports and as an average of total exports. The RoW  only market 

accounted for an average of nearly 4 per cent of total exports between 1985 and 2003 while 

accounting for none of the turnover exported in 2003 compared to 19 per cent in 1985.*’̂  

The shares of exports to the UK and EL) (RE), destination increased from 12.5 per cent to 

22 per cent while their 2-G counterparts saw a decline in their shares of exports from 7.5 

per cent to 4 per cent for the period. However, the global exports to three and four 

destinations increased substantially between 1985 (24 per cent) and 2003 (57 per cent) in 

total. These results contrast with those in Figure 3.6 suggesting that there are lots of small 

exporters dependent on the UK market. Again, this points to dualism amongst indigenous 

exporters with large numbers of small exporters exporting to the UK w'hile those that 

export globally are relatively large.

Firms supplying the US and RoW as well as two (2-G) or more destinations are considered 

to be global exporters as they must be supplying at least one distant market. We find that 

the shares of these global exporters increased from 42 per cent in 1985 to 50 per cent in 

2003 while the average for the whole period was 45 per cent. Global exports accounted for 

almost 62 per cent of the share of exports in 2003 compared to 52 per cent in 1985, and for 

an average of 66 per cent over the whole period. These results provide very strong 

evidence for the increased globalisation of indigenous manufacturing exporters.

3.4 Export Destination Patterns for Heterogeneous Exporters

We extend the above analysis for heterogeneous exporters by dis-aggregating our exporters 

into three groups, namely, intermittent, persistent and continuous exporters. Intermittent 

exporters are similar to the re-switchers in Chapter 2, that is. they are exporters that enter.

There were in f a d  some exports to tlie R oW  in 2003 how ever  the value wa.s too small (€163 .412) to appear 
on the table.
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exit and re-enter the export m arket; in other words, they change export status m ore than

68tw ice in their life tim e. Persistent and continuous exporters are those that rem ain in the 

international m arket or enter and/or exit this market just once in their lifetim e. These 

exporters have just one spell o f exporting and are distinguished on the basis o f the duration 

o f  the exporting spell.

W e separate exporters by type defined by export behaviour with regard to  the duration of 

export m arket participation over the period o f observation. First, we have continuous 

exporters which have one continuous spell o f  exporting equal to the observed life-tim e of 

the firm [to = tg and tx  = //], where ?o is the year the exporter is first observed in the 

industry, i.e. its birth year, or 1985 in the case o f firms that were bom  prior to the start o f 

our sam ple period, t£ is the year the exporter is first observed exporting, tx  denotes the 

final observation o f the firm  in the export m arket and ti denotes the tim e of the final 

observation o f the firm, i.e. the tim e of death o f the firm  or the end o f the sam ple period. 

Next, we have the persistent exporters, these exporters have one consistent spell o f 

exporting which is o f a shorter duration than the life o f the firm  [?o ^  t s  and tx < ti and 

tx - < t i -  ro|. Finally, we have interm ittent exporters, these are firm s that engage in re

sw itching activity, that is they enter, exit and re-enter the export m arket at least once in 

their life-tim e \ to < Te\ < t£2 .■■ < tEN and tx\ < tx2 ■ ■ ■ < fxN ^  ti], where t^i is the year the 

exporter is first observed exporting and / r ,  Ie?,, ■■■, tEN denote subsequent re-entries to the 

export m arket, is the year the exporter is first observed to exit the export m arket and 

tx2 , tx3, ■■■, txN denote subsequent re-exits from  the export market.

However,  unlike or analysis in C hap te r  2 where firms were exam ined over  tw o-year  intervals, intermittent 
exporters are defined over the entire observation period  and as a result may have periods w here they are 
increasers o r  decreasers as well as being re-switchers.

Appendix  3.1 contains a d iagram m atic  exposition  o f  the d is-aggregation  o f  exporters by type.
™ See A ppendix  3 . 1 for an illustration o f  the decom posit ion  o f  manufacturing  plants by heterogeneous types.
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Figure 3.8 presents a comparison of the average shares of total exporters by heterogeneous 

exporter group. Intermittent exporters account for almost 40 per cent of exporting firms 

over the period while persistent and continuous account for averages of just over 27 and 33 

per cent respectively.

Figure 3.9 illustrates the shares of total exports for each exporter type. Despite the large 

share of intermittent exporters, these exporters account for the smallest shares of total 

exports - on average, 18 per cent compared to 23 per cent for persistent and 59 per cent 

continuous exporters. Thus in terms of average contributions to total exports, continuous 

exporters dominate the other two categories. These results show that intermittent exporters 

are really important numerically but in terms of export values the continuous firms are the 

most important.

Tables 3.10 and 3.11 contain the comparisons of the export commitment of heterogeneous 

exporters. Table 3.10 shows the average export intensities of exporters by type between 

1985 and 2003. Continuous exporters have a greater commitment to the export market 

evidenced by their higher average export intensity (57 per cent) compared to persistent (28 

per cent) and intermittent (24 per cent) exporters. Figure 3.11 presents the average value 

of exports per exporter and once more we see that continuous exporters are more 

committed to exporting by the higher average values reported, on average almost €5m per 

continuous exporter compared to just over €2m per persistent exporter and € lm  per 

intermittent exporter. These results provide new evidence on the heterogeneity of 

manufacturing exporters and illustrate that the level of and commitment to exporting varies 

with the pattern of exporting behaviour.
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3.4.1 Export Market Dependencies by Exporter Type

We extend the analysis presented in Section 3.3.1 to examine heterogeneous exporters’ 

dependencies on the regional export destinations, (UK, EU, US and RoW). The measures 

of export dependency used are; (i) the percentage of each exporter type that export to a 

particular destination, regardless of any other destinations that they may export to, (ii) the 

percentage o f each type’s exports to the destination, (iii) the value of exports per exporting 

firm, and (iv) the amount of total turnover that is exported to the destination, that is, the 

export intensity for that export market. As stated previously, the last three measures 

provide an indication of the level of commitment of exporters to the particular regional 

export destination. The destination patterns and dependencies of heterogeneous 

manufacturing exporters are compared for two years, 1985 and 2003 and averages are 

calculated the period as a whole, 1985-2003.

In Table 3.2 the results are presented for all four export-market dependency measures by 

exporter types. We see that the UK market is the most important in terms of shares of 

exports across all exporter types. However, there has been a large decrease in the 

percentage of exporters supplying this market for all exporter types between 1985 and 

2003. On average intermittent exporters are more focused on the UK market and less so 

on the EU and Global markets than persistent and continuous exporters.

Looking at the shares of exports for the heterogeneous exporters destined for each region 

we find that the UK is the dominant export market for all exporter types throughout the 

period. However, its importance is declined for continuous exporters between 1985 and 

2003. There is evidence of the increased Europeanisation of intermittent and continuous 

exporters and while the share of exports of persistent exporters declined between 1985 and
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2003 their average for the period was ahnost 27 per cent. There were large increase in the 

shares o f exports to the US for continuous and persistent exporters while those of 

interm ittent exporters rem ained for the period. How ever, there was a sharp decline in the 

shares o f exports destined for the RoW  market for all exporter types betw een 1985 and 

2003.

Turning to the scale o f exports, or exports per exporter, we find that all the types of 

exporters experienced increases in the values o f exports per exporter to the UK, EU and 

US m arkets. How ever, the results for the RoW  region were m ixed with interm ittent having 

constant exports per exporter, persistent exporters saw an increase while continuous 

exporters sustained a decrease in this m easure betw een 1985 and 2003. The export 

intensity m easures show that all exporter types export a greater proportion o f their turnover 

to the UK relative to the other regions. This proportion increased substantially  for 

interm ittent and persistent exporters, indicating that these exporters have becom e more 

com m itted to and dependent upon the UK m arket over time. The UK m arket, although 

rem aining dom inant for continuous exporters, declined in im portance betw een 1985 and 

2003. The shares o f turnover exported to the EU by each exporter type m ore than doubled 

while those to the US also increased across all exporter types over the period. Persistent 

exporters were the only exporter type to experience an increase in export intensity (50 per 

cent) for the RoW  region, while interm ittent and continuous exporters sustained reductions 

(-43 and -64 per cent respectively) in their shares of turnover exported to this destination. 

In effect, these results provide evidence that whilst the UK still dom inates, the m ajor focus 

and thus dependence on this m arket has declined.

These results provide evidence o f the differences in export market dependencies for 

heterogeneous exporters. Interm ittent exporters are more dependent on the UK in term s of
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percentage o f exporters, although this dependence decHned for all exporters over the 

period. C ontinuing exporters have experienced a reduction in their dependence on the UK 

market for m ost m easures, the exception is for the value o f exports per exporter, which 

increased by 40 per cent betw een 1985 and 2003. There is strong evidence for the 

increased Europeanisation o f heterogeneous exporters, especially am ongst continuous 

exporters, notw ithstanding the reductions in shares o f interm ittent (- 5 per cent) and 

persistent exporters (-11 per cent) and the percentage o f  persistent exporters exports (- 20 

per cent) to this destination. The US m arket has also gained significant im portance 

am ongst all exporter types while there has been m ixed results for the R oW  export region.

Geographic Concentration o f Exports by Exporter Type

As above, we use the H irschm an-H erfindahl (HH) Index to m easure the geographical 

concentration o f exports in order to supplem ent our export m arket dependency m easures 

for heterogeneous exporters. The HH index o f the geographical concentration o f exports 

from  exporter type j  (HH^) is the sum o f the squares o f  m arket shares for destination i 

relative to exporter type / ’s total exports.

The HH equation is:

where Ej  represents the total exports for exporter type / which are destined for n export 

markets.

Figure 3.12 presents the HH indices for the geographical concentrations o f exports for 

heterogeneous exporters over the period. The exports o f interm ittent exporters are the 

most geographically concentrated with an average HHl o f 0.42. This is to be expected as

(3.3)
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intermittent exporters send an average of 60 per cent of their total exports to the UK 

compared with averages of 40 per cent each for persistent and continuous exporters. 

Perhaps surprisingly, the exports of continuous exporters are more concentrated (0.31, on 

average) than those of persistent exporters (0.28). Figure 3.12 also charts the HHl for all 

exporters in order to illustrate further the exporter heterogeneity in the geographical 

concentration of exports.

3.4.2 Export Market Diversification by Exporter Type

Export market diversification of heterogeneous exporters is explored by disaggregating 

exporters and exports of the four regional destinations (UK, EU, US and RoW) into eight 

destination classes, as outlined in Section 3.3.3. Figures 3.13 and 3.14 present the shares 

of heterogeneous exporters to each of the eight destination markets in 1985 and 2003 

respectively. The UK only market dominates the shares of intermittent and persistent 

exporters in 1985 and 2003, and there has been a substantial increase in the percentages of 

these exporters supplying this market over the period. Apart from the increased shares 

supplying the UK only market, there was also significant growth in the shares of 

intermittent exporters exporting to the 3- and 4-destinations markets. This increased share 

of intermittent exporters supplying the most global markets is suiprising in terms of the 

sunk cost theories of international t r a d e . I n  contrast, the shares of continuous exporters 

supplying the UK only market declined substantially in favour of the highly globalised 3- 

and 4-destinations markets which dominated for this exporter type in 2003. These are 

important results that concealed when focusing on aggregate manufacturing exporters.

Figures 3.15 and 3.16 reports the shares total exports to the various destination markets for 

the heterogeneous exporters separately for 1985 and 2003. It can be seen that intermittent

S ection  3.5 exp lores  these  issues in greater detail.
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exporters reduced their shares of exports destined for the UK only market from 42 per cent 

to 30 per cent. Their shares of exports to EU and RE combined rose slightly from 5 per 

cent to 7 per cent but, more significantly, their shares of exports to the US only, RoW only, 

2-G, 3-G and 4-G destination markets combined increased from 52 per cent to 63 per cent 

over the period, in other words they became more globalised. Persistent exporters 

maintained their shares of exports to the UK only market and almost doubled the shares of 

their exports destined to the combined EU and RE markets from 12 per cent to 23 per cent. 

However persistent exporters became less globally focused over the period with the 

combined share of global exports falling from 56 to 46 per cent between 1985 and 2003. 

Surprisingly, intermittent and continuous exporters experienced similar patterns of change 

in their shares of exports by destinations. Continuous exporters’ shares o f exports to the 

UK only market declined substantially from 30 per cent to 8 per cent over the period while 

the shares to the combined European market increased from 18 per cent to 28 per cent. 

These exporters also significantly increased their shares of exports to global markets form 

51 per cent to 65 per cent. In short, persistent exporters became more Europeanised as did 

intermittent and continuous exporters, both of which also became much more globally 

focused over the period.

The results on the shares of exporters for each destination are mixed across the 

heterogeneous exporters. The shares of intermittent and persistent exporters supplying the 

UK only market increased over the period while those of continuous exporters decreased. 

The shares of exporters supplying the combined EU only and RE market declined across 

all exporter types and continuous exporters were the only type to experience an increase in 

their shares of exporting to the combined global destinations. Again, this is an important 

result that is concealed in aggregate statistics; it shows that heterogeneity does matter with 

continuous exporters the most globalised of all exporters. The results on the changes in the
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shares o f exports for each exporter type over the period provide strong evidence on the 

decreased im portance o f the UK only  marlcet for interm ittent and continuous exporters and 

the increased Europeanisation o f all heterogeneous exporters. W e also find that the shares 

o f exports o f interm ittent and continuous exporters have becom e m ore globally oriented 

over the period.

3.5 Heterogeneous Exporters, Export Market Diversification, and Sunk Costs

Recent theoretical m odels and em pirical literature (e.g. Bernard and Jensen  (2004 a, and 

b); Roberts and Tybout (1997) and Das, Roberts and Tybout (2007)) have focused on the 

presence o f sunk costs in international trade. M any o f these papers suggest that hysteresis, 

that is, past exporting behaviour influencing future exporting behaviour, provides evidence 

o f  significant sunk costs in entering export markets, Such hysteresis im plies exporter 

persistence, with firms expected to continue their previous exporting behaviour in the face 

o f international shocks, either favourable or unfavourable, in order to avoid the sunk costs 

o f re-entering export m arkets. In other words, firms are slow to export because of sunk 

costs but once they start to export, they continue to export even in adverse conditions. This 

section questions these issues in the light o f our evidence on interm ittent exporters. The 

prevalence o f interm ittent exporters appears to cast doubts on the im portance o f  sunk costs 

as a barrier to exporting and a cause o f hysteresis in international trade, at least for a small 

open econom y such as h'eland.

To explore the em pirical im portance o f sunk costs, w'e present a new conceptual 

fram ew ork that distinguishes two different types of exporter behaviour, namely, 

interm ittent and consistent exporting, which are defined on the basis of their export market 

participation over the period o f observation, hiterm ittent exporters, rather than rem aining 

in or out o f the export m arket, or sw itching from in to out or vice versa, enter, exit and re-
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enter the export market at least once over the observation period. Consistent exporters 

engage in one spell of exporting, that is, they enter the export market just once over the 

period; these exporters are obtained by summing persistent and continuous exporters. ‘ 

We focus here only on the extensive margin, in other words, the numbers and shares of 

exporters, rather than on levels or intensities of exports as these latter decisions are made 

subsequent to the decision on whether to export or not. W e aggregate our eight export 

destination classes from the previous section into three regional classes. We keep our UK 

only market classification but generate a new class called ‘EU ’, which combines the EU  

only and 2-RE markets resulting in one class. We also generate a new ‘G lobal’ class 

which sums the US only, the RoW  only, 2-G, 3-destinations and 4 destinations markets. 

This classification allows us to rank export markets in terms of their expected sunk costs 

of exporting, for example, the costs associated with exporting to the UK, the local export 

market, would be expected to be lower than those associated with exporting to the to the 

linguistically challenging but free trade and largely common currency area that is the EU, 

and these in turn would be expected to be lower than exporting to the Global market. The 

presence of any significant number of intermittent exporters raises the question of just how 

important sunk costs and, consequently, hysteresis are in export market behaviour as they 

indicate the existence of numbers of firms whose relationship to export markets is 

intermittent, that is, rather than remain in or out of the export market, they enter, exit and 

re-enter the export market at least once over the observation period.

In Figure 3.8 we saw that intermittent accounted a very large share of all exporters, almost 

40 per cent over the period. This very high share of exporters who engage in re-switching 

activity would appear to be inconsistent with the presence o f significant sunk costs for

S ee  A p p e n d ix  3 . 1 to r  a d i a g r a m m a t i c  e x p o s i t io n .
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exporting which are conjectured to result in hysteresis or persistence of export marlcet 

behaviour.

We explore further to determine if the UK export market, considered to be a low sunk cost 

destination, is the primary destination for the exports of intermittent exporters. Table 3.3 

shows the total numbers, shares and averages of intermittent and consistent exporters as 

well as for each of the three regional destination markets by exporter type for the whole 

period. There are, on average, 703 intermittent exporters compared to an average of 1067 

consistent exporters over the period. As expected from results in the previous section, the 

UK only destination had the largest average shares of exporters accounting for 33 per cent 

o f consistent and 47 per cent of intermittent exporters over the period. The relatively high 

shares of intermittent exporters selling into this market is consistent with the low sunk 

costs of export entry to the UK which we consider as a regional market for Irish 

manufactured goods due to its proximity and other strong social and economic links 

resulting from historical ties. '̂^

It is reasonable to expect that the Global market would have the high sunk costs, at least 

relative to the UK market and, as a consequence, we would not expect to find significant 

numbers (shares) of intermittent exporters supplying this market. However, on average, 39 

per cent of intermittent exporters were active in the Global market over the period. At 

least one in four intermittent exporters exported globally over the observation period. This 

result is most surprising as it would be expected that the sunk costs involved in exporting 

to these multiple markets would be very high, especially where distances as well as social 

and economic differences are great, and would thus be expected to prohibit intermittent 

exporting. Perhaps the benefits of exporting to these destinations, in terms of the potential

T hese  results correspond  to the results o f  similar  research carried out for the 1990s by Ruane and 
Sutherland (2002).
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for learning, and innovations through expanded custom er and trade netw orks, com bined 

with the reduced risk o f asym m etric adverse shocks intrinsic in export market 

diversification, outw eigh the higher costs o f interm ittent exporting. Law less (2006 and 

2007) disaggregates Irish exports into constituent country destination m arkets using Forfas 

data. She finds considerable turnover in the portfolio o f export destinations and concludes 

that the m ain or largest com ponent o f sunk costs is captured in the initial export m arket 

entry with the costs o f subsequent entrance to other export m arkets being significantly 

lower.

Three results em erge from  our analysis. Firstly, the num bers and shares o f interm ittent 

exporters are large, w hich is consistent w ith firms experiencing little difficulty in re

entering export m arkets, having previously exported and exited from  the export market. 

This suggests that sunk costs may not be im portant to exporting, or if they have been 

incurred once, they do not re-occur at the sam e level. Secondly, the presence o f large 

shares o f interm ittent exporters in the Irish m anufacturing sector provides clear evidence, 

contrary to the findings o f Das, Roberts and Tybout (2007), that m any firms chose not to 

stay in the export m arket in the face o f a negative shock and are willing to re-sw itch in and 

out o f the export m arket in response to m arket and other business stim uli. M oreover, given 

the regional groupings o f export destination m arkets in the data set, our estim ates represent 

a low er bound on interm ittent behaviour and m ay understate the extent to which firms 

m ove in and out o f individual country m arkets. Thirdly, the large shares o f interm ittent 

exporters together with the large shares which export globally gives support to idea that 

sunk costs may not have the w idespread relevance attributed to them  in the recent trade 

literature.
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3.6 Summary and Conclusions

This Chapter focused on the export m arket dependency, concentration and diversification 

o f indigenous m anufacturing exporters as a whole as well as for three types of 

heterogeneous exporters which are defined on the basis o f their export m arket participation 

over the entire observation period. W e found that the share of exporters exporting to the 

UK decreased across all exporter types but that there is still a strong dependency on this 

m arket in term s o f exports per exporter and export intensity as well as the shares o f  exports 

supplied to this destination by interm ittent and persistent exporters, which increased 

betw een 1985 and 2003.

There is strong evidence o f an increase in Europeanisation o f indigenous m anufacturers as 

a whole over the period, in term s o f the generally increasing dependency m easures across 

all exporter types, continuous exporters in particular, as well as for m anufacturing 

exporters as a whole. The results on Europeanisation would appear to be consistent w'ith 

the em pirical findings using gravity m odels where geographical proxim ity is positively 

correlated with cultural, linguistic, econom ic and institutional proxim ity facilitates trade 

through reduced transaction costs, and thus reduced sunk costs o f trade (e.g. R ose, 1999)

There is also some evidence that indigenous exporters becam e m ore globally oriented as 

the shares o f exporters exporting to the US and RoW  increased betw een 1985 and 2003. 

However, there appears to be a stronger tendency to export to the US than to the RoW  

m arket for all types o f exporters. This could also be due to the linguistic and cultural 

proxim ity o f the US market.

Our exam ination of export m arket diversification show tliat continuous exporters had 

substantially increased shares o f exporters supplying the global m arket, that is, ihe
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com bined US, RoW , 2-G, 3- and 4-destinations m arkets. W e find strong evidence on the 

decreased im portance o f the UK only  m arket for interm ittent and continuous exporters and 

the increased Europeanisation o f all heterogeneous exporters. W e also find that the shares 

o f exports o f interm ittent and continuous exporters have becom e m ore globally oriented 

over the period.

This Chapter also explored the issue o f sunk costs and hysteresis in the presence o f 

globally oriented interm ittent exporters. The findings o f this Chapter also throw further 

light on the discussion o f the sunk costs o f export m arket entry and the resulting hysteresis 

in international trade associated with the presence o f such costs. Das, Roberts and Tybout 

(2007) find that sunk costs for exporters are substantial and, in order to avoid re-incurring 

these costs, firms tend to continue exporting even when their current net profits are 

negative. However, the high incidence o f export re-sw itching activity, as evident in the 

large shares interm ittent exporters, raises questions for the w idespread im portance o f sunk 

costs and hysteresis in international trade for a small open econom y such as Ireland. The 

existence o f interm ittent exporters across all regional export m arkets m ay im ply that sunk 

costs do not act as a barrier to export m arket participation for all industrial sectors or 

product types equally, for exam ple, consum er products would be expected to have very 

different sunk costs o f export m arket entry relative to interm ediate goods.

According to Dixit (1989, p.621) if a firm  leaves a foreign m arket “ its distribution netw ork 

and brand recognition will disintegrate rapidly and need to be rebuilt” should it re-enter the 

market. Recent theoretical and em pirical papers that incorporate sunk costs o f export 

market entry follow D ix it’s assum ption on the decaying nature o f these investm ents. 

However, it may be that, for som e product m arkets at least, this investm ent or some 

elem ent of it, once m ade, is perm anently available to the firm. Perhaps the extent o f sunk
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costs relates to the type of good, in terms of sector and whether its focus is on the 

consumer or producer market. Thus this Chapter re-affirms the relevance and importance 

of recent trade models that incorporate firm heterogeneity while at the same time 

questioning the widespread presumption that sunk costs of entering export markets are 

always significant and hence act as a barrier to international trade.

We extend our exploration of exporter heterogeneity in the next chapter where we examine 

the characteristics and performance of firms in the Irish manufacturing sector.
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Table 3.1 An Overview of Indigenous M anufacturing, 1985-2003

No. Plants No.
Exporters

Turnover
(€m)

Exports
(€m)

Export
Intensity

(%) '

Exports per 
Exporter

(€m)
1985 3.339 1.449 10.800 2,830 26.2 2.0

1986 3,296 1,394 10,800 3,180 29.4 2.3

1987 3,367 1,517 10,800 3,510 32.5 2.3

1988 3,353 1,543 11,200 4,180 37.3 2.7

1989 3,325 1,747 11,800 4,290 36.4 2.5

1990 3,291 1,941 12,600 4,350 34.5 2.2

1991 3,293 1,917 12,500 4,320 34.6 2.3

1992 3,242 1,838 12,300 4,070 33.1 2.2

1993 3,283 1,928 12,300 4,360 35.4 2.3

1994 3,333 2,005 12,700 4,480 35.3 2.2

1995 3,322 1,906 13,200 4,760 36.1 2.5

1996 3,322 1,530 13,800 4,510 32.7 2.9

1997 3,455 1,620 14,300 4,780 33.4 3.0

1998 3.487 1,685 15,100 4,850 32.1 2.9

1999 3,620 1,753 15,700 4,760 .30.3 2.7

2000 3,894 2,280 20,600 6,410 31.1 2.8

2001 3,790 1,871 21,800 7,850 36.0 4.2

2002 4,033 1,914 16,200 5,790 35.7 3.0

2003 3,990 1,794 16,600 5,870 35.4 3.3

Average 3,476 1,770 13,953 4,692 33.6 2.6

Source: O w n estim ates using  the C IP . 1985-2003.
E xport In tensity  m easures the percen tage o f  tu rnover that is exported .
E xports per expo rter is the value o f  exports d iv ided  by the num ber o f  exporting  p lants. 
All values defla ted  to constan t 2000  prices using the C S O ’s P roducer P rice  Index.
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Table 3.2 Export Market Dependencies by Exporter Type, 1985 and 2003

UK EU US RoW

1985 2003 Average 1985 2003 Average 1985 2003 Average 1985 2003 Average
Percentage o f  Exporters 
Intermittent 93.5 81.9 91.7 42.1 40.0 43.5 27.1 30.8 28.8 25.2 32.1 28.3
Persistent 91.7 83.7 89.8 42.8 38.0 51.8 31.4 25.5 35.1 24.9 24.5 36.2
Continuous 86.9 69.8 88.4 43.7 69.6 59.0 30.1 55.9 34.6 26.1 58.7 40.0

Percentage o f  Exports 
Intermittent 55.5 62.3 58.0 5.7 16.8 15.0 6.5 6.4 10.4 32.1 14.5 16.6
Persistent 50.1 55.9 40.5 29.7 23.8 26.7 1.6 10.3 10.7 18.8 9.8 22.1
Continuous 50.0 46.1 44.2 17.3 34.2 30.6 4.7 9.7 7.7 28.1 10.0 17.5

Exports per Exporter (€m) 
Intermittent 0.5 1.6 0.8 0.1 0.9 0.4 0.2 0.4 0.4 1.0 1.0 0.7
Persistent 0.4 1.7 1.0 0.5 1.6 1.1 0.0 l .l 0.7 0.5 1.0 1.4
Continuous 2.0 2.8 2.4 1.4 2.0 2.5 0.5 0.7 1.1 3.7 0.7 2.2

Export Intensity 
Intermittent 12.5 17.9 13.6 1.3 4.8 3.6 1.5 1,8 2.4 7.2 4.1 4.0
Persistent 3.2 10.2 10.9 1.9 4.3 7.5 0.1 1.9 3.1 1.2 1.8 6.7
Continuous 27.8 25.6 25.1 9.6 19.0 17.3 2.6 5.4 4.4 15.6 5.5 10.0
Source: Own estim ates from the C!P. I985-2(X)3
Percentage o f exporters is the shares o f  exporters in each exporter type exporting to a particular region; these regions are not mutually exclusive. 
Percentage o f exports is the share o f each exporters exports supplied to a particular region.
Exports per exporter is the value o f exports divided by the number of exporting plants for each exporter type.
Export Intensity measures the percentage o f each type’s turnover that is exported.
All values deflated to constant 2000 prices using the C S O 's Producer Price Index.
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Table 3.3 Numbers and Shares of Intermittent and Consistent Exporters by Destinations, 1985 and 2003

Intermittent Consistent
UK EU Global UK EU Global

Total No. Share No. Share No. Share Total No. Share No. Share No. Share
1985 572 226 39.5 1 14 19.9 232 40.6 877 324 36.9 173 19.7 380 43.3
1986 472 273 57.8 33 7.0 166 35.2 922 428 46.4 118 12.8 376 40.8
1987 565 236 41.8 45 8.0 284 50.3 952 337 35.4 127 13.3 488 51.3
1988 574 259 45.1 80 13.9 235 40.9 969 359 37.0 151 15.6 459 47.4

1989 697 225 32.3 61 8.8 411 59.0 1,050 331 31.5 137 13.0 582 55.4
1990 831 324 39.0 60 7.2 447 53.8 1,110 336 30.3 135 12.2 639 57.6
1991 827 408 49.3 141 17.0 278 33.6 1,090 404 37.1 190 17.4 496 45.5
1992 793 389 49.1 122 15.4 282 35.6 1,045 359 34.4 169 16.2 517 49.5

1993 846 363 42.9 176 20.8 307 36.3 1,082 323 29.9 226 20.9 533 49.3
1994 890 358 40.2 208 23.4 324 36.4 1,115 318 28.5 240 21.5 557 50.0

1995 825 398 48.2 178 21.6 249 30.2 1,081 359 33.2 237 21.9 485 44.9
1996 608 378 62.2 79 13.0 151 24.8 922 348 37.7 180 19.5 394 42.7
1997 672 348 51.8 142 21.1 182 27.1 948 321 33.9 195 20.6 432 45.6

1998 720 343 47.6 91 12.6 286 39.7 965 317 32.8 166 17.2 482 49.9
1999 662 340 51.4 93 14.0 229 34.6 1,091 333 30.5 181 16.6 577 52.9
2000 798 350 43.9 98 12.3 350 43.9 1,482 415 28.0 181 12.2 886 59.8
2001 685 327 47.7 85 12.4 273 39.9 1,186 346 29.2 148 12.5 692 58.3
2002 671 353 52.6 72 10.7 246 36.7 1,243 398 32.0 138 11.1 707 56.9

2003 647 356 55.0 55 8.5 236 36.5 1,147 359 31.3 122 10.6 666 58.1

Average 703 329 47.2 102 14.1 272 38.7 1,067 353 33.5 169 16.0 545 50.5
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Figure 3.1 Export Market Dependency I, (% Exporters), 1985-2003
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Figure 3.3 Export Dependency III, (Exports per Exporter), 1985-2003
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□  1985 BIOOS □  Annual Average for 1985-2003

Figure 3.4 Export Dependency IV, (Export Intensities), 1985-2003
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Figure 3.5 Geographic Concentration of Exports, 1985-2003
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Figure3.6 Shares of Exporters by Destination, 1985 and 2003
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Figure 3,7 Shares of Total Exports by Destination, 1985 and 2003
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Figure 3.8 Average Shares of Exporters by Type, 1985-2003
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Figure 3.10 Average Export Intensity by Type, 1985-2003
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Figure 3.11 Average Exports per Exporter by Type, 1985-2003

6

5

• ^

4

3

0

I

0
C o n tin u o u sIm e n n itte n t P e rsis ten t

Elxporter Type

92



HH
 

In
de

x
Figure 3.12 Geographical Concentration of Exports by Exporter Type, 1985-2003
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Figure 3.13 Shares of Heterogeneous Exporters by Destination, 1985
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Appendix 3.1 Decomposing Exporters by Type

Continuous
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All
Exporters

Persistent
Exporters

Intermittent
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CHAPTER 4

CHARACTERISTICS AND PERFORMANCE OF 
HETEROGENEOUS FIRMS

4.1 Introduction

The aim of this chapter is to examine the performance characteristics of indigenous Irish 

manufacturing firms focusing in particular on the differences between heterogeneous firms 

and the differences between types of exporters. In this chapter two main questions are 

addressed: firstly, do all types of exporting firms exhibit superior performance relative to 

firms that never export? Secondly, how are the differences in performance characteristics 

between heterogeneous exporters, if any, affected when we control for export intensity and 

destination markets? These questions are addressed in this chapter using the data set of 

Irish manufacturing plants between 1985 and 2003.'

The extensive panel-data set enables the decomposition of manufacturing firms into four 

main types based on their export behaviour; those that never export and those that are 

intermittent, persistent and continuous exporters. Persistent exporters are further 

decomposed into those that are early, middle and late exporters, where classification 

depends on the stage of their life-cycle at which they commenced and/or ceased exporting. 

This chapter attempts to fill a gap in what is known about the heterogeneous nature of 

exporters by building on the existing international trade literature that deals with the 

superior performance characteristics of exporters relative to non-exporters (see for 

example, Bernard and Jensen, 1995 and 1999; Bernard and Wagner, 1997; Ruane and 

Sutherland, 2005).

' Ful l  de ta i ls  o f  this da ta  set a r e  set  out  in C h a p t e r  I .
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Policy promotes export activity on the basis that exporting provides expanded market 

opportunities. At the very least exporting allows manufacturers to specialise in a range of 

products and increase their output levels beyond the limits possible within their own 

domestic markets (Aw, Chung and Roberts, 2000). This is particularly important for small 

economies where the size of the domestic market may prevent firms from expanding and 

achieving minimum efficient scale (Hansson and Lundin, 2004). The achievement of 

economies of scale through exporting is important for achieving lower unit costs which are 

vital to a firm ’s growth strategy. Exporting may not be so important for firms where the 

domestic market is large and scale efficiencies already achieved, such as France, Germany, 

the UK, and US, where most of the developed country empirical work to date has been 

carried out. Moreover, the potential for productivity improvements ex post may not be as 

great in these economies as they are in smaller economies where firms export at an earlier 

stage of their life-cycle. Other potential benefits for export promotion may be generated in 

terms of the number, quality and longevity of jobs as exporters are regarded as “good 

firms” (Bernard and Jensen, 1999).

The availability of rich micro-level data sets for many countries has led to the emergence 

of a new vein of research in international trade focusing on within-industry firm 

heterogeneity. The key question that is addressed in this literature is why some firms 

export while others do not? The early empirical work in this area (for example, Bernard 

and Jensen 1995 and 1999; Bernard and Wagner, 1997, and Clerides, Lach and Tybout, 

1998) prompted the development of the “new new” theoretical models of international 

trade (for example, Melitz, 2003, Bernard, Eaton, Jensen and Kortum, 2003, and Yeaple, 

2005) which model export market participation as a function of firm heterogeneity, 

specifically productivity heterogeneity, in the presence of the sunk costs of international 

trade. The conclusions of the various models are that more productive firms are in a
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position to absorb the sunk costs associated with foreign-marlcet participation and will 

therefore become exporters, while less efficient firms will only service the domestic 

market, and the least efficient firms will exit the industry. This rationalisation and creative 

destruction is then seen as leading to the reallocation of resources from less efficient to 

more efficient industries in an economy.

As a consequence of these new trade theories, a large empirical literature focusing on the 

superior performance characteristics of exporters relative to non-exporters has emerged 

over the past decade. Our research contributes to this literature by examining the 

performance characteristics of heterogeneous exporters and non-exporters, i.e. the concept 

of being an exporter is extended to distinguish different types of exporters. Specifically we 

classify exporting firms by type on the basis of their exporting behaviour defined by the 

duration of their exporting activities and at what point in their life-cycle they entered the 

export market.

In Section 4.2 the recent international trade literature exploring the performance of 

exporters relative to non-exporters is discussed briefly. Section 4.3 contains an overview of 

heterogeneity for manufacturing as a whole as well as by size class and technology 

grouping. Section 4.4 presents the estimation of our regressions on several performance 

characteristics for heterogeneous manufacturing plants. Section 4.5 focuses on exporters 

and compares shares of exports, export intensities and growth rates for each type. Section 

4.6 presents the estimation of our regressions on the performance characteristics of 

exporters controlling for export intensity and export destination and using continuing 

exporters as the benchmark. Finally, Section 4.7 contains the summary and conclusions.
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4.2 Literature Review

Rich new firm level datasets have become available in recent years for a number of 

countries, including Ireland, the UK, US, France, Colombia and Chile. These micro-level 

datasets have enabled more detailed analyses of the heterogeneous nature of firms than was 

previously possible. Empirical evidence using these data sets has shown that firms, even 

those within the same sector, react very differently to macroeconomic and international 

stimuli, for example, some firms operating within a sector will export to one or more 

foreign markets while others will only supply the domestic market (Bernard and Jensen, 

1995, 1999; Bernard and Wagner, 1997; Roberts and Tybout, 1997; Clerides, Lach and 

Tybout, 1998). Therefore, the usual simplification of traditional and “new” trade theory 

based on the analysis of a representative firm, even within an industry, conceals important 

effects that help to explain not only the differences between exporters and non-exporters 

but also the heterogeneity that exists among exporting firms. These empirical studies 

suggest that successful theoretical frameworks for studying firms and the decision to 

export should incorporate intra-industry heterogeneity in size and productivity.

As a consequence of the emerging empirical evidence, innovative models of international 

trade incorporating firm heterogeneity have been developed (for example, Melitz, 2003; 

Bernard, Redding and Schott, 2007; Yeaple, 2005, and the alternative approaches of 

Bernard, Eaton, Jensen and Kortum, 2003). These new trade models, which have derived 

from the industrial organisation literature on firm dynamics, such as Hopenhayn (1992), 

provide solid micro foundations to underpin the recent empirical findings on firms’ export 

heterogeneity. The focus of these models is on the decisions of firms, with ex-ante 

unknown productivity, facing a fixed or sunk cost associated with entry into an industry 

and further costs (fixed and variable) if, after successful entry, they decide to export. 

These trade costs are significant, resulting in the self-selection of only the most productive
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firms into the export market. The m odels show how exposure to trade leads to resource 

reallocations from  less efficient to more efficient firms and industries. These models, 

m otivated by the earlier findings of firm -level em pirical studies, provide a fram ew ork for 

em pirical studies that seek to explain the relationship betw een trade and productivity."

Exporting provides expanded m arket opportunities for the m ost productive firms in a 

sector. As these firms expand, the econom y may grow as resources are reallocated from  

less efficient to m ore efficient firms. Potential benefits m ay be generated in term s o f the 

num ber, quality and longevity o f jobs (Bernard and W agner, 1997, and Bernard and 

Jensen, 1999). A t the very least exporting allows m anufacturers to specialise in a range of 

products and increase their output levels beyond the lim its o f their own dom estic m arkets 

(Aw, Chung and Roberts, 2000). This is particularly im portant for small econom ies where 

the size o f the dom estic m arket prevents firms from  expanding and achieving m inim um  

efficient scale (H ansson and Lundin, 2004). The achievem ent o f econom ies o f scale 

through exporting is im portant for achieving lower unit costs that are vital to a firm ’s 

growth strategy. Exporting m ay not be so im portant for firms where the dom estic m arket 

is large and scale efficiencies already achieved, such as France, G erm any, the UK, and US, 

where most o f the developed country em pirical work to date has been carried. M oreover, 

the potential for productivity im provem ents ex post may not be great in these economies.

In the past decade there has been increasing interest in the productivity and other 

characteristics o f exporters com pared to non-exporters.' In many instances annual or other 

tim e interval data sets have been am algam ated to produce extensive panels, which allow 

com prehensive analysis o f plant or enterprise behaviour over-tim e, via unique plant 

identifiers. The general findings o f these studies are that exporting firms are more likely to

' C h a p te r  3 d i s c u s s e d  t h e s e  n e w  th e o r e t ic a l  m o d e l s  o f  in ternational  trade w ith  su n k  c o s t  and intra-industry  
h e te r o g e n e i t y  in grea ter  deta il ,
’ F or  e x t e n s i v e  literature r e v i e w s  o f  this  l i terature s e e  G r e e n a w a y  and K n e l l e r  ( 2 0 0 7 ) .
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be substantially larger than non-exporters, in terms of employment and shipments (e.g. 

Beniard and Wagner, 1997; Bernard and Jensen, 1995, 2004; Hansson and Lundin, 2004). 

They are also more likely to have large capital stocks (Bernard and Jensen, 1995 and 

Clerides, Lach and Tybout, 1998); pay higher wages (Bernard and Jensen, 1995); use more 

human capital (Bernard and Wagner, 2001) and have fewer financial constraints 

(Greenaway, Guariglia and Kneller, 2005) relative to non-exporters. Extensive empirical 

research has also shown that exporters are more productive ex ante than non-exporters and 

self-select into the export market.'*

Other benefits to exporting are found through the development of international networks of 

distributors, customers and competitors. Interactions with these networks may result in 

product innovations and the acquisition of new technical knowledge. In a matching 

analysis on micro data for UK manufacturing Girma, Greenaway and Kneller (2004) find 

evidence of this. They further suggest that the combination of persistent productivity 

increases combined with employment and output growth associated with entry into the 

export market may be due to exposure to best practice technology rather than scale 

economies or competition effects. Exports can also act as a conduit for technology 

transfers from abroad, which not only benefit the firm in question but may also generate 

technological spillovers to the rest of the economy (Aw, Chung and Roberts, 2000). 

Clerides, Lach and Tybout (1998) test for regional and industry spillovers. They find that 

the presence of many exporters seems to increase the probability of a firm being an 

exporter itself, and suggest, with caution, that export promotion policy may be welfare 

improving. Their evidence also suggests that regions of high export intensity may reduce 

production costs but the exporters themselves do not enjoy a special advantage, perhaps 

because domestic-oriented producers are able to share the cost reductions. Furthermore,

■* S ee  W agner  (2 0 0 7 )  for an ex ten s ive  survey  o f  the recent em pirical literature on productivity  and exporting.
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they suggest that exporters are in a better position in the face of uncertainty as exports 

allow for the diversification of risk. This is achieved primarily through export market 

diversification; exporting to one or more destinations reduces the risk of failure in the face 

of potential domestic market shocks. The benefits to exporters include faster growth in 

shipments and productivity, increased innovation, diversification of risk and improved 

chances of survival (Bernard and Jensen, 1999).

In the Irish context, Girma, Gorg and Strobl (2004) examine the performance differences 

between Irish-based multinational enterprises (MNEs), domestic (indigenous) exporters 

and domestic non-exporters in Irish manufacturing using non-parametric stochastic 

dominance techniques. They use a large plant-level sample data set for the year 2000. 

This data set covers manufacturing plants with at least 10 employees and is collected by 

Forfas as part of the Annual Business Survey o f  Economic Impact. Unlike the previously

mentioned papers, they find that Irish domestic-owned exporters do not outperform 

domestic-owned non-exporters on the three measures of performance examined: sales per 

employee, value-added per employee and net profit per employee. Ruane and Sutherland 

(2005) also explore the performance characteristics of exporters and non-exporters in Irish 

manufacturing using the Central Statistics Office Annual Census of Industrial Enterprises 

for the period 1991 to 1998. They find that exporters are the superior performers across 

seven performance characteristics. They also find that firms that export globally 

outperform those that export locally, where the UK market is regarded as a local export 

destination market.

This chapter adds to the literature on exporter heterogeneity by comparing the performance 

characteristics of Irish manufacturing exporters and non-exporters using an extended plant- 

level census data set. Our analysis examines heterogeneity in much greater detail than
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previous studies by focusing not only on the exporter/non-exporter differences but also on 

decomposition of exporters by different types based on their exporting behaviour. Two 

main questions are addressed: firstly, do all types of exporting firms exhibit 

unambiguously superior performance relative to firms that never export? Secondly, how 

are the differences, if any, in performance characteristics between heterogeneous exporters 

affected when we control for export intensity and destination markets? In order to answer 

these questions we decompose exporters into three heterogeneous types: intermittent, 

persistent and continuous exporters, which are defined on the basis of the duration of their 

participation in the export market. We further decompose persistent exporters into three 

types: early, middle and late exporters, which are defined on the basis of when in their life

time they entered the export market.^

4.3 An Overview of Heterogeneous Manufacturing Plants

Here we take our analysis further by exploring plant heterogeneity at an even more 

disaggregated level. We disaggregate manufacturing firms by seven types, which are 

determined by the exporting behaviour over the life-time of a finn. As a first step, each 

firm is classified as being one that never exports (a non-exporter), or as being one of three 

main types of exporter, that is, an intermittent, persistent or a continuous exporter.^ The 

classification of firms is conducted on a whole period basis, in other words the firm ’s 

presence in a specific class does not change throughout the sample period. As a second 

step, persistent exporters are then further categorised into early, middle and late exporters 

on the basis of the stage in their individual life-cycle when they entered and exited the 

export market, for example, early exporters enter the export market in the same year that 

they enter an industry and they exit the export market at least one year prior to exiting the 

industry.

See  A p p e n d ix  4 . 1 fo r  a d i a g r a m m a t i c  i l lu s t ra t ion  o f  th is  d e c o m p o s i t io n  a n d  A p p e n d ix  4 .2  fo r  a sc h e m a t ic  
ex p o s i t io n .

S u m m in g  p e rs is ten t  a n d  c o n t in u o u s  e x p o r te r s  re su l ts  in the  n u m b e r  o f  c o n s is ten t  e x p o r te r s  in C h a p te r  3.
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N on-exporters are plants that do not engage in exporting activities at any tim e either over 

the lifetim e of the plant or over the period o f analysis, as re le v an t/ Exporters are firms 

that have experience o f exporting at some stage over the period although they m ay not 

export in any given year. ‘C ontinuous’ exporters are firms that export for their entire life 

or for the duration o f the sam ple period, as appropriate. ‘Persistent’ exporters are firms 

that engage in one continuous spell o f  exporting. Persistent exporters are decom posed 

further into early, late and m id-life cycle exporters depending on when they first entered 

the export m arket. ‘E arly’ exporters are defined as those that com m ence exporting in their 

first year o f operating, that is, in their birth year, and exit the export m arket at least one 

year prior to the death o f the firm.* In effect, these firms are exporters from  birth, but they 

are distinguished from  continuous exporters in that they cease to export at som e point 

either before they cease to exist or the end o f the data period. ‘M id-life’ exporters begin 

exporting at some tim e after the first year o f existence and exit the export m arket prior to 

their last year o f existence. ’L a te ’ exporters are defined as those that enter the export 

market at least one year after the birth o f the firm  and rem ain there until the death o f the 

firm or the end o f the sam ple period, as relevant, ‘hiterm ittent’ exporters enter the export 

m arket in one period, exit in a later period and subsequently re-enter; in o ther words, these 

are firms that have at least two spells o f exporting over their life-tim e or the period, as 

appropriate.

W e separate exporters by type defined by export behaviour with regard to the duration of 

export m arket participation and tim ing o f entry to and exit from  the export m arket in each 

exporter’s life-tim e. First we have continuous exporters which have one continuous spell

’ W e cannot account for firms that exported  prior to 1985 but have not exported  since our data  set 
com m enced . Also, firms that are classified as non-exporters  up to 2003 may enter the export market in the 
future.
* The C IP  includes all manufacturing  firms with three or more people  engaged. It is possible that firms do 
operate and may engage in export ing  activities prior to appearing  in the Census. For ou r  purpo.ses we define 
the birth o f  a firm as the year in which it first appears in the census, after 1984.
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o f  exporting equal to the observed life-tim e o f  the firm |/o =  t£ and tx = / i |,  where ?o is the 

year the exporter is first observed in the industry, i.e., its birth year, or 1985 in the case o f  

firms that were born prior to the start o f  our sam ple period, /£ is the year the exporter is 

first observed exporting, tx denotes the final observation o f  the firm in the export market 

and t\ denotes the tim e o f  the final observation o f  the firm, i.e. the tim e o f  death o f  the firm  

or the end o f  the sam ple period. N ext, w e have the persistent exporters, these exporters 

have one consistent spell o f  exporting which is o f  a shorter duration than the life  o f  the 

firm [fo ^ t£ and tx < f/but tx - t £ <  t i -  ?o]- Persistent exporters are further categorised as 

early [fo = tg and tx <  //], m iddle [ro <  tg and tx <  ti ], and late [?o < t£ and tx =  ti]. Finally, 

w e have intermittent exporters, these are firms that engage in re-sw itching activity, that is 

they enter, exit and re-enter the export market at least once in their life-tim e [fo ^ £̂i < ?£2 

. . . <  t£N and tx\ < txi ■■■ < txN U], where t£\ is the year the exporter is first observed  

exporting and tEi, tE^,..., t£N denote subsequent re-entries to the export market, tx\ is the 

year the exporter is first observed to exit the export market and txi, tx?,... txN denote 

subsequent re-exits from the export market.^ W e look at the contributions o f  each type o f  

manufacturer to manufacturing as a w hole as w ell as by size class and by technology  

grouping.

The statistical analysis in this chapter uses our unbalanced panel data set o f  local 

production units constructed from cross-section  data collected  by the Central Statistics 

O ffice (C SO ) o f  h'eland as part o f  the annual Census o f  hidustrial Production (C IP).'° Our 

data on h'ish manufacturing units covers the years 1985 to 2003 inclusive. In order to 

measure the differences in firm behaviour and characteristics w e us a data set o f  66,035  

observations with an annual average o f  3 ,476 plants over the period.

See  F ig u re  4.1 fo r  an i l lu s t ra t ion  o f  the  d e c o m p o s i t io n  o f  m a n u f a c tu r in g  p lan ts  tiy h e te ro g e n e o u s  types .  
S ee  C h a p te r  I fo r  full d e ta i ls  o n  th is  d a ta  set.
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4.3.1 Manufacturing Plants by Type

Table 4.1 presents the numbers and shares of manufacturing plants by type for the entire 

period, 1985 to 2003. It can be seen that intermittent exporters constitute the greatest 

number and share of manufacturing firms, accounting on average for 37 per cent of all 

firms over the period. Persistent exporters account on average for 30 per cent of firms, the 

next largest group of firms. This group are further decomposed into three categories: early, 

middle and late exporters as described in the previous section. Early, middle and late 

exporters account for, on average, 6, 10.5, and 13.5 per cent of firms respectively over the 

whole period. Continuous exporters account for 17 per cent of firms on average, slightly 

above the share of those firms that never export (16 per cent). The shares of these latter 

firm types are the lowest and they follow a broadly similar pattern over the 19 years.

There was a 19 per cent increase in the total number of indigenous manufacturing firms 

between 1985 and 2003. As evident in Table 4.1 there was considerable year to year 

volatility in the total numbers of firms, with a broadly upward trend peaking in 2002. The 

number of non-exporting firms fell by almost 2 per cent over the period, but this overall 

trend masks very significant year to year volatility. The upward trend in later years no 

doubt marks the entry of new manufacturing firms which may at some point in the future 

become either intermittent or persistent (middle or late) exporters. There is evidence of the 

impact of globalisation on the manufacturing sector in the increased numbers of continuous 

exporters, which were 60 percent higher in 2003 compared with 1985 and, to a lesser 

extent, in the increased numbers of intermittent and persistent exporters which were 16 and 

10 per cent higher respectively than in 1985.

The total sales for all Irish manufacturing firms and by firm type are presented in Table 4.2 

for the entire period. There has been substantial growth in sales over the period which 

reached a peak in 2001 and then declined in 2002 with a modest recovery in 2003. Total
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sales increased by 53 per cent between 1985 and 2003 as would be expected given the 

growth performance of the Irish economy during the period of analysis. Figure 4.2 

presents a graph of the average shares of sales by type of firm for 1985 to 2003. 

Continuing exporters, although accounting for a relatively small share of total firms (17 per 

cent), account for the largest share of sales, on average approximately 35 per cent with a 

maximum of almost 44 per cent in 2003. In effect, the continuous exporters are 

responsible for more than one third of all sales in manufacturing. By contrast, non

exporters account for the smallest shares of total sales over the period, with an average of 

just 13 per cent. Intermittent and persistent exporters account for similar average shares of 

approximately 26 per cent of total sales each. These results are in line with previous 

studies which find that exporters are larger than non-exporters in terms of sales or 

shipments. It is interesting to note that all types of exporters have higher sales relative to 

non-exporters, with continuous exporters having the largest shares of total sales.

4.3.2 Heterogeneous Manufacturing Plants: Does Size Matter?

To disaggregate each type of firm by size, we use three size classes based on the numbers 

employed at each plant: (i) less than 20, (ii) 20-99, and (iii) 100 or more em ployees." The 

numbers of heterogeneous firms by size class for the period are reported in Table 4.3. The 

smallest size class (< 20 employees) accounts for the largest numbers and shares of firms 

across all types. We calculate that there are on average 2,244 firms with less than 20 

employees, accounting for almost 65 per cent of all indigenous manufacturers. For all 

types of manufacturing firms, small firms dominate. While the extent of their dominance 

varies across firm types, persistent exporters have the largest average shares of firms in this 

class (70 per cent), and even continuous exporters, which we would expect to be generally 

larger in scale, on average have 46 per cent of firms with fewer than 20 employees.

" T he em p lo y m en t  data in the CIP d o e s  not represent full-t im e equivalents .  Individuals w h o  a ie  e m p lo y ed  
by the plant are included without accounting  for the num bers o f  hours worked.
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Intermittent exporters account for the largest share of firms (an average of 40 per cent) of 

firms in this size class while continuous exporters account for the smallest share (12 per 

cent on average).

The largest size class (100 + employees) is by far the smallest in terms of numbers and 

share of firms, only 181 plants, accounting for just 5 per cent of indigenous manufacturers. 

The largest contribution to this size class is from continuous exporters (an average of 42 

per cent) while only 10 per cent, on average, are accounted for by non-exporters -  in 

effect, some 90 percent of all indigenous firms with employees of over 100 have been 

engaged in exporting at some point, and over 40 percent of them have been continuous 

exporters. These results provide further support for the findings of previous studies that 

exporters are larger than non-exporters. This is especially true for continuous exporters 

where we find that size does matter. Our findings also provide further evidence on 

exporter heterogeneity by size class.

4,3.3 Heterogeneous Manufacturing Plants: Does Sector Matter?

To examine firm heterogeneity by technological sector, we aggregate the OECD’s 

classification of technological classes based on firms at the 3- and 4-digit NACE sectoral 

levels into 3 categories: high tech (HT), medium tech (MT) and low tech (L T ).'“ The 

results of these decompositions are presented in Table 4.4. The medium and low-tech 

sectors are the largest and have similar firm numbers (averages of 1,710 and 1,697, 

respectively), together accounting for approximately 98 per cent of Irish manufacturers. 

Over the period, intermittent exporters account for the largest shares of firms in these 

sectors, with average shares of 41 per cent (medium-tech) and 34 per cent (low-tech).

A ppendix  4 .4  contains the details  o f  the sectors included in each o f  our aggregated O E C D  categories .
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The indigenous high-tech sector in h'eland is very small with an average o f only 68 firms 

operating in this sector per year, and accounting for less than 2 per cent o f all indigenous 

m anufacturing firms. Not surprisingly, we find the continuous exporters account for the 

largest share o f these high-tech firms (on average, 42 per cent) over the period and 

correspondingly, the sm allest share is found am ongst non-exporters (7 per cent on 

average). On average, 56 per cent o f non-exporters are low-tech firm s and less than 1 per 

cent are high-tech. N on-exporters have the low est shares o f high-tech and the highest 

shares o f low-tech firms am ongst all our types o f m anufacturers.

These results provide evidence o f the superior technology o f exporters relative to non

exporters. W e find that on average 93 per cent o f high-tech firms have som e experience in 

the export m arket com pared to averages o f 86 and 82 per cent in the m edium - and low-tech 

sectors respectively. These results reflect the globalised nature o f high-tech production.

4.4 Performance Characteristics of Heterogeneous Firms

Figures 4.3 to 4.7 present the average perform ance characteristics, specifically, num ber of 

em ployees, share o f skilled labour in total w orkforce (skilled labour intensity), average real 

wage, sales, and labour productivity, separately, for all indigenous m anufacturing firms as 

well as by firm  type for the period 1985 to 2003. It is evident that, in term s o f average 

perform ance characteristics over the period, the continuous exporters are the star 

perform ers as they rank first in alm ost all o f the perform ance m easures used. They are 

larger in terms o f average num bers em ployed, on average they pay higher real wages, they 

have higher average sales, and higher average labour productivity relative to all other firm  

types.

Non-exporters rank highly in m ost perform ance m easures with the exception being the 

level o f sales, as would be expected due to the lim itations o f the small dom estic market.
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Despite these lim itations they rank second only to continuous exporters in term s o f labour 

productivity and average real wages and rank first in skilled labour intensity. H ow ever, it 

should be noted that the difference betw een the m ost skill intensive type, non-exporters, 

and the least skill intensive type, continuous exporters, is less than 1 per cent.

Persistent exporters that engage in exporting early in their life-cycle, that is, starting in the 

first year, account for 20 per cent o f persistent exporters while m id and late life-cycle 

exporters account for 35 and 45 per cent o f persistent exporters, respectively. W hen we 

exam ine the average perform ance characteristics o f these disaggregated exporters (Figures 

4.3 to 4.7) we find that the results are m ixed, w ith late exporters having superior 

perform ance in terms o f num bers em ployed, sales and labour productivity, on average, 

over the period. This would be expected as late exporters have at least one year’s 

experience in an industry before entering into the export m arket and consequently  have 

learned about their capabilities and products in this tim e. How ever, m iddle exporters, on 

average, pay higher real w ages relative to other persistent exporters. The differences 

betw een early (highest) and m iddle (low est) for average skilled labour intensity is 

insignificant at just 0.5 per cent. Interm ittent exporters outshine the early exporters and to 

a lesser degree mid life-cycle exporters for m any o f the perform ance m easures, particularly 

in terms o f the size indicators, i.e. num bers em ployed and sales.

These results show that there is a great deal o f perform ance heterogeneity  am ongst 

m anufacturing firms and analysis based purely on the sim ple distinction betw een exporters 

and non-exporters conceals these differences and is m isleading. In this Chapter we have 

extended the definition o f exporters based on export m arket behaviour in order to classify 

exporters by type, interm ittent, persistent and continuous, which enables us to explore the 

characteristics of heterogeneous exporters at a m uch more disaggregated level than the
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previous studies. This decomposition of exporters provides evidence that it is the firms 

that remain in the export market (continuous exporters) and to a lesser extent those that 

export at least one year subsequent to entering an industry (late exporters) that are superior 

in terms of our average performance measures, hi other words, it is not whether you 

export or not that matters, it is the level of commitment to exporting, in terms of duration 

in the export market that is important for superior performance.

One of the goals of this chapter is to measure the export premium, if any, associated with 

exporters relative to non-exporters for each of five plant characteristics. We examine the 

differences in performance characteristics of heterogeneous firms and heterogeneous 

exporters using an approach similar to Bernard and W agner (1997) and Bernard and Jensen 

(1999). Following the methodology of Bernard and Jensen (1995) we use the plant as the 

unit of analysis. The firm performance characteristics measured include input and output 

measures, namely, the skilled labour intensity, average real wages, labour productivity, 

sales and sales per worker.

Skilled labour intensity is measured as the share of non-production workers to total 

employment in each firm. Average real wage is the average wage in each firm deflated by 

the CSO ’s Consumer Price Index, using 2000 as the base year. Labour productivity is 

calculated as deflated net output per worker. Sales has also been deflated using the CSO’s 

Producer Price Indices for each sector, as appropriate, with 2000 as the base year and sales 

per worker is deflated sales per worker. The objective of the model is to investigate the 

differences in the performance characteristics of the various types of exporting firm, using 

non-exporters as the benchmark.

1 1 2



The equation to be estimated is

In = or + PJ'ype  + P^Size + f5^Industry + P^Year^ + e., . (4.1)

Here X„ is the performance characteristics under examination, for example, labour 

productivity. The dummy variable Typen is set equal to 0 if the firm is a non-exporter and 1 

otherwise depending on the context of the analysis, i.e. whether we are comparing 

exporters and non-exporters or individual exporter types and non-exporters. Therefore, in 

our first regression the coefficient Pj measures the average percentage difference between 

exporters and non-exporters and in subsequent regressions /?/ measures the average 

percentage difference between each exporter by type and non-exporters, separately. The 

Sizen is a dummy variable that takes the value 1 if the number of employees is larger than

I

median employment and 0 otherwise. ' Industryu is a vector of two-digit NACE sector 

dummy variables, the 2-digit sectors are much more disaggregated than the OECD sectors 

used above. We also include a vector of time dummies. Year, The exporter premium 

coefficient, Pi, shows the average difference between all exporters, and the various 

exporter types as outlined previously, and firms that never exported w'ithin the same two- 

digit NACE sector for the period 1985 to 2003.

Equation 4.1 is estimated separately for each of the performance measures as well as 

separately for each type of exporter (intermittent, persistent, early, middle, late and 

continuous) relative to firms that never export. The random effects generalised least 

squares regression technique for panel data sets is used as we have an unbalanced panel.

'  ̂ See A ppendix  4.2 for Table  o f  Annual M edian  Em ploym ent.
'■* The R E model is appropriate  w here one is exam in ing  an unbalanced panel data set. Also, RE estim ation is 
m ore efficient than FE estim ation as it takes account o f  w ithin  and betw een  plant variations in the sam e year. 
Finally. RE allows for the estim ation  o f  time-invariant variables, such as sectoral dum m ies . C onsequently ,  
we estim ate  Equations 4.1 and 4.2 using R E  estim ation techniques and confirm  our choice using a H ausm an 
test for each regression. See. for example. W ooldr idge  (2002) for a detailed discussion.



The results of the estimations of Equation 4.1 on the various performance measures for 

each type of exporting firm relative to firms that never exported are presented in Tables 4.5 

to 4.9.

We find that exporters taken together have higher sales (26 per cent), sales per worker (18 

per cent), and labour productivity (11 per cent) and pay higher average real wages (2 per 

cent) than non-exporters.*^ These results are in line with previous studies on 

manufacturing, for example, Bernard and Jensen (1995) for the US, Bernard and W agner 

(1997) for Germany, and Ruane and Sutherland (2005) for Ireland. We also find that, on 

average, all exporters are less skilled labour intensive than non-exporters by just over 2 per 

cent, a similar finding to Ruane and Sutherland (2005).

When the exporting firms are decomposed by type, continuous exporters emerge as the star 

performers with sales, sales per worker, labour productivity and average real wages being, 

respectively, on average, 58, 31 22 and 7 per cent higher than for non-exporters, while 

skilled labour intensity was not significantly different from non-exporters. Intermittent 

exporters have higher sales (25 per cent), sales per worker (12 per cent), and labour 

productivity (8 per cent) than non-exporters while persistent exporters outperform non

exporters in terms of sales (10 per cent), sales per worker (13 per cent), labour productivity 

(8 per cent). However, intermittent and persistent exporters have similar results relative to 

non-exporters for the remaining performance characteristics. When we decompose 

persistent exporters by type, the late exporters outperform non-exporters in all performance 

measures and by a greater degree than early and middle exporters which under-perform 

non-exporters in terms of average real wages and skill intensity.

W e  c a lcu la te  o u r  p e rc e n ta g e s  fo l lo w in g  the  m e th o d  o u t l in e d  in H a lv o r se n  a n d  P a ln iq u is t  (1 9 8 0 ) .
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The regression results also control for size in terms of the numbers of workers employed. 

Large firms have higher sales and pay higher average real wages but appear to be less 

productive in terms of sales per worker and labour productivity and have a lower share of 

skilled labour employed relative to small firms.

4.5 Export Characteristics of Heterogeneous Exporters

Chapter 3 focused in detail on export destinations and dependencies of heterogeneous 

exporters. Export values and export intensities were used as measures of commitment and 

dependency by destination. This section focuses briefly on the average export 

characteristics of indigenous exporters in terms of the shares of total exports, export 

intensities and export growth of heterogeneous exporters for the period 1985 to 2003.

4.5.1 Shares of Exports by Exporter Type

Focusing on heterogeneous exporters. Figure 4.8 presents the average shares of total 

exports by type over the period. It can be seen that continuous exporters make by far the 

largest contribution to total exports with an average share of more than 58 per cent of total 

manufacturing exports. Persistent and intermittent exporters contribute average shares of 

approximately 24 and 18 per cent respectively. Decomposing the persistent exporters by 

type it is evident that late exporters have higher shares of total exports than other exporters 

bar continuous, with an average share of 20 per cent of total exports. The shares of total 

exports attributable to early and mid life-cycle exporters is very low; their combined 

average share for the period amounts to less than 3 per cent of total manufacturing exports. 

These results highlight the expected superior commitment to exporting of continuous and 

late exporters relative to intermittent exporters.
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4.5.2 Export Intensities by Exporter Type

The average shares of exports in total sales or export intensities by exporter type and 

extended type over the period are illustrated in Figure 4.9. We see that the continuous 

exporters are the most committed to exporting with average export intensities of 57 per 

cent per year. Persistent exporters have an average export intensity of 28 per cent while 

intermittent exporters have an average export intensity of 24 per cent, which is just half 

that of continuous exporters. The export intensities of extended exporter types show that 

late exporters had average export intensity 36 per cent, which was significantly higher than 

that of intermittent (24 per cent), early (19 per cent), and middle (6 per cent) exporters over 

the period. These results further emphasise the superior export commitment of continuous 

and late exporters.

4.5.3 Export Growth by Exporter Type

The average export growth rates of the heterogeneous exporters are presented in Figure 

4.10 where it can be seen that the greatest average export growth is among intermittent 

exporters with almost 6 per cent growth in exporting for this type compared to 4 per cent 

for continuous exporters and an average of almost 5 per cent for exporters as a whole over 

the period.

These findings show that there was substantial heterogeneity in the average export 

performance of indigenous manufacturing exporters between 1985 and 2003. This 

heterogeneity is seen in the three export performance measures examined, specifically 

shares of total exports, export intensities and export growth rates. Continuous exporters 

followed by late exporters outperform all other exporter types in terms of commitment 

measures, namely average shares of exports and average export intensities. However,
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intermittent exporters have experienced the greatest export growth rates, on average, over 

the period.

4.6 Performance Characteristics of Heterogeneous Exporters

We extend the analysis introduced in Section 4.4 by focusing specifically on the 

performance characteristics of the heterogeneous exporters, controlling for export intensity 

and destination markets. In Section 4.4 and 4.5 we saw that continuous exporters were the 

best performers on nearly every performance characteristic measured. Consequently, in 

this section we conduct our analysis of the performance characteristics of heterogeneous 

exporters using continuous exporters as our control group.

The equation to be estimated is

In X ,  = a  + /?,Extype ,, + ,, + (3^Intensity ,

+ P^UK  + P ^ E U + Pf^Global „ + (5-,Industry „ + (5^Year^ + £.^.

As before is the performance characteristic under examination. Extypei,, is a dummy 

variable, which is set equal to 0 if the firm is a continuous exporter and 1 otherwise. 

Therefore the coefficient measures the percentage difference between intermittent, 

persistent, early, middle and late exporters relative to continuous exporters within the same 

two-digit NACE sector for the period. We expect this coefficient to be negative as, based 

on the evidence in sections 4.4 and 4.5, there appears to be a premium to continuously 

exporting. Hence we expect that there is a negative premium for intermittent and 

persistent exporting behaviour. Siz.eh is a dummy variable that takes the value 1 if the 

number of employees is larger than median exporter employment and 0 otherwise.'^ The 

estimation is conducted separately for each of the performance measures as well as

See Appendix 4,2 for Table o f  Annual Median Employment.



separately for each type o f exporter (interm ittent, persistent, early, m iddle and late) relative 

to firms that are continuous exporters. Inteiisityi, is a dum m y variable equal to 1 if the 

share o f sales exported is greater than the m edian export intensity, and is 0 otherw ise.'^ 

UKi, is a dum m y variable which takes a value o f 1 if an exporter exports exclusively to the 

UK m arket. EUi, is a dum m y variable taking a value o f 1 if a firm  exports to the EU 

(including but not exclusively to the UK) and 0 otherwise. Global^ is a dum m y variable 

that is equal to 0 for firm s that do not export in a given year and for those that export to the 

UK or the EU m arkets exclusively and is 1 for all other exporting firm s. M any exporters, 

specifically interm ittent and persistent exporters, had periods when they did not export at 

all and therefore a dum m y variable N o Destu, which is equal to 1 w hen a firm  exports to  no 

destination and zero otherv.'ise, is used to account for these instances. W e drop this 

variable in order to prevent m ulticollinearity, consequently it does not appear in Equation 

4.2. Industryi, is a vector o f tw o-digit N A CE sector dum m y variables and Year, is a vector 

o f year dum m ies. W e em ploy a random  effects generalised least squares regression 

technique for panel data sets as we have an unbalanced panel.

The results for the estim ation o f Equation 4.2 for the various perform ance characteristics of 

heterogeneous exporters controlling for exporter type, size, export intensity and export 

destination m arkets as well as for 2-digit N A C E sectors and year are presented in Tables 

4.10 to 4.14. The results for the exporter type prem ia provide further evidence on the 

superior perform ance o f continuous exporters despite the inclusion o f further control 

variables. These prem ia are negative, as expected, and significant for sales (Table 4.10), 

where interm ittent is the closest to continuous exporters w'ith a negative prem ium  of 14 per 

cent, i.e. interm ittent exporters have 14 per cent lower sales relative to continuous 

exporters. M iddle exporters had sales 30 per cent below  those for continuous exporters.

S ee  A ppend ix  4 .3  for T able  o f  Annual M edian Export Intensit>.



Late exporters are closest to continuous exporters in terms o f sales per w orker (Table 4.11) 

where they are not significantly different from  continuous exporters, and for labour 

productivity (Table 4.12) and average real wage (Table 4.13), underperform ing relative to 

continuous exporters by 6 per cent and 2 per cent respectively. The regressions on skill 

intensities (Table 4.14) find that interm ittent and persistent exporters are not significantly 

different from  continuous exporters. M id-life exporters are the worst perform ers in m ost 

perform ance categories, the exception being labour productivity, w here interm ittent w ere 

found to be the least efficient exporters. Overall, late exporters are found to have 

perform ance levels above interm ittent exporters (except for the sales m easure) and the 

other persistent exporters but this perform ance is below  that o f continuous exporters for 

alm ost all the perform ance m easures.

Exporting firms that are larger than the m edian size in term s o f em ploym ent have, on 

average, higher sales and higher average real wages but are less productive in term s of 

sales per w orker and labour productivity, and are less hum an capital intensive than sm aller 

exporters. There is evidence that high (above m edian) export intensity is positively related 

to high sales, sales per worker, labour productivity and average real w ages but negatively 

related to the shares o f skilled labour across all exporter types.

Turning to the controls for export m arket destination, we see that there are very m ixed 

results for firms that export solely to the UK. Perhaps the m ost surprising result is that the 

UK m arket is not significant across any o f the perform ance m easures for the interm ittent 

exporters. The UK is the closest m arket in term s o f proxim ity and fam iliarity m easures 

and as such the sunk costs associated with this m arket would be expected to be low er than 

for all other international m arkets. Interm ittent exporters, as their nam e suggests, m ove in 

and out of the export m arket m ore than once in their life-time. Consequently, it w ould be
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reasonable to presume that the export destination market with the lowest sunk costs would 

have the greatest impact on the performance of this exporter type. It is also reasonable to 

expect this to be the case for early exporters and it is so for the sales, sales per worker and 

skill intensity measures.

The EU destination market is significant and positively related to the sales and sales per 

worker measures across all exporter types. It is correlated with superior performance in 

labour productivity, average real wage and skilled labour intensity for intermittent 

exporter, but the results for other exporters are variable. Exporting to the global market is 

positively associated with higher sales, sales per worker and labour productivity for all 

exporter types. Almost all firms exporting to this destination also have higher average 

wages relative to those exporting to other destinations, the only exception is mid life-cycle 

exporters.

These results show that there was substantial heterogeneity in the performance 

characteristics of indigenous manufacturing exporters even when controlling for size, 

export intensity and destination market. Continuous exporters outperform all other 

exporter types in each of the performance measures, the performance of late exporters 

comes next while intermittent exporters outperform the remaining persistent exporter 

types.
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4.7 Summary and Conclusions

The aim of this chapter was to examine the differences in the performance characteristics 

of indigenous manufacturing firms focusing in particular on the heterogeneous 

performance of exporters. We extended the usual analysis undertaken in the literature on 

intra-industry firm heterogeneity in international trade by decomposing exporters into 

several types based on export market behaviour over the life-time of the firm rather than on 

the usual distinction of exporter/non-exporter for a given year.

In Chapter 2 we decomposed exporters into six types; starters, re-starters, increasers, 

decreasers, re-stoppers and stoppers for all two-year intervals. We explored exporter 

heterogeneity in terms of these dynamics of exporting activity for manufacturing as a 

whole as well as by size class and technology group. In Chapter 3 we used these dynamics 

to distinguish between two types of exporters, namely, intermittent and consistent 

exporters, where intermittent exporters engaged in re-switching behaviour while consistent 

exporters entered the export market just once in their life-time. In this chapter we extended 

the analysis further by exploring plant heterogeneity at an even more disaggregated level.

Our extensive panel-data set, 1985 to 2003, permits the decomposition of manufacturing 

firms into several types based on their export behaviour over the period; those that never 

export and those that are intermittent, persistent and continuous exporters. Persistent 

exporters are further decomposed into those that are early, middle and late exporters, 

where classification depends on the stage of their life-cycle at which they commenced 

and/or ceased exporting.

We compare the performance characteristics of all indigenous manufacturing firms and 

find that exporters outperform non-exporters for almost all of our performance measures.
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the perhaps surprising exception being the shares o f skilled labour. This could be due to the 

export persistence of low-tech firms in indigenous m anufacturing, for exam ple, food 

m anufacturers are ‘low-tech and low-skill, but they are am ongst the biggest exporters in 

h'ish m anufacturing and could be dom inating these aggregate figures. O ur results are 

broadly in line with the results o f previous national and international studies.

O ur analysis provides substantial evidence for the superior perform ance o f continuous 

exporters relative to all other types o f exporting firm. Firm s that export after their first 

year in an industry and rem ain exporters (late exporters) also have superior perform ance 

relative to the rem aining exporter types. This is not surprising as they have some tim e, at 

least one year, to learn about and im prove their ow n capabilities by supplying the dom estic 

m arket prior to facing the highly com petitive international m arket and are in a better 

position to absorb the added expenses, in term s o f sunk costs, associated with exporting 

activities. Surprisingly, given these sunk costs, interm ittent exporters perform  quite well 

particularly when com pared to non-exporters as well as early and m id-life-cycle exporters. 

This is despite their having to re-incur at least som e elem ent o f the sunk costs associated 

with international trade each tim e they re-enter the export market.

This chapter has exam ined the characteristics and perform ance o f heterogeneous 

m anufacturing firms focusing in particular on the differences am ong several types of 

exporters. These exporter types were defined on the basis o f their export m arket 

behaviour, specifically in terms o f the duration o f export m arket participation and stage of 

life-tim e at which entry and exit to exporting occur. In Chapter 6 we explore the duration 

or survival of heterogeneous m anufacturing firm s using Kaplan M eier survival estim ates 

and Cox proportional and sem i-proportional hazard models.
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Table 4.1 Numbers and Shares of Indigenous Manufacturing Firms by Type, 1985-2003

Never Intermittent Persistent Continuous
_____________________________________ Early____________Middle____________ Late_____________________

Year Total No. Share No. Share No. Share No. Share No. S hare No. Share

1985 3.339 908 27.2 969 29.0 167 5.0 229 6.9 413 12.4 653 19.6

1986 3.296 769 23.3 1.022 31.0 169 5.1 243 7.4 489 14.8 604 18.3

1987 3.367 641 19.0 1.168 34.7 161 4.8 277 8.2 575 17.1 545 16.2

1988 3,353 539 16.1 1,251 37.3 164 4.9 296 00 00 619 18.5 484 14.4

1989 3,325 489 14.7 1,286 38.7 158 4.8 299 9.0 616 18.5 477 14.3

1990 3,291 456 13.9 1,311 39.8 155 4.7 303 9.2 604 18.4 462 14.0

1991 3,293 41 1 12.5 1,365 41.5 190 5.8 320 9.7 554 16.8 453 13.8

1992 3,242 395 12.2 1,373 42.4 185 5.7 315 9.7 520 16.0 454 14.0

1993 3,283 378 11.5 1.398 42.6 2 1 1 6.4 322 9.8 494 15.0 480 14.6

1994 3,333 374 11.2 1.419 42.6 234 7.0 327 9.8 483 14.5 496 14.9

1995 3,322 379 11.4 1,411 42.5 232 7.0 340 10.2 455 13.7 505 15.2

1996 3,322 395 11.9 1.408 42.4 222 6.7 370 11.1 409 12.3 518 15.6

1997 3,455 476 13.8 1.405 40.7 234 6.8 392 11.3 412 11.9 536 15.5

1998 3,487 506 14.5 1.389 39.8 229 6.6 404 11.6 409 11.7 550 15.8

1999 3,620 551 15.2 1.343 37.1 248 6.9 407 11.2 463 12.8 608 16.8

2000 3,894 553 14.2 1.302 33.4 259 6.7 549 14.1 483 12.4 748 19.2

2001 3,790 569 15.0 1.259 33.2 253 6.7 546 14.4 399 10.5 764 20.2

2002 4,033 805 20.0 1.199 29.7 241 6.0 525 13.0 350 8.7 913 22.6

2003 3,991 892 22.4 1.122 28.1 223 5.6 483 12.1 184 4.6 1,087 27.2

Average 3,476 552 15.9 1,284 36.9 207 6.0 366 10.5 470 13.5 597 17.2

Source: Own calculations using CIP, 1985-2003.
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Table 4.2 Total Sales (€ m) by Manufacturing Firm Type, 1985-2003

Never Intermittent Persistent Continuous
____________________________________ Early____________ Middle_____________ Late______________________

Year Total Value Share Value Share Value Share Value Share Value Share Value Share

1985 10,840 2.340 21.6 1.980 18.3 294 2.7 603 5.6 1.630 15.0 4.000 36.9

1986 10,820 2.120 19.6 1.990 18.4 295 2.7 624 5.8 1,800 16.6 3.990 36.9

1987 10,820 1,820 16.8 2.250 20.8 309 2.9 634 5.9 2,110 19.5 3.700 .34.2

1988 11,190 1.640 14.7 2.520 22.5 359 3.2 657 5.9 2,410 21.5 3.610 32.3

1989 11,810 1.680 14.2 2.780 23.5 366 3.1 680 5.8 2,680 22.7 3.630 30.7

1990 12,620 1.670 13.2 3.060 24.2 341 2.7 693 5.5 3,070 24.3 3.780 30.0

1991 12,460 1.490 12.0 3.290 26.4 319 2.6 111 6.2 2,910 23.4 3.670 29.5

1992 12,350 1.470 1 1.9 3.240 26.2 .301 2.4 601 4.9 2,760 22.3 3.980 32.2

1993 12,350 1.350 10.9 3,220 26.1 306 2.5 682 5.5 2,700 21.9 4.090 33.1

1994 12,680 1.320 10.4 3,370 26.6 305 2.4 674 5.3 2.500 19.7 4.510 35,6

1995 13,200 1.370 10.4 3,460 26.2 330 2.5 726 5.5 2,600 19.7 4.720 .35.8

1996 13,780 1.400 10.2 3,930 28.5 292 2.1 774 5.6 2,430 17.6 4.950 35.9

1997 14,310 1.5.30 10.7 4,080 28.5 289 2.0 814 5.7 2,530 17.7 5.060 35.4

1998 15,070 1.580 10.5 4,340 28.8 284 1.9 833 5.5 2,680 17.8 5.350 35.5

1999 15,670 1.670 10.7 4,600 29.4 341 2.2 931 5.9 2,650 16.9 5.480 35.0

2000 20,560 2.170 10.6 6,150 29.9 445 2.2 1,380 6.7 2,910 14.2 7.510 36.5

2001 21,780 2.200 10.1 6,270 28.8 498 2.3 1,590 7.3 3,200 14.7 8.020 36.8

2002 16,150 1.870 1 1.6 4,560 28.2 338 2.1 904 5.6 2,580 16.0 5,900 36.5

2003 16,550 1.850 11.2 4.850 29.3 318 1.9 880 5.3 1,440 8.7 7,220 43.6

Average 13,948 1,713 12.7 3,681 25.8 333 2.4 814 5.8 2,505 18.4 4,904 34.9
Source: Own calculations using CIP, 1985-2003.
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Table 4.3 Numbers M anufacturing Firms by Type and Size Class, 1985-2003

Never Intermittent Persistent Continuous

< 20 20-99 100+ < 2 0 20-99 100+ < 20 20-99 1(M»+ < 2 0 20-99 100+

1985 594 280 34 720 217 32 588 194 27 328 241 84

1986 478 263 28 762 231 29 665 209 27 307 224 73

1987 397 222 22 901 233 34 770 209 34 274 208 63

1988 331 187 21 968 250 33 816 220 43 220 206 58

1989 283 186 20 967 287 32 780 250 43 210 209 58

1990 253 186 17 985 291 35 764 257 41 204 195 63

1991 220 179 12 998 326 41 744 272 48 185 203 65

1992 215 165 15 991 344 38 693 284 43 176 213 65

1993 206 159 13 1,014 349 35 712 271 44 188 225 67

1994 211 154 9 1,000 382 37 717 284 43 184 240 72

1995 208 161 10 954 416 41 688 290 49 186 244 75

1996 216 168 11 943 415 50 656 299 46 184 253 81

1997 286 174 16 921 432 52 689 301 48 196 253 87

1998 318 174 14 885 448 56 668 320 54 197 261 92

1999 362 174 15 848 435 60 754 312 52 239 276 93

2000 361 174 18 825 415 62 930 316 45 379 275 94

2001 384 169 16 766 435 58 841 314 43 396 279 89

2002 601 187 17 727 408 64 792 281 43 531 292 90

2003 694 182 15 688 374 60 616 240 34 687 311 89

Average 348 187 17 888 352 45 731 270 43 277 243 77

Source: Own calculations using CIP, 1985-2003.

125



Table 4,4 Numbers of M anufacturing Firms by Type and Technology Group,

1985-2003

Never Intermittent Persistent Continuous
HT MT LT HT MT LT HT MT LT HT MT LT

1985 6 374 528 6 522 441 11 397 401 26 270 357

1986 3 307 459 8 553 461 13 431 457 25 252 327

1987 2 244 395 10 634 524 22 476 515 24 220 301

1988 2 196 341 11 676 564 23 500 556 21 198 265

1989 1 180 308 12 697 577 25 492 556 22 202 253

1990 1 168 287 13 717 581 25 485 552 24 195 243

1991 2 153 256 13 755 597 25 485 554 25 198 230

1992 1 149 245 12 760 601 22 462 536 25 196 233

1993 3 150 225 15 769 614 23 462 542 24 207 249

1994 3 152 219 19 776 624 23 481 540 24 218 254

1995 3 158 218 18 772 621 22 469 536 25 225 255

1996 6 166 223 19 767 622 19 467 515 26 232 260

1997 9 211 256 20 762 623 20 492 526 26 234 276

1998 11 239 256 17 753 619 21 510 511 29 239 282

1999 11 278 262 14 729 600 27 559 532 33 274 301

2000 9 293 251 12 712 578 25 678 588 36 350 362

2001 6 300 263 13 685 561 24 627 547 35 354 375

2002 7 427 371 11 659 529 21 598 497 41 437 435

2003 9 481 401 10 611 501 13 471 406 49 518 520

Average 5 244 303 13 701 570 21 502 519 28 264 304
Source: Own calculations using CIP, 1985-2003.
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Table 4.5 Results of RE Regressions on Logarithm of Sales for Heterogeneous Firms

Exporters
And

Non-Exporters

Intermittent 
Exporters and 
Non-Exporters

Persistent 
Exporters and 
Non-Exporters

Early Exporters 
and 

Non-Exporters

Middle Exporters 
and

Non-Exporters

Late Exporters 
and

Non-Exporters

Continuous 
Exporters and 
Non-Exporters

Type Prem ium 0 .2332*

(0 .0235 )

0 .2256*

(0 .0286)

0 .0956*

(0 .0273)

0.0216

(0 .0482)

-0.0181

( 0 .0404 )

0 . 1768*

(0 .0329)

0 .4591*

(0 .0334)

Size 0 .7446*

(0 .0075)

0 .7084*

(0 .0098)

0 .7146* 

(0 .0113)

0 .6982*

(0 .0168)

0 .5959*

(0 .0138)

0 .8073*

(0 .0147)

0 .8102*

(0 .0142)

Industry D um m ies yes yes yes yes yes yes yes

Y ear D um m ies yes yes yes yes yes yes yes

O bservations

Firms

R ‘ Overall
■)

T
Prob. >

65674

8601

0.4355

27464.02

0.0000

34665

3920

0.4259

14910.95

0.0000

29997

5029

0.3970

9399.61

0.0000

14216

2587

0.3897

3468.08

0.0000

17235

2853

0.3420

4669.87

0.0000

19162 

3833 

0.4345 

6451.35 

0.0000

21638

3896

0.4305

8105.42

0.0000
Notes: Summary of regression results derived from equation 4.2.

Type is 0 for non-exporter firms and 1 otherwise (c.f. page 112). 
Standard errors in parentheses.

* Statistically significant at 1 per cent.
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Table 4.6 Results of RE Regressions on Logarithm of Sales per Worker for Heterogeneous Firms

Exporters
And

Non-Exporters

Intermittent 
Exporters and 
Non-Exporters

Persistent 
Exporters and 
Non-Exporters

Early Exporters 
and

Non-Exporters

Middle 
Exporters and 
Non-Exporters

Late Exporters 
and

Non-Exporters

Continuous 
Exporters and 
Non-Exporters

Type Premium 0 , 1657*

(0 .0175)

0 . 1123* 

( 0 .0 2 2 1 )

0 . 1202*

(0 .0212 )

0.0277

(0 .0379)

0 .0332*

(0 .0317)

0 .2142*

(0 .0253)

0 .2666*

(0 .0250)

Size - 0 . 1  1 2 1 *  

(0 .0042)

-0 .0794*

(0 .0084)

-0 . 1244* 

(0 .0066)

-0.0918

(0 . 1473)

-0 . 1234*

(0 .0122)

-0 .0663*

(0 .0125)

-0 .0800* 

(0 .0117)

Industry Dimimies yes yes yes yes yes yes yes

Year Dummies yes yes yes yes yes yes

17235 19162

2853 3833

0.0995 0.1679

2267.08 2476.08

0.0000 0.0000
Notes: Summary of regression results derived from equation 4.2.

Type is 0 for non-exporter firms and 1 otherwise (c.f. page 112).
Standard errors in parentheses.

* Statistically significant at 1 per cent.

Observations 

Firms 

R’ Overall

f
Prob. > X'

65674 

8601 

0.1311 
1 1419.69 

0.0000

34665 

3920 

0.1539 

5631.75 

0.0000

29997

5029

0.0960

4092.10

0.0000

14216

2587

0.1304

1333.56

0.0000

yes

21638 

3896 

0.1934 

3314.15 

0.0000
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Table 4.7 Results of RE Regressions on Logarithm of Labour Productivity for Heterogeneous Firms

Exporters
And

Non-Exporters

Intermittent 
Exporters and 
Non-Exporters

Persistent 
Exporters and 
Non-Exporters

Early Exporters 
and

Non-Exporters

Middle 
Exporters and 
Non-Exporters

Late Exporters 
and

Non-Exporters

Continuous 
Exporters an 
Non-Exportei

Type Premium 0.1055* 0.07731 * 0.0814* 0.0412* 0.0437 0.1376* 0.2029*
(0.0158) (0.0195) (0.0189) (0.0333) (0.0278) (0.0229) (0.0224)

Size -0.0489* -0.0466* -0.0623* -0.0551 * -0.0646* -0.0311* -0.0167***
(0.0073) (0.0098) (0.0107) (0.0158) (0.0137) (0.0139) (0.0134)

Industry Dummies yes yes yes yes yes yes yes

Year Dummies yes yes yes yes yes yes yes

Observations 64737 34173 29543 14012 17005 18864 21359
Firms 8556 3895 4992 2562 2828 3796 3863
R’ Overall 0.1769 0.1754 0.1567 0.1644 0.1536 0.1685 0.1820

7

X 15273.03 8710.35 6901.27 3559.08 4625.75 4618.89 5349.06
Prob. > yj 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Notes; Sum m ary o f regression results derived from  equation 4.2.
Type is 0 for non-exporter firm s and 1 otherw ise (c.f. page 112). 
S tandard errors in parentheses.

* S tatistically significant at 1 per cent.
*** Statistically significant at 10 per cent.
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Table 4.8 Results of RE Regressions on Logarithm of Average Real Wage for Heterogeneous Firms

Exporters
And

Non-Exporters

Intermittent 
Exporters and 
Non-Exporters

Persistent 
Exporters and 
Non-Exporters

Early Exporters 
and

Non-Exporters

Middle 
Exporters and 
Non-Exporters

Late Exporters 
and

Non-Exporters

Continuous 
Exporters and 
Non-Exporters

Type Premium 0.0178** 0.0075 0.0029 -0.0272*** -0.0292*** 0.0306** 0.0641*
(0.0085) (0.0112) (0.0104) (0.0195) (0.0161) (0.0125) (0.0121)

Size 0.0404* 0.0242* 0.0358* 0.0145** 0.0212* 0.0362* 0.0434*
(0.0037) (0.0051) (0.0056) (0.0083) (0.0074) (0.0069) (0.0067)

Industry Dummies yes yes yes yes yes yes yes

Year Dummies yes yes yes yes yes yes yes

Observations 65703 34729 30103 14320 17301 19296 21685
Firms 8574 3914 5012 2581 2846 3817 3880
R“ Overall 0.2459 0.2278 0.2183 0.1910 0.1939 0.2114 0.2192

•>yj 24661.23 13138.84 9172.14 3967.18 5018.99 5701.29 7753.71
Prob. > yj 0.0000 0.0000 O.OO(X) 0.0000 0.0000 0.0000 0.0000

Notes: Sum m ary o f regression results derived from  equation 4.2.
Type is 0 for non-exporter firm s and 1 otherw ise (c.f. page 112). 
Standard errors in parentheses.

* S tatistically significant at 1 per cent.
** Statistically significant at 5 per cent.

*** Statistically significant at 10 per cent.
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Table 4.9 Results of RE Regressions on Logarithm of Share of Skilled Labour for Heterogeneous Firms

Exporters
And

Non-Exporters

Intermittent 
Exporters and 
Non-Exporters

Persistent 
Exporters and 
Non-Exporters

Early Exporters 
and

Non-Exporters

Middle 
Exporters and 
Non-Exporters

Late Exporters 
and

Non-Exporters

Continuous 
Exporters and 
Non-Exporters

Type Premium -0.0234** -0.0271*** -0.0188* -0.0414*** -0.0458** 0.0022 -0.0236
(0.011) (0.0139) (0.0131) (0.0235) (0.0191) (0.0159) (0.0158)

Size -0.2517* -0.2421 * -0.2725* -0.2809* -0.2719* -0.2782* -0.2680*
(0.0052) (0.0071) (0.0078) (0.0113) (0.0101) (0.0096) (0.0091)

Industry Dummies yes yes yes yes yes yes yes

Year Dummies yes yes yes yes yes yes yes

Observations 62924 33470 28732 13766 16641 18449 20846
Firms 8286 3864 4834 2525 2789 3652 3720
R“ Overall 0.2127 0.1878 0.2122 0.2155 0.1916 0.2229 0.2399

5101.79 2270.55 2634.58 1280.04 1416.03 1832.12 2093.55
Prob. > X 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Notes: Sum m ary o f regression results derived from  equation 4.2. 
Type is 0 for non-exporter firm s and 1 otherw ise (c.f. page 
Standard errors in parentheses.
Statistically significant at 1 per cent.
Statistically significant at 5 per cent.
Statistically significant at 10 per cent.

12).

*
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Table 4.10 Results of RE Regressions on Logarithm of Sales for 
Heterogeneous Exporters

In term ittent
and

Continuous
Exporters

Persistent
and

Continuous
Exporters

Early
and

Continuous
Exporters

Middle
and

Continuous
Exporters

Late
and

Continuous
Exporters

Exporter Type Premium -0.1526* -0.2669* -0.2188* -0.3515* -0.2162*
(0.0298) (0.0286) (0.0509) (0.0437) (0.0335)

Size 0.7698* 0.7912* 0.9059* 0.7277* 0.9371*
(0.0101) (0.0115) (0.0179) (0.0145) (0.0152)

Export Intensity 0.0970* 0.1889* 0.1854* 0.1802* 0.1173*
(0.0081) (0.0112) (0.0164) (0.0153) (0.0156)

UK only 0.0129 0.0165 0.0846* -0.0269 0.0734*
(0.0094) (0.0121) (0.0212) (0.0165) (0.0204)

EU 0.0463* 0.0501* 0.1355* 0.0363*** 0.1407*
(0.0100) (0.0148) (0.0235) (0.0191) (0.0233)

Global 0.0484* 0.0796* 0.1681* 0.0500* 0.1642*
(0.0100) (0.0123) (0.0212) (0.0161) (0.0218)

Industry Dummies yes yes yes yes yes

Year Dummies yes yes yes yes yes

Observations 35677 31019 15238 18257 20184
Firms 3572 4681 2239 2505 3485
R- Overall 0.4873 0.4694 0.5028 0.4445 0.5036

r 19197.94 14019.15 7272.41 8405.57 10886.11
Prob. > X' 0.0000 0.0000 0.0000 0.0000 0.0000

16).
Notes: Summary of regression results derived from equation 4.2.

Exporter Type is 0 for continuous exporters and 1 otherwise, (c.f. page 
Standard errors in parentheses.
Statistically significant at 1 per cent.
Statistically significant at 10 per cent.

=1:
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Table 4.11 Results of RE Regressions on Logarithm of Sales per Worker Regression
for Heterogeneous Exporters

In term ittent
and

Continuous
Exporters

Persistent
and

Continuous
Exporters

Early
and

Continuous
Exporters

Middle
and

Continuous
Exporters

Late
and

Continuous
Exporters

Exporter Type Premium -0.0821 * -0.0506** -0.0740** -0.1051* -0.0095
(0.0208) (0.0205) (0.0352) (0.0308) (0.0238)

Size -0.0704* -0.0851* -0.0630* -0.1084* -0.0617*
(0.0083) (0.0095) (0.0145) (0.0119) (0.0123)

Export Intensity 0.0770* 0.1363* 0.1320* 0.1347* 0.0666*
(0.0068) (0.0095) (0.0137) (0.0127) (0.0129)

UK only -0.0050 0.0311 * 0.0903* 0.0146 0.0702*
(0.0080) (0.0103) (0.0177) (0.0137) (0.0169)

EU 0.0200** 0.0606* 0.1358* 0.0547* 0.1153*
(0.0099) (0.0126) (0.0197) 0.0159) (0.0192)

Global 0.0477* 0.1164* 0.1772* 0.0907* 0.1670*
(0.0084) (0.0105) (0.0177) (0.0134) (0.0179)

Industry Dummies yes yes yes yes yes

Year Dummies yes yes yes yes yes

Observations 35677 31019 15238 18257 20184
Firms 3572 4681 2239 2505 3485
R ' Overall 0.2463 0.2330 0.2841 0.2303 0.2869

r 7790.74 6170.62 3048.43 4079.09 4470.88
Prob. > %■ 0.00(XJ 0.0000 0,0000 O.OOCKI ().0()(X)

Notes: Summary of regression results derived from equation 4.2.
Exporter Type is 0 for continuous exporters and 1 otherwise, (c.f. page 116). 
Standard errors in parentheses.

* Statistically significant at 1 per cent.
** Statistically significant at 5 per cent.
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Table 4.12 Results of RE Regressions on Logarithm of Labour Productivity for
Heterogeneous Exporters

Intermittent
and

Continuous
Exporters

Persistent
and

Continuous
Exporters

Early
and

Continuous
Exporters

Middle
and

Continuous
Exporters

Late
and

Continuous
Exporters

Exporter Type Premium -0.0810* -0.0723* -0.0668** -0.0742* -0.0588*
(0.0187) (0.0186) (0.0317) (0.0283) (0.0218)

Size -0.0390* -0.0460* -0.0358** -0.0435* -0.0233*
(0.0099) (0.0108) (0.0164) (0.0140) (0.0142)

Export Intensity 0.0469* 0.0920* 0.1088* 0.0999* 0.0535*
(0.0085) (0.0112) (0.0164) (0.0157) (0.0157)

UK only 0.0076 -0.0057 0.0241 0.0068 0.0086
(0.0099) (0.0123) (0.0214) (0.0172) (0.0207)

EU 0.0204*** 0.0017 0.0406*** 0.0111 0.0422***
(0.0124) (0.0151) (0.0582) (0.0200) (0.0236)

Global 0.0407* 0.0751* 0.1006* 0.0674* 0.1095*
(0.0105) (0.0125) (0.0546) (0.0168) (0.0219)

Industry Dummies yes yes yes yes yes

Year Dummies yes yes yes yes yes

Observations 35194 30564 15033 18026 19885
Firms 3564 4661 2231 2497 3465

Overall 0.2096 0.1987 0.2184 0.2022 0.2188
8715.37 7032.31 3399.69 4357.21 4607.65

Prob. > 0.0000 0.0000 0.0000 0.0000 0.0000

Notes: Summary of regression results derived from equation 4.2.
Exporter Type is 0 for continuous exporters and 1 otherwise, (c.f. page 116). 
Standard eiTors in parentheses.
Statistically significant at 1 per cent.
Statistically significant at 5 per cent.
Statistically significant at 10 per cent.

*
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Table 4.13 Results for RE Regressions on Logarithm of Average Real Wage for
Heterogeneous Exporters

Intermittent
and

Continuous
Exporters

Persistent
and

Continuous
Exporters

Early
and

Continuous
Exporters

Middle
and

Continuous
Exporters

Late
and

Continuous
Exporters

Exporter Type Premium -0.0380* -0.0399* -0.0541* -0.0697* -0.0228**
(0.0095) (0.0096) (0.0158) (0.0143) (0.0108)

Size 0.0444* 0.0579* 0.0703* 0.0572* 0.0707*
(0.0050) (0.0055) (0.0081) (0.0072) (0.0068)

Export Intensity 0.0316* 0.0526* 0.0386* 0.0525* 0.0330*
(0.0043) (0.0057) (0.0081) (0.0081) (0.0075)

UK only 0.0011 -0.0155** 0.0019 -0.0282* -0.0061
(0.0050) (0.0062) (0.0105) (0.0089) (0.0098)

EU 0.0105*** -0.0143*** 0.0219*** -0.0134 0.0077
(0.0063) (0.0077) (0.0117) (0.0103) (0.0112)

Global 0.0227* -0.0084*** 0.0436* 0.0009 0.0271*
(0.0053) (0.0064) (0.0105) (0.0870) (0.0104)

Industry Dummies yes yes yes yes yes

Year Dummies yes yes yes yes yes

Observations 356CX) 30974 15191 18172 20167
Firms 3562 4660 2229 2494 3465
R" Overall 0.2885 0.2782 0.2965 0.2883 0.2948

•? 15950.78 11965.63 6547.03 7463.13 8575.24
Prob. > X' O.OO(X) O.OO(X) 0.0000 0.0000 O.OO(X)

Notes: Summary o f  regression results derived from equation 4.2.
Exporter Type is 0 for continuous exporters and 1 otherwise, (c.f. page 116). 
Standard eiTors in parentheses.
Statistically significant at 1 per cent.
Statistically significant at 5 per cent.
Statistically significant at 10 per cent.

=1:
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Table 4.14 Results for RE Regressions on Logarithm of Share Skilled Labour for
Heterogeneous Exporters

In term ittent
and

Continuous
Exporters

Persistent
and

Continuous
Exporters

Early
and

Continuous
Exporters

Middle
and

Continuous
Exporters

Late
and

Continuous
E xporters

Exporter Type Premium -0.0188 -0.0019 -0.0249 -0.0794* -0.0311**
(0.0137) (0.0135) (0.0231) (0.0204) (0.0155)

Size -0.2390* -0.2631* -0.2607* -0.2549* -0.2619*
(0.0071) (0.0078) (0.0115) (0.0101) (0.0100)

Export Intensity -0.0232* -0.0269* -0.0224*** -0.0435* -0.0298*
(0.0062) (0.0084) (0.0117) (0.0118) (0.0112)

UK only 0.0116 0.0217** 0.0439* -0.0018 0.0057
(0.0072) (0.0090) (0.0149) (0.0125) (0.0142)

EU -0.0192** 0.0056 0.0301*** -0.0229 0.0135
(0.0090) (0.0110) (0.0166) (0.0146) (0.0162)

Global 0.0030 0.0069 0.0399* -0.0110 0.0211
(0.0077) (0.0093) (0.0150) (0.0124) (0.0152)

Industry Dummies yes yes yes yes yes

Year Dummies yes yes yes yes yes

Observations 34192 29454 14488 17363 19171
Firms 3452 4422 21 13 2377 3240
R“ Overall 0.2169 0.2403 0.2753 0.2420 0.2673

r 2691.91 2983.58 1578.37 1759.24 2212.50
Prob. > %■ 0.0000 0.0000 0.0000 0.0000 0.0000

Notes: Summary of regression results derived from equation 4.2.
Exporter Type is 0 for continuous exporters and 1 otherwise, (c.f. page 116). 
Standard eiTors in parentheses.
Statistically significant at 1 per cent.
Statistically significant at 5 per cent.
Statistically significant at 10 per cent.

*
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Figure 4.1 Decomposition of Manufacturing Plants by Heterogeneous Types
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Figure 4.3 Average Number of Employees by Type, 1985-2003
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Figure 4.4 Average Skilled Labour Intensity by Type, 1985-2003
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Figure 4.5 Average Real Wage by Type, 1985-2003
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Figure 4.6 Average Sales by Type, 1985-2003
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Figure 4.7 Average Labour Productivity by Type, 1985-2003
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Figure 4.8 Average Shares of Total Exports by Exporter Type, 1985-2003
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Figure 4.9 Average Export Intensities by Exporter Type, 1985-2003
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Figure 4.10 Average Export Growth by Exporter Type, 1985-2003
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Appendix 4.1 Schematic Representation of Heterogeneous Exporters
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Appendix 4.2 Annua! Median Plant Employment, 1985-2003

All Plants Only Exporters

(Equation 4.1) (Equation 4.2)

1985 12 11

1986 12 11

1987 12 11

1988 12 11

1989 12 11.5

1990 12 12

1991 13 12

1992 12.5 12

1993 13 12

1994 13 13

1995 14 14

1996 14 14

1997 14 14

1998 15 15

1999 14 14

2 (){){) 13 13

2001 13 14

2002 12 13

2003 12 13
Source: O w n estim ates derived  from  the C ensus o f  Industrial P roduction . L ocal U n its.
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Appendix 4.3 Annual Median Export Intensities, 1985-2003

All Exporters

1985 0.03

1986 0.02

1987 0.04

1988 0.04

1989 0.06

1990 0.09

1991 0.04

1992 0.04

1993 0.04

1994 0.05

1995 0.05

1996 0.01

1997 0.03

1998 0 0 3

1999 0.03

2000 0.07

2001 0.04

2002 0.04

2003 0.03
Source; Own estim ates derived from the Census o f Industrial Production, Local Units.

Appendix 4.4 Industries contained in each Technological Sector

High-Tech Medium -Tech Low-Tech

Aerospace Scientific Instruments Shipbuilding Petroleum Refining

Com puters and Office 
M achinery Electrical M achinery

Rubber and Plastic 
Products

Ferrous Metals

Electronics and 
Com munications M otor Vehicles

Other Transport 
Equipment

Paper and Printing

Pharmaceuticals Chemicals Stone. Clay and Glass 
Products

Textiles and Clothing

Non-Electrical
M achinery

Non-ferrous Metals

Fabricated Metal 
Products

Other M anufacturing

W ood and Furniture 

Food and Beverages

Source: Own aggregates using OECD sectoral classifications from Kearns and Ruane (2 0 0 1)
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CHAPTER 5

HETEROGENEITY IN MANUFACTURING 
PLANT SURVIVAL RATES

5.1 Introduction

This chapter builds directly on Chapter 4 by focusing on the differing rates o f failure, as 

m easured by m arket exit, for heterogeneous indigenous m anufacturing establishm ents. W e 

decom pose m anufacturing firms into two groups; firm s that have never exported and those 

that have exported at som e tim e during their operations. The latter firms are further 

decom posed by type, nam ely, interm ittent, persistent and continuous exporters. The 

definitions o f these various types o f exporters are based on their export behaviour, 

specifically the duration o f participation in the export m arket, over the period o f

1 Q

observation.

W e apply the non-param etric K aplan-M eier survivor functions and sem i-param etric Cox 

duration m odels to an extensive unbalanced plant-level dataset constructed from  the 

Census o f hidustrial Production in order to address several questions including the 

following: W hat is the average duration o f various types o f firms? Do exporting firms 

survive longer than non-exporters? Does survival vary betw een the different types o f 

exporters? Do destination m arket and export intensity affect the survival rates o f 

heterogeneous exporters?

Typically policy prom otes export activity on the basis that exporting firms are ‘good’ firms 

possessing superior perform ance and survival characteristics relative to non-exporters. 

Bernard and W agner (1997) and Bernard and Jensen (1999) find that while the results on

S e e  Chapters 3 and 4  tor greater detail on the def in it ions o f  h eterogeneous firm types.
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the post-entry perform ance o f plants once they becom e exporters are m ixed, exporters do 

have significantly lower failure rates than non-exporters. They state that the increased 

probability o f plant survival is arguably the m ost im portant potential benefit from 

exporting given the large costs associated with plant failure and the consequential 

dislocation o f workers.

Early em pirical work in international trade using m icro-level datasets (for exam ple, 

Bernard and Jensen 1999; Bernard and W agner, 1997, and Clerides, Lach and Tybout, 

1998) prom pted the developm ent o f the “new new ” theoretical m odels o f international 

trade (for exam ple, M elitz, 2003, Bernard, Eaton, Jensen and Kortum , 2003, and Yeaple, 

2005) which m odel export m arket participation as a function o f firm  heterogeneity, 

specifically productivity heterogeneity, in the presence o f sunk costs in international trade. 

The conclusions o f the various m odels are that the m ore productive firms will becom e 

exporters while the less efficient firms will only service the dom estic m arket and the least 

efficient firms will exit the industry. As a consequence these m odels em phasise the lower 

probabilities o f survival for non-exporters relative to exporters. The resulting 

rationalisation and creative destruction leads to the reallocation of resources from  less 

efficient to more efficient industries in an econom y, thereby stim ulating econom ic growth.

The new trade theories have spaw ned a large em pirical literature focusing on the superior 

perform ance characteristics o f exporters relative to non-exporters. How ever there is a 

dearth o f em pirical literature exam ining the relationship betw een exporting and firm 

survival. This chapter adds to the literature on exporter heterogeneity  by focusing on the 

survival o f Irish m anufacturing exporters and non-exporters using an extensive plant-level 

census data set. This research takes a very different approach to firm heterogeneity from 

that in the recent em pirical literature. Our analysis exam ines plant survival in much greater
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detail than previous studies by also decom posing exporters into different types based on 

their exporting behaviour not in a given year but over the duration o f the firm , or period o f 

analysis, as appropriate.

Section 5.2 gives an overview  of the theoretical and em pirical literature on plant survival 

and exporting. Section 5.3 describes the plant-level dataset and variables used in the 

analysis. Section 5.4 com pares the survival experiences o f heterogeneous firms in the Irish 

m anufacturing sector using K aplan-M eier survival functions and Cox duration m odels. The 

focus o f this section is on the differences in survival o f exporters versus non-exporters as 

well as the differences am ong the various types o f exporters, nam ely interm ittent, 

persistent and continuous exporters. Finally, Section 5.5 contains a sum m ary and 

conclusions.

5.2 Literature Review

Recent international trade m odels (for exam ple, M elitz (2003) and Bernard et al (2003)) 

incorporating the firm  heterogeneity  predict that exporting plants should have lower 

probabilities o f failure than non-exporting plants. D riving these new trade theories, and 

indeed as a consequence o f the new theories them selves, is a large em pirical literature 

focusing on the superior perform ance characteristics o f exporters relative to non- 

exporters.'^ How ever, as noted above, there is a scarcity o f em pirical literature exam ining 

the relationship betw een exporting and firm  survival. Bernard and W agner (1997 and 

2001) provide, what is to our knowledge, the first plant-level analysis o f the survival- 

exporting relationship. They use an unbalanced panel o f G erm an m anufacturing plants 

from  the Lower Saxony region for 1978-1992 to estim ate a probit, and later tobit 

specifications for the probability  o f plant failure as a function o f export status excluding

S e e  Chapter 4  and G reen aw ay  and K neller  (2 0 0 7 )  and W agner  (2 0 0 6 )  for surveys o f  this literature.
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and then including various plant characteristics for the initial year o f activity. They find a 

strong increase in the probability o f plant survival associated with exporting when other 

observable plant characteristics are not included. How ever, when they control for the 

perform ance characteristics the coefficient on exports while still negative is statistically 

insignificant and close to zero.

Bernard and Jensen (1999 and 2005) adopt sim ilar approaches using an unbalanced panel 

dataset com prising o f the Census o f M anufactures and the A nnual Survey o f M anufactures 

for the US. In both papers they em ploy probit m odel to determ ine if  exporting has any 

effect on plant survival. In the form er paper they control for plant characteristics, 

specifically size (total em ploym ent), average w age and skilled labour intensity and find 

that an exporting plant is 10 per cent m ore likely to survive than a non-exporter with 

sim ilar characteristics. In the latter paper Bernard and Jensen find that exporters are more 

likely to survive over a five-year interval than non-exporters. Bernard, Jensen and Schott 

(2004) also use the US Census o f M anufactures to estim ate (using a probit m odel) the 

probability o f plant deaths as a function o f plant productivity, export status and falling 

trade costs. In keeping with the predictions in the recent theoretical literature, non

exporters, especially those with low er productivity, are found to be m ore likely to fail 

when trade costs decline. This is prim arily due to increased com petition from  imported 

products.

Alvarez and Gorg (2005) use probit estim ation techniques on a panel o f plant-level data 

from the Chilean A nnual National Industrial Survey for the period 1990 to 2000 to 

exam ine, among other things, w hether the exit probabilities o f m ultinationals depend on 

export orientation. They find that m ultinationals that exported were less likely to exit than 

their dom estic focused counterparts during the Chilean econom ic slowdown.
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Perez and Castillejo (2004) examine the survival patterns and determinants of a sample of 

Spanish firms drawn from the Ministry of Industry’s ESEE annual survey for which the 

firms’ industry entry dates are known in 1990 and the firms are followed until 2000. 

Estimates of survival and hazard are obtained using several methods including the non- 

parametric Kaplan-M eier and the semi-parametric Cox proportional hazard models. Inter 

alia, they examine export intensity as one of a long list of firm characteristics which 

influence firm survival. Perez and Castilllejo find that exporters are less likely to fail than 

non-exporters; however, they report that exports extend survival prospects only if they 

represent an important portion of sales. Exporters with export intensities of less than 25 

per cent do not have higher survival rates. Perez, Llopis and Llopis (2004) conduct a 

similar analysis on the Spanish data and also find that exporters enjoy higher survival rates.

Kimura and Kiyota (2006) also estimate a Cox proportional hazard model to determine the 

relationship between exporting, among other factors, and firm survival using firm-level 

Japanese data for the period 1994 to 2000. They find that exporting has a positive effect 

on firm survival with exporters facing a hazard rate 7-18 per cent lower than that of non

exporters.

Finally, Shiferaw (2006), using a Cox duration model, finds that Ethiopian manufacturing 

exporters do not face a different chance of survival relative to non-exporters. He notes that 

the expected learning through exporting effect may be limited in Ethiopia where the basis 

for exporting lies in the country’s abundant livestock resources and resulting dominance of 

leather goods exports.
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O ur research contributes to the literature on the relationship betw een firm  survival and firm 

heterogeneity by estim ating K aplan-M eier survival estim ates and Cox duration m odels on 

data for Ireland, which is a classic exam ple o f a sm all-developed open econom y. The 

impact o f exporting on plant survival in such an econom y can be expected to be very 

different to that experienced in a large econom y where econom ies o f scale may be 

achieved without recourse to the export market. A further contribution o f this study lies in 

our novel approach to the issue o f heterogeneity  com pared to that presented in the previous 

literature. W e expand the concept o f heterogeneity to focus not ju st on the differences 

betw een exporters and non-exporters but also to delve deeper into the heterogeneity  of 

exporters by distinguishing three different types o f exporters (interm ittent, persistent and 

continuous exporters), w hich are defined by their exporting behaviour.

5.3 Data

W e use an unbalanced panel dataset set constructed from  the C S O ’s annual Census o f 

Industrial Production (CIP) o f local units for the period 1985-2003. This dataset com prises

-yf\

all continuously operating indigenous m anufacturing plants with 3 or m ore em ployees. 

This extensive panel enables the decom position o f m anufacturing firms into several types 

based not only on w hether they export or not, but also on the heterogeneous behaviour of 

exporters in term s o f interm ittent, persistent and continuous exporting behaviour.

W e avoid left-censoring problem s in the Cox proportional hazard m odel by including only 

new ly established plants, that is, those that entered the census betw een 1986 and 2003. 

Rem oval o f firms born prior to 1986 from the data set is necessary in order to avoid bias, 

as only those firms that lived long enough to exist in 1985 would be included in the

This dataset has been described in C hapter  I
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21analysis. As a result o f this truncation the m axim um  age, or more appropriately, duration 

of observation, o f a firm  in our data set is 17 years.

The dataset is right censored, that is, m any o f the firms were not observed to fail (exit) by 

the end o f the observation period. The censoring is captured by the dum m y variable 

which takes the value 1 if  a plant has exited in year t, given that it had survived to t - \ ,  and 

is equal to zero if the plant has not exited. In 2003, the last year for which we have data, 

340 plants failed, that is, they appeared in the 2002 census but not in the 2003 census, and 

3,251 plants rem ained active.

5.4 The Duration of Heterogeneous Manufacturing Firms

In this chapter we are interested in determ ining if exporters, that is, firms with some 

exporting experience, out-survive firms that have never exported (non-exporters). W e are 

also interested in exam ining the survival, or, m ore precisely, the hazard o f exit, of 

heterogeneous exporters. W e specifically seek to find the answers to the follow ing 

questions: what is the average duration o f various types o f firm s? Do exporting firms 

outlive non-exporters? Does survival vary betw een the different types o f exporters and if 

so, how? Do destination m arket and export intensity affect the survival rates of 

heterogeneous exporters?

Table 5.1 presents the m ean ages for m anufacturing as a whole as well as for size class and

9 ?
O ECD sectors by plant type.“  Exporters live longer than non-exporters but there is 

significant heterogeneity in the average duration o f exporters by type. Interm ittent 

exporters have the longest average life for the whole m anufacturing sector as well as by

■' In 1985 the  d a ta  set c o n ta in e d  3 .3 3 9  p lan ts  fo r  w h ic h  w e  h a v e  no  d e ta i ls  o f  b ir th  y e a r  c o n s e q u e n t ly  these  
p lan ts  a re  not in c lu d e d  in o u r  su rv iva l  ana lys is .
■■ S ee  C h a p te r  4  fo r  d e ta i ls  o f  th ese  c la s s e s  a n d  se c to r  g ro u p in g s ,  in p a r t icu la r  A p p e n d ix  4 .3  w h ic h  c o n ta in s  a 
list o f  the  in d u s tr ie s  in c lu d e d  in e a c h  O E C D  sector.
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size class and OECD sector. Persistent exporters have the shortest life expectancy across 

all sizes and sectors. As expected, from the industrial organisation literature (e.g., 

Audretsch and Mahmood, 1995). duration, or survival, increases with firm size, a result 

that holds across all types of manufacturing plant. Focusing on the sectoral averages, firms 

in the high-tech sector have the shortest average life-span across all plant types, while 

intermittent exporters in the medium tech sectors have longer average duration and 

persistent and continuous exporters in the low-tech sectors survive longer on average.

These simple statistics provide the answer to our first question: what is the average 

duration of various types of firms? The evidence from our data suggests that, on average, 

exporters out-live non-exporters and intermittent exporters out-last persistent and 

continuous exporters. These results are surprising given the evidence in Chapter 4 on the 

superior performance characteristics of continuous exporters. It may be that intermittent

■y -i

exporters have a preference for flexibility and longevity over profit maximisation. These 

questions are addressed in greater detail using more sophisticated estimation techniques in 

the remainder of this section.

5.4.1 Kaplan-Meier Survival Analysis

Our preliminary analysis examines the survival estimates of all indigenous manufacturers 

using a Kaplan-Meier survival function. We then look at comparisons of exporting plants 

with non-exporting plants as well as comparisons of each of the heterogeneous exporter 

types (intermittent, persistent and continuous) using Kaplan-Meier survival functions for 

each of these groups of plants.

For further deve lop m en t  o f  the idea o f  f lex ib il ity  in relation to capabil ity  build ing and the profit-survival  
nexus see  the recent trilogy o f  papers by Sutton (e .g . .  2 0 0 4 )

151



A K aplan-M eier function gives the estim ate o f the probability o f surviving up to tim e t or 

beyond and is calculated as the product o f the survival probabilities in t and the preceding 

periods:

(5.1)

where nj is the population o f plants that are alive, or active, and dj is the num ber o f plant 

failures, or exits, respectively at tim e t.

Figure 5.1 shows the K aplan-M eier survival estim ates for all new ly established indigenous 

m anufacturing plants for the period 1986 to 2003. The survival estim ates are based on 

32,639 observations covering 5,286 m anufacturing plants, 2,375 o f which exited, or failed, 

over the tim e-span. A plant can have survived for a m axim um  o f 17 years (1986-2003) or 

a m inim um  o f one year. A lm ost 20 per cent o f plants have exited by their third year, 35 

per cent have exited by their fifth year while 48 per cent survived for 9 years and 31 per 

cent rem ained active for at least 17 years.

Figure 5.2 illustrates the survival estim ates for exporters and non-exporters in the period 

1986 to 2003. W e see im m ediately that exporters have a higher probability o f survival 

relative to non-exporters; for exam ple, the probability o f exporters rem aining 5 years or 

m ore is 67 per cent relative to an equivalent probability o f only 54 per cent for non

exporters.

In Figure 5.3 we present K aplan-M eier survival estim ates to distinguish among 

heterogeneous exporters. The lines in the figure cross, so that at earlier ages interm ittent 

exporters have higher survival probabilities whereas continuous exporters have higher 

survival probabilities in the longer term. Interm ittent exporters have higher survival



probabilities than continuous exporters; for instance, the probability of interm ittent 

exporters surviving for 9 years or m ore is 81 per cent relative to an equivalent probability 

o f only 68 per cent for continuous exporters. How ever, despite the apparently peculiar 

results continuous exporters live longest, although they have lower survival rates than 

interm ittent firms in the early years at the later stages o f the analysis tim e their survivor 

estim ates exceed that o f all other plant types. Persistent exporters have the lowest 

probabilities o f survival am ong all other plant types, including non-exporters, for exam ple, 

the probability o f persistent exporters rem aining active for 9 or m ore years is 31 per cent of 

while the equivalent duration o f activity for non-exporters has a probability o f 38 per cent.

In order to aid exposition o f the results presented in Figure 5.1-5.3, Table 5.2 presents a 

sum m ary o f the findings o f the various K aplan-M eier survival functions for all 

m anufacturers and by the various heterogeneous firm  types. The probability  o f a plant 

rem aining active appears to be positively related to either its long-term  com m itm ent to 

exporting or alternatively to its flexibility o f interaction with the export market. These 

results provide the answers to questions two and three; exporters do have a higher 

probability o f survival relative to non-exporters. A lso the probabilities o f survival do vary 

betw een the heterogeneous exporters with; perhaps counter intuitively, interm ittent 

exporters experiencing the greatest probability o f survival in the early years. However, if a 

continuous exporter does survive infancy and adolescence it will be m ore likely to out-live 

an interm ittent exporter. These results show a great deal o f duration heterogeneity am ongst 

m anufacturing plant types. It is not just exporting that leads to longevity but the type of 

exporting behaviour m atters too.

W e use the log-rank test and the W ilcoxon test to com pare the various K aplan-M eier 

survival functions. These tests were carried out separately for exporters versus non-



exporters and for the various exporter types; the resuhs are set out in Table 5.3. The 

significant X  values imply that both o f these tests reject the null hypotheses that the

survivor functions are the sam e for each o f the groups investigated. In effect, there are 

significant differences in the survival rates betw een exporters and non-exporters as well as 

betw een the exporter types. In other words there is strong heterogeneity  in survival rates 

betw een the various types o f indigenous m anufacturing firm s providing justification for 

our stratification o f m anufacturing plants by type.

A m ajor lim itation o f the K aplan-M eier survival analysis is its inability to distinguish 

plants by m ore than one characteristic, such as type o f firm  in our analysis. In particular, 

we are unable to distinguish the probabilities o f survival for the various firm  types in 

com bination with other characteristics such as plant size and labour productivity. In the 

next sub-section we em ploy a Cox duration m odel to estim ate the risk o f exit, or hazard, 

facing a plant as a function o f several plant and sectoral characteristics.

5.4.2 The Cox Proportional Hazard Model

The Cox proportional hazard m odels (Cox, 1972) takes account o f duration heterogeneity, 

that is, the differing length o f tim e over which the plants in our dataset rem ained active 

p o st-1986. The hazard is the conditional probability o f a plant exiting the m anufacturing 

sector at duration /. The hazard rate is the rate at which the plant exits during period t 

given that it has survived until that time. W e obtain a baseline hazard function, 

which is estim ated when all the covariates are set to zero. This is an estim ate of the risk of 

exit facing each plant in each year o f our tim e-fram e, 1986-2003. The Cox model then 

estim ates the influence o f each o f our explanatory variables on this baseline hazard 

function. A negative (positive) coefficient indicates that the baseline risk of exit at a 

moment in tim e is reduced (increased).
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One strict assum ption o f the Cox proportional hazard model is that the ratio o f the baseline 

hazard function, and the estim ated hazard function, h(t), is proportional across time. 

This im plies that the contribution o f the explanatory variable to the risk o f exit is the same 

across time. The assum ption o f using this m odel is that none of the explanatory variables 

change over time.

W hen the hazards are non-proportional the coefficients are biased and the pow er o f 

significance tests will be decreased. A ccording to Lagkos and Schoenfeld (1984) mis- 

specification o f proportional hazards over-estim ates the impact o f those variables whose 

associated hazards increase and underestim ates those for covariates where the hazards are 

converging.

The Cox proportional hazard m odel specifies the hazard function, h(t), as follows:

h { t ) =  + + (5.2)

where h(t) is the rate at which plants exit the industry at tim e t given that they have 

survived in r-1 and hait) is the baseline hazard function when all the covariates are set to 

zero. Xj, X 2 ,...,X„ are covariates of plant and industry characteristics.

The Cox proportional hazard m odel is suitable for a num ber o f reasons. Firstly, it does not 

require any restrictive assum ptions regarding the baseline hazard .’'* This is appropriate for 

our purposes as our main interest is not the underlying baseline hazard but rather the effect 

o f exporting on plant survival. The sem i-param etric m odelling approach o f the Cox 

proportional hazard model is beneficial if the param etric form  of the underlying baseline

This is not the case  for parametric m odels  such as the W eibul and log-normal spec ifications.

155



hazard is not known with certainty. Furthermore, the Cox model allows us to examine the 

effect of time varying plant and industry specific explanatory variables."^

5.4.3 The Survival of Exporters v Non-exporters

To begin our analysis using the Cox duration model we estimate the following simple 

equation:

^ (0 =  ^o(Oexp (/?|7vp<?) ,  (5.3)

where h(t) is the hazard rate, ho(t) is the baseline hazard function when all the covariates 

are set to zero. Type is a dummy variable which takes the value of 1 if the plant has some 

experience in the export market and zero if the plant has never exported. The results of 

our estimation are presented in Table 5.4. The coefficient on Type is -0.391 which 

corresponds to a hazard rate of 68 per cent meaning that exporters face a hazard that is 32 

per cent (100% - 68%) lower than that faced by non-exporters.“ The Wald test shows that 

the coefficient,/^!, differs significantly from zero at the 1 per cent significance level.

The Cox hazard model cannot be used if the proportional hazards assumption is violated. 

We test this assumption using two graphical methods. First, we use the stcoxkm command 

which compares the estimates of the Kaplan-Meier, which does not impose any

assumptions, with the estimates of S q  ̂ from a Cox model, which imposes the

proportional hazards assumption. Similar curves support the Cox model assumption that 

the hazard ratio does not vary over time. Next we employ the stphplot command which 

plots -ln (-ln (5 (/))) versus ln(/), where S{t) is the Kaplan-Meier estimate of the survivor 

function, for each level of the categorical variable from the previously estimated Cox

A gain  the other duration m ode ls ,  the W eibuli  and lognormal spec if icat ions  would  not facilitate such  
analysis.

T he co eff ic ien t  can be converted into a hazard ratio using the express ion  exp(/J|) in this instance y ie ld ing  
e x p ( - 0 .3 9 l )  =  0 .6 7 6 4
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m odel. Roughly parallel curves support the Cox model tim e-invariant hazard-ratio 

assum ption. Figures 5.4 and 5.5 present these respective tests relating to Equation 5.3, 

where the categorical variable is Type  and is set equal to one if the plant has some 

exporting experience over the observation period. These graphs provide evidence in 

support o f the use o f the Cox proportional hazard m odel based on its underlying 

assum ption.

Next we estim ate an extended Cox hazard m odel by controlling for firm  and industry 

characteristics as outlined in the follow ing table:

Table 5.A Definitions of Variables used in Equations 5.3 and 5.4

VARIABLE DEFINITION

1. Type A dum m y variable which takes the value 
o f 1 if a plant has som e exporting 
experience and zero otherwise.

2. Em ploym ent The average total num ber o f persons 
engaged."^

3. Labour Productivity {LP) The average deflated net output per 
w orker in €000.'*

4. Skilled Labour Share (Skilled) The average share o f skilled labour 
(m anagerial, technical and clerical) as a 
proportion of total em ploym ent.

5. Sales The average deflated turnover (net sales 
value) for goods m anufactured in €m."

5. hidustry D um m y variable to control by 2-digit 
N A CE industrial sectors.

N ote: A ll averages refer to the average o f  the variable for each  plant

T he em p lo y m en t data in the C IP d o es  not represent fu ll-tim e eq u iva len ts. Ind ividuals w h o are em p lo y ed  
by the plant are included w ithout accou nting  for the num bers o f  hours worked.

A ll va lu es are deflated  usin g  the appropriate deflator from  the C S O 's  P roducer Price Index using 2 0 0 0  as 
the base year.

D efla tors as per previous footnote .
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Our extended Cox model takes the form,

h { t ) =  l i Q{ t ) ex p ( /^ ^T yp e  +  P ^ S i z e  +  P ^ L P  +  ^ ^ S k i l l e d  +  P ^ S a l e s  +  /3^Indus t ry  ) (5 .4 )

where h(t) is the hazard rate, ho(t) is the baseline hazard function when all the covariates 

are set to zero. Type is a dummy variable which takes the value of 1 if the plant has some 

experience in the export market and zero if the plant has never exported. Size is the 

average number of workers employed in each plant. LP  is plant average labour 

productivity. Skilled  is a plant’s average share of skilled workers in total employment. 

Sales are average plant shipments and Industry is a vector of dummy variables for 2-digit 

NACE sectors.

The results of the estimation and the corresponding hazard ratios are presented in Table 

5.4. The coefficient on Type is -0.416 which corresponds to a hazard ratio of 0.66 meaning 

that whatever the hazard rate at a particular time is for non-exporters, exporters face a 

hazard rate that is 0.66 that hazard, in other words, ceteris paribus, exporters face a 34 per 

cent lower hazard of exit than that faced by non-exporters.' The hazard ratio for the Size 

is 0.97 implying that for a one-unit change, as all other variables are held constant and 

Type is equal to zero, i.e., a non-exporter, the hazard rate decreases by 3 per cent. The 

hazard ratios for the coefficients on Labour Productivity (LP) and Skilled Labour Share 

imply a 4 and 2 decrease in the relative risk of exit respectively. While, surprisingly, the 

hazard ratio for Sales implies that a € lm  increase in sales leads to a 4 per cent increase in 

the risk of exit holding all other covariates constant and Type equal to zero. The Wald tests 

show that the coefficients, /is, differ significantly from zero at the 1 per cent significance 

level. This model was tested post estimation using Schoenfeld residuals and the stphtest.

The coefficient can be converted into a hazard ratio using the expression exp(/i|)  in this instance yielding 
ex p (-0 .4 l6 )  = 0.6596
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plot(x) STATA command, which is conducted separately for each of the x  covariates. We 

find no evidence that our specification violates the proportional hazard assumption.

5.4.4 The Survival of Heterogeneous Exporters

To explore the survival of heterogeneous exporters, we utilise the conceptual framework 

presented in Chapter 3. This framework distinguishes two different types of exporter 

behaviour, namely, intermittent and consistent exporting, which are defined on the basis of 

their export market participation over the period of observation. Intermittent exporters are 

firms that enter, exit and re-enter the export market at least once over the observation 

period. Consistent exporters engage in one spell of exporting, that is, they enter the export 

market just once over the period; these exporters are obtained by summing persistent and 

continuous exporters.

Figure 5.6 and Table 5.5 show the Kaplan-Meier survival estimates to distinguish among 

heterogeneous (consistent and intermittent) exporters. In Figure 5.6 it can be seen that 

intermittent exporters out-live consistent exporters, for example (from Table 5.5), 96 per 

cent of intermittent exporters survive their first five years in an industry compared with 59 

per cent of consistent exporters. These results appear somewhat surprising given that 

intermittent exporters face the repeated incuirence of sunk costs. However, as mentioned 

in Section 3.4 it may be that intermittent exporters have a preference for flexibility and 

longevity over profit maximisation. '  Log-rank and Wilcoxon tests of equality of survival 

estimates were also conducted and the results are presented in Table 5.7. The results of 

theses tests confirm that there are significant differences in the survival rates between

C h a p te r  3 p re se n te d  the  c o n c e p t  o f  c o n s is ten t  v e rsu s  in te rm it ten t  e x p o r te r s ,  fo r  a d i a g r a m m a t i c  e x p o s i t io n  
see  A p p e n d ix  3.1.

F o r  fu r th e r  d e v e lo p m e n t  o f  the  idea  o f  f lex ib i l i ty  in re la t io n  to capa li i l i ty  b u i ld in g  a n d  the p ro f i t - su rv iv a l  
n e x u s  see  the  re ce n t  t r i lo g y  o f  p a p e r s  by  S u t to n  (e .g . .  2 0 0 4 )
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interm ittent and consistent exporters and justify  the stratification o f exporters by exporting 

spells.

W e now extend our analysis o f heterogeneous exporters using the Cox duration m odel on 

the follow ing sim ple equation:

h{t)=  Iiq {t) exp (y^iConsistent ) ,  (5.5)

w here h(t) is the hazard rate, ho(t) is the baseline hazard function when all the covariates 

are set to zero. Consistent is a dum m y variable which takes the value o f 1 if  the plant is a 

consistent exporter and zero if the plant is an exporter w hose behaviour is interm ittent.

The results o f the estim ation o f this equation are presented in Table 5.7, which show that 

the coefficient on Consistent, is 1.24 which corresponds to a hazard ratio o f 3.45. This 

m eans that w hatever the hazard rate at a particular tim e is for interm ittent exporters, the 

hazard rate for consistent exporters face a hazard that is 3.45 that hazard, in other words, 

ceteris paribus, exporters face a hazard o f exit that is 2.45 (100%  - 345% ) times greater 

than that faced by interm ittent exporters. A W ald test shows that the coefficient, P\, differs 

significantly from  zero at the 1 per cent level o f significance. Post-estim ation we test the 

proportional hazard assum ption using the two graphical m ethods outlined previously. 

Each o f these tests (Figures 5.7 and 5.8) lead us to conclude that our predictor violates the 

proportionality  assum ption.

W e extend our investigation o f the differences in survival as a function o f exporting 

behaviour by including firm  and industry covariates. Table 5.B contains the descriptions 

of the variables used in our estim ation. As a consequence o f the violation o f the 

proportional hazards assum ption we estim ate the model using Consistent  as a tim e 

dependent covariate interacting with the natural logarithm  of time. In addition, in the
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course o f our investigation we find that the variable Skilled  violates the proportional 

hazards assum ption when estim ating Consistent, as result we also interact this variable 

with the natural logarithm  of time. "

Table 5.B Definitions of Variables used in Equation 4 ’“̂

VARIABLE DEFINITION

1. Size The average total num ber o f persons engaged.

2. Labour Productivity (LP) The average deflated net output per w orker in 
€000.

3. Sales The average deflated turnover (net sales value) 
for goods m anufactured by the plant in €m.

4. Export Intensity The average export intensity, where export 
intensity is equal to the share o f exports in a 
p lan t’s total turnover.

5. UK The average value o f exports by plants 
exporting exclusively to the UK m arket in €m.

6. EU The average value o f exports to the EU m arket, 
which includes the UK €m.

7. Global The average value o f a p lan t’s exports to global 
destinations, that is, US and RoW  as well as 
com binations o f 2-, 3- and 4-G €m.'^^

8. Industry Dum m y variables to control by 2-digit NACE 
industrial sectors.

9. Consistent* Tim e An interaction variable o f the dum m y variable 
Consistent, which takes the value o f 1 if a plant 
is a consistent exporter and zero if it is an 
interm ittent exporter, w ith the natural 
logarithm  of time.

10. Skilled*Tim e The interaction o f average share o f skilled 
labour (m anagerial, technical and clerical) as a 
proportion o f total em ploym ent with the natural 
logarithm  o f time.

Note: All averages refer to the average o f  the variable for each plant

It is possible to use other functional forms o f  Tim e  for the interaction, how ever  most treatments favour 
InTV/Hf (e.g.. Collett .  1994).

The footnotes (9. 10 and I 1) for Table  5 .A also apply here.
See Chapter 3 for definit ions o f  these export market destination classes.
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We estimate tlie Cox duration model, controlling for firm, export market and industry 

characteristics, using the following equation:

/?(r) = /?(,{t)exp[ P^Size + ft^LP + Sales + Exlnten ■ • •

— I- EU + PyGlobal + P^lndustry ■ ■ ■

— \- PgConsistent^\n(time) + P^QSkilled'^\n(time) ]

where h(t) is the hazard rate, ho(t) is the baseline hazard function when all the covariates 

are set to zero. Size is the average number of workers employed in each plant. LP  is plant 

average labour productivity and Sales are average plant turnover. Exlnten  is the average 

export intensity for each plant while UK, EU  and Global are the average values of exports 

supplied by each plant to these destinations respectively. Industry is a vector of dummy 

variables for 2-digit NACE sectors. Finally, Consistent is our time dependent dummy 

variable for exporter type and consequently it is interacted with the natural logarithm of 

time (t). This model was tested post- estimation using Schoenfeld residuals and the 

stphtest, plot(x) STATA command for each of the covariates. We find no evidence that 

our specification violates the proportional hazard assumption.

The results of the estimation of this equation are presented in Table 5.7. When keeping all 

other covariates equal to zero we find that unit changes in; Size, Labour Productivity, 

Export Intensity’, UK, and EU  reduce the risk of exit by 3, 2, 1 ,6  and 10 per cent 

respectively. On the other hand, unit changes for Sales (1.06) and Global (1.04) increase 

the hazard of exit. The coefficients on our time dependent covariates, Consitent*Time and 

Skilled*Time, indicate that consistent exporters are more likely to exit earlier than 

intermittent exporters and exporters employing higher shares of skilled labour are 

associated with delayed exit. Individual Wald tests show that the coefficients, fh ,  on these
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variables differ significantly from  zero at the 1 per cent significance level or 5 per cent 

levels with one exception. Export Intensity  which is found to be insignificant.

5.5 Suininary and Conclusions

This chapter focused on the differing rates o f failure, or exit, for heterogeneous indigenous 

m anufacturing establishm ents. The evidence from  sim ple sum m ary statistics on our data 

suggests that exporters, on average, out-live non-exporters and interm ittent exporters, on 

average, out-last persistent and continuous exporters. These results are confirm ed for the 

difference betw een exporters and non-exporters using the non-param etric K aplan-M eier 

survivor probabilities and sem i-param etric Cox duration m odels w hich also control for 

other plant and industry characteristics such as size, labour productivity and 2-digit NA CE 

sectors.

hi the second phase o f our analysis we com pared the survival rates o f exporters by 

heterogeneous type (interm ittent and consistent exporters). O ur prelim inary analysis 

revealed that the dum m y variable Consistent, and the variable for the share o f skilled 

labour. Skilled, are tim e dependent. Consequently, we interacted these covariates with the 

natural logarithm  of tim e. O ur results show that consistent exporters are m ore likely to exit 

earlier than interm ittent exporters and exporters em ploying greater shares o f skilled labour 

are relatively less likely to exit.

There is only weak evidence to suggest that changes in export intensity are negatively 

associated with the risk o f exit m atters for the hazard o f exit: the coefficient on this 

variable was insignificant using the W ald test. How ever there is strong evidence that 

exports to the UK only and to the EU m arkets are negatively related to the risk o f exit 

while surprisingly, exporting globally appears to be positively related to the hazard rate.
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Policy promotes export activity on the basis that exporting firms are good firms with 

superior performance and survival characteristics relative to non-exporters. Is export 

promotion policy justified on the basis that exporting firms are more stable than non

exporters, that is, do exporters have higher survival probabilities? Yes, the evidence 

presented in this chapter supports export promotion as exporters have higher survival rates 

and are more likely to provide stable employment opportunities and therefore lower 

adjustment costs relative to non-exporters. The evidence also suggests that the nature of 

exporting matters and that exporters who have more than one spell of exporting 

(intermittent exporters) are likely to out-survive those with just one spell (consistent 

exporters), particularly in infancy and early adolescence. Surprisingly, it appears that 

policies promoting of export market diversification may result in a reduced stability in the 

economy as global exporters have a higher risk of exit.
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Table 5.1 Mean Age for M anufacturing, Size Class and OECD Sector
by Plant Type, 1986-2003

All Plants Non-Exporters Exporters Intermittent Persistent Continuous

Mean Age 5.8 2.9 5.1 5.9 3.7 4.0

Size Class

< 2 0 3.8 2.5 4.1 5.5 3.4 2.9

20-99 5.4 4.0 5.6 7.1 4.9 5.3

lOO-H 5.1 4.1 5.3
0000 4.8 5.9

OECD Sector

High-Tech 3.4 1.9 3.6 5.5 2.6 3.8

M ed-Tech 4.3 2.9 4.6 5.0 3.7 3.8

Low-Tech 4.3 2.9 4.5 5.8 3.8 4.2

Source: Own estimates using the CIP, 1985-2003.

Table 5.2 Summary of Kaplan-Meier Survival Probabilities (%) by Plant Typ(

No. o f  Years All Plants Non-Exporters Exporters Interm ittent Persistent Continuous

3 80 71 82 100 72 88

5 65 54 67 96 51 77

9 48 38 50 81 31 68

13 38 27 40 68 20 65

17 31 23 33 58 14 63

Source: Own estimates using the CIP, 1985-2003.
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Table 5.3 Testing the Equality of the Kaplan-Meier Survival Functions

The Log-Rank Test The Wilcoxon Test

Exporters v Non-Exporters

64.40 73,56

P r > . \ '-
0.0000 0.0000

Exporters by Type

X^(2) 791.89 773.49

Pr>A'^
0.0000 0.0000

Source: Own estim ates using the CIP, 1985-2003.

Table 5.4 Results for Cox Proportional Hazard Model by Firm Type

Equation 5.3 Equation 5.4
________________________________Coefficient_______ Hazard Ratio_______ Coefficient_______ Hazard Ratio

Type -0.391* 0.676 -0.416* 0.659
(0.052) (0.053)

Size -0.030* 0.970
(0 .002 )

Sales 0.040* 1.04
(0 .002)

Labour Productivity -0.016* 0.984
( 0 .0 0 1 )

Skilled Labour 0.040* 0.960
(0 .002)

Industry Dummies yes yes

Observations 32.639 32.639 32.639
Plants 5.286 5,286 5,286
Fails 2,375 2.375 2.375
Log Likelihood -18,745.70 -18.116.18 -18,116.18
L R x " 53.19 1,312.23 1,312.23
Prob. > r ________________________0.000_________________________________ 0.000_____________ 0.000
Note: Type is a dummy variable where 1 indicates a plant with export experience and 0 otherwise.

Standard errors in parentheses.
* Statistically significant at 1 per cent.
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Table 5.5 Summary of Kaplan-Meier Survival Probabilities (%) by Plant Type

No. of Y ears In term itten t Consistent

3 100 87

5 96 59

9 81 40

13 68 30

17 58 24

Source: Own estimates using the CIP, 1985-2003.

Table 5.6 Testing the Equality of the Kaplan-Meier Survival Functions

The Log-Rank Test The Wilcoxon Test

Intermittent v Consistent

X-(2) 791.89 773.49

Vr>X^
0.0000 0.0000

Source: Own estimates using the CIP, 1985-2003.
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Table 5.7 Results for Cox Proportional Hazard Model by Exporter Type

Variables
Equation 5.5 

Coefficient Hazard Ratio
Equation 5.6 

Coefficient Hazard Ratio

Consistent

Size

1.237*
(0,069)

3.45

Sales

Labour Productivity 

Export Intensity 

UK 

EU

Global

Consistent*Time 

Skilled * Time

-0.036*
(0 .002)

0.061*
(0.008)

-0.018*
(0 .001)

- 0.001
(0.123)

-0.067**
(0.027)

- 0 . 110* *  

(0.050)

0.04*
(0.015)

0.554*
(0.036)

-0.196*
(0 .0 0 1 )

0.965

1.063

0.980

0.998

0.935

0.899

1.044

1.740

0.981

Industry Dummies yes

Observations
Plants
Fails
Log Likelihood 
LR X

27,689
4,048
1893

-14,349.22
424.39
0.0000

27,689
4.048
1893

•14,349,22
424.39
0,0000

21M 9  
4,048 
1893 

13,974,52 
1173,79 
0,0000

27,689 
4,048 
1893 

-13,974,52 
1173,79 
0,0000

Note: Standard errors in parentheses.
* Statistically significant at 1 per cent, 

** Statistically significant at 5 per cent.
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Figure 5.3 Kaplan-M eier Survival Estimates for Exporters by Type
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Figure 5.7 Comparison of Cox and Kaplan-Meier Curves for Intermittent and
Consistent Exporters
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C h a p t e r  6 

S u m m a r y  a n d  C o n c l u s i o n s

6.1 Overview

The recent availability o f firm  level data sets for a num ber o f countries has resulted in the 

em ergence o f new em pirical literature, which has subsequently been supported by the 

developm ent o f a theoretical literature, on intra-industry heterogeneity. This literature, 

seeks to explain why som e firm s in an industry export while others, w ithin the same 

industry, do not. The prim ary argum ent for this heterogeneous behaviour o f firms is the 

existence o f significant costs (fixed and variable) o f exporting. In particular it suggests 

that the presence o f sunk costs results in only the m ost productive firms self-selecting into 

the export market. The m ost productive firm s will be in a position to absorb these costs 

and therefore will supply the export and dom estic m arkets, while less efficient firms will 

produce only for the dom estic m arket. In this literature heterogeneous firm s are defined on 

the basis o f w hether they participate in the export m arket or not. In o ther words, there are 

two types o f firms; exporters and non-exporters.

Chapter 2 introduced a new fram ew ork for exploring the m icro-dynam ics o f changes in 

total exports. W e decom posed m anufacturing exporters into six exporter types: starters, re

starters, increasers, decreasers, re-stoppers and stoppers, which are classified on the basis 

o f their export behaviour over tw o-year intervals using the annual Census o f Industrial 

Production for the period 1985-2003. This decom position showed that there was a great 

deal o f heterogeneity w ithin and betw een exporter types for m anufacturing as a whole as 

well as by size class and OECD technological grouping. M ore im portantly, the 

decom position highlighted the im portance am ong indigenous exporters o f a phenom enon 

which we refer to as rc-sw itchin^  behaviour. Re-sw itching behaviour occurs where a firm
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enters, exits and subsequently re-enters the export market at least once over the period of 

observation. We describe the firms that engage in re-switching behaviour as intermittent 

exporters; on average of 39 per cent of indigenous exporters were classified as intermittent 

exporters between 1985 and 2003.

Chapter 3 utilised the discovery of re-switching behaviour to develop a new concept of 

exporter heterogeneity based on the export behaviour of firms not in a given year, or over 

some short time interval, but over the life of the firm or that period of its life covered in our 

data. Two primary types of exporters were defined on the basis of the number of spells of 

exporting over the period of observation. Intermittent exporters engage in at least two 

spells of exporting over the period in our data set. Consistent exporters engage in one spell 

of exporting, that is, they remain in the export market throughout the period or 

alternatively they enter (exit) the export market just once. Consistent exporters were 

further decomposed into two types; (i) persistent exporters, which engage in one spell of 

exporting but for a duration which is shorter than the observation period, and (ii) 

continuous exporters, which also engage in one spell but export continuously for the 

duration of the life of the firm or period of our data.

This framework was used to examine the regional export market focus, and consequent 

dependencies, of heterogeneous exporters between 1985 and 2003. Extensive margin 

(numbers and shares of firms) and the intensive margin (the value and intensity of exports) 

measures for exporting activities were used to explore exporting to four primary export 

destination regions, namely, the UK, EU, US and the rest of the world (RoW). Indigenous 

manufacturing exporters experienced very high but declining dependencies on the UK 

market as well as an increased focus and dependency on the EU market, this trend would 

be expected in the light of European integration initiatives such as the Single Market and
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EMU. Exporters also increasingly focused on the US market at the expense of but more 

than compensating for the reduction in dependence on the RoW market.

In order to explore export market diversification, the four primary destination markets 

were re-framed into eight destination market groups, which ranged from the local UK only 

market to the fully globalised 4-destinations market for all manufacturing exporters. In 

each case we explored the exports of our three exporter types (intermittent, persistent and 

continuous exporters). The UK only market remained dominant for intermittent and 

persistent exporters while the 4-destinations global market was the most important for 

continuous exporters. Continuous and, somewhat surprisingly, intermittent exporters were 

the most globalised exporters while persistent exporters were more focused on the RE  (EU 

and UK combined) market.

The recent theoretical and empirical literature has emphasised the relevance of sunk costs 

and consequential hysteresis, or persistence, in international trade. Our evidence on the 

existence and significance of intermittent exporters together with their global focus lead us 

to question the relevance of sunk costs for firms operating in a small open economy where 

the limits of the domestic market may drive firms to exporting in order to achieve 

economies of scale. We concluded that while sunk costs are relevant to the decision to 

export and may be more relevant for some sectors or product types than others, the 

perceived benefits of exporting, such as access to larger market, market risk diversification 

and the potential to develop new capabilities through learning-by-exporting, may outweigh 

these costs.
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In Chapter 4 we examined the characteristics and performance of heterogeneous firms in 

the manufacturing sector using standard input and output measures of performance, such as 

numbers employed, shares of skilled labour, average real wages, total sales and labour 

productivity. We used panel data random effects econometric estimation techniques to 

explore the performance of exporters relative to non-exporters as well as for an extended 

dis-aggregation of exporters. W e identified three main types of exporting firm: 

intermittent, persistent and continuous. W e then decomposed persistent exporters into 

three types: early middle and late exporters, where the definition is based on the timing of 

entry to and/or exit from the export market.

Our results provide evidence that exporting matters, that is, exporters have superior 

performance characteristics relative to non-exporters but the nature o f exporting matters 

too. There is much heterogeneity in the performance characteristics of exporters by type. 

Continuous exporters are the star performers followed by late exporters. However, 

intermittent exporters perform surprisingly well given their more costly patterns of 

exporting activities.

Chapter 5 looked at another measure of performance, the survival performance or duration, 

of heterogeneous manufacturing firms. We commence our investigation by examining the 

average ages of manufacturing firms as whole as well as by size class and OECD sector. 

We conducted our analysis for all firms, for non-exporters and exporters and also for dis

aggregated exporters, specifically for, intermittent, persistent and continuous exporters. 

We found that, on average, exporters out-live non-exporters and, surprisingly in the light of 

the performance characteristics outlined in Chapter 4, intermittent exporters out-survive 

persistent and continuous exporters.
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W e used three non-param etric m ethods to estim ate the survivor, or conversely hazard, 

functions. Firstly, we estim ate K aplan-M eier survivor functions for exporters and non

exporters and for exporters by type. O ur results confirm ed our previous findings on 

average age o f firms. However, one significant difference is while continuous exporters 

have low er survival rates than interm ittent exporters in earlier years, if they survive infancy 

and early adolescence their survival rates surpass those o f the interm ittent exporters.

Secondly, in order to overcom e the lim ited analysis possible with the K aplan-M eier 

m ethod we em ployed the m ore sophisticated Cox proportional hazard m odel to estim ate 

the hazard ratio for exporters and non-exporters w hile controlling for a range o f plant and 

industry covariates. W e found evidence o f a substantially low er hazard o f exit for 

exporters relative to non-exporters even w hen controlling for plant and industry 

characteristics.

Thirdly, we explored hazard ratios am ong heterogeneous exporters using a sem i

proportional hazard m odel which controlled for tim e-invariant plant, export m arket, and 

industry characteristics as well as for tim e-dependent covariates through interactions with 

the natural logarithm  of our tim e variable. W e used a tim e-interacted dum m y variable. 

Consistent, to estim ate the relative risk ratios o f consistent and interm ittent exporters and 

found that the form er type were m ore likely to exit in early years relative to the latter type. 

W e were especially interested in m easuring the effects o f export intensity and export 

m arket destinations on the hazard o f exit. W e found strong evidence for the reduced 

hazard ratios for plants exporting to the UK only  and the EU (com bined EU and UK) 

m arkets while there was evidence that the hazard rates increased for those that export 

globally. There was little evidence for any effect o f export intensity on the hazard rates. 

Our results may provide some evidence for S u tton’s (2004) conjecture that firms may be
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willing to sacrifice profit in order to develop their capabilities, including flexibility. It may 

be that some exporters are longevity maximisers rather than profit maximisers.

6.2 Concluding Comments and Future Research

This thesis has contributed to the research into firm export heterogeneity. We uncovered 

evidence of a significant level of what we termed export re-switching behaviour, which in 

turn lead us to develop a new framework for classifying heterogeneous exporters based on 

their exporting behaviour over the life of a firm or the period of analysis, as appropriate.' 

Using this framework we were able to explore a range of issues, including regional and 

global export market intensification and diversification, the relevance of sunk costs and 

hysteresis in international trade for a small open economy, as well as performance and 

survival characteristics, at a much more dis-aggregated level than was previously possible.

A range of quantitative and econometric techniques were employed throughout this thesis. 

We examined the micro-structure of manufacturing exporters and exports by extending the 

decomposition techniques adapted by W agner (2004) from a methodology widely 

employed in labour economics to measure job creation and destruction. We used panel 

data random effects models to measure and compare the performance characteristics of 

heterogeneous firms controlling for a number of plant, export and industry variables. 

Finally, we estimated survival heterogeneity using a variety of non-parametric techniques 

such as the Kaplan-Meier survival function and a Cox proportional hazard function. We 

also augmented the standard Cox model to take account of time dependent variables by 

incorporating time interactions.

S ee  A p p e n d ix  6.1 fo r  a d i a g r a m m a t i c  e x p o s i t io n  o f  th is  f r a m e w o rk .
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The analysis undertaken in this thesis also suggests a number of areas for further research. 

For example it would be interesting to explore the ex ante and ex post performance 

measures in the context of our framework in order to determine if there is evidence of 

learning-by-exporting. It would also be interesting to see if there is a relationship between 

type of exporter and importing behaviour and to explore this relationship in terms of firm 

survival. Furthermore, the survival aspects of the research could also be extended to 

examine the potential for growth through reallocations resulting from the exit of less 

efficient firms in an open economy. Exploring these issues would further contribute to our 

understanding of the process and effects of globalisation.
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Appendix 6.1 Decomposing Exporters by Heterogeneous Type

Middle LateEarly

Persistent Continuous

ConsistentIntermittent

ExportersNon-exporters

All Manufacturing Plants
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