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Abstract 

There are growing literatures on identifying the sources of productivity growth and on 

exploring the differences between the characteristics of exporters and non-exporters.   

This paper combines these literatures by examining the contributions of exporters and 

non-exporters, both domestic and foreign-owned, to aggregate labour productivity growth 

in the Irish manufacturing sector. We apply the Foster, Haltiwanger and Krizan (2001)  

decomposition technique on an unbalanced panel of plants from the Irish Central 

Statistics Office annual Census of Industrial Production (CIP) for the period 1998 to 2004 

to uncover the contributions to aggregate labour productivity of continuing, entering and 

exiting firms based on exporting and ownership status. We find that exporters are the 

dominant sources of growth and that over 90 percent of productivity growth is in foreign 

owned enterprises. 
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1. Introduction 

In recent years there has been an abundance of firm level empirical literature exploring 

the link between exporting and productivity.  Much of this has focused on the 

characteristics of exporters relative to non-exporters (for example, Bernard and Jensen, 

1995 and 1999; Bernard and Wagner, 1997; Ruane and Sutherland, 2005) and the ex ante 

and ex post performance of exporters, in other words on the self-selection or learning-by-

exporting debate.
1
   However, as pointed out by Harris and Li (2008), there appears to be 

little in the literature on the significance of exporters to overall productivity growth.  In 

this paper we attempt to fill some of this gap by investigating the contributions to 

aggregate manufacturing productivity growth of exporting and non-exporting firms in 

Ireland as a whole and distinguished by ownership status. We use a plant level data set 

constructed from the Irish annual Census of Industrial Production for the period 1998 to 

2004 to conduct several dynamic decompositions of aggregate manufacturing 

productivity growth.  This data set and methodology allow us to distinguish the shares of 

productivity growth in the Irish manufacturing sector attributable to continuing, entering 

and exiting plants
2
 on the basis of exporting and ownership status. 

 

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 of 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 higher levels of efficiency which 

forms a vital element of 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 

Canada, the UK, and the US, where most of the empirical work to date has been carried 

out.  Moreover, the potential for productivity improvements through exporting may not 

be as great in these economies where the large size of the domestic market enables the 

                                                 
1
 For extensive literature reviews on this subject see Greenaway and Kneller (2007) and Wagner (2007).  

2
 The terms plant, firm, and enterprise are used interchangeably throughout this paper to describe a local 

unit, that is, a manufacturing production unit. 
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attainment of economies of scale.  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).    

 

 Ireland is a small highly globalised economy
3
 which hosts a large number of foreign 

owned enterprises that have contributed significantly to the growth of the Irish economy 

in the last 20 years.
4
  Most FDI in Irish manufacturing during this period has been export-

platform investment, reflecting the fact that the small Irish domestic market is not the 

primary attraction for much of the FDI investment. For example, US MNEs locating in 

Ireland export 94% of their output, 76% of which is bound for EU destinations (IDA, 

2004).  As a consequence of the small size of the Irish economy and its dependence on 

FDI we decompose the contributions to aggregate manufacturing productivity growth by 

exporting and ownership status.  The aim is to discover how much of Irish manufacturing 

productivity growth came from exporters and how is this divided between indigenous and 

foreign owned firms? 

 

This paper proceeds as follows: Section 2 sets the context of this research by discussing 

some of the recent theoretical and empirical literature on the relationship between 

exporting and productivity.  Section 3 describes the data set and presents some 

preliminary statistics on the number of firms together with three performance measures, 

namely employment, output and labour productivities for the Irish manufacturing sector 

as a whole as well as by exporting and ownership status.  In Section 4 the Foster, 

Haltiwanger and Krizan (FHK) (2001) decomposition methodology is outlined and the 

results of our decompositions are presented in Section 5.  Section 6 contains a summary 

and conclusions. 

 

 

 

                                                 
3
 In the period 2002-2004, Ireland was ranked as the most globalised nation in the A.T. Kearney/Foreign 

Policy Globalisation Index and has maintained a high ranking in subsequent years.   
4
 The UN World Investment Report (2004) shows Irish an inward FDI stock levels of 126 per cent of GDP 

compared with levels of 36.3, 31.7 and 21.7 per cent of GDP for the UK, EU and World, respectively.    
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2. Literature 

Recently new models of international trade incorporating firm heterogeneity have been 

developed (for example, Melitz, 2003), based on the industrial organisation literature on 

firm dynamics such as Hopenhayn (1992).  These models provide solid micro 

foundations to underpin the recent empirical findings on firms’ export heterogeneity. 

Their focus 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 firms into the export 

market. The models show how exposure to trade leads resource reallocations from less 

efficient to more efficient firms and industries. These models provide a framework for 

empirical studies that seek to explain the relationship between trade and productivity.  

 

Typically policy promotes export activity on the basis that exporting firms are ‘good’ 

firms possessing superior performance characteristics relative to non-exporters. In the 

past decade there has been an increasing empirical literature on the productivity and 

other characteristics of exporters compared to non-exporters.  The general findings of 

these studies are that exporting firms are likely to be substantially larger than non-

exporters, in terms of employment and shipments (e.g. 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, 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.
5
  Exporting firms are larger, pay higher 

wages, employ more advanced technologies and more productive. 

 

Girma, Gorg and Strobl (2004) examine the performance differences between domestic 

MNEs, exporters and non-exporters in Irish manufacturing using non-parametric 

                                                 
5
 See Greenaway and Kneller (2007) and Wagner (2007) for an extensive survey of the recent empirical 

literature on productivity and exporting. 



 5 

stochastic dominance techniques.  They use a plant-level large sample data set for the 

year 2000.
6
    They find that domestic exporters do not outperform 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. 

 

Another strand of the literature focuses on the ex ante and ex post productivity 

performance of exporters relative to non-exporters.
7
  Overall the evidence is that 

exporters are more productive before they enter the export market and as a consequence 

they self-select into exporting while there are mixed results on the ex post productivity 

performance of exporters.   

 

Within this literature there has been some attempt to quantify the contribution of 

exporting to aggregate productivity growth.  For example Baldwin and Gu (2003) using 

data from the Canadian Annual Survey of Manufactures for the period 1973-1997 

decompose labour productivity growth in manufacturing to determine the importance of 

exports.  The focus is on the contributions of continuing and entering firms; exiting firms 

are omitted.  Continuing firms are grouped on the basis of export status and export 

intensity while new firms are divided into exporters and non-exporters.  The most 

important contributors to aggregate labour productivity growth are continuing exporters 

accounting for 74 per cent while new exporters, both continuing and new firms, account 

for 28 per cent between 1990 and 1996.  Also the contributions of these firms’ were seen 

to increase over time. The contributions of non-exporters and exiting exporting firms are 

small and negative for the latter.  One shortcoming of this paper is that the contributions 

exiting firms to aggregate productivity growth. 

                                                 
6
 This data set covers manufacturing plants with at least 10 employees.  It is collection by the Irish 

development policy agency, Forfás, as part of the Annual Business Survey of Economic Impact. 
7
 For extensive literature reviews of this literature see Greenaway and Kneller (2007) and Wagner (2006). 
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Bernard and Jensen (2004), using data from the US Census Bureau’s Annual Survey of 

Manufactures for the period 1983-1992 find that within the same industry shipment and 

employment growth rates are higher at exporters while productivity growth rates are not 

significantly higher than for non-exporters.  They conduct a decomposition of TFP 

growth for continuing firms based on export status.  Focusing on own-productivity and 

reallocation effects they find that reallocation effects account for over 40 per cent of TFP 

growth in the manufacturing sector with half of this occurring within industries in the 

direction of exporting plants.  

 

 Hanson and Lundin (2004), using data covering all Swedish manufacturing firms 

employing at least 50 persons for the period 1990-99, decompose TFP and labour 

productivity growth of continuing firms into own-productivity, within industry and 

between industry effects. They find that most of the productivity growth is attributable to 

the own or within firm productivity effect, particularly so for large exporters, and that 

reallocation effects have been from less to more efficient firms within industries but 

towards less productive industries.  Reallocation effects resulting from increasing export 

shipments have a positive effect on productivity growth however this is counteracted by 

the contributions of reallocations resulting from changes in domestic shipments.  A 

serious shortcoming of these two studies is that they ignore the contributions of entry and 

exit of firms to aggregate productivity growth. 

 

There is limited micro evidence on trade induced aggregate productivity growth available 

for Canada (Baldwin and Gu, 2003), the US (Bernard and Jensen, 2004) and Sweden 

(Hansson and Lundin, 2004). Harris and Li (2008, p.220) point to “the paucity of 

evidence worldwide on aggregate productivity growth in the context of international 

trade”.  They present a comprehensive study on the contribution of exporters and non-

exporters to aggregate labour productivity and TFP growth across manufacturing and 

non-manufacturing sectors in the UK.  They use a weighted FAME dataset to investigate 

the contributions of exporters to aggregate productivity growth between 1996 and 2004.  

This dataset allowed them to extend FHK (2001) decomposition technique, which takes 
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account of within, between and cross effects of continuing firms as well as the 

contributions of entrants and exiting firms, by incorporating the role of mergers and 

acquisitions which are identified therein.  Overall they find that exporters are responsible 

for the largest shares of labour and TF productivity growth across all sectors, 

manufacturing and non-manufacturing. 

 

Our paper adds to the emerging literature on exporting and aggregate productivity growth 

by investigating the contributions of continuing, entering and exiting firms by exporting 

and ownership status in the Irish manufacturing sector. Like Harris and Li (2008) we use 

the FHK (2001) method conduct this analysis.
8
 However we investigate labour 

productivity growth from a different perspective by focusing on the exporter/non-

exporter differences and on decomposition of exporters/non-exporters by ownership type. 

 

3. Data  

The data for this paper are drawn from the Irish Central Statistics Office annual Census 

of Industrial Production (CIP).
9
  An important benefit of this data set is that it is census 

data covering all industrial production units employing 3 or more persons; as such it is 

free of the issues that arise with other data sets which employ sampling procedures.  Our 

analysis covers all plants operating in industrial sectors 15-36 using the 2-Digit NACE 

Rev.1 classifications.  The CIP includes variables on outputs and inputs such as gross and 

net output, employment, wages as well as exporting activities and nationality of 

ownership.
10

 

 

Although the CIP covers all local units with three or more employees it should be noted 

that a small number of firms were absent from the Census for various spells in the period 

1998 to 2004.
11

 This usually occurs because a firm either became too small (less than 

three employees) to respond to the Census, or because it was re-classified out of the 

                                                 
8
 We do not adopt the mergers and acquisitions extension to this method as there is very little merger 

activity in Irish manufacturing; only 103 firms changed ownership status in the 1998-2004 period. 
9
 This is confidential data which can only be accessed and analysed, with permission, under “safe-setting” 

conditions in situ at the Central Statistics Office. 
10

 The CIP does not contain information on the share of foreign ownership at individual plants but most 

FDI in Irish manufacturing is in the form of 100 per cent green-field investment. 
11

 This amounted to 2.5 per cent of all observations for the period 1997-2004.  
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manufacturing sector into another sector such as the services sector. This non-response 

by some firms has created observation gaps, or missing years, in the data set where some 

firms exit only to re-enter at a later time.  In order to overcome this discontinuity of 

observations, which would undermine the analysis in the light of the dynamic nature of 

our decompositions, plants with any discontinuous years have been excluded from this 

analysis.  After our data cleaning was completed we had 13,895 observations on an 

average of 4,632 firms accounting for averages of over 99 per cent of real gross output 

and employment for the years 1998, 2001 and 2004.  

 

We follow Harris and Li (2008) and calculate labour productivity using real gross output 

per worker.  We prefer this measure to net output or value-added per worker which, given 

the importance of export-platform FDI in the Irish manufacturing sector, is likely to be 

inflated due to the transfer pricing practices of some foreign manufacturers.  Values for 

real gross output were obtained by deflating the nominal values reported in the CIP by 

the relevant index from the CSO’s Producer Price Index, with 2000 as the base year.  

 

3.1 Some Preliminary Statistics 

Ireland’s real GDP growth rates were particularly high between 1994 and 2000, 

averaging 8.9 per cent per year.  Not surprisingly, it was during this period that the 

economy was referred to as the Celtic Tiger.  Ireland’s real GDP growth rates have been 

well above those experienced by the UK, the Euro Area and the OECD averages over the 

period 1998 to 2004. In 2001 there was a slowdown in the World economy due to several 

factors including a large increase in the price of oil, difficulties in the global ICT sectors, 

and the events of September 11.  The Euro area grew at an average rate of approximately 

3 per cent per annum in 1998-2000, however GDP growth slowed to less than 1 per cent 

in 2002 and 2003.  Over the same period Ireland’s growth fell from an average of 9 per 

cent per year for 1998-2000 to 6.6 per cent in 2002 and 4.5 per cent in 2003 and it 

continued to fall in 2004 when the UK, Euro Area and OECD were recovering.
12

  Due to 

the change in economic fortunes in the post 2001 period we look at two sub-periods: 

1998-2001 and 2001-2004 separately.   

                                                 
12

 Growth figures were obtained from the OECD’s Factbook (2008). 
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Table 1 shows the total number and average number of manufacturing plants in 1998, 

2001 and 2004 together with the numbers attributable to exporters and non-exporters as 

well as to the ownership groups contained therein.  There was an average of 4,632 firms 

operating in the Irish manufacturing sector over the period. There was a 5 per cent 

increase in the number of firms between 1998 and 2001, followed by a 4 per cent decline 

in numbers by 2004. The number of exporters accounted for more than 58 per cent of 

firms, on average, but their share of total manufacturing plants declined from 62 per cent 

in 1998 to 54 per cent in 2004.  This loss of share is attributable to decline in the numbers 

of DOEs, which account for an average of 77 per cent of exporters, in 2004 and FOEs, 

which experienced a decline numbers in 2001 and 2004. Although there are relatively 

fewer non-exporters there was an increase in the share of these firms from 38 per cent to 

46 per cent between 1998 and 2004.  DOEs accounted for approximately 97 per cent of 

non-exporting firms and grew in number throughout the period.  FOE non-exporter 

numbers are very small relative to DOEs and FOE exporters; the numbers of these firms 

increased between 1998 and 2001 but fell in 2004. 

 

Table 1 Number of Manufacturing Plants by Exporting and Ownership Status 

  
 1998 2001 2004 Average 

     

Total 4,536 4,776 4,583 4,631.7 

Exporters  2,801 2,874 2,463 2,712.7 

Non-exporters  1,735 1,902 2,120 1,919.0 

     

Exporters: 2,801 2,874 2,463 2,712.7 

FOE  670 619 555 614.7 

DOE  2,131 2,255 1,908 2,098.0 

     

Non-exporters: 1,735 1,902 2,120 1,919.0 

FOE  38 51 49 46.0 

DOE  1,697 1,851 2,071 1,873.0 

Source: Own estimates based on Census of Industrial Production, 1998-2004. 

 

 

Table 2 presents the employment levels in the manufacturing sector, the total 

employment in this sector as well as employment in exporting and non-exporting firms 

by ownership for the period.  Overall manufacturing employment grew by 3 per cent 
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between 1998 and 2001 but fell by 12 per cent from 2001 to 2004.  As expected from the 

literature exporters are larger than non-exporters in terms of employment.  Exporters 

accounted for 84 per cent of employment, on average over the period but there was a 14 

per cent decline in employment levels among this group in the later period compared with 

a much smaller decline of almost 2 per cent for non-exporters.  This large decline among 

exporters is to be expected given the difficult global environment post 2001.    

 

Looking at employment by ownership over the period it clear that although FOEs account 

for a relatively small share of firms in the Irish manufacturing sector, on average 14 per 

cent, they were responsible for an average of 48 per cent of manufacturing employment, 

98 per cent of which was employment at exporting FOEs.  DOE exporters accounted for 

72 per cent of the total employment of indigenous manufacturing plants on average.  

Combining information in Tables 1 and 2 we find that overall both exporting and non-

exporting FOEs have higher average employment per firm (178 and 57, respectively) 

than exporting and non-exporting DOEs (41 and 18, respectively).  

 

Table 2 Manufacturing Employment by Exporting and Ownership Status 

 
 1998 2001 2004 Average 

     

Total 238,948 245,901 216,442 233,763.7 

Exporters  203,872 207,279 178,429 196,526.7 

Non-exporters  35,076 38,622 38,013 37,237.0 

     

Exporters: 203,872 207,279 178,429 196,526.7 

FOE  111,099 115,295 102,374 109,589.3 

DOE  92,773 91,984 76,055 86,937.3 

     

Non-exporters: 35,076 38,622 38,013 37,237.0 

FOE  2,000 3,237 2,607 2,615.0 

DOE  33,076 35,384 35,406 34,622.0 

Source: Own estimates based on Census of Industrial Production, 1998-2004. 

 

 

 

Employment levels are one indicator of scale; another is the level of output.  Table 3 

presents the values of real gross output for the whole manufacturing sector as well as by 

exporting and ownership status over the period.  Overall manufacturing output increased 
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in each of the years under observation with exporters and non-exporters enjoying 

increased production, showing the continued importance of the sector over the period.  

Exporters provided an increasing share of gross output, 95 per cent in 2004, while 

although the value of output of non-exporters increased between 2001 and 2004 they 

accounted for a declining share of total output.  The main driver on the growth in 

manufacturing output was an 84 per cent increase in production at exporting FOEs which 

contributed 70 per cent of total output in 1998 and 82 per cent in 2004.  While non-

exporting FOEs saw a 52 per cent reduction in output over the same period contributing 

less than 1 per cent to total output in 2004.  DOE exporters accounted for 22 per cent of 

total output in 1998 but this declined to 13 per cent by 2004.  These firms saw an 8 per 

cent decline in the value output between 2001 and 2004 while their non-exporting 

compatriots enjoyed a 23 per cent increase in output over the same period.   

 

Table 3 Decomposition of Real Gross Output by Exporting and Ownership Status (€000) 

 
 1998 2001 2004 Average 

     

Total 650,963.90 900,051.38 1,025,352.48 858,789.43 

Exporters  602,550.20 853,659.50 976,012.90 810,740.90 

Non-exporters  48,413.72 46,391.88 49,339.58 48,048.39 

     

Exporters: 602,550.20 853,659.50 976,012.90 810,740.90 

FOE  458,533.00 703,881.90 843,942.50 668,785.80 

DOE  144,017.20 149,777.60 132,070.50 141,955.10 

     

Non-exporters: 48,413.72 46,391.88 49,339.58 48,048.39 

FOE  13,503.92 6,985.75 6,475.35 8,988.34 

DOE  34,909.80 39,406.13 42,864.23 39,060.05 

Source: Own estimates based on Census of Industrial Production, 1998-2004. 

 

 

Taking Tables 2 and 3 together we can calculate a simple measure of labour productivity, 

gross output per worker, for exporting and ownership which is presented in Table 4.   

Overall manufacturing labour productivity increased over time.  Exporters were more 

productive than non-exporters, on average 4 times more productive, and the gaps between 

these groups widened over time. Foreign owned exporters were much more productive 

than their Irish counterparts, on average 3.75 times more productive, and ratio of relative 

productivities grew over the period.  Foreign non-exporters were on average almost 3.4  
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times more productive than domestic non-exporters in 1998 however the gap between 

these firms narrowed with  foreign exporters having just over twice the labour 

productivity of domestic firms. 

 

 

Table 4 Labour Productivity by Exporting and Ownership Status (€000) 

 
 1998 2001 2004 Average 

     

Total 2.72 3.66 4.74 3.71 

Exporters  2.96 4.12 5.47 4.18 

Non-exporters  1.38 1.20 1.30 1.29 

     

Exporters: 2.96 4.12 5.47 4.18 

FOE  4.13 6.11 8.24 6.16 

DOE  1.55 1.63 1.74 1.64 

     

Non-exporters: 1.38 1.20 1.30 1.29 

FOE  6.75 2.16 2.48 3.80 

DOE  1.06 1.11 1.21 1.13 

Source: Own estimates based on Census of Industrial Production, 1998-2004. 

 

 

These results are in line with the empirical literature on the superior performance 

characteristics of exporters relative to non-exporters ( for example Bernard and Jensen 

(1995) and Sutherland and Ruane (2005)).  Exporters are larger in terms of employment 

and output and are more productive than non-exporters with foreign-owned exporters 

outperforming indigenous exporters across all three performance measures despite their 

relatively low and declining share of total manufacturing establishments.  In order to 

analyse dynamics of labour productivity growth over time we conduct a decomposition 

analysis which will reveal the contributions of  continuing, entering and exiting firms for 

manufacturing firms as a whole as well as by exporter and ownership status.   

 

 

4. Decomposition Methodology 

Like Harris and Li (2008) we adopt the widely used decomposition technique developed 

by FHK (2001).
13

  This is the most comprehensive technique for analysing the 

                                                 
13

 Although the overall technique is similar to Harris and Li (2008) the focus of the analysis is quite 

different.   
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contributions to aggregate productivity growth by continuing, entering and exiting firms 

as productivity changes in continuing firms are disaggregated into three separate effects 

which are discussed below.
 14

  We adapt this technique in order to determine the 

dynamics of the contributions of exporting firms by ownership to aggregate labour 

productivity growth.   

 

The level of aggregate labour productivity (At) may be defined as the sum of the share 

weighted levels of labour productivity for each firm as follows: 

 

 it
i

itt aA ∑= θ ,         (1) 

where θit denotes the labour share input, in this case the number of  workers, for each 

firm, i, in year t.  This method can accommodate positive and non-positive firm labour 

productivity levels and is preferred to a widely used alternative, which employs the 

logarithm of aggregate labour productivity. 

 

The change in aggregate productivity is the difference in the level of labour productivity 

between t-k and t.  In other words, it is the sum of the share weighted labour 

productivities of continuing and entering firms in t minus the share weighted labour 

productivities of continuing and exiting firms in t-k. 
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 where C, E and X denote three sub-groups of firms, namely continuing, entering and 

exiting firms, respectively.  Continuing firms are present in both t and t-k.  Entering firms 

are present in t but not in t-k and exiting firms are present in t-k and not in t. 

 

Equation (2) can be re-arranged to yield Equation (3), the FHK method. Aggregate labour 

productivity growth can be calculated by dividing Equation (3) by the level of aggregate 

labour productivity in t-k.   

                                                 
14

 Another widely used decomposition technique is that of Grilliches and Regev (1995) while this method is 

preferred to the FHK by some as it is less likely to contain measurement error it also provides less 

information on the contributions of continuing firms to aggregate productivity growth.  
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where ∆ait is the change in firm i’s labour productivity between t and t-k and similarly 

∆θit is the change in firm i’s labour input share between t and t-k. 

 

The share of aggregate labour productivity growth arising from continuing firms consists 

of three elements, namely the within, between and cross components.  The within 

component measures the change in labour productivity that occurs within a firm arising 

from changes in output while holding employment constant at their base period, t-k, level.  

The between component  measures the contribution of continuing firms to aggregate 

labour productivity arising from changes labour input shares between these firms holding 

the labour productivity of each firm relative to aggregate manufacturing productivity 

constant at t-k levels.  A positive result indicates that continuing firms with above 

average labour productivity in period t-k see and increase in their employment shares 

while a negative result implies an inverse relationship between average labour 

productivity and changes in labour shares. The cross component measures the interaction 

between changes in the labour productivities and the labour input shares of continuing 

firms; positive values show that productivity gains are derived from firms that increase 

(decrease) labour productivity and increase (decrease) labour shares.  The final two terms 

measure the relative contributions to aggregate labour productivity growth arising from 

entering and exiting firms.  A negative value for entry implies that entering firms are less 

productive than the average firm and thus contribute negatively to aggregate productivity 

growth while a negative value for exiting firms implies that the exit of these less efficient 

firms results in an increase in aggregate labour productivity growth. 
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Figure 1 presents a schematic representation of the decomposition approach taken.  The 

contributions of continuing, entering and exiting plants are conducted in three stages; first 

we decompose manufacturing as a whole; second we conduct a further decomposition by 

dividing firms into exporters and non-exporters and finally these two groups are further 

decomposed on the basis of ownership.  These decompositions are carried out for the 

whole period, 1998-2004, as well as for two sub-periods; 1998-2001 and 2001-2004, 

which are chosen for their differing growth record. 

 

 

 

Figure 1 Schema of Decomposition of Labour Productivities 

               by Exporter and Ownership Status 

 

 
 

 

 

 

5. Decomposition Results 

Table 5 provides details of the construction of each type or sub-group of firm for the 

three time intervals. Continuing firms account for the greatest number (shares) of firms in 

each period however, as expected, when the time period is reduced so is the level of 

churning, that is, the numbers (shares) of firms resulting from entry and exit are smaller 

than for the extended period.   
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(Continuing, Entering 

and Exiting firms) 
 

DOEs 

 

(Continuing, Entering 

and Exiting firms) 

FOEs 

 

(Continuing, Entering 

and Exiting firms) 

DOEs 

 

(Continuing, Entering 

and Exiting firms) 

FOEs 

 

(Continuing, Entering 

and Exiting firms) 
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Table 5 Construction of Sub-Groups  

 

Criteria Sub-Groups Number of Observations 

  1998-2004 1998-2001 2001-2004 

Observed in t and t-k Continuing 2,919 (47.08) 3,686 (65.52) 3,582 (62.00) 

Observed in t but not t-k Entering 1,664 (26.84) 1,090 (19.37) 1,001 (17.33) 

Observed in t-k but not in t Exiting 1,617 (26.08) 850 (15.11) 1,194 (20.67) 

Source: Own estimates based on Census of Industrial Production, 1998-2004. 

Note: Figures in parentheses are time-period percentages. 

 

We commence our analysis by conducting decompositions for the period 1998-2004. 

Table 6 presents the results of these first aggregate labour productivity decompositions 

for all manufacturing firms as well as for exporters and non-exporters by ownership type.  

Aggregate productivity growth was approximately 74 per cent for this period the largest 

contribution.  Of the 55 per cent arising in continuing firms, the largest share was the 

within component - the result of increased output over the period while employment 

shares are maintained at the 1998 levels.  Entering firms accounted for close to 13 per 

cent of the growth in aggregate productivity at this time. The negative sign on the 

contribution of exiting firms (-18 per cent) implies that since their exit from the 

manufacturing sector contributed positively to aggregate productivity growth, these firms 

were less efficient than continuing and entering firms.   

 

Exporters were net contributors to productivity growth accounting for 102 per cent of the 

increase while non-exporters had a negative effect amounting to almost -2 per cent.  

FOEs were responsible for 94 per cent of the productivity growth of exporting firms with 

continuing firms providing nearly 76 per cent of this growth, the largest share of which 

was from the within component.  Entrants also contributed positively (approximately 25 

per cent) while the exit of firms in this group had a negligible effect but slightly negative 

effect on productivity growth as can be seen by the positive value.   Of interest from a 

policy perspective, Irish owned exporters contributed very little to aggregate productivity 

growth, just 4 per cent.  Again the within component of continuing firms was important 

accounting for 56 per cent of Irish owned exporter productivity growth but the most 
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striking result for this group is the large positive effect of exiting firms which contributed 

116 per cent of the productivity growth attributable. While Irish owned exporting entrants 

were a source of negative productivity growth. 

 

Non-exporters, both DOEs and FOEs performed very poorly over this period, with 

neither contributing positively to overall labour productivity growth.  The larger share of 

the modest decline in productivity accrued to FOEs, and most of this was through exiting 

firms; in other words the relatively more efficient non-exporting foreign firms exited over 

this period.  By contrast DOE exiting firms made a relatively strong positive contribution 

to productivity growth.  However this was outweighed by the negative contributions of 

entering firms in this category.   Most of the productivity improvements for DOEs, both 

exporters and non-exporters derived from the exit lower productivity firms rather from 

improvements within and between continuing firms.  Also, entry has a strong negative 

effect labour productivities at these firms suggesting, perhaps, their inability to achieve 

scale economies. 

 

Table 6 Decompositions of Aggregate Labour Productivity Growth, 1998-2004 

 

 Total Within Between Cross Entry Exit 

 % % % % % % 

All  73.89 33.16 13.42 7.99 12.57 -6.76 

       

Exporters 75.58 32.37 14.04 8.40 15.68 -5.09 

FOE 71.23 29.84 14.50 9.46 17.44 0.01 

DOE 4.37 2.52 -0.45 -1.05 -1.76 -5.10 

       

Non-exporters -1.68 0.80 -0.62 -0.41 -3.12 -1.67 

FOE -1.19 0.07 -0.13 0.04 0.13 1.30 

DOE -0.50 0.72 -0.49 -0.45 -3.25 -2.97 

Source: Own estimates based on Census of Industrial Production, 1998-2004. 

Notes: Labour productivity calculated using real gross output per worker.  

         Differences are due to rounding. 

 

We compare our results of the contributions of exporters and non-exporters with those of 

Harris and Li (2008) who conducted a similar analysis, among other things, on aggregate 

labour productivity growth in the UK’s manufacturing sector between 1996 and 2004.  

They find that exporters account for 77.5 per cent of aggregate manufacturing labour 
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productivity growth. Continuing firms contributed more than 80 per cent of this 

productivity growth, of which the within component was the most significant (almost 49 

per cent) while just over 10 per cent was due to reallocations between exporters that 

continue to operate.  Mergers and acquisitions combined with entrants contribute almost 

10 per cent while exiting exporting firms provide the remainder.   

 

We find that exporters contributed 102 per cent to aggregate labour productivity growth 

in Irish manufacturing for a shorter period, 1998-2004.  Like Harris and Li (2008) we 

find that continuing firms account for the largest contribution, just over 72 per cent,  with 

almost 43 per cent being provided by the within component, that is, from continuing 

firms improving their productivity while just over 18 per cent is due to reallocations of 

labour between continuing exporters.  Contributions of entrants and exits increase with 

the time horizon (Foster et al, 2001) so the lower contribution from entry and exit may be 

expected given the shorter time period in the Irish data.  However we find that entrants 

that export account for nearly 21 per cent of the growth in manufacturing labour 

productivity, more than twice the combined mergers and acquisitions and entry 

contributions reported for the UK, while exiting exporting firms account for almost 7 per 

cent, lower than that reported for the UK.   

 

In the UK Harris and Li (2008) find that non-exporters contribute 22.5 per cent of 

aggregate manufacturing labour productivity growth, the largest share of this is provided 

by the exit of less efficient firms.  In Ireland we find that non-exporters contribute 

negatively, -2 per cent, to aggregate manufacturing labour productivity growth the main 

negative contributors being entrants with exiting firms providing a large positive 

contribution.   These results appear to provide support for export promotion policies, 

particularly for a small open economy like Ireland where the small size of the domestic 

market may inhibit non-exporting firms from achieving scale economies especially when 

faced with import competition. 

 

Next we separate our data set into two sub-periods, 1998-2001 and 2001-2004, in order to 

determine if there was a difference in productivity growth patterns between the early high 



 19 

growth and later lower growth periods. Table 7 shows the results of the decomposition of 

aggregate productivity growth for the early period.  Total manufacturing productivity 

growth amounted to 34 per cent over this time interval of which 77 per cent was 

contributed by continuing firms despite the fact that the cross effect was negative.
15

 Both 

entering and exiting firms made positive contributions to growth, 10 and 12 per cent 

respectively. 

 

Exporters account for 104 per cent of the overall productivity growth in this time interval.  

Exporting FOEs provide 95 per cent of this growth, with within and between effects for 

continuing firms dominating, while 20 per cent came from the impact of entrants.  

Exporting DOEs contributed very little (5 per cent) to productivity growth, which derived 

primarily from exiting firms. 

 

Non-exporters had a small negative effect (- 4 per cent) on labour productivity growth in 

this high productivity growth period.  Surprisingly entering firms were a main source of 

these negative growth rates. FOEs were responsible for 98 per cent of the labour 

productivity decline, arising in the main from the exit of relatively more productive firms.  

By contrast, among DOEs exiting firms made a positive contribution to labour 

productivity growth, but this was dominated by the negative effects entering firms and 

the cross effect of continuing firms. 

 

Finally, Table 8 contains the results of the decompositions of manufacturing productivity 

growth for 2001-2004.  Overall labour productivity growth was 29 per cent in this period 

compared to 34 per cent in 1998-2001. Most of the growth was attributable to continuing 

firms (82 per cent), in particular the within component while entering and exiting firms 

accounted for 16 and 2 per cent respectively. Once again exporters were responsible for 

more than 100 per cent of the growth with FOEs (94 per cent) being the largest 

contributors of this group.  For exporting FOEs the cross component went from positive 

in 1998-2001 to negative in this period, perhaps indicating reduced employment shares at 

                                                 
15

 This negative value indicates that there was an increase in labour productivity growth accompanied by a 

decline in the share of employment. 
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these firms.  In contrast to the previous period, exiting firms provided a strong negative 

contribution (-20 per cent) to productivity growth, i.e., on average relatively more 

efficient foreign exporters exited the sector.  DOE exporters’ contribution increased 

slightly compared with the previous period; the main source of this was the exit of less 

efficient firms from the sector and to a lesser extent the within component of continuing 

firms. 

 

Non-exporters contributed negatively to aggregate labour productivity growth, however 

they did show an improved productivity performance (-1 per cent) over the previous 

period (-4 per cent). FOEs performance improved substantially from a negative 

contribution of -1.51 per cent in 1998-2001 to a positive one of 0.39 per cent in 2001-

2004 for total non-exporter labour productivity growth.  These improvements derived 

from the exit of relatively less efficient firms, the entry of relatively more efficient firms, 

and, to a lesser extent, an increase in the within component of continuing non-exporting 

FOEs.  Conversely the non-exporting DOE performance deteriorated over the two sub-

intervals, this was primarily due to the continued entry of relatively less productive firms. 

 

Overall there has been strong growth in labour productivity in the Irish manufacturing 

sector, with exporters providing practically all of this growth and FOE exporters 

overwhelmingly dominating.  This provides further evidence of a persistent dualism in 

the Irish manufacturing sector where labour productivity growth has been driven by the 

export-platform activities of FOEs.  Unfortunately, from a policy perspective, there 

appears to be little evidence of DOE catch up. 
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Table 7 Decompositions of Aggregate Labour Productivity Growth, 1998-2001 

 
 Total Within Between Cross Entry Exit 

 % % % % % % 

All 34.35 14.87 12.99 -1.39 3.63 -4.22 

       

Exporters 35.88 14.48 12.30 -0.34 5.45 -3.99 

FOE 34.23 13.89 11.40 0.88 6.70 -1.36 

DOE 1.66 0.59 0.90 -1.23 -1.24 -2.64 

       

Non-exporters -1.54 0.39 0.71 -1.04 -1.83 -0.23 

FOE -1.51 -0.01 -0.02 -0.03 -0.04 1.41 

DOE -0.03 0.40 0.73 -1.01 -1.79 -1.64 

Source: Own estimates based on Census of Industrial Production, 1998-2004. 

Notes: Labour productivity calculated using real gross output per worker.  

         Differences are due to rounding. 

 

 

Table 8 Decompositions of Aggregate Labour Productivity Growth, 2001-2004 

 

 Total Within Between Cross Entry Exit 

 % % % % % % 

All 29.40  20.76 4.97 -1.56 4.59 -0.64 

       

Exporters 29.75 20.23 6.37 -1.36 6.67 2.16 

FOE 27.90 18.72 7.73 -0.66 7.54 5.43 

DOE 1.83 1.51 -1.36 -0.71 -0.87 -3.26 

       

Non-exporters -0.31 0.55 -1.40 -0.18 -2.07 -2.79 

FOE 0.39 0.07 -0.21 0.03 0.16 -0.34 

DOE -0.71 0.48 -1.19 -0.21 -2.23 -2.44 

Source: Own estimates based on Census of Industrial Production, 1998-2004. 

Notes: Labour productivity calculated using real gross output per worker.  

         Differences are due to rounding. 

 

 

 

6. Summary and Conclusion 

 

Like Harris and Li (2008) we find that exporters are the main contributors to aggregate 

labour productivity growth in the manufacturing sector; the largest share of which is 

provided continuing firms, in particular by productivity improvements within these firms.  

Despite our shorter time horizon, we find that the entry of relatively more efficient firms 

is more than twice the rate of combined entry and merger and acquisitions contributions 



 22 

for the UK while the positive contributions deriving from the exit of less efficient 

exporting firms is lower than that for the UK, as expected. 

 

Exporters accounted for more than 100 per cent of the labour productivity growth while 

non-exporters contributed negatively across all three time periods.   FOE exporters, 

despite their relatively small numbers, overwhelmingly dominated their DOE 

counterparts across all time intervals.  For foreign owned exporters the main source of 

productivity growth is the within component, that is, an intra-firm increase in productivity 

performance.  By contrast, for domestically owned firms, exporting and non-exporting, it 

is the exit of relatively less efficient firms that contributes positively to their shares of 

aggregate labour productivity growth while entering firms, particularly non-exporters, 

provide large negative contributions over all three time intervals while entrants.  This last 

result appears to provide support for export promotion policies, particularly for a small 

open economy where the small size of the domestic market and strong import 

competition may inhibit non-exporting firms, particularly new or infant firms, from 

achieving scale economies. 

 

 Overall these results provide strong evidence on the importance of exporting in a small 

open economy like Ireland and would appear to support export promotion policies on the 

basis. The results also provide further evidence on the dualistic nature of the Irish 

manufacturing sector where labour productivity growth has been driven by the export-

platform activities of FOEs.
16

  Unfortunately, there appears to be little evidence of DOE 

catch-up over the time periods analysed here. 

 

 

 

 

 

 

 

 

 

 

                                                 
16

 See Ruane and Uğur (2006) for a comparative analysis of export platform FDI and dualistic development 

in Irish and Singaporean manufacturing. 
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