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Abstract  

 

We present unique data on the microstructure of Dutch exports and the relation between export 

participation and productivity at the firm level. We test whether recent theories of international 

trade with heterogeneous firms can explain the patterns found in Dutch data. We find 

significant evidence that firms self-select into export participation, even after controlling for 

input structure, size and market characteristics. In general, only the most productive Dutch 

firms participate in exports and foreign direct investment. We compare our results for Dutch 

firms with similar results from other countries and we discuss the implications for trade 

policies. 
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1 Introduction 

This study investigates the relation between exports and productivity for the Netherlands. We 

use firm-level data and test the predictions by recent literature on trade with heterogeneous 

firms. Indirectly our results provide a fresh look to export promotion policies and policies that 

address the link between productivity and trade in the Netherlands. 

 

As recent as ten years ago international trade theory paid little attention to the actual behaviour 

of firms in foreign trade. Traders used to be modelled simply as a representative firm. Whether 

a firm participated in exports was considered as the result of purely random factors. Research in 

the 1990s established that export participation is distributed over the firm population in a non-

random, skewed way. Most firms do not export, and exporting firms have a significantly higher 

productivity level than non-exporting firms.  

The first explanation for the higher productivity of exporters was the presence of learning 

effects in foreign markets. The proponents of this theory predict that competing with efficient 

foreign firms and delivering products to new customers generates learning effects and thus 

breeds the productivity improvement after the start of exports. This view has for a long time 

formed the main rational behind national export-promotion policies (cf. Bernard and Jensen 

1999, Clerides et al. 1998).   

 

From the late 1990 onwards a range of micro-econometric studies on exporting firms came 

available. It turned out that exporting firms typically differ from non-exporting firms in terms of 

productivity and several other performance characteristics. In short, exporters are larger, more 

capital intensive, they use more human capital and they pay higher wages.1 Such findings could 

not really be explained by existing trade theories. As a result of these empirical findings a wave 

of theoretical work arose on trade with heterogeneous firms. The most prominent paper so far is 

Melitz (2003). It explains why not all firms participate in exports, and why exporters differ 

from non-exporters. Crucial in his explanation is that − because of entry costs in foreign 

markets − firms need a higher productivity to compete profitably in those markets. Firms thus 

self select into export markets, i.e. they are already more productive before they start exporting. 

Later work predicts that the same model can as well explain the relation between productivity 

performance and market-entry decisions by multinational firms. The self-selection hypothesis 

ignited a real explosion of empirical work with firm-level data to test its predictions against the 

older explanation of learning-by-exporting.  

 
 
1 See Wagner (2007) and Bernard, Jensen, Redding and Schott (2007) for surveys.  
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This paper has been guided by three research targets.  

• Firstly, to produce a descriptive analysis of the firm-level structure of Dutch exports and the 

distinctive characteristics of exporting firms and multinational firms active in the Dutch 

markets. Such data have recently come available for a range of countries and we sketch the 

corresponding picture of stylised facts for The Netherlands. 

• Secondly, we want to establish what is behind these stylised facts. We investigate 

econometrically whether the self-selection hypothesis and other predictions from the 

heterogeneous-firms trade models can explain the patterns we find in Dutch exports. We also 

test whether the competing learning-by-exporting hypothesis offers an alternative or 

complementary explanation for the export-productivity link.  

• Finally, we discuss the possible implications of our findings for policy. If the self-selection 

trade model depicts a key decision mechanism, this may also have an impact on the design of 

export promotion policies. When firms indeed base their export and foreign investment 

decisions primarily on their own productivity performance, some questions arise in relation to 

export promotion policies that try to induce firms to start exporting. Does self-selection by 

exporters make such policies redundant? Or even inefficient, if the ‘wrong’ firms are induced to 

export? A better understanding of the self-selection mechanism can improve the design of 

export promotion policies. Viewed from another angle, the self selection model also provides 

ammunition for import liberalisation policies that lower fixed entry costs for foreign firms. Such 

liberalisation policies are likely to increase average productivity of the firms that operate in the 

Dutch market. 

 

What is new in the present report, compared to the existing literature? This is the first study to 

test for the Netherlands the export-productivity link implied by the theory on trade with 

heterogeneous firms. We can show differences between purely domestic firms, exporting firms 

and firms with foreign direct investments. We also add a few new elements to the analysis that 

so far have had limited attention in the theoretical discussion. We extend the analysis to the 

Dutch services sector, while the far majority of available studies only focus on manufacturing 

We do both and the comparison reveals a number of interesting differences between services 

and manufacturing. Finally, we show that technology and market characteristics are important 

determinants of internationalisation decisions by firms. Differences in an industry’s average 

distance to the international productivity frontier and the type of product competition in the 

firm’s domestic market have also have an important impact on the export-productivity link. The 

latter aspects have so far received little attention in the theoretical debate on the heterogeneous-

firms trade models. 

 



The structure of the paper is as follows. In Section 2 we start with the stylised facts about the 

micro-level structure of Dutch exports, showing the very strong concentration in exports. The 

section describes the relation between exports and productivity by firm groups: purely domestic 

firms, export-only firms, multinationals without exports, and multinationals with exports. For 

multinational we further distinguish between those of Dutch and those of foreign origin. After 

this descriptive analysis we switch to the theories that explain these patterns. Section 3 reviews 

the recent theoretical literature on the export - productivity link. We then derive a number of 

testable predictions that will guide our empirical work in the later sections. Section 4 presents 

most of our empirical results. After describing the data used, we provide econometric tests of 

the main predictions and hypotheses for the Netherlands. In Section 5 we compare our results 

for The Netherlands with similar studies for other OECD countries. Section 6 discusses the 

possible implications for Dutch export and trade policies. In the final Section 7 we summarise 

our findings and conclusions. 

 
2 The firm-level structure of Dutch exports: stylised facts 

The recent theory on trade with heterogeneous firms was triggered by a number of stylised facts 

that did not match with prevailing trade theory. We present the corresponding stylised facts for 

the Netherlands, showing data on the skewed distribution of exports and the differences 

between exporting and non-exporting firms, separately for manufacturing industry and services. 

We also depict the differences between purely domestic firms, exporting firms and firms with 

foreign direct investments (multinationals). 

 

2.1 Export participation  

This section deals with export participation: which firms export and which ones do not?  We 

use two types of data on exports, data at the level of individual establishments (bedrijfseenheid) 

and data at the firm level. Both types of data show different aspects of firm behaviour.  

 

A firm is a business unit of higher hierarchical order than an establishment. The firm is 

considered as the actual economic agent in financial processes (financing, income generation). 

It may have one or more establishments. The firm data are therefore closer to strategic decision 

making. For instance the decision to engage in foreign direct investment is more likely to be 

taken at the firm level than at the establishment level. The firm level data generally are closer to 

legal and fiscal entities, even though firms may be grouped by ownership ties into a firm group .  
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The firms in our firm-level dataset are all relatively large with a balance-sheet total of more 

than € 23 million. Averaged over the period 1997-2005, 55 per cent of the firms is actively 

engaged in exports, implying that 45 per cent of these large firms does not export at all.2  Most 

of the exporting firms in The Netherlands are multinational companies. Table 2.1 shows that 

nine out of ten exporting firms have a multinational affiliation. Conversely, it appears that of   

Table 2.1     Export participation by firm type (% of large-firm sample), average 1999-2005 

      Firms with multinational affiliation a) Exporter    
status 

  Local firms,  
          without 
multinational 

affiliation

    Dutch MNE    Foreign MNE All MNE

Total, all firms    

Non-exporter 19  10 b) 17 26 45   
Exporter 5  22   28 50 55   

Total 24  32   45 76   100   
a)

 Due to rounding figures may not add up to totals. The MNE definition is provided in the text box on data sources. 
b)

 Of the Dutch MNEs without exports 39% did not register their land of ownership. Some may be registered abroad for tax reasons. 
Source: own calculation based on SFGO database (firms with balance sheet total larger than 23 mln. euros), average 1997-2005.  

 

non-multinational firms 80 per cent do not export. About two-thirds of the multinationals is also 

active in exports. Some foreign multinationals use their Dutch subsidiaries as export platform 

for servicing other markets. The exports by Dutch multinationals may indicate that exports and 

foreign direct investment are complementary ways of delivering foreign markets, although such 

complementarity does not necessarily hold for specific foreign destinations.   

 

We have also investigated internationalisation strategies at establishment level, making a 

distinction between manufacturing and services. The establishment or plant (bedrijfseenheid) is 

the lowest level of observation of economic units in the Dutch business demography. In the 

definition by Statistics Netherlands, an establishment is characterised by a relative level of 

independence in production or distribution, and it offers its products to an external market. The 

establishments are mostly registered separately in the business register of the Chamber of 

Commerce.  In economic sense, the establishment data are relatively close to the production 

process.  

 

Two-thirds of manufacturing establishments are engaged in exports, while for services 

industries in our sample this is around 60 per cent (Table 2.2). The identification of ownership 

ties with multinational firms (especially for foreign multinationals) is more difficult at 

establishment level than it is at firm level. In manufacturing, one in four establishments could 

be identified as being part of a multinational firm, while in services it was only one in eight 

establishments (12 per cent). Remarkable is that the share of  non-exporting multinationals in 

 
2 Between 1997 and 2005, the share of firms with exports has increased modestly from 52 to 57 per cent. 



services is considerably higher than it is in manufacturing, which suggests that in services 

setting up a foreign subsidiary is more often a substitute for exports than it is in manufacturing. 

 

Table 2.2 Percentage of establishments by internationalisation type: manufacturing industry, services 
and total (1999-2005) 

         Local firms b)                    Dutch MNE                  Foreign MNE b)                      Total 

Manufacturing   
Non-exporters 28.9   4.4 0.2  33.5   
Exporters 46.4   18.9 1.2  66.5   
Total 75.3   23.3 1.4  100   

Services a)   
Non-exporters 35.9   3.5 0.3  39.7   
Exporters 52.2   7.8 0.3  60.3   
Total 88.1   11.3 0.6  100   

All industries   
Non-exporters 32.4   3.9 0.3  35.5   
Exporters 49.3   13.4 0.8  64.5   
Total  81.7   17.3 1.1  100   

PM: total observations 85,449   18,171 1,067 104,686   

a) Because services data for 2005 were not yet available, we have estimated the 2005 services data as the average for 2003 and 2004. 

We have only included those services industries in the sample that had at least some exporters and MNE. The result of this selection is 

that we only include data on establishments in the following services industries: construction, computer and information services, real 

estate and other business services (accountancy, legal, consultancy, marketing, engineering, labour recruitment).  

b)  The data allow only a limited identification of establishments associated with foreign multinationals. It may imply that some 

establishments associated with foreign multinationals are now ranked as local firms.  

 

 

The degree of internationalisation is correlated with establishment size. This holds for exports 

and even more for the affiliation with multinational firms. Figure 2.1 differentiates the export 

participation rate by size class. Export participation in manufacturing increases by size class, 

reaching a maximum of almost 100 per cent in the largest size class. The depicted pattern is for 

2004, but for other years the pattern is almost the same. The relation between establishment size 

and export participation rate is remarkably different in services. In the smallest two size class 

(up to 40 employed persons) we see more exporters than in manufacturing. Because our  
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Figure 2.1 Export participation:  establishments with exports as a % share of all establishments, by size 
class, 1999-2005 
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The size codes are based on the number of employed persons and cover the following intervals: 1: 10-19; 2: 20-39; 3: 40-
59; 4: 60-80; 5: 80-124; 6: 125-249; 7: 250-499; 8: 500-999; 9: 1000-1999; 10: >2000 employed persons. 

 

Figure 2.2 Establishments with MNE-affiliation as a % share of internationally active establishments, by size 
class, 2004 
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Manufacturing Services  

Internationally active establishments are  defined as those establishments that have either  exports or a multinational 
affiliation. Size classes are based on the number of employed persons and cover the following intervals: 1: 10-19; 2: 20-39; 
3: 40-59; 4: 60-80; 5: 80-124; 6: 125-249; 7: 250-499; 8: 500-999; 9: 1000-1999; 10: >2000 employed persons. Source: own 
calculations based on PS, ABR and SFGO data. 



 

services sample consists to a large extent of knowledge-intensive intermediary services 

industries this pattern could be explained by the existence of specialist small services firms. The 

export participation rate for services firms peaks at a size of 60-80 employees, where three out 

of four establishments are active in export markets. Beyond that size, the export participation 

rate remains about stable at about 70 per cent, but it is only 50 per cent for the largest size class.  

     Figure 2.2 shows that the correlation between multinational affiliation and size is even 

stronger than between size and export participation. Across all size classes, in manufacturing 

establishments are more often associated with multinational firms than in services. Beyond a 

size of 250 employees the increase in multinational affiliation becomes considerably smaller. 

2.2 Export concentration 

The relations that we found between size, export participation rates and export intensity suggest 

that the total distribution of exports must be skewed, with the large exporters accounting for a 

very large share of total exports. Among our sample of large firms (SFGO) the mean export 

intensity is 19 per cent, but the median is only 2 per cent. This indicates that exports must be 

very much concentrated.  

How are exports distributed over those establishments with positive exports? Figure 2.4  is a 

Lorenz curve in which all exporting establishments are ranked from largest to smallest on the 

horizontal axis, so that 5 indicates the 5 % largest exporters. The dashed diagonal line indicates 

that in the case of equal-sized exporters the first 5 per cent of exporters would also represent 1 

per cent total exports. In reality we can see that the first 5 per cent of exporters accounts for 73 

per cent of manufacturing exports and 71 per cent of service exports. This shows that there is a 

very strong inequality between exporters, both in services and in manufacturing, a fact that 

should be well-taken by export-related policies. 
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Figure 2.4   Cumulative distribution of exports by establishments (ranked by export size) in    
   manufacturing and services, 2004  
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The overwhelming majority of the largest exporters could be identified as being associated with 

multinational firms. Table 2.4 displays the shares of the largest 1, 5, 10, 20 and 30 per cent of 

exporters in cumulative exports. The contribution of multinational-affiliated establishments is 

shown in brackets. The table shows that the role of multinational firms is considerably stronger 

in manufacturing than in services. The concentration of manufacturing exports at firm level is 

lower than at establishment level 

 

Table 2.4           Export concentration rates by cumulative share (%) of largest exporters, establishment level 
2004 

  Share (%) of largest exporters in cumulative exports,        

  Top 1%    Top 5%  Top 10%  Top 50%  

Manufacturing (2004) 50.8 73.3 83.4 98.8 
  of which MNE-affiliated (47.4) (67.7) (75.6) (83.4) 

Services (2004) 44.2 71.4 82.0 98.8 
  of which MNE-affiliated  (34.5) (52.1) (57.5) (61.0) 

Source: SFGO, PS, ABR and own calculations.  

 

 

The much skewed distribution of Dutch exports is not exceptional when compared to other 

countries. Table 2.5 even shows that the degree of export concentration in The Netherlands is 

still rather mild compared to a range of other EU and OECD countries for which comparable 

data have come available recently.. 

 



Table 2.5 Share of top exporters in cumulative exports, Netherlands compared to other countries, 
manufacturing only 

Country Year Top 1% exporters Top 5% exporters Top 10% exporters 

Netherlands (large firms) 2005 41 75 85 
Netherlands (all establishments) 2004 51 73 83 
Belgium (all firms) 2003 48 73 84 
Germany (large firms) 2003 59 81 90 
France (large firms) 2003 44 73 84 
France (all firms) 2003 68 88 94 
United Kingdom (large firms) 2003 42 69 80 
Norway (all firms) 2003 53 81 91 
United States (all firms) 2000 .. .. 96 
Japan (large firms) 2003 62 85 92 

Source: data for The Netherlands are our calculations based on SFGO, PS and ABR. The data refer to manufacturing firms with at least 
20 employees; for Dutch establishments the size threshold is 10 employed persons. Data for USA from Bernard et al. (2007), Japan from 
Wakasugi (2008); data for all other countries are from Mayer and Ottaviano (2007). 

 

 

The stylised fact for the firm-level structure of Dutch exports confirms what has been found for 

many other countries by now. Exports are highly concentrated; this holds both at firm level and 

at establishment level. Compared to other countries the degree of concentration is not 

exceptional. Multinational firms account for most of the Dutch exports; many domestic firms do 

not export. Exports are much less important in services than they are in manufacturing. 

Internationalisation through direct investment (MNE) is the preferred internationalisation form 

in services.  

Export participation increases with the size of the business unit. However, all services size 

classes have substantially lower export participation rates than those in manufacturing. In 

manufacturing, the average ratio of exports over sales also increases by size. In services, 

beyond 500 employees the relation between size and export intensity actually decreases. It 

suggests that services firms that are large enough for multinational operations, prefer this 

strategy over exports.  

A first comparison of productivity performance indicates that – when disregarding other 

firm characteristics - the labour productivity of manufacturing exporters is markedly higher than 

for non-exporters. The productivity advantage of services exporters is positive, but small. 

Multinationals firms are substantially more productive than firms and establishments that only 

export, both in services and in manufacturing. Exporting manufacturing multinationals lead the 

productivity league, whereas exporting multinationals are actually less productive than 

exporting domestic firms.  
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3 Exports, sunk entry costs and self-selection by firms 

The section summarises the recent literature on trade models with heterogeneous firms, 

depicting its main presumptions and implications.  Strategy shifts like the export decision or the 

switch from exporting to FDI are explained by the interplay of the firm's own productivity and 

the costs of accessing foreign markets. After discussing some "open questions" in the literature 

on trade models with heterogeneous firms, this section ends with the hypotheses that are to be 

tested empirically.  

3.1 Firm-level exports as terra incognita 

International trade theory used to pay little attention to the trading firms themselves. The 

assumed trading agent was modelled at best as a representative firm. Recent empirical research 

from several countries has however assessed that exporting firms typically differ in many 

dimensions from their non-exporting industry colleagues. A standard result by now is that 

national exports are distributed in a much skewed way over the firm population.3  

The trade literature on heterogeneous firms has two different origins. On a theoretical level, 

Baldwin and Krugman at the end of the 1980s introduced trade models with sunk “beachhead” 

costs to explain why exports and direct investments sometimes have a low or dampened 

response to large exchange-rate shocks.4 These models assumed trade by representative firms at 

macro or industry level. The second sources are the stylised facts that resulted from micro-

econometric studies on firm-level export behaviour in the USA and Colombia.5 The latter 

studies found substantial productivity differentials between exporting and non-exporting firms, 

like we found for The Netherlands. Moreover, not only were export firms more productive, but 

they found further significant differentials −referred to as exporter premium−  with regard to 

other performance characteristics of firms. The exporting firms are larger in terms of sales, 

value-added, and employment, they are more capital intensive and even tend to pay higher 

wages (cf. Bernard et al. 2007).  These stylised facts could not be accommodated or explained 

by then prevailing trade models using a representative firm as trading agent.  

 
In the last decade a booming literature has arisen that analyzes the implications of international 

trade with heterogeneous firms. It investigates the relations between trade and productivity in 

two directions. First, by explaining why exporting firms are significantly more productive than 

non-exporting firms. Second, by investigating the consequences of different trade costs and 
 
3 This was found in several countries like the USA, Italy, and France. E.g. Bernard and Jensen (1995); Richardson and 
Rindal (1995). 
4 See for early models of trade with sunk costs inter alia Dixit (1989), Baldwin (1988) and Baldwin and Krugman (1989). 
5 Important studies were those by Bernard and Jensen (1995, 1999) for the USA, and similar papers for Colombia (Roberts 
and Tybout 1997; Clerides, Lach & Tybout 1998). Then and now this empirical literature almost exclusively focuses on the 
manufacturing sector. 



trade policies on the productivity distribution of firms. An important element in most of the 

theoretical work was the impact of fixed-cost trade barriers on the extensive margin of trade, i.e. 

foreign market entry by new firms. A recurrent empirical finding from the late 1990s onwards 

has been that most trade growth stems from entry by first-time exporters, rather than from 

existing exporters becoming larger. To some extent this could be understood from monopolistic 

competition models, stressing the role of fixed entry costs.6 But this still gave no clue as to why 

some firms decide to start exporting, while others do not. 

 

However, Melitz (2003) and more recent theoretical papers take these stylised facts on firms 

and exports as their starting point. The first key element is that firms are heterogeneous in terms 

of productivity, or more generally, in terms of marginal costs. Secondly, the firms meet sunk 

entry costs in export markets. The third key element is that the more productive firms self-select 

into export markets based on their own assessment of relative productivity. Only firms with the 

highest productivity (or lowest marginal costs) can profitably overcome sunk market-entry costs 

and become exporters. Melitz (2003) shows that a reduction of sunk market barriers leads to the 

entry of exporters and a reallocation within the firm population resulting in rising productivity, 

mainly because less efficient domestic firms are forced to exit and the most productive firms 

expand. Other recent theoretical models have extended and refined Melitz' results, widening  

Table 3.1 Major trade theories and their correspondence with stylised facts  

Stylised facts Old trade theory 
(Ricardo, 

Heckscher-Ohlin) 

Integrated trade 
model (Helpman and 

Krugman ‘85) 

Models with heterogeneous firms 
(Melitz ’03; Helpman, Melitz 

&Yeaple ’04; Bernard, Redding & 
Scott '07; Chaney ‘08) 

1) Trade structure  
Inter-industry trade yes yes yes a) 
Intra-industry trade no yes yes 
Explain export participation by firms no no yes 
2) Trade barriers    
Variable cost barriers affect trade 
volume 

yes yes yes 

Sunk cost barriers affect market entry no no yes 
3) Trade and reallocation    
Exporters more productive than non-
exporters 

no no yes 

Trade liberalisation raises  industry 
productivity through reallocation 

no no yes 

Trade liberalisation affects income 
distribution (factor rewards) 

yes yes yes b) 

    
a)  

Chaney (2008) and Bernard, Redding & Scott (2007) analyse inter-industry trade.   
b)

  included in Bernard, Redding & Scott (2007).   
Source: This table is adapted from Bernard et al. (2007). 

 
6 Cf. Dixit and Stiglitz (1977); Neary (2004).  
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the scope of the theoretical analysis. Most prominent theoretical papers are Bernard, Eaton, 

Jensen & Kortum (2003); Helpman, Melitz & Yeaple (2004); Baldwin (2005); Yeaple (2005); 

Bernard, Jensen & Schott (2007);  Melitz and Ottaviano (2008) and Chaney (2008).7  The trade 

models with heterogeneous firms now offer a consistent explanation for a number of stylised 

facts that used to be anomalies for the older trade theories from preceding periods. Table 3.1 

shows the expansion in explanatory domain of international trade theory: a number of former 

“terra incognita” issues have now been drawn into the area about which international trade 

theory can make testable predictions.  

3.2 Role of sunk and fixed market entry costs 

A distinctive element in the heterogeneous-firms models is the role of market entry barriers 

with fixed-cost or sunk-cost nature. The distinction between both is that expenses made for 

sunk-costs barriers are 'forfeit' if the firm for whatever reason would withdraw from the foreign 

market, whereas fixed-cost expenses might be recoverable to some degree. Sunk entry costs 

make market entry more risky, commanding a risk premium in excess of the risk-free rate of 

return that investment in a foreign market would otherwise be expected to yield.  

Table 3.2 lists sunk and fixed costs entry barriers mentioned in the literature.8 Note that 

regulatory trade barriers often have a sunk-cost nature. Exporting manufacturing firms are 

affected by the regulatory costs regarding product specifications and transport. Firms with FDI  

 

Table 3.2 Types of fixed / sunk costs at foreign market entry through exports and/or FDI 

Barrier type Specification Fixed/sunk? 

Commercial Search and travel costs for establishing contacts with clients in the foreign market; Sunk 
 Setting up distribution networks; Fixed 
 Language costs (training employees, translation); Fixed/Sunk 
 Exchange-rate related administrative costs; Sunk 
 Adapting products to the local market preferences; Fixed/Sunk 
 Scale cost of duplicating  production capacity (in case of FDI) Fixed 
 Learning costs related to foreign business culture and local institutions; Sunk 

Regulatory Complying with country-specific regulations for product market, labour, environment Sunk 
 Complying with location-specific regulations (spatial planning, environment) Sunk 
 Input use restrictions (e.g. ban on using certain inputs from home country) Sunk 
 Nationality requirements (e.g. need to have a local office, local qualification for 

personnel, obligatory membership local professional associations) 
Fixed/ Sunk 

 

 
7 The work by Jorgenson and Schröder (2006, 2008) and Schmitt and Yu (2001) extend the analysis to firms that are 
heterogeneous in the structure of their fixed instead of marginal costs. 
8 More specific for manufacturing are: Roberts and Tybout (1997), Bernard & Jensen (2001), Kneller & Pisu (2007a), and for 
services: Kox and Lejour (2006); Kox and Nordås (2007); Nordås and Kox (2009). 



are affected by sunk costs resulting from local regulations in the area of environment, labour 

and spatial planning. Exporting services firms often deliver part of their product by a temporary 

local presence in the foreign market, which means that they have to deal with local, country-

specific product-market regulations and labour laws. 

Kneller and Pisu (2007b) use UK survey data on the percentage of firms that mention particular 

items as barriers to exporting. Table 3.3 reproduces their results with respect to the percentage 

of firms considering a certain issue as a barrier to export, showing the relative incidence of most 

of the different export barriers that were also mentioned in Table 3.2. In a survey among a large 

number of business-service firms in the EU 78 per cent of the responding firms mention that 

setup costs of selling services in other EU states are "significant" or “very significant” trading 

barriers. Of those firms that were able to estimate the size of the setup costs, 30 per cent 

estimated that these are in the order of 3-6 months sales proceeds, and 43 per cent estimated that 

the cost are more than 6 months of sales proceeds (CSES 2001: 191). 

 

Table 3.3 Barriers to exporting as perceived by British firms, 2005 

Type of 
barrier 

Specification   Percentage of firms 
  identifying this as 
  export barrier 

   
Commercial Obtaining basic information about an export market 29.8    
 Identifying who to make contact with in first instance 53.7    
 Establishing an initial dialogue with prospective business partners 42.8    
 The marketing costs associated with doing business in export market 51.3    
 Logistical and transport problems 35.0    
 Exchange rates and foreign currency 41.7    
   
Cultural Language barriers 36.5    
 Cultural differences other than language 32.4    
 Home-oriented bias or preferences of foreign customers 45.2    
 Building relationships with key influencers or decision-makers 43.5    
   
Regulatory Dealing with legal, financial and tax regulations and standards in export market 42.2    
 
Source: survey data collected by OMB Research between May and July 2005 as part of a project funded by UK Trade and Investment 
(UKTI) titled ‘Relative Economic Benefits of Exports and FDI’; reported in Kneller and Pisu (2007b). Barrier grouping has been adapted. 

 

A growth in export volume for a given product can occur in two ways. Existing exporters can 

increase their export volume; this is called the intensive margin of trade. Or exports may 

increase by the entry of new exporting firms; this is called the extensive margin of trade. 

Traditional trade models predominantly focussed on the intensive margin of trade. One of the 

major advantages of the trade models with heterogeneous firms is that they open an analytical 

window on the extensive margin of trade. Sunk and fixed entry costs in foreign markets affect 
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the cut-off conditions beyond which entry by new firms is not commercially feasible and 

therefore unlikely. The extensive trade margin itself  can be split in three parts: (a) adding new 

export products by existing exporters, (b) adding additional country destinations by existing 

exporters, and (c) the entry of first-time exporters in any country and product market.9  

3.3 Self-selection and the size of the ‘exporter premium’ 

If exporting firms are confronted with up-front market-entry costs they need a 'performance 

premium' in order to compensate such costs and at least break even. This is the basic 

mechanism that drives productivity selection in trade models with heterogeneous firms. The 

expected magnitude of the performance or productivity premium may differ according to the 

characteristics of the export markets and the firm itself. Here we stipulate six factors that can be 

expected to influence the size of the exporters’ performance premium:  

 

1. Country-specific business risk. Most models assume perfect foresight on the side of the firms 

with export plans. Alternatively, they assume that firm-level uncertainty about the magnitude of 

sunk costs is resolved at the moment these sunk costs are paid (Melitz 2003; Helpman, Melitz 

& Yeaple 2004). However, if we allow for non-perfect foresight, expansion into foreign 

markets with country-specific risk goes along with a higher risk premium for the firm than 

holds for domestic expansion or for low-risk countries.10 Not all of the costs resulting from 

country risks can be covered via export credit insurance schemes. In a more risky business 

environment, firms can work less with incomplete contracts and they need to invest more in 

acquiring business information, contract writing, monitoring business partners and contract 

enforcement (cf. Box 3.1). Such transaction costs are at least partially sunk, because they do not 

lead to intangible firm assets that can be exploited in other countries. Risk premiums would be a 

further reason to expect that exporting firms must have a higher productivity and efficiency than 

non-exporting firms (all other things equal). This is indeed what has been found by Crozet et al. 

(2008) for French firms.  

 

2. Regulatory regime. The magnitude of sunk market entry costs can be expected to increase in the 

relative toughness of a country's regulatory regime.11 The company faces additional policy 

compliance costs, which almost by nature are country-specific and therefore sunk. Standard  
 
9 On testing of models with heterogeneous firms for the different trade margins, see Mayer and Ottaviano (2007). 
10 Recent research by Békés and Muraközy (2008) indicates that export participation is marked by an astonishing amount of 
experimentation behaviour in view of the high incidence of single-year exports and 'exporter dropouts'. In a world with sunk 
entry costs, such short-term exporting is more indicative of 'trial and error' than of perfect foresight. They also find that the 
share of temporary trade rises with distance, i.e. trade with markets about which knowledge is probably smallest. A further 
finding that hints towards non-perfect foresight is that a large part of temporary exports is in products that are not the main 
products of the firm, i.e. products destined for markets that probably are less well-known to the firm. 
11 Many studies show at meso or macro-level show the importance of government transparency, regulatory quality, and the 
effectiveness of legal systems in contract enforcement, e.g. Turrini  and Van Yperseele (2002), Sousa and Didier (2002), De 
Groot et al. (2004); Anderson and Marcouiller (2002).  



measures of regulatory strictness (e.g. the PMR and EPL indicators of the OECD) tend to 

underestimate the degree of regulatory sunk entry cost, because of their aggregation procedure. 

The level of sunk regulatory compliance costs met by the foreign firm when entering a foreign 

market is likely to be an increasing function of the degree of bilateral regulatory heterogeneity 

between any pair of countries.12  The performance premium will be higher for firms that export 

to countries with a more strict and dissimilar regulatory regime. Sunk regulatory trade costs 

between any pair of countries can be asymmetric in both directions (Helpman, Melitz and 

Rubinstein 2008). The issue of asymmetric sunk trade costs still remains to be tested. Some 

empirical tests use national firm-level data and regulation indicators for specific foreign 

markets. Kneller et al. (2008) find − after controlling for standard trade determinants−  that 

export entry and export volume of British manufacturing firms correlate significantly and 

negatively with variables that depict regulatory business costs. A study by Coeurdacier et al. 

(2008) establishes that the relative strictness of national product-market regulations have a 

particularly strong and negative impact on cross-border mergers and acquisitions in the services 

industry.  

3. Country size matters.  Since the sunk entry costs by definition have a one-off character, it will 

be easier , ceteris paribus, to recover these entry costs in a large-country market than in a small 

country. Firms exporting to large foreign markets will be more willing to absorb the one-off 

sunk entry costs than in the case of small markets. This can also be put on its head: firms that 

are competitive enough to export to small and remote countries will also export to the larger and 

more accessible markets. This effect is a standard result in gravity trade studies. Due to self 

selection in trade models with heterogeneous firms, the exporter premium will decrease in the 

size and the accessibility of the foreign market, keeping all other things equal.13 Performance 

premiums for firms exporting to large markets should be smaller than those for small markets. 

Akerman and Forlslid (2007) have formally and empirically demonstrated this for market entry 

decisions in the case of heterogeneous firms. A caveat must be born in mind however, since the 

country-size effect may be a bit more complex. Large markets not only have a higher ratio 

between potential sales and sunk entry costs, but due to market size and agglomeration effects 

they also tend to have a more competitive market. Combes, Duranton, et al. (2008) show that 

due to agglomeration advantages large markets on average have a higher average productivity. 

This generates a second selection source for newly entering foreign firms, forcing them to have 

a higher productivity premium. This factor thus works against the former effect of market 

size.14  

 
12 For the impact of regulatory dissimilarity on the volume of bilateral trade in services, see Kox and Nordås (2007). 
13 See Falvey et al. (2006); Melitz and Ottaviano (2008); Baldwin (2005). 
14 Combes, Duranton et al. (2008) show that stronger firm selection effects in large markets should lead to an increased left 
truncation of the distribution of firm log productivities whereas stronger agglomeration effects should lead to a rightwards 
shift of the distribution of firm log productivities. Applied to spatial productivity differences in France, they find the 
agglomeration effect to dominate. 
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4. Cultural and language distance matters. Table 3.2 mentions cultural and language 'distance' 

between the firm's home country and the target country as important elements in sunk market 

entry costs. So, the required exporter premium for countries with more cultural and language 

'distance' will probably be larger than for comparable countries where such distance is less 

important. This hypothesis is indeed confirmed by a firm-level trade study for France and 

Sweden (Eaton et al. 2007; Andersson 2007). Damijan et al. (2004) studied the export 

expansion by Slovenian firms in the years before Slovenia’s EU accession. Firms follow a 

gradual export expansion into new markets, following the standard gravity-model predictions. 

Geographical proximity, language familiarity and market size (GDP) appear to be the dominant 

considerations in the expansion decision. Slovenian firms first go to countries of former 

Yugoslavia, then to other emerging economies in Europe and only later to the more demanding 

markets of the EU15 countries. 

 

5. Firm size matters. Sunk or fixed entry costs only to a limited extent vary with the size of the 

entering firm. We may therefore expect that the entry-deterring effects of sunk barriers are 

strongest for the small- and medium-sized enterprises (Jorgenson and Schröder 2006). 

Translated in terms of the heterogeneous-firms trade models, self-selection effects and the 

resulting exporter premium will probably be strongest for the small- and medium-sized 

enterprises. This is indeed a result that has been found quite consistently in empirical tests (cf. 

ISGEP 2008).  A few studies show that almost all firms only export to one or two countries and 

product markets. An example is Figure 3.1 that is reproduced from a study by Eaton et al. 

(2004). Bernard et al. (2007) describe the same picture for the USA, and –more interestingly- 

they find that firms expand their trade more along the extensive product margin (adding new 

products) than along the extensive country margin (adding more export destinations). Following 

the logic of the trade models with heterogeneous firms, this suggests that the country-specific 

sunk entry costs are on average higher than the sunk costs for adding an additional export 

product. This also suggests that large multi-product firms have a competitive advantage over 

single product firms  when expanding into foreign markets, because once the multi-product firm 

has entered it finds it relatively easy to add a new product line in that export market. This would 

also helps to explain why the overwhelming share of trade volume in the USA and France is 

concentrated with large multi-product, multi-country exporters 

 



Figure 3.1 Relation between number of served markets and the number of firms, France 1986 

 

Reproduced from Eaton, Kortum, Kramarz (2004). 

 

6. Multinationals are special. Several papers argue that firms that set up a foreign subsidiary 

through FDI generally incur larger country-specific sunk costs than firms that access a foreign 

market through exports. Following the self-selection logic of the heterogeneous-firms trade 

models, firms with direct investment in foreign markets then should have a higher productivity 

premium (∆φ) than other exporting firms, and even more so compared to the non-exporting 

firms:   

exporters non-exportersMNEϕ ϕ ϕ∆ > ∆ > ∆  (3.1) 

We may go one step further in this reasoning. If the sunk costs are country-specific we may 

expect that a further cost escalation occurs when the subsidiary of a foreign multinational 

functions as an export platform for delivering third-party countries.15 When the productivity of 

these multinational export platforms are indicated as MNEPϕ  we would expect the following 

productivity hierarchy:  

MNEP MNE exporters non exportersϕ ϕ ϕ ϕ −∆ > ∆ > ∆ > ∆

 

 (3.2) 

Hypothesis (3.1) has been confirmed in a number of empirical papers. Helpman et al. (2004) 

estimate that MNE are 15 per cent more productive than other exporting firms. Mayer and 

15 For example, when subsidiary of a MNE (originating from country X) exports from country Y to country Z, this MNE first 
incurs sunk entry costs for setting up the subsidiary in country Y, and subsequently incurs additional sunk costs for entering 
export market Z. 
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Ottaviano (2007) confirm this result for a number of EU countries.16 Hypothesis (3.2) is 

confirmed for Japan by Wakasugi et al. (2008), while section 2.4 of this report finds the same 

result for Dutch manufacturing (but not in services).  

 

The aforementioned six factors can be expected to influence the size of the performance 

premium of (new) exporters. We come back to these factors later on when we derive hypotheses 

that will be tested for the Netherlands.  

3.4 Testable hypotheses 

The present literature on trade with heterogeneous firms has advanced several predictions that 

can be tested for the Dutch situation. We investigate whether the results that others have found 

in other countries can be replicated with Dutch data. On top of that we test a cluster of 

hypotheses derived from the 'unresolved issues' stipulated in section 3.4. For a systematic 

evaluation Table 3.4 numbers the testable hypotheses in four clusters: (A) basic prediction; (B) 

self-selection of exporters; and (C) unresolved issues.  

 
16 The value-added premium of firms with FDI compared to those without FDI is 11 per cent for Norway, 23 per cent for 
France and 25 per cent for Belgium. The value-added premium for German multinationals is even 31 per cent higher than 
for non-MNE exporters. Similar results are reported by Harris and Li (2007) for the United Kingdom and by Head and Ries 
(2003) for Japan.  



Table 3.4 Testable predictions and hypotheses derived from the heterogeneous-firms trade literature 

Cluster and 
number 

Testable hypotheses a) Predicted 
sign 

A.1 Exporting firms have a significant performance premium over non-exporters + 
A.2 Exporter premiums are significant even when controlling for export-invariant firm 

characteristics (fixed effects, input characteristics) 
+ 

A.3 Multinational firms have a significant performance premium over exporters and non-
exporters 

+ 

A.4 Multinational's performance premiums are significant when controlling for firm-level 
characteristics (fixed effects, input characteristics) 

+ 

A.5 Exporter premiums are expected to be most significant for small firms, because of sunk/fixed 
entry costs  

+ (small)  
−  (large) 

B.1 Export starters have a significant ex ante performance premium  + 
B.2 Ex ante performance premiums of export starters are significant even when controlling for 

export-invariant firm characteristics (fixed effects, input characteristics) 
+ 

C.1 Exporter premiums depend in a significant way on the degree of product substitution in a 
market 

+ 

C.2 Ex post productivity growth by export starters are significant + 
C.3 The distance of a country to the international productivity frontier has a significant impact on 

ex post productivity growth by export starters  
+ 

C.4 The role of product substitution on exporter premiums differs significantly between services 
and manufacturing  

+ (serv) 

C.5 If the firm's domestic market environment has a large distance to the international 
productivity frontier, this has a significant impact on the exporter premium  

+ 

C.6 In services, the ratio of MNE performance premiums relative to exporter premiums is higher 
than in manufacturing  

+  

C.7  Exporter premiums will be significantly larger in services than in manufacturing + 
C.8 Export participation of a firm displays a stable pattern over time + 
C.9 Size will have a stronger impact on exporter premiums in services compared to 

manufacturing (due to role of reputation effect) 
+ 

a) In Table 7.1 we present an agenda for future research with testable hypotheses derived from heterogeneous-firms trade models that 

can only be tested with destination- and product-specific data that we did have at our disposal when writing the present report. 
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4 Testing the heterogeneous-firms trade model  

This section subjects the hypotheses of Table 3.4 to econometric testing using Dutch firm-level 

and establishment-level data. The first set of tests deals with the predicted presence of 

productivity premiums for exporting and FDI-making firms. The second set of test is about the 

predicted dynamic implications (ex ante self-selection of exporters) of the heterogeneous-firms 

trade models. A final set of tests deal with some of the unresolved issues in the literature. 

4.1 Data 

Our empirical research is based on data at two aggregation levels, data at the level of individual 

establishments or plants (bedrijfseenheid) and data at firm level.17 We test the hypotheses from 

the heterogeneous firms literature with both types of data, because each allows to address 

different aspect of  decision making. For firm-level data we use SFGO data (Statistiek 

Financiën Grote Ondernemingen) and for the establishment level we draw on the PS dataset 

(Productiestatistieken).  

The SFGO database only includes large firms with a balance sheet total of more than €23 

million. The firms in this category must file their annual reports each year. Because the 

database covers the period 1997-2005 we have at maximum nine observations per firm. For 

about two-third of the firms we have 8 or 9 observations. For about 17 per cent of all firms we 

have less than five annual observations due to entry and exit dynamics. In total, there are 2440 

different firms in the database. The number of annual observations differs between 1245 and 

1685. The database has a set of identifying variables (industry, size), a range of balance sheet 

data (level and annual change in assets, liabilities and equity), some elements of the profit and 

loss statements (sales, exports, production costs, profits and taxes).   

The PS database uses establishment-level data. Statistics Netherlands collects such data 

through business surveys, mainly as a basis for compiling the national account statistics. The 

establishment-level PS dataset is much larger than the firm-level dataset. The average number 

of annual observations is 14.2 thousand. The level of industry detail is more refined than in the 

SFGO firm data, in some cases up to 6-digit industry level. The manufacturing data cover the 

period 1993-2005, while the data for services cover the period 1993-2004. After 1994 services 

and manufacturing are about equally represented in the PS dataset. The size class with 20-40 

employees forms the largest size class in manufacturing, while in services the size class with 

10-20 employed persons forms the largest size class in the sample.  

The link between the firm-level data and the establishment-level data is provided by the 

general business register ABR (Algemeen Bedrijven Register), the master file by which 

Statistics Netherlands identifies changes in the total population of Dutch firms and production 

units. The ABR also is the universe from which Statistics Netherlands draws its establishment-
 
17 Annex I gives further descriptive results on the data. 



level sample survey. The ABR and SFGO data together allow identifying whether a firm has 

foreign direct investment or whether an establishment is associated with a multinational firm.  

 

Establishments with more than 50 employed persons are represented in the sample each year, 

while for smaller establishments a rotating sample method is applied.18 The probability that a 

small establishment (<50 employees) is in the sample during a number of consecutive years is 

therefore small. We have reduced the problem of a long under-represented tail in our data by 

putting the cut-off size for inclusion in the establishment-level dataset at ten employed persons. 

A further reason for this is that the export or FDI participation is of less importance for these 

very small establishments.  

 

We have use the establishment-level data at the lowest level of detail to construct an indicator 

for human-capital intensity per worker. For the indicator we used the following exploitation 

sheet items: expenditure on R&D, patents and licenses, internal education programs, costs of 

knowledge-intensive intermediary  services (consultants, accountants), travel and 

communication costs, ICT expenditure, and also earnings on establishment-level from patents, 

licenses, and intra-company services charged to affiliated companies. The sum of these items is 

expressed per full-time employee.19  

4.2 Descriptive data by internationalisation type 

We start with some descriptive results for 2004, the latest year for which we have data on both 

manufacturing and services establishments. Table 4.1 compares labour productivity, 

intermediary input use per worker, human capital intensity, wages and gross profit margins per 

worker. We distinguish between establishments in four internationalisation groups: (a) locals 

with only domestic sales, (b) exporters without multinational affiliation, (c) establishments with 

MNE affiliation but without exports, and (d) exporting establishments with multinational 

affiliation.  

 For labour productivity we use value added per employed full-time worker as 

indicator. The internationalisation groups in manufacturing display a clear productivity 

hierarchy. Exporters are 20 per cent more productive than domestic non-exporters, and 

establishments linked with multinational firms have a productivity that is 40-60 percent higher 

than the domestic non-exporters. Most productive are the establishments linked with 

multinationals that also export. In services, the only-exporter establishments have only a small  

 
18 Statistics Netherlands since 2000 applies a stratified sample approach (IMPECT), based on industry shares and the 
degree of  variance within industries. Statistics Netherlands reports the sample-to-population expansion factor of each 
observation. We have used the expansion factors as regression weights to enhance the reliability of our results. 
19  The human-capital indicator could not be created for all establishments; for other, the variable "real wage per worker" to 
some extent picks up the differences in human-capital intensity. For all 3-digit industries in manufacturing and services we 
find a positive and statistically significant correlation between the human-capital indicator and real wage per worker. 
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Table 4.1 Descriptive statistics  by internationalisation group,  establishments, 2004  

Average 
value 
added  

Average 
interme-
diary input 
use  

Average 
human 
capital 
intensity 

a)
 

Average  
wage  

Average 
gross 
profit 
margin 

b)
  

Internationalisation group number 
of 
obser-
vations 

in (€1000) per worker 

Manufacturing, of which: 7575  

  a. domestic-oriented 2098 58.1 41.8 2.5 19.0 39.0 
  b. export only 3591 69.9 66.1 3.7 20.7 49.2 
  c. non-exporter, MNE affiliated 346 79.7 80.4 3.8 22.7 57.0 
  d. exporter, MNE affiliated 1540 95.1 120.2 5.7 24.3 70.7 

Services, of which: 6880  

  a. domestic-oriented 2261 52.9 10.6 4.5 21.0 31.9 
  b. export only 3826 57.1 40.5 5.8 22.4 34.7 
  c. non-exporter,  MNE affiliated 218 82.3 30.3 3.9 26.6 55.8 
  d. exporter, MNE affiliated 575 76.6 64.5 6.6 29.8 46.8 

Total sample 14455  

a) The indicator for humn capital is described in the main text (section 4.1). There is some overlap between the human capital 
indicator and the indicator of intermediary inputs per worker, but in view of the amount of human capital per worker, this overlap is 
limited.  b) The gross profit margin per worker is calculated as valued added per worker minus wages per worker..   
Source: onw calculations based on PS, ABR and SFGO databases. 

 

(8 %) productivity advantage over domestic non-exporters, while the productivity of MNE-

affiliated services establishments is around 50% higher than domestic non-exporters. These 

results seem to confirm hypotheses A1 and A3. Also hypothesis C6 (The ratio of MNE 

performance premiums relative to exporter premiums in services is higher than in 

manufacturing) seems to be confirmed by the descriptive productivity results by 

internationalisation group. Conversely, hypothesis C7 (Exporter premiums will be significantly 

larger in services than in manufacturing) seems to be rejected by the descriptive statistics. 

Further econometric test are necessary to check whether these provisional conclusions hold 

when we control for a number of firm-specific, industry and market-specific conditions.   

 

Table 4.1 also shows a number of important differences in the input structure of  the four 

internationalisation groups. Exporters use considerably more intermediary inputs per worker 

than non-exporters, and MNE-affiliated exporters in their turn use about double the amount of 

intermediary inputs per worker in comparison to export-only establishments. A partly 

explanation could be found in the corresponding human-capital intensity pattern of the four 

internationalisation groups. Across the board, the human-capital intensity and average wages 

per worker are higher in services than in manufacturing. Finally, by diminishing value added 

per worker with wages per worker we get an indicator of gross profits per worker. The gross 

margin is again higher for exporters and even more so for exporting MNE-affiliates. The fact 



that the gross margin in manufacturing outweighs the gross margin in services could be caused 

by higher fixed capital outlays per worker.   

Testing the equality of productivity distribution by internationalisation groups 

Following a suggestion by Delgado et al. (2002) we apply a non-parametric Kolomogorov-

Smirnov (KS) test to check whether the productivity distributions of exporters and non-

exporters are really different. The test has two parts (see text box). The first part establishes 

whether or not the two productivity distributions are identical, and the second part tests whether 

at least one tail of the productivity distribution of exporters lies to the right of the productivity 

distribution of non-exporters (stochastic dominance).  

     For our firm-level data set, the KS test rejects the null hypothesis that exporters have smaller 

productivity values than non-exporters, but it does not reject the null hypothesis that the 

productivity distributions are equal. This held for three productivity measures: value added per 

worker, sales per worker and TFP (total factor productivity) levels.  Thus, it is not clear by 

looking only at the firm-level productivity distributions that exporting firms have a productivity 

advantage over non-exporting firms. Regression analysis is required to investigate the issue in 

more detail. 

     We applied the KS test also to our establishment-level data set where we have more 

observations. Here again we find that the productivity distributions of exporters and non-

exporters are different, but have some overlaps, so that a test for one-sided dominance is added.  

 

Table 4.2 Results Kolmogorov-Smirnov test on equality of the productivity distribution of exporters and 
non-exporters, manufacturing and services establishments, 1999-2005 

Data sample Manufacturing Services   

 VA/L p 
value 

Signif. 
level 

TFP p 
value

Signif. 
level

VA/L p 
value

Signif. 
level

TFP p 
value 

Signif. 
level 

pooled data 1993-05 a) 0.20 0.000 *** 0.28 0.000 *** 0.17 0.000 *** 0.25 0.000 *** 
year 1999 0.19 0.000 *** 0.33 0.000 *** .. .. .. .. .. .. 
year 2000 0.24 0.000 *** 0.35 0.000 *** .. .. .. .. .. .. 
year 2001 0.19 0.000 *** 0.28 0.000 *** .. .. .. .. .. .. 
year 2002 0.19 0.000 *** 0.25 0.000 *** .. .. .. .. .. .. 
year 2003 0.21 0.000 *** 0.25 0.000 *** .. .. .. .. .. .. 
year 2004 0.23 0.000 *** 0.25 0.000 *** .. .. .. .. .. .. 
year 2004 0.23 0.000 *** 0.25 0.000 *** .. .. .. .. .. .. 
 
a) 

 For services the pooled data set covers the period 1993-2004. Significance levels for the rejection of the null hypothesis are coded as  
*** for significance at 1% level, ** at 5% level, and * at 10% level.  Value added per worker and  TFP level are measured in logs. 
Source: own calculations based on PS, ABR and SFGO. 
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4.3 Testing productivity premiums of exporters and MNE for pooled data 

Productivity is the crucial performance variable in the heterogeneous-firms trade models. We 

test the productivity performance premiums in a number of discrete steps, starting with the 

pooled data. In discrete steps we investigate whether the predicted productivity premiums for 

exporting and multinational firms indeed exist (as section 2 already suggested). An if they exist, 

whether such effects can possibly be “explained away” by controlling for various firm-specific, 

industry-specific or market-specific factors. 

 

We start with determining simple productivity differences in four internationalisation groups: 

(a) only domestic sales, (b) export-only; (c) non-exporting, but associated with multinational; 

(d) exporting and linked with a multinational. We compare three productivity measures: value 

added per worker, sales revenue per worker and the level of total factor productivity (TFP), all 

over the period 1999-2005. As a first measure of the performance premiums we express the 

productivity of each internationalisation group relative to the productivity of the purely 

domestic establishments (group a). Table 4.1 gives the results.  

 

The Dutch data yield a productivity (φ) hierarchy as predicted by Helpman et al. (2004) and our 

hypotheses A1 and A3. Referring to the aforementioned four internationalisation groups the 

hierarchical pattern is a b c dϕ ϕ ϕ ϕ< < < . Exporters are more productive than non-exporters 

and multinationals are more productive than exporting domestic firms, while exporting 

multinationals top the list. The pattern holds for all three productivity measures and for both  



Table 4.1 Productivity differences between different internationalisation groups (establishments in 
manufacturing and services, pooled data 1999-2004/5)  

      number of 
      observations 

           Productivity premium relative to domestic non- 
           exporters, as a percentage b) 

Internationalisation group 

          VA / worker     TFP level   sales/worker 
Manufacturing  
a. domestic-oriented a)            26981         −             −                   −  
b. export only            52115       23        108                39 
c. non-exporter associated with MNE              2448       45        336                 69 
d. exporter linked with MNE            10799        69         797               118 
      of which:     
      non-exporting Dutch MNE   (2330)     (42)      (316)              (65) 
      non-exporting foreign MNE a)     (118)             (124)      (1034)               (168) 
      exporting Dutch MNE (10076)      (67)       (761)             (114) 
      exporting foreign MNE a)              (723)    (113)      (1507)             (181) 

Services  
a. domestic-oriented            26619          −           −                   −  
b. export only            12897          3          8               12 
c. non-exporter associated with MNE              1409        46      349               37 
d. exporter linked with MNE              1178        47      497               37 
       of which:     
      non-exporting Dutch MNE   (1344)      (45)    (352)             (54) 
      non-exporting foreign MNE a)       (65)      (67)    (297)             (60) 
      exporting Dutch MNE   (1159)      (48)    (501)             (38) 
      exporting foreign MNE a)       (19)      (32)    (302)             (10) 

a) Establishments associated with foreign multinationals could only be identified to a limited extent. Their number is probably higher, but 
due to identification problems these establishments are now classified as local firms. 
b) The productivity premium is here expressed as a percentage difference between the productivity of the group with respect to the 
productivity of the purely domestic-oriented establishments, i.e. those with no exports and no multinational affiliation. The productivity 
measures are all based on constant prices; employment is expressed in full-time equivalents.  
Source: PS, ABR and SFGO databases, own calculations  

 

 

manufacturing and services. The fact that the productivity hierarchy is most articulated for TFP 

hints at an important role for non-labour scale effects. Some interesting differences between 

manufacturing and services emerge. The exporter premiums in services appear to be a factor 3 

to 12 smaller than in manufacturing, whereas the MNE premiums have about the same 

magnitude. If this result is stable throughout the following tests it could indicate that the 

importance of productivity selection in services exports is of less importance than it is in 

manufacturing.  

Controlling for industry and size composition  

Table 4.1 also distinguishes between the country of origin of the multinational company with 

which an establishment is associated. Here we see another difference between manufacturing 

and services. Foreign manufacturing multinationals have a large productivity advantage with 
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respect to all three indicators. This is not or only marginally the case in services, possibly 

caused by differences in industry or size-class composition or by the fact that Dutch services 

multinationals are closer to the international productivity frontier. Table 4.2 indicates that 

industry composition may indeed be important. The largest group of services multinationals in 

the Netherlands is active in  'Trade , distribution, hotels and catering', where the product tends 

to be rather standardised.  

Table 4.2      Multinationals identified in large firms database, by industry group, average 1997-2005 

Industry group No. of observations Share (%) of total 

Manufacturing industry 4,838 37.5 
Trade and distribution, hotels and catering 4,208 32.6 
Financial services, transport, communication 1,135 8.8 
Utilities (gas, water), construction 1,118 8.7 
Real estate and 'Other Business Services' 1,116 8.6 
Other 120 3.9 

<.. Add: identification criterions MNE ..> 
Source: own calculation based on SFGO database (firms with balance sheet total larger than 23 mln. euros), average 1997-2005. 

 

For a proper evaluation of the performance premiums we check for industry composition, size-

class composition and for time-shock effects by adding dummies for all three control variables. 

For firm- or establishment-level variable Xi we test the following regression specification: 

ln( )X EP MNEit it it it it  (4.1) α β ψ γ η ε= + + + + Θ+G

 

in which EPit  and MNEit are dummy variables that indicate respectively whether establishment 

i in period t participates in exports and/or is associated with a multinational firm, Git is a vector 

of control variables for environment-specific factors (industry, size class), Θ is a vector of year 

dummies, and εit is the error term.20 The exporter and MNE premiums can be calculated from β 

and ψ by taking, respectively, non-exporters and non-MNE as benchmark. The premiums 

follow from 100*[ exp(β)-1] and 100*[exp(ψ)-1] . 

 

In a first set of results we show the exporter and MNE premiums in terms of input structure by 

internationalisation group (Figure 4.1). All differences are statistically significant at the 1% 

level or better. The indicator for human-capital is constructed from detailed exploitation-sheet 

20 The size class dummies are determined as a constant by taking the median employment size of a firm or establishment 
over the entire time span in the pooled dataset.  This indicator has been chosen to avoid endogeneity with input choices.  



items.21 In both sectors we find that exporters are much more human-capital intensive than non-

exporters. In manufacturing there is also a very significant difference between multinationals 

and non-multinationals, but we do not see the same effect for services multinationals. The latter 

confirms that the non-exporting services multinationals tend to deliver relatively standardised 

and low-skilled services in the domestic market.  

 

Figure 4.1 Input differences between exporters and non-exporters and between MNE and non-MNE, in 
manufacturing and services (pooled data 1999-2004/5) 
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Note: The 'exp'  indicator gives the difference between exporters and non-exporters, while the 'MNE' indicator gives the 
difference between MNE and non-MNE. All differences are statistically significant at the 1% level, after controlling for 2-digit 
industry, size class (10 categories) and year. Source: regressions on pooled establishment-level data (PS, ABR, SFGO). 

 

 

Table 4.3 gives the productivity premiums in manufacturing and services that have been 

calculated in the same way. We apply a Weighted Least Squares estimator, using sample-to-

population expansion factors as weights in order to account for non-response and sampling of 

small firms with less than 50 emplyees. The results confirm the productivity hierarchy pattern 

predicted by Helpman et al. (2004), namely MNE exporters non-exportersϕ ϕ ϕ> > . So, a first 

 
21 For human-capital inputs we have constructed a composite indicator from exploitation sheet items that approximate 
human capital intensity. For the indicator the following items are used: expenditure on R&D, patents and licenses, internal 
education programs, knowledge-intensive intermediary  services (consultants, accountants), travel, communication, ICT, 
and also earnings on establishment-level from patents, licenses, and intra-company services charged to affiliated 
companies. The sum of these items is expressed per full-time employee. The human-capital indicator could not be created 
for all establishments; for other, the variable "real wage per worker" to some extent picks up the differences in human-captal 
intensity. For all 3-digit industries in manufacturing and services we find a positive and statistically significant correlation 
between the human-capital indicator and real wage per worker. 
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conclusion is that the productivity premium is not the result of differences in industry and size 

composition of the two samples, nor is it the result of certain time shocks.  

A second conclusion is that controlling for industry and size composition appears to be 

important for the differences between services and manufacturing. Table 4.3 shows that the 

exporter premium in services is now substantially larger than in Table 4.1, although it still is 

about a third lower than in manufacturing. The control variables also matter for the MNE-

premium: it is now significantly larger in services than in manufacturing. The overall 

performance premiums between services and manufacturing have converged. 

 

Table 4.3 Productivity differences between establishments of different internationalisation groups after 
controlling for industry, size class and year (WLS, pooled data: manufacturing 1993-2005, 
services 1999-2004)  

  no. of observations b)    Productivity premium as percentage a) Internationalisation group 

  VA / worker     TFP level   sales / worker 
Manufacturing  
Exporter premium            43.7 K  20.3*** 31.8*** 35.0*** 
MNE premium            43.7 K 21.6*** 36.1*** 37.8*** 

Services  
Exporter premium            17.2 K 10.6*** 20.0*** 21.6*** 
MNE premium            60.7 K  25.1*** 39.7*** 39.2*** 

a) The premiums give the percentage of difference between exporters and non-exporters, and similarly between MNE and non-MNE. 
Regression is done with a Weighted Least Squares estimator, using sample-to-population expansion factors as weights. We used 
pooled data with dummies for each industry, year and size class (10 categories). All variables are measured in logs. Significance levels 
are coded as  *** significance at 1% level, ** at 5% level, and * at 10% level.  b) For brevity we use the expression K (kilo) for 1000 
observations. 
Source: PS, ABR and SFGO databases, own calculations  

 

 

Equation (4.1) has also been tested at firm level for our large-firm dataset. The results  − 

reported in Table 4.4−  are completely in line with the establishment-level results. Exporters 

and MNE have substantial positive productivity premiums, according to all three productivity 

criteria. All are significant at the 1% confidence level. Note that the firm-level premiums are 

smaller than at establishment level.  

After leaving out the size dummies it is also possible to report the productivity premiums for 

sub-samples by firm size. The premium is largest for the two smallest size classes, a result that 

was predicted in our hypothesis A5.  

 



Table 4.4 Exporter and MNE productivity premiums at firm level , differentiated by firm size, pooled 2000-
2005 a) 

           Value added per worker Internationalisation group Sales per 
  worker      
(all firms) 

TFP level 
    (all firms)

(all     
firms)

1− 49 
empl.

50− 249 
empl.    

250-499 
empl.     

>500   
empl.   

Exporters vs. non-exporters 8%*** 6%*** 26%*** 107%*** 28%*** 16%*** 20%*** 
MNE vs. local firms 11%*** 18%*** 20%*** 54%*** 28%*** 16%*** 8%*** 

a) Panel regression over pooled SFGO dataset, using sample-to-population expansion factors as weights. Control variables: 2-digit 
sector x size class dummies, year dummies. All productivity variables measured in logs. Significance levels are coded as  *** significance 
at 1% level, ** at 5% level, and * at 10% level.  
Source: own calculations based on ABR and SFGO. 

 

 

From this sub-section we conclude that productivity premiums for exporters and MNE are 

robust for environment-factors like industry, size and year. Exporters use more fixed capital per 

worker, more human capital per worker and they pay higher average wages. Furthermore, MNE 

are more productive than local firms. MNE in services appear not to differ significantly from 

non-MNE with respect to human capital intensity. Another important result is that the 

productivity premiums are substantially larger for the smallest size classes. 

4.3.1 Controlling for export-invariant and FDI-invariant firm characteristics  

The heterogeneous-firms trade models only explain that part of the premiums that is determined 

by the firm's own internationalisation decisions, in response to fixed and sunk entry costs in 

foreign markets. Our results so far still are static results obtained by comparing average firm 

performance over a large number of pooled observations. For a correct test we slice away firm-

specific factors that can be considered as export-invariant and FDI-invariant, especially the 

role of firm-level input choices, management and market characteristics. 

 

We proceed by eliminating firm-specific factors that in themselves are invariant with regard to 

the internationalisation choices that a firm makes. This holds for example for input choices, 

management capability and the characteristics of the firm's competitive environment. Such 

characteristics may affect performance premiums irrespectively whether the firm is an 

exporters, non-exporter, MNE or non-MNE. We redo regressions (4.1) by controlling 

specifically for the firm’s input and market characteristics to explain the variation in the 

performance variable (Xi):  

ln( )it it it it ijt it itX EP MNEα β ψ δ φ γ η µ= + + + + + + Θ+R M G  (4.2) 

in which Rit is a vector of variables representing input and resource characteristics of the firm or 

establishment; Mijt  is a vector of variables depicting the characteristics of the firm's domestic 
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market and  Git  is a vector with an establishment's median size over the entire time span 

(untransformed and also squared to pick size non-linearities).  

 

We start with a specification that allows to use the establishment-level dataset.22  The Rit vector 

includes fixed-capital per worker and  human-capital per worker. The Mijt vector includes a 

dummy that indicates product homogeneity and 4-digit industry dummies. With regard to 

product homogeneity it can be assumed that in an industry where average product homogeneity 

and product substitution are higher than average, there will be more (cost) price competition, so 

that the standard deviation of  productivities in this industry will be smaller than average. We 

therefore constructed a product homogeneity dummy that is 1 in the case that the coefficient of 

variation of productivity (value added per worker) in a 4-digit industry is less than 75 per cent 

of the average for all industries. Apart from this product homogeneity indicator we add a 

dummy for each 4-digit industry to pick up other unobserved market characteristics. The results 

of the first regressions with regression equation (4.2) are presented in Table 4.5. 

 

Almost all input and market variables have a significant impact on productivity performance, in 

manufacturing and in services. The bottom-line result is that there is still a significant and 

positive exporter premium, although it has become smaller now. Controlling for the input and 

market characteristics has caused further convergence in the productivity premiums of services 

and manufacturing. 

 

Table 4.5 Productivity premiums when controlling for establishment-level input choices and market 
characteristics (WLS, pooled data: manufacturing 1993-2005, services 1995-2004)  

        Manufacturing                Services  
Explanatory variables 

           TFP level a)    TFP levela)  
Exporter dummy 0.131*** 0.138***  
Input choices  
   Fixed capital per worker a) 0.108*** 0.078***  
   Human capital per worker a) b)    0.406*** 0.383***  
Size squared c) 0.696*** 0.645***  
Market characteristics  
   Product homogeneity dummy d)  − 0.659*** 1.413***  
   4-digit industry dummies yes    yes     
Time dummies yes    yes     
Constant 5.030*** 3.509***  
R2 adj 0.783    0.647     
observations 41.2K    15.8K     
PM: exporter premium e) 14.0%    14.8%     

 
22 This means leaving out the MNE identifier that is only available from 1999 onwards, while for human capital we use the 
real wage per worker as a proxy for our preferred human capital indicator. 



a) Variable is measured in logs. Regression is done with a Weighted Least Squares estimator, using sample-to-population expansion 
factors as weights. Significance levels are coded as  *** significance at 1% level, ** at 5% level, and * at 10% level. b) Measured as real 
wage per worker.  c) For size we use the log of size class (1-10 scale, median value over total time span) and the same variable 
squared to detect non-linearities. The non-squared size variable was in none of the cases and it is not reported in this table. d) Dummy 
that is 1 if in the 4-digit industry the variation coefficient of productivities is less than 75% of the average for manufacturing and services 
(indicating above average product homogeneity), and 0 otherwise.  e)  calculated as 100*[ exp(β) -1].   
Source: PS database, own calculations  

 

Table 4.5 displays three other interesting results. The first and least-surprising is that human 

capital plays a major role in explaining the variation in productivities. Secondly, we find that 

establishment size (squared) has a small impact on value added per worker, while it has a big 

impact on TFP level, suggesting that there is a non-linear size effect based in capital efficiency. 

And thirdly, we establish a significant and large effect of product homogeneity that moreover 

differs in sign between manufacturing and services. We zoom in further on the latter two 

findings. 

Starting with effect of size, Table 4.6 differentiates the productivity premium for 

establishments of four different size classes. The results explain why non-linear impacts of size 

on productivity were found: both the exporter productivity premium and the MNE productivity 

premium are concentrated in the two smallest size classes. This is a strong indication that scale 

effects are important, as predicted in hypothesis A5. The productivity premiums diminish by 

establishment size. They are non-significant (and sometimes negative) for the size classes above 

250 employees. The premiums are largest in terms of TFP, meaning that capital efficiency 

forms an important elements of the scale effects. As usual, the premiums for MNE are larger 

than those for exporters.  

 

Table 4.6 Exporter and MNE productivity premiums by size class, after controlling for input choices and 
market characteristics (establishments in manufacturing and services, 1999-2004/5) a) 

              Productivity premium: TFP level b)  

     1− 49     
     empl.    

50−249 
empl.    

250-499 
empl.    

>500   
empl.  

   

Manufacturing    
Exporters vs. non-exporters 39%*** 22%*** −3%     −0.3%     
MNE vs. non-MNE 79%*** 58%*** 17%*** 11%     
Services    
Exporters vs. non-exporters 18%*** 12%*** 1%    3%      
MNE vs. non-MNE 55%*** 46%*** 15%*** −11%     
 
a) The regression equation has been the same specification as in Table 4.5 (WLS, regression equation 4.2), except that the MNE-
identifying dummy has been added. Sample-to-population expansion factors are used as regression weights. Significance levels are coded 
as  *** significance at 1% level, ** at 5% level, and * at 10% level. 
b) The exporter and MNE productivity premiums are calculated as, respectively, as 100*[exp(β) -1] and 100*[exp(ψ)-1] . 
Source: PS database, own calculations  
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Table  4.5 signalled that product homogeneity has a significant impact on exporter premiums. 

A manufacturing firm in a market (industry) where products are more homogeneous than 

average apparently has less need for a productivity advantage when exporting. In services, the 

opposite is the case. This result deserves a closer examination. We separately calculate exporter 

premiums for the sub-sample of establishments operating under product homogeneity (dummy 

has value 1) and for the sub-sample of establishments where the dummy is is 0 (no product 

homogeneity).  

 

The results are shown in Table 4.7. The majority of observations in both industries are 

founding markets with non-homogeneous products (55% in manufacturing, 80% in services). 

The results in the table offer a simple arithmetic explanation for the fact that we found a 

different sign for the homogeneous market dummy. Manufacturing exporter premiums in 

homogeneous markets are simply lower than in non-homogeneous markets, while it is the other 

way around in services.  

 

More fundamentally, Table 4.7 could indicate an important difference between services and 

manufacturing export markets.23 An explanation consistent with the heterogeneous-firms trade 

model is that in manufacturing it requires a big sunk-cost investment to launch a non-

homogeneous product through cross-border trade in a foreign market. Possible reasons are 

distribution, sales promotion and client-finding costs. A different situation prevails in services, 

because establishments typically are familiar (80% of observations!) with operating in 

heterogeneous products markets, and this is unlikely to be different in export markets. If the 

exporter premium is higher in industries with homogeneous services products it indicates that 

Dutch firms must run into other types sunk-cost entry barriers than distribution or sales 

promotion. Possible candidates are product-market regulations, labour laws, language or 

cultural barriers. More detailed research is need to establish the nature of such sunk entry costs.  

 

 
23 Two types of further tests have been done with regard to these results. In Tables 4.5 through 4.7 we used a product 
homogeneity dummy that compares the dispersion of productivities within a 4-digit industry with the average dispersion in all 
manufacturing and services industries. Choosing as reference, respectively, the average for services or manufacturing did 
not change the results. Nor did the fundamental results change when the cut-off dispersion rate (coefficient of variation) of 
productivities from 75% was lowered to 66% or increased to 80% of the reference dispersion rate. Note further that 
regression equation (4.2) already controls for size class, human capital and other non-observed industry characteristics.  



Table 4.7 Exporter productivity premiums by competition type, after controlling for input choices. Split 
sub-samples for homogeneous and non-homogeneous product markets, 1999-2004/5) a) 

        Productivity premium: TFP level b)  

 homogeneous 
products          

non-homogeneous 
products                

 

Exporters vs. non-exporters   
Manufacturing establishments 9.1%*** 15.4%***  
Services establishments 22.9%*** 11.4%***  
 

PM: number of observations   
Manufacturing establishments 12.8K     28.4K    
Services establishments 2.7K     13.0K    
 
a) Same regression specification as in Table 4.5 (WLS, regression equation 4.2), except that the MNE-identifying dummy has been added. 
Sample-to-population expansion factors used as regression weights.  *** significance at 1% level, ** at 5% level, and * at 10% level.  
b) Sample has been split in a sub-sample for homogeneous and non-homogeneous markets (see main text).  
Source: PS database, own calculations  

 

 

Fixed effects per firm 

Finally, after controlling whether exporter and MNE premiums are caused by input-specific and 

market-specific factors, we test whether such premiums are perhaps caused by special 

characteristics of individual firms and establishments, such as management capacity, 

innovativeness of the work force or geographic location. To control for such influences, we 

consider the data in a panel dimension and add firm-specific (or establishment-specific)      

fixed effects. This means that one of the annual observation per firm (or establishment) is 

'sacrificed' to serve as a constant reference over time.  

 

The panel dimension of the data is  'filled' best in the large-firm sample: the majority of firms is 

surveyed annually in the dataset. Tables 4.8 presents the firm-level fixed effects regression 

results. It shows that the exporter premium is significant and positive for value added per 

worker, but not for TFP and sales per worker. The MNE premium is significant and positive for 

all three productivity criterions. 
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Table 4.8 Firm-level productivity premiums when controlling for firm-specific fixed effects (panel 
regression, SFGO large-firm sample, manufacturing 1997-2005)  

     Productivity performance criterion                                     

 Value added / worker a)         TFP level a) Sales / workera)     

Exporters versus non-exporters 6.2%*** −0.4%    1.8%    
MNE versus non-MNE 4.2%** 4.5%*   4.4%*   

Size x 2-digit industry dummies yes    yes    yes    
Time dummies yes    yes    yes    
R2 adj 0.27   0.29   0.18    
observations (firms x years) 12.4K   12.4K   12.4K    
Number of firms 2.4K   2.4K   2.4K    

a) Variable is measured in logs. FE Panel regression. Significance levels: *** significance at 1% level, ** at 5% level, and * at 10% level. 
Premium calculated as 100*[ exp(β) -1].   
Source: SFGO, ABR databases, own calculations  

 

 

In Table 4.9 repeats the same analysis for establishment data, combining the fixed-effects with 

all control variables for input choices and market characteristics.24 This combination forms the 

most severe test for the existence of exporter and MNE performance premiums.  The exporter 

premium ‘survives’ this test: the premium amounts to about 1 per cent for value added per 

worker, and to about 7 per cent for TFP. Contrary to the firm-level results in Table 4.8, the 

MNE premium at establishment level does not ‘survive’ the fixed-effects test. So at this level 

we refute the Helpman, Melitz, Yeaple hypothesis. Apparently, it is the firm-specific effect that 

drives the MNE premium at establishment level, and not sunk entry costs in foreign markets.  

 

 

 

 

 
24 Due to the rotating-sampling method of Statistics Netherlands we have an under-representation of small establishments 
below 50 employees in the panel dimension. This sampling method has its strongest impact in services, where average 
establsihment size is smaller. The overall number of service observations is still 16.2K. The average number of observations 
after ‘consuming’ one annual observation per establishment as ‘fixed-effect’-reference is about two. We have therefore 
investigated fixed-effect regressions by size class. The exporter premium in the services size class up to 50 employees was  
positive, but statistically insignificant. In the size class just above the 50-employees sampling threshold the exporter 
premium remained positive (3.7%) and statistically significant at the 5% level. In manufacturing, the exporter premium 
remained positive and significant  in the two smallest size classes; for TFP the exporter premium were, respectively, 9.5% 
and 3.1%.  



 

Table 4.9 Establishment-level productivity premiums when controlling for firm-specific fixed effects, 
input choices and market characteristics (FE panel regression, 1999-2004/5)  

        Productivity performance criterion                                     

          TFP level a)                      
 Manufacturing Services  

Exporters versus non-exporters 0.067*** 0.064***  
MNE versus non-MNE −0.087*** 0.018     
Input choices  
   Fixed capital per worker a) 0.001    −0.011     
   Human capital per worker a)     0.303*** 0.137***  
Market characteristics  
   Product homogeneity dummy b)  −0.893 *  −0.606**  
   4-digit industry dummies yes    yes     
Time dummies yes    yes     
Constant 6.029*** 6.941***  
R2 adj 0.20    0.03      
observations (establishm x years) 86.5K    16.2K     
Number of establishments 16.0K    8.7K     
PM: exporter premium c) 7.0%*** 6.6%***  
PM: MNE premium d) −8.3%*** (1.8%)     
PM: Impact product homogeneity  −59.1% * −45.4% **  

a) Variable is measured in logs. FE Panel regression. Significance levels: *** significance at 1% level, ** at 5% level, and * at 10% level. 
b) Dummy that is 1 if in the 4-digit industry the variation coefficient of productivities is less than 75% of the average for manufacturing 
and services (indicating above average product homogeneity), and 0 otherwise.   
c)  Premium calculated as 100*[ exp(β) -1]    
d) Premium calculated as   100*[ exp(ψ) -1].   
Source: PS, ABR and SFGO databases, own calculations  

 

 

The most important interim conclusions from this section are that, throughout the total 

population of firms and establishments: 

• Exporters and MNE in the Netherlands differ significantly from non-exporters and non-MNE in 

their input structure: they use more human-capital inputs and more fixed capital per worker, 

they are larger and they pay higher wages. 

• Exporters are robustly more productive than non-exporting units. This result could not be 

‘explained away’ by factors like industry or size composition of the sample, input choices, 

markt characteristics, and fixed effects specific for the individual firm or establishment. 

• The exporter productivity premiums are only found for establishments up to an employment 

size of 250 employees. This means that the exporter premiums are scale-related, which would 

be consistent with the presence of sunk entry costs in foreign markets.  

• MNE performance premiums at the establishment level disappear when we consider firm-

specific characteristics. In services, the MNE performance premium is no longer statistically 
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significant. This means that firm-specific characteristics like management capabilities, 

innovativeness of the work force, and geographic location are more decisive than the exporter 

status of the establishment. In manufacturing MNE-related establishments have a lower TFP 

level. However, it should be kept in mind that in our large-firm sample, MNEs still have a 

higher productivity, even when firm-specific characteristics are taken into consideration. A 

possible explanation is that the manufacturing MNE-premium is based mainly in headquarter 

services that are less well captured at the establishment level. 

• We found differences in the impact of product competition in services and manufacturing. The 

impact of product homogeneity on productivity (TFP levels) is very strong. Establishments 

operating in industries that are identified as having a homogeneous product have a 

productivityhas that is about a 50% lower than the sample average. This impact is about 15 

percentage points stronger in manufacturing than in services. This is consistent with our 

expectation that product differentiation in services is more important than in manufacturing.   

• A robust result is that exporter premiums are higher in services markets with relatively 

homogeneous products, whereas in manufacturing exporter premiums are higher in markets 

with relatively differentiated products. This suggests that the type of sunk entry costs in foreign 

markets differ between manufacturing and services. Further research on this issue is necessary. 

 

 

4.4 Testing ex ante performance premiums and self selection 

So far we tested for static productivity premiums in the pooled dataset. The pooled data 

includes both new and old exporters. It can be argued that this is not the right way to test the 

self-selection, because it deals insufficiently with time-dependent, dynamic behaviour.  

The self-selection hypothesis from the heterogeneous-firms models can be tested by 

assessing the pre-export performance differences of  export starters and non-exporters. 

According to the Melitz theory, a firm self-selects into export participation on the basis of its 

relative performance in the domestic market. This implies that even before export starts we 

should find a positive performance premium.25 We thus should find a positive pre-export 

performance premium.26   

To test this we compare the ex ante productivity growth performance of both groups of 

firms over the period t–Θ  (Θ being a flexible lead period). The pre-export performance 

premium for exporters can be derived from β and the one for MNE can be derived from ψ :   

 
25 The opposite prediction could be tested as well: inappropriate self-selection and self-evaluation are punished by having to 
stop with exports. Those firms that stop exporting should have a worse productivity growth performance compared to non-
exporters or continuous exporters. However, there may be many more reasons for stopping with exports than for starting 
with exports, and for this reason this opposite self-selection behaviour is left untested. 
26 Damijan et al. (2004:11-14) have designed a testing method that  accounts for the possible presence of firm-specific 
effects and also for destination-specific (different export markets). The latter is something our data do not allow to do. 



, ,ln( )i t it it i t itX EXS MNEα β ψ γ ε−Θ −Θ= + + + +G  (4.3) 

The export start dummy EXSit =1 only if firm i starts exporting in reference year t, and zero in 

all other cases. Git-Θ  contains control variables in the form of size-class dummies and 4-digit 

industry dummies. This testing approach severely reduces the number of observations for the 

regression, since the number of export starters in each year is limited and the sample becomes 

smaller if a longer the pre-export ‘window’ (Θ) is required. Figure 4.2 shows the number of 

annual observations for export-starting establishments for Θ being one to three year. Especially 

for services, the number of observations becomes exceedingly low if we require a pre-export 

‘window’ that is longer than one year.  For the firm-level data the situation is even worse: a 3-

year pre-start window would even for manufacturing leave just 11 observations. 

 

Figure 4.2 Number of annual export starters and their pre-start data availability, manufacturing and services 
establishments, 1995-2005 
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For the firm-level data we therefore applied an alternative testing strategy, by taking a 2-year 

pre-start window and including all other firms in the sample. The large-firm  results are shown 

in Table 4.10 and - in spite of the small number of export starters - they indicate a significant 

and quite large productivity advantage of firms two years before they start exporting. This is in 

line with the prediction of the heterogeneous-firms trade models. 
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Table 4.9 Self-selection: dynamic regressions for productivity premium 2 years before export start  
(large firm SFGO sample, with industry, size and time dummies, 1997-2005)   

        Productivity performance criterion                                     

        Value added / worker a)               TFP level a)              Sales per worker a)   

Export starters versus non-starters 0.115*   0.098*   0.085*    

R2 adj 0.30     0.22     0.34      
observations (firms x years) 2.1K     2.1K     2.1K      
PM: export-starter premium b) 12.2%*   10.3%*   8.9%*     

a) Variable is measured in logs. Results for 2-digit industry*size class dummies and time dummies not reported. Significance levels: *** 
significance at 1% level, ** at 5% level, and * at 10% level. b) Export-starter productivity premium calculated as 100*[ exp(β) -1].   
Source: SFGO database, own calculations  

 

4.5 Robustness tests 

Apart from the different specifications that we have tested in the preceding sections, te 

robustness of the results is also checked with probit analysis and pseudo panel analysis. With 

probit we test for the reverse causality: to what extent does productivity predict export 

participation. Pseudo panel analysis tests whether the under-representation of establishments 

with less than 50 employees in the balanced panel of PS establishments leads to a bias in our 

results.  

Probit analysis 

Probit analysis can be used to check the probability that some firm-performance variable X 

induces a discrete change in export participation, namely from 0 (non-exports) to 1 (positive 

exports). We applied the analysis to the establishment data for manufacturing and services, 

starting with the two main productivity variables. For both sub-samples we find a very 

significant marginal change in the probability of having positive exports, i.e. establishments 

with a high productivity are much more likely to be involved in exporting. Moreover, it can be 

observed that the effect in manufacturing is much stronger than in services, i.e. the link between 

productivity and the likelihood of being an exporter is weaker in services. This confirms our 

earlier results. 



Table 4.10 Probit analysis: impact of productivity on likelihood that an establishment participates in 
exports, pooled data for services (1999-2004) and manufacturing (1993-2005) 

Productivity measure a)   Sub-      
sample 

Marginal effect 
on probability  

Standard 
error      

         z-value b) No. of ob- 
servations 

Value added per worker MFG 0.186 0.004 47.96 *** 88.0 K 
 SERV 0.109 0.009 11.79 *** 16.8 K 
    
Total factor productivity MFG 0.130 0.003 51.12 *** 88.0 K 
 SERV 0.080 0.006 13.34 *** 16.8 K 

a) The productivity variables are measured in logs.  
b) Significance levels are coded as  *** significance at 1% level, ** at 5% level, and * at 10% level.  
Source: own calculations based on PS 

 

4.6 How do results compare with other countries? 

A few comparisons between Dutch results and results for other countries have already been made. 

In this brief section we compare our results to those obtained by the International Study Group on 

Exports and Productivity ( ISGEP). 

 

CPB has joined the International Study Group on Exports and Productivity (ISGEP). This is an 

international research consortium that investigates the relation between  international trade 

participation and productivity on the basis of national firm-level data.27  At the moment that CPB 

joined this network,  ISGEP teams had already produced a common report on the basis of data for 

14 countries,  simultaneously published by all co-operating research groups (e.g. Fernandes et al. 

2007). By way of catching up, we performed an identical analysis for the Netherlands.  

 

Following the estimation benchmarks established by ISGEP, our results are fairly comparable with 

the rest of countries present in ISGEP. Table 4.11 shows the results for the Netherlands and from 

selected countries in the ISGEG group. 

 

 

 

 

 

 
27 The International Study Group on Exports and Productivity (ISGEP) consists of teams working with firm (establishment or 
enterprise) level data from 15 countries: Austria, Belgium, Chile, China, Colombia, Denmark, France, Germany, Italy, 
Ireland, Slovenia, Spain, Sweden, and the United Kingdom.  
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Table 4.11      ISGEP-compatible exporter productivity premiums  (sales per worker, exporter dummy), 
                       manufacturing industry,  firms and establishments with 20+ employed persons 

Country          Years Pooled β  
(p value)

            Fixed effects 
β    (p value)

          Number of observa-
          tions (N x T) 

Ireland 1991-2004 14.6
(0.00)

7.3
(0.00)

27232 

Germany, W. 1995-2004 15.4
(0.00)

7.2
(0.00)

311625 

NL - firms 1997-2005 16.8
(0.00)

4.7
(0.00)

4669 

NL - establishments 1993-2005 16.1
(0.00)

4.1
(0.00)

75471 

Austria 1999-2005 17.5
(0.00)

5.3
(0.00)

26404 

UK 1995-2004 9.9
(0.00)

3.9
(0.00)

52593 

Ireland 1991-2004 14.6
(0.00)

7.3
(0.00)

27232 

Note: own calculations, same methodology as ISGEP (2008); data for other countries from ISGEP (2008) 

 
 
5 Final remarks and policy implications  

The overall results for the Netherlands are in line with the big picture that is by now familiar 

from the literature: exporters are more productive than non-exporters when observed and 

unobserved heterogeneity are controlled for, and these exporter productivity  premiums tend to 

increase with the share of exports in total sales. There is strong evidence in favour of self-

selection of more productive firms into export markets, but nearly no evidence in favour of the 

learning-by-exporting hypothesis. The export premia differ considerably across countries in 

identically specified empirical models. 

 

Although we do not investigate directly the effectiveness of export promotion policies, our 

results may be useful for a future evaluation of export promotion policies. Inter alia, our 

findings that self selection forms the major driver for export participation at firm level; that 

sunk export costs form an important element in the internationalisation decisions of firms, and 

that internationalisation decisions by services firms follow different patterns than in 

manufacturing can be useful in evaluating export promotion policies.  
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