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1. Introduction 

 

Productivity growth in the EU still remains a considerable concern, especially in the 

light of unrealised European ambitions, aiming at becoming “the most competitive and 

dynamic knowledge-based economy in the world” as expressed in the ‘Lisbon Agenda’, set in 

2000 and not achieved so far. It was replaced by ‘Europe2020’ strategy of the EU to “become 

a smart, sustainable and inclusive economy” with high productivity being one of the targets 

(along with high employment and social cohesion). The truth is that the EU lags behind its 

historical reference point - the US, even though if we take into account Western European 

countries some productivity convergence took place till mid 1990s (especially in the years 

1950-1973, but also afterwards when productivity growth in Europe was less rapid than 

before but still more dynamic than in the US). European slowdown after 1995 is believed to 

be caused mainly by less dynamic emergence of the knowledge economy in Europe than in 

the US (van Ark et al., 2008). Consequently, in 2007 hourly labour productivity was higher by 

almost 18% in the US than in EU-15 countries (estimated data from Eurostat), and the gap 

increased by 8 p.p. since 1995.  

The recent enlargements of the EU changed dramatically overall productivity levels of 

the union, mainly due to the accession of countries (New Member States - NMS) with 

considerably lower levels of labour productivity than EU-15. In 2004, the year of biggest 

enlargement ever when ten new countries joined the EU, labour productivity per hour worked 

(based on GDP, PPS, data from Eurostat) ranged from only 42% of EU-15 average in Estonia 

to 125% of EU-15 average in Belgium and 158% of EU-15 average in Luxembourg. In 2009 

hourly labour productivity in NMS was at the level of 56% of EU-15 typical value, which 

compared to only 42% in 1997 indicates that some process of productivity convergence took 

place within the EU.  
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Several features may determine productivity growth patterns, starting from beta 

convergence type mechanism based on technology adoption, through endogenous forces 

based on innovation, R&D and human capital and, finally, finishing with trade-based 

productivity gains due to enhanced competition and learning effects. In the specific case of 

the EU, recent two decades have been characterised by major changes linked to the opening 

towards the countries of Central and Eastern Europe (CEECs), mainly through trade and 

political integration. Along with the integration process, the degree of trade openness of EU 

as a whole was rising – according to World Bank’s WDI1 in early 1990s EU’s ratio of total 

trade to GDP was close to 55%, it started to increase systematically in mid 1990s when the 

Europe Agreements between EU-15 countries and CEECs were signed, finally reaching the 

level of 80% in 2008 (thus already after the two EU enlargements in 2004 and 2007).2 Also 

the nature of trade changed as a result of more intense outsourcing practises and 

fragmentation of production across Europe, mainly due to the considerable cost advantage of 

CEECs and falling trade costs as a result of integration process (Martin, 2006). 

Consequently, main aim of this research is to analyze empirically the role that trade 

has played in promoting productivity growth in EU countries in the years of dynamically 

changing relations between ‘old’ EU members (EU-15 countries) and ‘candidate’, then ‘new’ 

members of the EU.  

This study contributes to the existing literature on the effects of European integration 

of productivity growth in several manners. First of all, we consider a large sample of EU 

countries, both ‘old’ and ‘new’ Member States, within an homogeneous setting allowing us to 

analyse up-to-date trade – productivity growth nexus in the period of rapid East-West 

integration. Secondly, drawing on still not fully explored industry level database (EUKLEMS, 

latest release: November 2009), we consider not only overall productivity growth, but assess 

                                                           

1 World Development Indicators. 
2 A drop in the EU’s openness ratio to 70% was registered in 2009, due to the global crisis. 
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separately the importance of inter- and intra-industry developments concerning productivity 

upgrading and efficiency gains. Thirdly, the role of trade is analyzed through the way, which 

allows us to test the hypothesis suggesting that it is important for productivity growth with 

whom and what you trade. We distinguish not only between heterogeneous effects of exports 

and imports, but also take into account the typology of partner countries and traded goods. By 

doing so we can discriminate between various responses of industry level productivity to trade 

with EU-15 and with NMS, at the same time accounting for the differences in the productivity 

effects of intensified overall goods exchange and enhanced trade in intermediate goods 

(linked to outsourcing). 

The rest of the paper is structured as follows: in Section 2, following the introduction, 

we present theoretical background and existing empirical evidence on the relationship 

between trade and productivity growth process, showing the need for deeper EU-focused 

analysis (presented in this paper).  In Section 3, we describe our industry level data along with 

emerging descriptive evidence on productivity upgrading and trade patterns in the EU since 

mid 1990s. Overall labour productivity growth is broken down into contributions resulting 

from intra-industry efficiency gains rising productivity (dominating component), as well as 

inter-industry movements of resources (labour) in a form of shift effects (far less important). 

In Section 4 we present the results of the empirical model assessing the link between intra-

industry productivity growth and trade, together with the description of robustness checks and 

control estimations. Our findings confirm that in our sample of EU-25 countries major trade 

openness has indeed played a positive role in promoting labour productivity growth 

(especially in stimulating intra-industry positive productivity developments), but the strength 

of such an effect depends on partners’ group and the typology of goods traded – trade with 

NMS and trade in intermediate goods are particularly strong determinants of intra-industry 

productivity growth. 
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2. Trade and productivity - theoretical and empirical background  

Traditional theories of trade argued that it acts mainly through mechanism of 

specialization based on comparative advantage, arising either as a result of productivity 

differentials (Ricardo, 1817) or differences in endowments (Heckscher, 1919; Ohlin, 1933) 

existing across countries. These views, however, are not able to explain patterns of 

intraindustry trade or channels through which trade can stimulate productivity. So called 

‘new’ trade theory (Krugman, 1980) or integrated models with horizontal product 

differentiation and increasing returns to scale (Helpman and Krugman, 1985) explain intra 

industry trade but still assume the existence of a ‘representative firm’, thus heterogeneous 

response of firms to major international competition through trade is not allowed.  

In more recent contributions trade has been put forward as an important determinant of 

productivity growth because, apart from facilitating the transfer of knowledge and technology 

diffusion across countries (Eaton and Kortum, 1999 and 2001), it stimulates firms to more 

competitive behaviour. In particular, more realistic heterogeneous firms models (influential 

contribution of Melitz 2003, as well as Bernard et al., 2007; Melitz and Ottaviano, 2008) are 

able to explain quite precisely how trade affects productivity. These frameworks suggest that 

not only are exporting firms usually more productive than nonexporters functioning within the 

same industries (self-selection), but also that major exposure to trade (for example through 

trade liberalization) provokes reallocation of resources across firms in the same industry, at 

the same time raising industry productivity. Major mechanism that works here involves the 

expansion of high productivity firms at the expense of low productivity establishments that 

are forced to exit due to enhanced competition. Such a selection causes a rise in overall 

industry productivity. Moreover, recent model of Melitz and Ottaviano (2008) that links 

prices, productivity and mark-ups to the number of firms on the market suggests that trade 

(imports) has pro-competitive effect till the moment of firms’ relocation, thus major import 
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penetration raises average productivity mainly in the short run. Long run effects of trade on 

technology diffusion when firms are heterogeneous were studied by Baldwin and Robert-

Nicoud (2008) or Unel (2010): trade facilitates the technology diffusion and increases average 

productivity, even though such positive gains may not be enough to prevail over the costs and 

overall welfare effect can be ambiguous. It has also been shown that overall effect of trade 

liberalization on productivity growth depends on the magnitude of knowledge spillovers in 

R&D – found relatively weak in real world (Gustafsson and Segerstrom, 2010). 

Empirical evidence based on cross-country panel studies (due to our panel data 

approach we leave aside country specific studies) rather confirms that international trade 

exerts stimulating effect on growth and productivity. Many important contributions appeared  

already in the 1990s. Sachs and Warner (1995) employed a trade policy-based measure of 

international openness (distinguishing between outward and inward oriented countries) and 

concluded that open countries grew 2.45 percent faster than closed economies, while 

openness was also correlated with higher investment and increased growth in manufacturing 

exports. The results obtained by Frankel and Romer (1999), based on a large sample of 

countries in one of the most influential early papers on trade-growth nexus, suggest that an 

increase in trade openness (the ratio of trade to GDP) by one percentage point raises income 

per person by approximately 1.5-2 percent. Ades and Glaeser (1999) argued that openness and 

initial domestic development are substitutes in generating growth thus openness should not be 

harmful for the poorest economies. Alesina et al. (2000) also found a significant effect of 

trade on productivity, pointing out gains stemming from trade liberalization and easier access 

to markets. 

Some controversy has emerged when some authors (e.g. Rodriguez and Rodrik, 2001) 

questioned the results obtained previously and argued that empirically estimated link between 

trade and growth is not robust due to measurement problems and econometric 
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misspecifications. The debate was re-opened. Wacziarg (2001) adopted a new measure of 

trade openness based on the policy component of trade shares of 57 countries between 1970-

1989, and confirmed positive impact of openness on growth. Alcala and Ciccone (2004) 

substituted conventional measure of trade openness (nominal imports plus exports to nominal 

GDP) with ‘real openness’ (defined as imports plus exports in exchange rate US$ to GDP in 

PPP US$) and confirmed that trade is a significant and robust determinant of aggregate 

productivity, with the estimated elasticity of productivity with respect to real openness close 

to 1.2 (SE=0.35). Wacziarg and Welch (2008) draw on a new data base (being an update of 

Sachs and Warner’s 1995 contribution) and confirm that trade liberalization fosters growth: 

they find that in the period of almost 50 years (1950-1998) countries that liberalized their 

trade regimes experienced average annual growth rates that were about 1.5 percentage points 

higher than before liberalization. 

Another strand of empirical literature used disaggregated (micro-level) data to 

examine the effects of trade and openness on productivity. Studies based on firm level data 

are usually performed for a single country or small samples of countries, due to problems with 

data availability and comparability across countries3. Alternatively, industry (sector) level 

data were applied to assess links between trade openness of single sectors and productivity 

patterns. As far as the specific case of Europe is concerned, Del Gatto et al. (2006) calibrated 

a counterfactual model, using firm-level data and aggregate trade statistics on a panel of 11 

EU countries (out of EU-15 group) finding that EU trade had considerable impact on 

aggregate productivity and the introduction of trade barriers in 2000 would have resulted in 

                                                           

3 For example Bernard et al. (2007) analysed the case of US. As far as European countries are concerned, see 

evidence of pro-growth effect of exporting in UK firms obtained by Girma et al. (2004); De Loecker (2007a) 

confirms productivity gains in Slovenian firms resulting from exporting. De Loecker (2007b)  provides evidence 

concerning Belgian textile plants. Wagner (2007) provides a survey of firm-level evidence on exports-

productivity nexus.  
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productivity loss of approximately 13 percent. Chen et al. (2009) performed multi-country 

study using industry level data in 7 EU-15 countries (Belgium, Germany, Denmark, Spain, 

France, Italy and the Netherlands) through the years 1989-1999. They estimate a version of 

Melitz and Ottaviano (2008) theoretical model and find evidence that at least in the short run 

trade openness exerts a stimulating effect on productivity, while prices and mark-ups tend to 

fall due to competitive effect of major exposure to trade. Corcos et al. (2009) performed 

similar calibration of  partial equilibrium model based on Melitz and Ottaviano (2008) with 

firm-level data for EU-15 (except Luxembourg) and a set of non-EU economies in 2000, 

suggesting that gains from trade are much larger in the presence of selection effects, but such 

gains are not evenly distributed across countries (small, competitive and centrally located 

countries benefit the most).4 

Recent studies concerning productivity growth in bigger groups of European countries 

focus on the sources of poor productivity developments in EU-15 sectors compared to the US 

(van Ark et al., 2008; Mc Morrow et al. 2010). However, the lack of evidence concerning the 

whole integrated EU (after the enlargements in 2004 and 2007), including NMS, is noticeable. 

Past research concerning CEECs focused on growth process in transition (in which trade have 

played a positive role, as shown in Dawson and Hubbard, 2004). Current NMS specific 

studies’ center of attention is put on productivity convergence and the role played for example 

by FDI flows, but not openness (Bijsterbosch and Kolasa, 2010). Hence, it seems that there 

exists a gap concerning empirical panel data analysis of productivity-trade relationship that 

refer to the enlarged EU and simultaneously take into account both former EU-15 countries 

and NMS and trade flows between them. 

 

                                                           

4 Among European country specific industry-level studies for example the case of UK was investigated by 

Cameron et al. (2005) who confirm the role of international trade in enhancing the speed of technology transfer 

and thus productivity growth in UK’s manufacturing sectors.  
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3. Data and methodological issues 

Main problems related to the empirical exploration of industrial structures are usually 

linked to relatively limited availability of industry level statistics, especially for larger sample 

of countries. We overcome this limit by using the latest release of EUKLEMS Growth and 

Productivity Accounts database (November 2009)5 that contains comparable disaggregated 

industrial statistics (NACE) to be used in productivity analysis of our sample of European 

countries. Time span is restricted by data availability and in the end our study covers the years 

1995-20076. For several countries (those not belonging to the euro zone) original statistics on 

value added were reported in national currencies thus we first use annual exchange rates from 

the Eurostat to express them in euros. Then, in order to calculate real productivity we compute 

value added (already in euros) per hour worked and deflate the series by industry specific 

value added price indices (also from EUKLEMS), using 1995 as a base year. Comparable 

statistics that we use for the calculation of intra-industry component of productivity growth in 

all countries in our sample (EU-15 and NMS-107) are available for 30 sectors, covering 

practically all economy and including 13 manufacturing industries plus several market and 

non-market services (Table  A1 in the Appendix). 

                                                           

5 Release November 2009 is an update of the earlier releases of EUKLEMS (March 2007, March 2008) and 

contains time series from 1970 (mainly for EU-15 countries) or 1995 (NMS) up to 2007 (or 2006). See 

O’Mahony and Timmer (2009) for an overview. Detailed information on sources and methods can be found at: 

www.euklems.net.  

6 For Poland, Portugal and Slovenia 1995-2006 due to unavailable statistics concerning the year 2007. 

7 In the paper EU-25 group is composed of EU15 and NMS-10 Throughout the study the following abbreviations 

have been adopted: EU-15 (‘old’ EU countries) - Austria (AUT), Belgium and Luxembourg (BLX), Denmark 

(DNK), Spain (ESP), Finland (FIN), France (FRA), Germany (GER), Greece (GRC), Ireland (IRL), Italy (ITA), 

Netherlands (NLD), Portugal (PRT), Sweden (SWE), United Kingdom (UK). NMS-10 (‘new’ EU countries) – 

the Czech Republic (CZE), CYP (Cyprus), EST (Estonia), Hungary (HUN), LVA (Latvia), LTU (Lithuania), 

MLT(Malta), Poland (POL), Slovak Republic (SVK) and Slovenia (SVN). 
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Trade data come from UNComtrade database accessed through WITS8. Trade statistics 

were originally reported in current US$ thus in order to be able to calculate trade penetration 

ratios (VA/imp or VA/exp) we used annual exchange rates euro-US$ from IMF. In order to 

account for heterogeneous effects of both flows, we use separately exports and imports, 

additionally distinguishing between flows to/from the following groups of partners: world, 

EU-25, EU-15, NMS-10. Furthermore, we compute separate measures of trade penetration 

concerning only intermediate goods trade, in particular treating the ratio of imports of such 

goods to value added as a proxy of outsourcing activity (see Molnar et al., 2007)9. As far as 

additional control variables are concerned, R&D expenditure ratio (as a % of GDP) comes 

from Eurostat (European’s statistical office) . 

In order to calculate the relative importance of within-industry developments in total 

labour productivity growth we apply shift-share decomposition according to which total 

labour productivity growth is broken down into contributions resulting from intra-industry 

efficiency gains rising productivity, as well as inter-industry movements of resources (labour) 

in a form of so-called dynamic and static shift effects (Fagerberg, 2000, p. 401): 
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8 World Integrated Trade Solutions. 
9 In the first step, on a basis of 5-digit trade statistics (SITC rev.3) we individuate goods that are classified as 

intermediates being subject to outsourcing practices (according to the list of goods in Molnar et al., 2007 p.69-

70). Next, we sum separately values of imports and exports of such goods for each year and country (reporter) in 

our sample and relate it to reporting country’s value added. Similar procedure is repeated taking into account 

flows of intermediates to/from: world, EU-25, EU-15, NMS10. The construction of more precise measures of 

outsourcing based on input-output tables is impossible for such a large sample of countries and time span 

considered. 
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where P indicates real labour productivity in terms of value added per hour worked, i  refers 

to countries and j  to sectors, s  is the share of employment in a given sector in total 

employment of country i, while T  denotes time period ),( 0 tt . 

Shift effects reflect the capacity of a country to move labour force towards industries with 

higher levels productivity (static shift effect – Prod_StatShift) or the ability to move towards 

industries with rapid productivity growth (dynamic shift effect – Prod_DynShift)10.  If so-

called ‘structural bonus hypothesis’ (Timmer and Szirmai (2000) is confirmed, then in the 

course of growth the shift of labour towards sectors with rising productivity contributes 

positively to overall productivity upgrading, which reflects positive effects of a structural 

change.11 However, empirical evidence (Fagerberg, 200012; Maudos et al., 200813; Timmer 

and Szirmai, 200014; Peneder, 200315) points rather to the conclusion that it is the within 

effect of productivity growth (intra industry effect – Prod_Intra) that tends to dominate over 

the contribution of inter-industry movements to productivity growth. There is no 

unambiguous tendency of labour reallocation to favour industries with high productivity 

                                                           

10  Dynamic shift effect, being an interaction term, is usually positive if fast growing sectors (in terms of 

productivity) increase their share in total employment while it is negative if industries with fastly growing 

productivity do not manage to maintain their shares in total employment. Of course, dynamic shift effect can also 

be positive if both changes (in productivity and in the employment share) are negative. 

11 On the contrary, according to the Baumol's (1967) view structural change can have a negative impact on 

aggregate growth if employment shares shift away from progressive industries to those with lower pace of 

productivity growth. 

12 Analysis based on a sample of 39 countries within the years 1973-1990. 

13 Comparative analysis of EU-15 versus the US (1977-2004). 

14 Analysis based on a sample of four Asian countries, 1963-1999. 

15 Analysis based on a sample of EU-15 countries (various years across the 1980s and 1990s), USA (1987-1997) 

and Japan (1990-1999). 
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performance. The importance of across-industries shifts in driving productivity growth is 

believed to be rather small. Moreover, our analysis aims at testing modern theories suggesting 

that trade can stimulate intra-industry productivity developments through enlarged 

competition. Consequently, we focus on intra-industry component of productivity growth 

(Prod_Intra) obtained as one of the components of productivity growth decomposition (2). 

In Table 1 we show aggregate results of productivity growth decomposition in our 

country groups, along with the relative (as percentage of total productivity growth) 

contribution of intra-industry productivity growth effect and shift effects.  

[Table 1 about here] 

Taking into account the whole sample of countries (EU-25) between the years 1995-2007 

value added per hour worked rose by almost 55% - such a rise was due to dominating intra-

industry effect, while to much lower extent resulted from the increase in the share of higher 

productivity sectors in total employment (note positive, but low static shift effect – column C) 

while dynamic shift effect was negative (column D). Comparing the two groups of countries, 

on average NMS-10 registered major positive change in total productivity (rise by 84.6% 

between 1995 and 2007) than EU-15 countries (rise by 25%). In both groups of countries total 

productivity growth  was driven by intra effect. It means that within the years 1995-2007 

changes in value added per hour worked were due mainly to positive developments (rising 

productivity) within single sectors while shift effects played much less important role.16 

Moreover, negative dynamic shift effect indicates that reallocation of labour force towards 

sectors with lower relative growth of productivity contributed negatively to productivity 

growth record. Such a negative effect was stronger in EU-15 countries than in NMS-10.  

                                                           

16
Unfortunately, unavailability of industry level statistics concerning NMS prior to the year 1995 does not allow 

us to consider productivity developments linked to the structural change that took place in these countries 

immediately after the system transformation (1989/1990). 
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In Table 2 we present intra-industry productivity developments and shift effects along 

with overall productivity growth in separate countries from EU-25 group within the years 

1995-2007 (with the exception of Portugal, Poland and Slovenia for which statistics are 

available up to the year 2006). The countries are ranked in ascending order within the two 

groups, according to overall productivity growth in the analysed period.   

[Table 2 about here] 

Productivity changes differ greatly across countries, with the Baltic States, Slovakia 

and the Czech Republic being the best performers (for example between the years 1995-2007 

in Lithuania real value added per hour worked raised by more than 200%). In all NMS-10 

countries and in eight of the EU-15 economies the input of static shift effect was positive 

which reflects some ability to move employment towards higher productivity activities. It was 

not the case in such EU-15 countries as: Italy, Netherlands, Finland, Sweden and UK where 

labour shifted to less efficient sectors and static shift effect contributed negatively to overall 

productivity growth. The support for 'structural bonus hypothesis' is weak as the average 

interaction term (dynamic shift effect) is negative in all EU-15 countries and in six of NMS-

10: it reflects general lack of ability to reallocate labour force towards sectors with rapid 

productivity growth. Only Cyprus, Malta and the Czech Republic managed to use this channel 

in promoting productivity gains.  

Additionally we show annual evidence of productivity growth and its components in 

single EU countries  (Table 3). On average in the analysed period hourly labour productivity 

rose by 1.9% per year in EU-15 economies (with intra-industry productivity growth equal to 

2.03%) and by 5% in NMS-10 (with intra-industry productivity growth equal to 4.8%). Again, 

dynamic shift effect results to be negative in case of most countries, while static shift effect is 

negative or negligible. 

[Table 3 about here] 
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To sum up: it seems that apart from few specific exceptions productivity growth in EU 

countries after 1995 was driven by intra-industry developments.17 In the following part of the 

paper we will examine the role of trade liberalization in such an aspect of productivity 

growth. 

 

4 The role of trade in productivity growth and intra-industry productivity gains 

 

4.1 Trade patterns concerning EU-25 countries (1995-2007) 

Since mid-1990s Europe has experienced major changes in trade patterns, mainly due 

to the opening of EU-15 countries towards economies from Central and Eastern Europe that 

eventually joined the EU in 2004 (and 2007). When Association Agreements came into force, 

transition economies previously hidden behind the ‘Iron Curtain’ increased the degree of 

openness and managed to increase (namely: double) their shares in trade of EU-15 countries: 

between the years 1995-2007 share of imports of EU-15 countries from NMS-10 (in total EU-

15 imports) raised from 2.3% to 4.9% while the share of exports from EU-15 (in total EU-15 

exports) to NMS-10 raised from 3.3 to 6%. At the same time, the ratio of exports from EU-15 

to other EU-15  countries diminished from 64% to 53% of total exports, figures relating to 

intra EU-15’s imports are very similar (all data from UNComtrade).  Trade reorientation took 

place within Europe. Moreover, the degree of openness of European countries was changing. 

Figure 1 shows the evolution of trade openness in our sample of EU-25 countries (in 

order to capture more precisely the degree of trade penetration we calculated separately export 

and import shares with respect to reporter’s value added, and not the general degree of total 

trade openness with respect to GDP). In general figures refer to EU-25 as reporters, while 

                                                           

17 Maudos et al. (2008), using the data from earlier release of EUKLEMS and similar methodology, confront 
productivity changes in EU-15 and in the US in the years 1977-2004 and conclude that the divergence between 
EU-15 and US productivity levels since mid 1990s is due to the lower productivity growth within sectors (intra-
industry effects) in EU-15 than in US. 
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separate lines refer to trade with alternative groups of partners starting from the most general 

formulation (trade with all partners – world: WLD) and then restricted to trade with partners 

belonging to EU-25, EU-15 and NMS-10. Analogically, in the same way Figure 2 presents 

penetration ratios referring to trade in intermediate goods only.18  

According to Figure 1 since 1995 EU-25 have increased the degree of openness: the 

relation of total exports (to the world) to VA rose from 37% in 1995 to 48% in 2007; however 

a considerable drop in export penetration ratio was registered in the years 2000-2003. Import 

penetration followed very similar pattern (increase from 43% in 1995 to 56% in 2007) but the 

share of imports to VA was always higher than the share of exports in VA. If we consider 

alternative partners, the ratios are obviously smaller due to much lower volumes of trade. 

However, while ratios of exports destined to EU-15 (or imports coming from EU-15) to VA 

of reporting countries from EU-25 group were always above 20% and remained rather stable, 

penetration ratios referring to trade with NMS-10 were considerably lower (below 6% in 

2007) but were constantly rising since 1995. It proves that the importance of countries that 

joined the EU in 2004 has been constantly improving in the European trade network. 

As it can be seen in Figure 2, patterns of intermediate goods trade openness are similar 

(it is true for flows in both directions) to those described above. When we consider general 

intermediate goods trade openness (exports to/imports from the world with respect to VA) we 

can notice that it was rising dynamically till the year 2000, then a considerable drop took 

place and the ratio started to rise again slowly after 2003. Similar pattern is confirmed if we 

consider trade with partners only from EU-25 and EU-15 groups (here, however, after 2004 

                                                           

18 For both figures the following formula was adopted: 
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where T is the time period, k is the partner country belonging to partners’ group p={WLD, EU-25, EU-15, 

NMS10} and trade = {exp_total, exp_interm, imp_total, imp_interm} is value of trade flow reported by EU-25 
where exp_total and imp_total denote flows of all types of goods while exp_interm and imp_interm refer to 
flows of intermediate goods only. Observations for which reporter=partner were eliminated. 
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penetration rations were slightly declining). Trend is different, however, if we take into 

account intermediate goods exchange with New Member States. The ratios of both exports 

and imports of intermediate goods to/from NMS-10 countries, expressed with respect to the 

VA of reporters from EU-25, were slowly but constantly rising within the analysed period and 

no drop was registered. It is a sign that practically immediately after the opening up towards 

countries from Central and Eastern Europe, NMS-10 became an important and stable partner 

in outsourcing practises of the whole EU. 

 

[Figure 1 & Figure 2 about here] 

 

4.2 Econometric estimations of productivity-trade nexus 

 In order to analyse quantitatively the link between trade and intra-industry 

productivity growth revealed through shift-share analysis and being the main component of 

overall change in labour productivity obtained through the decomposition (2), we estimate the 

following equation19: 

iTTiTiTiTiT dRDgrTechDistVAptradeIntraod εβββα +++++= 321 )/_(_Pr  (3) 

where i refers to countries and T  to time period (we use annual observations). Prod_Intra 

denotes dominating intra-industry productivity growth (in %), obtained from total 

productivity growth by clearing out shift effects. 20  Our crucial variable of interest, 

trade_p/VA, is a measure of trade penetration ratio (value of trade flow reported by country i 

and divided by reporting country’s value added, expressed in %) with p denoting the partner’s 

                                                           

19 We have checked alternative formulations of the model, showing here the best performing one. See the 

robustness check section. 

20 Additionally (in the robustness check section in the Appendix) we present the results obtained with total 

productivity growth as left hand side variable. 
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group. We take into account exports and imports separately; checking also if the choice of 

trade partners is important for productivity changes and additionally accounting for the 

differences in overall trade and trade in intermediate goods. Consequently,  

ikNMSEUEUWLDp
VA

ptrade

VAptrade
iT

K

k

ikT

iT ≠∀=∀=
∑

= };10,15,25,{

_

)/_( 1   (4) 

where i denotes reporting country, k is the partner country belonging to partners’ group 

p={WLD, EU25, EU15, NMS10} and trade = {exp_total, exp_interm, imp_total, imp_interm} 

where exp_total and imp_total denote flows of all types of goods while exp_interm and 

imp_interm refer to flows of intermediate goods only. For example (exp_total_NMS10/VA)i 

denotes the ratio of total exports to NMS-10 countries reported by country i in value added of 

country i, while (imp_interm_EU15/VA)i denotes the ratio of intermediate goods imports from 

EU-15 countries reported by country i in value added of country i. 

TechDist reflects relative distance from the productivity frontier (potentially important 

from the point of view of beta convergence growth mechanism, suggesting that countries 

further away from the frontier may register higher pace of productivity growth). We assume 

that EU-15 countries represent higher level of technological advance thus TechDist is 

measured as relative productivity (in terms of VA per hour worked) with respect to EU-15 

average, expressed in % so that EU-15=100%. Lower values of TechDist reflect major 

distance from European technological frontier (in the robustness checks section we will 

control for other measure of the frontier). At the same time this variable allows us to correct 

for cross-country heterogeneity concerning productivity levels. Additionally, in order to check 

if apart from transfer of technology from abroad, changes in domestic technology potential 
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are important for productivity growth (Keller, 2000), we include another control variable in 

the form of growth rate of R&D spending (in%).21  

All the variables are expressed in % which allows us for a convenient interpretation of 

the estimated coefficients. In order to account for unobserved business cycle effects all 

estimations include a set of time dummies dT. 

As for the estimation method, adopted formulation requires the use of panel data 

techniques. The use of standard techniques alternative to OLS (fixed effects or random 

effects) seems to be improper due to potential endogeneity problems: productivity may be 

affected by trade but also major trade openness can be a result of higher productivity and thus 

higher competitiveness at international markets. Consequently, we cannot treat variables 

linked to trade as strictly exogenous and in order to obtain consistent parameter estimates of 

β1, the use of instrumental variables (IV) techniques is required. We base the choice between 

IV fixed and random effects model on Hausman test, finally relying on IV RE estimates 

obtained with Balestra and Varadharajan-Krishnakumar (1987) generalised two-stage least 

squares method (G2SLS) with trade variables instrumented by their lags. Robustness checks 

propose also alternative method of estimation. The results of benchmark models are reported 

in Tables 4-7. 

[Table 4  about here] 

                                                           

21 In the light of endogenous growth theory international technology spillovers promoting rapid productivity 

growth are likely to be more successful if so-called ‘absorptive capacity’ is strong. In this respect both domestic 

R&D (Cohen and Levinthal,1989) and human capital (Nelson and Phelps, 1966; Benhabib and Spiegel, 1994) 

should also be considered as factors influencing productivity developments. We have tried to include as control 

variables human capital measure - HC (tertiary enrolment ratio as % of population aged over 15, expressed in 

levels and as a growth rate of HC – none of the variables was significant (but other coefficients in the model 

remained stable). We have also included as control variable the level of RD (expressed as a share of R&D 

spending over GDP and as a number of researchers in R&D), again these variables were not significant but with 

no impact on other results. Only R&D growth resulted to be significant, thus we report it here (other results 

obtainable on request). 
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[Table 5  about here] 

[Table 6  about here] 

[Table 7  about here] 

In all specifications, independently if we take into account export or imports of all 

goods or of intermediate goods only, the degree of trade penetration (openness) results to be 

positively and statistically significantly linked to intra-industry productivity growth in our 

sample of European countries. The coefficients associated with openness measures remain 

fairly stable no matter what other control variables are included. However, crucial findings 

concern the role of trade for productivity growth when we account for heterogeneity of trade 

partners and alternative typologies of trade flows. 

 Looking at the ratio of exports (all products) to VA – Table 4 – it turns out that albeit 

major overall export penetration ratios concerning all trade partners (exp_total_WLD/VA: 

columns 1-4) and partners from EU-25 or EU-15 (exp_total_EU25/VA: columns 5-8; 

exp_total_EU15/VA: columns 9-12) is a positive determinant of intra-industry productivity 

growth, the major stimulus is given through trade with New Member States 

(exp_total_NMS10/VA: columns 13-16). A rise in the ratio of exports to NMS-10 to VA of 

reporting country by 1p.p. can be associated with approximately 0.4 p.p. rise in intra-industry 

productivity growth rate (the effect is four to five times stronger than in case of alternative 

groups of partners). The impact of imports from NMS-10 (Table 5) is only slightly weaker but 

the same pattern is confirmed – major openness with respect to imports from NMS-10 is a 

stronger determinant of intra-industry productivity growth than if we consider penetration 

ratios of imports from EU-15, EU-25 or WLD. Of course, such pattern can reflect the fact that 

in the analysed period the relation of trade with NMS-10 to VA of European countries was 

generally much lower than in case of trade with EU-15, EU-25 or WLD (Figure 1 and Figure 
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2), thus rises in relatively low trade intensity with NMS-10 were stronger in terms of relative 

impact on productivity growth, but not necessarily in absolute terms. 

Another important conclusion can be drawn when we focus on trade in intermediate 

goods. The results reported in Table 6 and Table 7 confirm stimulating effects of more intense 

trade in intermediates on intra-industry productivity gains and in general the effect is stronger 

than in case of exports/imports of all goods. However, again, especially the exchange of non 

final goods and components with New Member States exerts a positive effect on productivity 

growth in European countries. Moreover, such an impact is stronger than influence of trade of 

all goods on productivity growth:  rise in the ratio of intermediate goods’ exports to NMS-10 

to VA of exporting country by 1p.p. can be associated with rates of intra-industry productivity 

growth higher by as much as 0.6-0.8 p.p. Similarly, a rise in the ratio of intermediate goods’ 

imports from NMS-10 to VA of importing country by 1p.p. can be associated with rates of 

intra-industry productivity growth higher by approximately 0.8-1 p.p. The relation of imports 

of intermediates to VA can be treated as a proxy of outsourcing intensity (Molnar et al., 

2007), thus we can see that outsourcing practises in enlarged Europe have considerable 

productivity effects and especially major exchange of intermediates with New Member States 

contributed significantly to productivity growth in EU-25. 

As far as additional variables are concerned, the coefficient associated with the 

distance from the technological frontier (TechDistance) is in most cases negative (as 

expected), but it is not always significant. Technological backwardness is among robust (but 

small in terms of the magnitude of coefficients) determinants of productivity growth if we 

consider the role played by exports (of all goods and of intermediate goods), but not always in 

case of imports and not in case of exports to NMS-10. As far as R&D expenditure growth is 

concerned, it results to be a robust and positive factor in promoting intra-industry labour 

productivity growth (however, again, the impact is not very strong as the growth rate of R&D 
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spending with respect to GDP higher by 1 p.p. can be associated with approximately 0.1 p.p. 

rise in the growth rate of intra-industry productivity).  

 

4.3 Robustness checks 

In order to check the robustness of our results, pointing towards general stimulating 

influence of trade on productivity growth, with stronger effect of trade with NMS-10 and 

major influence of intermediate goods’ trade than of all goods trade, we performed a set of 

additional estimations. First of all, we used total productivity growth (and not its intra-

industry component) as alternative dependent variable. The results remain stable and 

statistically significant – higher ratios of export or import to VA can be related to higher rates 

of productivity growth, but trade in intermediates and trade with NMS-10 countries exercise 

stronger effect on total productivity growth than flows of all goods and trade with other 

partner groups. 

[Tables A1-A4] 

Next, we checked the robustness of the results with respect to the estimation method. We 

adopted (as alternative to G2SLS) Baltagi's (1981) EC2SLS random-effects IV estimator 

which can be treated as a weighted average of the "within" and "between" estimators. 

[Tables B1-B4 ] 

We also checked if the change in the measure o technological frontier is important for 

the obtained results – we used the measure based on the distance from relative productivity in 

the whole sample of countries (thus expressed as VA/hour worked with EU25 level being the 

benchmark, and not EU15 as before). Crucial results concerning trade effects of productivity 

remain stable. 

 [Tables C1-C4] 
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Given many ways of measuring trade openness, we tried to substitute our measures 

with alternative ones, adopting to our case the ratio of imports relative to the sum of imports 

net of exports plus output used by Chen et al. (2009): 

( )
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where i denotes reporting country, T – time period, k is the partner country belonging to 

partners’ group p={WLD, EU25, EU15, NMS10}. So measured degree of openness is smaller 

than the ratio  of imports to value added, but the results of estimations remain very stable and 

estimated coefficients are comparable to those reported in the main text. 

[Table D1] 

Finally, given that the major part of trade with NMS-10 is indeed done with five 

biggest countries from that group (Poland, Hungary, Slovenia, Slovakia and the Czech 

Republic), we controlled the robustness of our findings including into the regressions 

measures of trade penetration based on values of trade with NMS-5. The results are very 

similar as those obtained with penetration ratios based on exports or imports to/from NMS-10; 

again coefficients associated with exp_total_NMS5/VA, imp_total _NMS5/VA, 

exp_interm_NMS5 / VA and imp_interm_NMS5 / VA are positive, significant, robust to the 

inclusion of other control variables and higher than those obtained with trade penetration 

ratios referring to trade with the world, EU25 or EU15. The only difference is that the impact 

of export (of all goods and intermediate goods only) to NMS-5 is slightly weaker than exports 

to NMD-10, while the effect of imports from NMS-5 is a bit stronger than imports from 

NMS-10. 

[Table E1] 
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5. Summary of the findings and conclusions 

The aim of this paper was to assess empirically the link between productivity growth 

and trade patterns in the sample of 25 European Countries (EU-15 and ten economies that 

joined the EU in 2004) in the years following trade liberalisation between Western and 

Eastern European countries. Due to availability of disaggregated data we focus on the period 

of time 1995-2007. The analysis fills in the gap concerning productivity-trade research 

concerning both ‘old’ and ‘new’ EU member states. 

Recent theoretical contributions suggest that trade affects productivity mainly through 

stimulating behaviour on firms’ performance due to mechanisms linked to stronger 

competition and self-selection, eventually rising productivity levels of separate industries. 

Consequently, even though we estimate productivity-trade nexus at the level of countries, 

drawing on disaggregated industrial statistics we first isolate intra-industry component of 

productivity growth. Our analysis should be understood as complementary to traditional 

industry-level studies on the impact of trade on productivity. The results of shift-share 

decomposition of value added per hours worked growth confirm that in our broad sample of 

European countries intra-industry mechanisms were by far more important in provoking 

productivity gains than shifts of labour across industries.  

In the next step we estimate econometrically, by means of instrumental variables 

method, the relationship between trade penetration ratios and intra-industry component of 

productivity growth. We account for heterogeneous effects of exports and imports, checking 

also if the typology of goods traded (all gods versus intermediate goods exchange) and 

different partners’ groups matter for productivity growth. By doing so we test not only the 

importance of trade as such, but also if the choice of trade partners is important and if 

intermediate goods exchange effects productivity in a different manner than overall trade.  
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Our findings have important policy implications. First of all, we confirm that trade can 

stimulate intra-industry productivity gains. Exports and imports alike influence positively 

productivity growth while intermediate goods exchange exerts even stronger (approximately 

two times more intense) influence on productivity than trade of all goods. In other words, 

major intensity of trade in intermediate goods can be linked with rises in intra-industry 

efficiency which proves stimulating, in terms of growth, influence of outsourcing practises 

across the enlarged European Union. 

Moreover, trade integration with less developed countries (in our case NMS) seems to 

have had a particularly strong and positive effect on pace of productivity growth in reporting 

European countries: the effect is four to five times stronger than in case of alternative groups 

of partners. It is an important result, contrary to the common view that only trade with more 

advanced economies stimulates domestic productivity gains. Our results remain robust to 

changes in the estimation method, way of measuring openness, broader definition of the 

technological frontier or restricting NMS group to five CEECs only.  
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FIGURES 

 

 

 

 

 

 

 

 

 

 

Figure 1. Trade openness (penetration ratios), all goods, EU25, 1995-2007 

Source: own elaboration with UNComtrade data (WITS) 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Trade openness (penetration ratios), intermediate goods, EU25, 1995-2007 

Source: own elaboration with UNComtrade data (WITS)
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TABLES 

 

 

 

Table 1. Decomposition of hourly labour productivity growth, (EU25, EU15, NMS10, total growth rate 

1995-2007) 

 

  Intra-industry  Shift effect 

    

Total Productivity 
growth effect   

    

∆P/P 

[A] 

Prod_Intra 

[B] 

Prod_StatShift 

[C] 

Prod_DynShift 

[D] 

EU-25 total growth rate 1995-2007 [%] 54.9 56.1 4.6 -5.8 

  as % of total productivity growth 100.0% 102.2% 8.5% -10.6% 

EU-15 total growth rate 1995-2007 [%] 25.2 28.5 2.1 -5.4 

  as % of total productivity growth 100.0% 113.1% 8.3% -21.4% 

NMS-10 total growth rate 1995-2007 [%] 84.6 83.6 7.2 -6.3 

  as % of total productivity growth 100.0% 98.9% 8.5% -7.4% 

Note: A~=B+C+D 

Source: own elaboration based on data from EUKLEMS (2009) 
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Table 2. Decomposition of hourly labour productivity growth, (EU25 countries, total growth rate 

1995-2007*) 

country 
Total Productivity 

growth [%] 
Intra-industry effect 

[%] 
Shift effect 

[%] 

 
∆P/P 

[A] 

Prod_Intra 

[B] 

Prod_StatShift 

[C] 

Prod_DynShift 

[D] 

EU-15:     

ITA 5.8 9.0 -0.2 -3.1 

ESP 7.5 7.7 8.5 -8.7 

DNK 7.7 9.3 1.0 -2.6 

BLX 12.1 13.6 2.0 -3.6 

NLD 21.1 27.1 -2.3 -3.7 

FRA 21.9 24.7 0.0 -2.8 

PRT 22.9 28.3 1.1 -6.5 

GER 24.5 23.6 5.0 -4.1 

AUT 24.6 27.8 2.8 -6.0 

GRC 29.1 19.9 15.3 -6.1 

FIN 38.6 45.4 -1.9 -4.8 

IRL 47.4 56.7 2.0 -11.3 

SWE 48.9 59.1 -0.5 -9.7 

UK 53.3 59.5 -1.1 -5.1 

NMS-10:     

HUN 8.6 3.9 4.7 0.0 

CYP 30.3 21.6 7.4 1.3 

MLT 38.7 30.3 7.1 1.4 

POL 40.0 42.0 4.2 -6.3 

SVN 57.0 44.2 25.0 -12.1 

CZE 91.7 84.7 4.0 3.0 

LVA 107.3 107.8 9.5 -10.0 

SVK 118.9 138.7 0.4 -20.2 

EST 140.8 150.4 6.0 -15.7 

LTU 212.4 212.8 3.7 -4.1 

Notes:  

*PRT, POL and SVN: 1995-2006 due to data availability 

A~=B+C+D 

Source: own elaboration based on data from EUKLEMS (2009) 
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Table 3. Decomposition of hourly labour productivity growth, (EU25 countries, average of annual 

growth rates within the period 1995-2007*) 

 

Intra-industry 
effect Shift effect 

country 
Total Productivity growth 

[%] [%] [%] 

  
∆P/P 

[A] 

Prod_Intra 

[B] 

Prod_StatShift 

[C] 

Prod_DynShift 

[D] 

          

ITA 0.47 0.63 -0.10 -0.06 

ESP 0.61 0.38 0.32 -0.09 

DNK 0.63 0.70 -0.03 -0.05 

BLX 0.96 1.02 0.03 -0.10 

NLD 1.61 1.96 -0.31 -0.04 

FRA 1.67 1.80 -0.09 -0.04 

GER 1.84 1.63 0.26 -0.05 

AUT 1.85 1.87 0.04 -0.06 

PRT 1.90 1.90 -0.07 -0.08 

GRC 2.18 1.73 1.18 -0.72 

FIN 2.77 3.19 -0.37 -0.06 

IRL 3.31 3.61 -0.11 -0.18 

SWE 3.50 3.95 -0.31 -0.15 

UK 3.81 4.04 -0.14 -0.09 

EU-15 (average) 1.94 2.03 0.02 -0.13 

HUN 0.93 0.79 0.54 -0.39 

CYP 2.27 1.71 0.54 0.02 

MLT 2.81 2.40 0.46 -0.05 

POL 3.47 3.12 0.14 -0.08 

SVN 4.19 2.68 1.30 -0.14 

CZE 5.73 5.50 0.34 -0.11 

LVA 6.49 6.55 0.77 -0.83 

SVK 6.99 7.29 0.17 -0.47 

EST 7.76 8.21 0.54 -0.99 

LTU 10.07 10.14 0.80 -0.87 

NMS-10 (average) 5.07 4.84 0.56 -0.39 

Notes:  

*PRT, POL and SVN: 1995-2006 due to data availability 

A~=B+C+D 

Source: own elaboration based on data from EUKLEMS (2009)
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Table 4.  Estimation results: intra-industry productivity growth versus export openness (reporters: EU25 countries, 1995-2007) 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

exp_total_WLD / VA 0.082*** 0.067*** 0.075*** 0.089***             

 [3.474] [3.367] [3.639] [3.773]             

exp_total_EU25 / VA     0.104*** 0.083*** 0.093*** 0.113***         

     [3.544] [3.278] [3.595] [3.864]         

exp_total_EU15 / VA         0.105*** 0.086*** 0.102*** 0.122***     

         [2.993] [2.833] [3.231] [3.414]     

exp_total_NMS10 / VA             0.428*** 0.377*** 0.385*** 0.425*** 

             [5.118] [3.932] [4.034] [5.234] 

TechDist  -0.028*** -0.026***   -0.026*** -0.024**   -0.029*** -0.027***   -0.01 -0.008  

  [-2.939] [-2.646]   [-2.711] [-2.400]   [-2.967] [-2.680]   [-1.044] [-0.826]  

RDgr   0.093** 0.102***   0.095** 0.103***   0.097** 0.106***   0.080** 0.083** 

   [2.404] [2.597]   [2.442] [2.632]   [2.469] [2.679]   [2.099] [2.202] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups# 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 31.54 39.73 45.31 38.42 32.06 92.36 44.78 39.14 62.56 35.56 41.58 35.69 45.27 122.94 52.41 51.93 

p 0.002 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000 

 
Notes: exp_total_WLD / VA: ratio of exports to the World to value added of reporting country, exp_total_EU25 / VA: ratio of exports to EU25 to value added of reporting 
country, exp_total_EU15 / VA: ratio of exports to EU15 to value added of reporting country, exp_total_NMS10 / VA: ratio of exports to NMS10 to value added of reporting 
country; all trade penetration rates in %. TechDistance: relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to 
GDP), in %. Constant included – not reported. Results of random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates 
instrumented with their lags. Time dummies included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  # number of groups is equal to 24 because BEL 
and LUX are treated jointly as BLX. 

Source: own calculations
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Table 5. Estimation results: intra-industry productivity growth versus import openness (reporter: EU25 countries, 1995-2007) 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

imp_total_WLD / VA 0.090*** 0.072*** 0.076*** 0.093***             

 [4.029] [3.176] [3.308] [4.103]             

imp_total_EU25 / VA     0.120*** 0.088*** 0.092*** 0.119***         

     [3.604] [2.737] [2.802] [3.591]         

imp_total_EU15 / VA         0.123*** 0.080** 0.083** 0.122***     

         [3.063] [2.218] [2.280] [3.051]     

imp_total_NMS10 / VA             0.389*** 0.328*** 0.347*** 0.394*** 

             [4.912] [3.390] [3.652] [5.170] 

TechDistance  -0.015 -0.012   -0.017 -0.015   -0.022** -0.021*   -0.011 -0.008  

  [-1.404] [-1.120]   [-1.632] [-1.411]   [-2.177] [-1.956]   [-1.105] [-0.833]  

RDgr   0.081** 0.085**   0.071* 0.073*   0.071* 0.073*   0.082** 0.087** 

   [2.074] [2.195]   [1.829] [1.858]   [1.806] [1.845]   [2.154] [2.290] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups# 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 35.35 38.39 42.73 40.69 32.11 35.28 39.12 36.53 64.42 32.23 35.97 32.83 42.66 43.72 50.2 50.87 

p 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.000 0.002 0.001 0.002 0.000 0.000 0.000 0.000 

 
Notes: imp_total_WLD / VA: ratio of imports from the World to value added of reporting country, imp_total_EU25 / VA: ratio of imports from EU25 to value added of 
reporting country, imp_total_EU15 / VA: ratio of imports from EU15 to value added of reporting country, imp_total_NMS10 / VA: ratio of imports from NMS10 to value 
added of reporting country; all trade penetration rates in %. TechDistance: relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure 
(with respect to GDP), in %. Constant included – not reported. Results of random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade 
penetration rates instrumented with their lags. Time dummies included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01. # number of groups is equal to 24 
because BEL and LUX are treated jointly as BLX. 

Source: own calculations 
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Table 6.  Estimation results: intra-industry productivity growth versus intermediate goods’ export openness (reporter: EU25 countries, 1995-2007) 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

exp_interm_WLD / VA 0.127*** 0.099** 0.120*** 0.147***             

 [2.775] [2.542] [2.946] [3.191]             

exp_interm_EU25 / VA     0.201*** 0.150*** 0.180*** 0.230***         

     [3.208] [2.763] [3.189] [3.629]         

exp_interm_EU15 / VA         0.203*** 0.152** 0.184*** 0.237***     

         [2.787] [2.433] [2.843] [3.201]     

exp_interm_NMS10 / VA             0.806*** 0.636*** 0.686*** 0.825*** 

             [3.600] [2.751] [2.953] [3.856] 

TechDistance  -0.028*** -0.026**   -0.025** -0.022**   -0.028*** -0.026**   -0.017* -0.014  

  [-2.855] [-2.554]   [-2.524] [-2.168]   [-2.803] [-2.497]   [-1.647] [-1.366]  

RDgr   0.097** 0.106***   0.098** 0.107***   0.094** 0.105***   0.086** 0.092** 

   [2.454] [2.668]   [2.473] [2.704]   [2.384] [2.621]   [2.222] [2.379] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups# 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 62.09 34.07 39.92 34.13 29.53 86.94 41.36 37.04 26.88 84.1 38.95 33.91 32.16 36.77 41.93 39 
p 0.000 0.001 0.000 0.001 0.003 0.000 0.000 0.000 0.008 0.000 0.000 0.001 0.001 0.000 0.000 0.000 

 
Notes: exp_interm_WLD / VA: ratio of exports of intermediate goods to the World to value added of reporting country, exp_interm_EU25 / VA: ratio of exports of 
intermediate goods to EU25 to value added of reporting country, exp_interm_EU15 / VA: ratio of exports of intermediate goods to EU15 to value added of reporting country, 
exp_interm_NMS10 / VA: ratio of exports of intermediate goods to NMS10 to value added of reporting country; all trade penetration rates in %. TechDistance: relative 
productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to GDP), in %.Constant included – not reported. Results of random 
effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates instrumented with their lags. Time dummies included. t-statistics in 
squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01. # number of groups is equal to 24 because BEL and LUX are treated jointly as BLX. 

Source: own calculations 
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Table 7. Estimation results: intra-industry productivity growth versus intermediate goods’ import openness (reporter: EU25 countries, 1995-2007) 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

imp_interm_WLD / VA 0.175*** 0.128*** 0.147*** 0.188***             

 [3.722] [2.844] [3.169] [3.988]             

imp_interm_EU25 / VA     0.225*** 0.160** 0.178*** 0.233***         

     [3.527] [2.508] [2.728] [3.655]         

imp_interm_EU15 / VA         0.228*** 0.142** 0.159** 0.237***     

         [3.076] [2.058] [2.246] [3.190]     

imp_interm_NMS10 / VA             0.977*** 0.817*** 0.888*** 1.008*** 

             [4.424] [3.192] [3.563] [4.895] 

TechDistance  -0.017* -0.014   -0.016 -0.013   -0.021** -0.018*   -0.012 -0.009  

  [-1.652] [-1.266]   [-1.531] [-1.198]   [-2.010] [-1.702]   [-1.189] [-0.878]  

RDgr   0.092** 0.099**   0.084** 0.090**   0.081** 0.088**   0.089** 0.095** 

   [2.339] [2.533]   [2.150] [2.282]   [2.061] [2.228]   [2.325] [2.495] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups# 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 33.09 87.93 41.26 39.83 73.52 34.1 38.71 36.84 28.27 85.98 36.1 33.48 38.52 110.27 48.3 48.25 

p 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.005 0.000 0.001 0.001 0.000 0.000 0.000 0.000 

 
Notes: imp_interm_WLD / VA: ratio of imports of intermediate goods from the World to value added of reporting country, imp_interm_EU25 / VA: ratio of imports of 
intermediate goods from EU25 to value added of reporting country, imp_interm_EU15 / VA: ratio of imports of intermediate goods from EU15 to value added of reporting 
country, imp_interm_NMS10 / VA: ratio of imports of intermediate goods from NMS10 to value added of reporting country; all trade penetration rates in %. TechDistance: 
relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to GDP), in %. Constant included – not reported. Results of 
random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates instrumented with their lags. Time dummies included. t-
statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01. # number of groups is equal to 24 because BEL and LUX are treated jointly as BLX. 

Source: own calculations 
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APPENDIX 

Table 8. List of sectors used in the productivity analysis  
  Description (code)  Class  

 1   Food, beverages and tabacco (15t16)  Manuf 

2   Textiles, leather and footwear (17t19) Manuf 

3   Wood and products of wood and cork (20) Manuf 

4   Pulp, paper, paper products, printing and publishing (21t22) Manuf 

5   Coke, refined petroleum and nuclear fuel (23) Manuf 

6   Chemicals and chemical products (24) Manuf 

7   Rubber and plastics (25) Manuf 

8   Other non-metallic mineral products (26) Manuf 

9   Basic metals and fabricated metal products (27t28) Manuf 

10   Machinery, nec (29) Manuf 

11   Electrical and optical equipment (30t33) Manuf 

12   Transport equipment (34t35) Manuf 

13   Manufacturing n.e.c., recycling (36t37) Manuf 

14   Sale, maintenance and trade of vehicles (50)  

15  Wholesale and commission trade except of motor vehicles and motorcycles (51)  

16  Retail trade except of motor vehicles and motorcycles (52)  

17  Transport and storage (60t63)  

18   Post and telecommunications (64)  

19   Real estate activities (70)  

20   Renting of m&eq and other business activities (71t74)  

21   Agriculture, hunting, forestry and fishing  (AtB)  

22   Mining and quarrying (C)  

23   Electricity, gas and water supply (E)  

24   Construction (F)  

25  Hotels and restaurants (H)  

26   Financial intermediation (J)  

27  Public admin and defence; compulsory social security (L)  

28  Education (M)  

29  Health and social work (N)  

30  Other community, social and personal services (O)  

Note: Manuf – manufacturing; EU KLEMS codes in parenthesis 
Source: own elaboration based on EUKLEMS (2009) 
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 ROBUSTNESS CHECKS  

(Changed details of estimation -  in the tables in bold) 

 

Robustness A. Total productivity growth instead of Intra-industry productivity growth 

Table A1. Estimation results: total productivity growth versus export openness 

 Dep.var.: Total productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

exp_total_WLD / VA 0.083*** 0.065*** 0.072*** 0.090***             

 [3.618] [3.454] [3.750] [3.943]             

exp_total_EU25 / VA     0.106*** 0.079*** 0.089*** 0.115***         

     [3.681] [3.323] [3.671] [4.028]         

exp_total_EU15 / VA         0.109*** 0.083*** 0.099*** 0.126***     

         [3.159] [2.920] [3.349] [3.615]     

exp_total_NMS10 / VA             0.426*** 0.353*** 0.362*** 0.422*** 

             [5.288] [3.934] [4.063] [5.464] 

TechDistance  -0.031*** -0.029***   -0.029*** -0.027***   -0.032*** -0.030***   -0.014 -0.012  

  [-3.482] [-3.148]   [-3.231] [-2.877]   [-3.491] [-3.161]   [-1.551] [-1.302]  

RDgr   0.098** 0.108***   0.099*** 0.109***   0.101*** 0.113***   0.084** 0.089** 

   [2.565] [2.795]   [2.603] [2.830]   [2.633] [2.888]   [2.274] [2.417] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 33.29 44.62 50.96 41.3 33.77 43.32 50.01 42.01 30.08 98.8 46.83 38.68 47.73 52.93 58.96 56.15 

p 0.001 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

 
Notes: exp_total_WLD / VA: ratio of exports to the World to value added of reporting country, exp_total_EU25 / VA: ratio of exports to EU25 to value added of reporting  
country, exp_total_EU15 / VA: ratio of exports to EU15 to value added of reporting country, exp_total_NMS10 / VA: ratio of exports to NMS10 to value added of reporting 
country; all trade penetration rates in %. TechDistance: relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to 
GDP), in %. Constant included – not reported. Results of random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates 
instrumented with their lags. Time dummies included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  

Source: own calculations 
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Table A2.  Estimation results: total productivity growth versus import openness 

 Dep.var.: Total productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

imp_total_WLD / VA 0.093*** 0.070*** 0.074*** 0.095***             

 [4.348] [3.337] [3.465] [4.425]             

imp_total_EU25 / VA     0.128*** 0.090*** 0.094*** 0.127***         

     [4.038] [3.015] [3.090] [4.030]         

imp_total_EU15 / VA         0.136*** 0.085** 0.088*** 0.135***     

         [3.514] [2.524] [2.589] [3.498]     

imp_total_NMS10 / VA             0.387*** 0.305*** 0.325*** 0.394*** 

             [5.139] [3.367] [3.676] [5.525] 

TechDistance  -0.018* -0.015   -0.020** -0.018*   -0.025*** -0.023**   -0.015 -0.012  

  [-1.855] [-1.538]   [-2.039] [-1.786]   [-2.607] [-2.356]   [-1.622] [-1.320]  

RDgr   0.084** 0.091**   0.076** 0.078**   0.075* 0.078**   0.087** 0.094** 

   [2.214] [2.374]   [1.996] [2.030]   [1.959] [2.002]   [2.330] [2.532] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 38.75 110.7 48.93 45.08 81.66 105.12 45.87 41.48 71.16 37.8 42.16 37.33 45.53 49.44 57.39 56.46 

p 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

 
Notes: imp_total_WLD / VA: ratio of imports from the World to value added of reporting country, imp_total_EU25 VA: ratio of imports from EU25 to value added of 
reporting country, imp_total_EU15/VA: ratio of imports from EU15 to value added of reporting country, imp_total_NMS10/VA: ratio of imports from NMS10 to value added 
of reporting country; all trade penetration rates in %. TechDistance: relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with 
respect to GDP), in %. Constant included – not reported. Results of random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade 
penetration rates instrumented with their lags. Time dummies included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  

Source: own calculations 
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Table A3. Estimation results: total productivity growth versus intermediate goods’ export openness 

 Dep.var.: Total productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

exp_interm_WLD / VA 0.126*** 0.093** 0.113*** 0.147***             

 [2.830] [2.542] [2.972] [3.275]             

exp_interm_EU25 / VA     0.197*** 0.136*** 0.165*** 0.225***         

     [3.222] [2.687] [3.135] [3.670]         

exp_interm_EU15 / VA         0.197*** 0.137** 0.168*** 0.230***     

         [2.773] [2.347] [2.773] [3.209]     

exp_interm_NMS10 / VA             0.789*** 0.575*** 0.627*** 0.808*** 

             [3.631] [2.661] [2.893] [3.935] 

TechDistance  -0.031*** -0.029***   -0.028*** -0.025***   -0.031*** -0.028***   -0.021** -0.018*  

  [-3.393] [-3.052]   [-3.070] [-2.671]   [-3.347] [-3.002]   [-2.175] [-1.855]  

RDgr   0.101*** 0.112***   0.101*** 0.113***   0.097** 0.110***   0.090** 0.098*** 

   [2.600] [2.854]   [2.601] [2.877]   [2.508] [2.787]   [2.381] [2.579] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 65.39 98.46 44.69 36.17 30.25 38.91 45.62 38.79 27.43 36.92 43.11 35.39 33.04 40.75 46.76 41.18 

p 0.000 0.000 0.000 0.001 0.003 0.000 0.000 0.000 0.007 0.000 0.000 0.001 0.001 0.000 0.000 0.000 

 
Notes: exp_interm_WLD / VA: ratio of exports of intermediate goods to the World to value added of reporting country, exp_interm_EU25 / VA: ratio of exports of 
intermediate goods to EU25 to value added of reporting country, exp_interm_EU15 / VA: ratio of exports of intermediate goods to EU15 to value added of reporting country, 
exp_interm_NMS10 / VA: ratio of exports of intermediate goods to NMS10 to value added of reporting country; all trade penetration rates in %. TechDistance: relative 
productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to GDP), in %. Constant included – not reported. Results of random 
effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates instrumented with their lags. Time dummies included. t-statistics in 
squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  

Source: own calculations 
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Table A4. Estimation results: total productivity growth versus intermediate goods’ import openness 

 Dep.var.: Total productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

imp_interm_WLD / VA 0.178*** 0.121*** 0.139*** 0.191***             

 [3.930] [2.882] [3.218] [4.212]             

imp_interm_EU25 / VA     0.232*** 0.154*** 0.171*** 0.239***         

     [3.807] [2.599] [2.829] [3.946]         

imp_interm_EU15 / VA         0.238*** 0.137** 0.152** 0.245***     

         [3.328] [2.140] [2.331] [3.446]     

imp_interm_NMS10 / VA             0.987*** 0.776*** 0.852*** 1.018*** 

             [4.685] [3.260] [3.693] [5.303] 

TechDistance  -0.021** -0.017*   -0.020** -0.017   -0.024** -0.021**   -0.015* -0.012  

  [-2.136] [-1.710]   [-1.994] [-1.622]   [-2.500] [-2.156]   [-1.661] [-1.317]  

RDgr   0.095** 0.105***   0.089** 0.096**   0.085** 0.094**   0.095** 0.103*** 

   [2.479] [2.726]   [2.306] [2.475]   [2.210] [2.413]   [2.527] [2.763] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 35.36 40.18 46.32 43.24 34.02 39.04 44.3 40.59 72.92 36.6 41.39 36.67 41.55 46.75 55.94 54.22 

p 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

 
Notes: imp_interm_WLD / VA: ratio of imports of intermediate goods from the World to value added of reporting country, imp_interm_EU25 / VA: ratio of imports of 
intermediate goods from EU25 to value added of reporting country, imp_interm_EU15 / VA: ratio of imports of intermediate goods from EU15 to value added of reporting 
country, imp_interm_NMS10 / VA: ratio of imports of intermediate goods from NMS10 to value added of reporting country; all trade penetration rates in %. TechDistance: 
relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to GDP), in %. Constant included – not reported. Results of 
random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates instrumented with their lags. Time dummies included. t-
statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  

 
Source: own calculations
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Robustness B. Alternative method of estimation (EC2SLS random-effects IV estimator) 

Table B1. Estimation results: total productivity growth versus export openness, EC2SLS 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

exp_total_WLD / VA 0.076*** 0.063*** 0.069*** 0.082***             

 [3.259] [3.149] [3.380] [3.509]             

exp_total_EU25 / VA     0.095*** 0.075*** 0.084*** 0.102***         

     [3.244] [2.985] [3.252] [3.512]         

exp_total_EU15 / VA         0.093*** 0.074** 0.087*** 0.106***     

         [2.647] [2.458] [2.771] [2.983]     

exp_total_NMS10 / VA             0.426*** 0.376*** 0.384*** 0.423*** 

             [5.097] [3.921] [4.033] [5.233] 

TechDistance  -0.028*** -0.026***   -0.026*** -0.024**   -0.029*** -0.027***   -0.01 -0.008  

  [-2.946] [-2.662]   [-2.737] [-2.440]   [-2.959] [-2.682]   [-1.052] [-0.834]  

RDgr   0.092** 0.100**   0.093** 0.101***   0.094** 0.103***   0.080** 0.083** 

   [2.369] [2.560]   [2.391] [2.580]   [2.386] [2.595]   [2.100] [2.204] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 30.12 38.33 43.55 36.52 30.05 37.1 42.51 36.58 26.43 33.61 38.89 32.98 45.06 47.36 52.46 51.91 

p 0.003 0 0 0 0.003 0 0 0 0.009 0.001 0 0.002 0 0 0 0 

 
Notes: exp_total_WLD / VA: ratio of exports to the World to value added of reporting country, exp_total_EU25 / VA: ratio of exports to EU25 to value added of reporting  
country, exp_total_EU15 / VA: ratio of exports to EU15 to value added of reporting country, exp_total_NMS10 / VA: ratio of exports to NMS10 to value added of reporting 
country; all trade penetration rates in %. TechDistance: relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to 
GDP), in %. Constant included – not reported. Results of random effects IV estimations (EC2SLS). Trade penetration rates instrumented with their lags. Time dummies 
included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  

Source: own calculations 
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Table B2.  Estimation results: total productivity growth versus import openness, EC2SLS 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

imp_total_WLD / VA 0.082*** 0.061*** 0.064*** 0.083***             

 [3.689] [2.731] [2.798] [3.695]             

imp_total_EU25 / VA     0.106*** 0.073** 0.075** 0.105***         

     [3.240] [2.270] [2.326] [3.214]         

imp_total_EU15 / VA         0.102** 0.056 0.059 0.100**     

         [2.571] [1.590] [1.641] [2.537]     

imp_total_NMS10 / VA             0.393*** 0.335*** 0.355*** 0.399*** 

             [4.962] [3.466] [3.746] [5.245] 

TechDistance  -0.017 -0.015   -0.019* -0.017   -0.024** -0.023**   -0.01 -0.007  

  [-1.611] [-1.362]   [-1.835] [-1.623]   [-2.363] [-2.149]   [-1.063] [-0.785]  

RDgr   0.080** 0.085**   0.072* 0.074*   0.072* 0.074*   0.082** 0.087** 

   [2.050] [2.189]   [1.847] [1.888]   [1.837] [1.887]   [2.161] [2.292] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 32.78 35.85 39.77 37.59 29.68 33.04 36.83 34.04 25.83 29.93 33.62 30.07 43.15 44.22 50.94 51.64 

p 0.001 0.001 0 0 0.003 0.002 0.001 0.001 0.011 0.005 0.002 0.005 0 0 0 0 

 
Notes: imp_total_WLD / VA: ratio of imports from the World to value added of reporting country, imp_total_EU25 VA: ratio of imports from EU25 to value added of 
reporting country, imp_total_EU15/VA: ratio of imports from EU15 to value added of reporting country, imp_total_NMS10/VA: ratio of imports from NMS10 to value added 
of reporting country; all trade penetration rates in %. TechDistance: relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with 
respect to GDP), in %. Constant included – not reported. Results of random effects IV estimations (EC2SLS). Trade penetration rates instrumented with their lags. Time 
dummies included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  

Source: own calculations 
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Table B3. Estimation results: total productivity growth versus intermediate goods’ export openness, EC2SLS 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

exp_interm_WLD / VA 0.112** 0.085** 0.101** 0.129***             

 [2.472] [2.195] [2.513] [2.806]             

exp_interm_EU25 / VA     0.165*** 0.116** 0.136** 0.185***         

     [2.679] [2.164] [2.457] [2.984]         

exp_interm_EU15 / VA         0.157** 0.109* 0.130** 0.180**     

         [2.194] [1.779] [2.054] [2.487]     

exp_interm_NMS10 / VA             0.786*** 0.615*** 0.665*** 0.807*** 

             [3.529] [2.677] [2.882] [3.797] 

TechDistance  -0.028*** -0.026***   -0.026*** -0.023**   -0.028*** -0.026**   -0.017* -0.014  

  [-2.865] [-2.579]   [-2.616] [-2.297]   [-2.836] [-2.555]   [-1.688] [-1.410]  

RDgr   0.093** 0.103***   0.092** 0.102***   0.089** 0.099**   0.086** 0.091** 

   [2.368] [2.589]   [2.335] [2.581]   [2.242] [2.483]   [2.214] [2.377] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 25.44 32.46 37.62 31.86 26.49 32.37 37.37 32.88 24.02 30.62 35.25 29.97 31.65 36.37 41.55 38.54 

p 0.013 0.002 0.001 0.003 0.009 0.002 0.001 0.002 0.02 0.004 0.001 0.005 0.002 0.001 0 0 

 
Notes: exp_interm_WLD / VA: ratio of exports of intermediate goods to the World to value added of reporting country, exp_interm_EU25 / VA: ratio of exports of 
intermediate goods to EU25 to value added of reporting country, exp_interm_EU15 / VA: ratio of exports of intermediate goods to EU15 to value added of reporting country, 
exp_interm_NMS10 / VA: ratio of exports of intermediate goods to NMS10 to value added of reporting country; all trade penetration rates in %. TechDistance: relative 
productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to GDP), in %. Constant included – not reported. Results of random 

effects IV estimations (EC2SLS).Trade penetration rates instrumented with their lags. Time dummies included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** 
p<0.01.  

Source: own calculations
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Table B4. Estimation results: total productivity growth versus intermediate goods’ import openness, EC2SLS 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

imp_interm_WLD / VA 0.156*** 0.106** 0.119*** 0.164***             

 [3.344] [2.362] [2.585] [3.510]             

imp_interm_EU25 / VA     0.193*** 0.121* 0.134** 0.198***         

     [3.074] [1.920] [2.079] [3.149]         

imp_interm_EU15 / VA         0.186** 0.093 0.103 0.190***     

         [2.549] [1.373] [1.493] [2.602]     

imp_interm_NMS10 / VA             0.980*** 0.826*** 0.897*** 1.011*** 

             [4.439] [3.232] [3.607] [4.924] 

TechDistance  -0.019* -0.016   -0.020* -0.017   -0.024** -0.021**   -0.012 -0.008  

  [-1.847] [-1.512]   [-1.823] [-1.527]   [-2.287] [-2.014]   [-1.170] [-0.861]  

RDgr   0.088** 0.097**   0.082** 0.088**   0.079** 0.087**   0.089** 0.095** 

   [2.257] [2.478]   [2.092] [2.258]   [2.008] [2.201]   [2.331] [2.498] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 30.48 33.32 38.05 36.34 28.41 31.63 35.81 33.52 25.42 29.69 33.53 30.23 38.66 41.18 48.66 48.55 

p 0.002 0.002 0.001 0.001 0.005 0.003 0.001 0.001 0.013 0.005 0.002 0.004 0 0 0 0 

 
Notes: imp_interm_WLD / VA: ratio of imports of intermediate goods from the World to value added of reporting country, imp_interm_EU25 / VA: ratio of imports of 
intermediate goods from EU25 to value added of reporting country, imp_interm_EU15 / VA: ratio of imports of intermediate goods from EU15 to value added of reporting 
country, imp_interm_NMS10 / VA: ratio of imports of intermediate goods from NMS10 to value added of reporting country; all trade penetration rates in %. TechDistance: 
relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to GDP), in %. Constant included – not reported. Results of 

random effects IV estimations (EC2SLS). Trade penetration rates instrumented with their lags. Time dummies included. t-statistics in squared parenthesis, * p<0.10, ** 
p<0.05, *** p<0.01.  

 
Source: own calculation
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Robustness C. Alternative measure of technological distance (with respect to EU25 frontier) 

Table C1. Estimation results: total productivity growth versus export openness 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

exp_total_WLD / VA 0.082*** 0.067*** 0.075*** 0.089***             

 [3.474] [3.368] [3.641] [3.772]             

exp_total_EU25 / VA     0.104*** 0.083*** 0.093*** 0.113***         

     [3.544] [3.284] [3.600] [3.863]         

exp_total_EU15 / VA         0.105*** 0.086*** 0.102*** 0.122***     

         [2.993] [2.834] [3.229] [3.411]     

exp_total_NMS10 / VA             0.428*** 0.379*** 0.386*** 0.424*** 

             [5.118] [3.959] [4.066] [5.243] 

TechDist_EU25  -0.019*** -0.017***   -0.018*** -0.016**   -0.020*** -0.018***   -0.007 -0.005  

  [-2.893] [-2.602]   [-2.665] [-2.357]   [-2.917] [-2.631]   [-1.020] [-0.803]  

RDgr   0.093** 0.102***   0.095** 0.103***   0.097** 0.106***   0.080** 0.083** 

   [2.405] [2.597]   [2.444] [2.632]   [2.470] [2.678]   [2.102] [2.204] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups# 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 31.54 39.42 45.03 38.4 32.06 38.63 44.54 39.12 28.34 35.25 41.28 35.67 45.27 47.36 52.43 52.02 

p 0.002 0 0 0 0.001 0 0 0 0.005 0.001 0 0.001 0 0 0 0 

 
Notes: exp_total_WLD / VA: ratio of exports to the World to value added of reporting country, exp_total_EU25 / VA: ratio of exports to EU25 to value added of reporting 
country, exp_total_EU15 / VA: ratio of exports to EU15 to value added of reporting country, exp_total_NMS10 / VA: ratio of exports to NMS10 to value added of reporting 
country; all trade penetration rates in %. TechDistance: relative productivity – VA/hours worked (in %, EU25=100%). RDgr: growth of R&D expenditure (with respect to 
GDP), in %. Constant included – not reported. Results of random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates 
instrumented with their lags. Time dummies included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  # number of groups is equal to 24 because BEL 
and LUX are treated jointly as BLX. 

Source: own calculations
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Table C2. Estimation results: intra-industry productivity growth versus import openness 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

imp_total_WLD / VA 0.090*** 0.072*** 0.077*** 0.093***             

 [4.029] [3.198] [3.331] [4.104]             

imp_total_EU25 / VA     0.120*** 0.089*** 0.093*** 0.119***         

     [3.604] [2.757] [2.822] [3.592]         

imp_total_EU15 / VA         0.123*** 0.080** 0.084** 0.122***     

         [3.063] [2.232] [2.291] [3.048]     

imp_total_NMS10 / VA             0.389*** 0.330*** 0.348*** 0.394*** 

             [4.912] [3.415] [3.683] [5.181] 

TechDistance_EU25  -0.01 -0.008   -0.011 -0.01   -0.015** -0.014*   -0.007 -0.005  

  [-1.353] [-1.071]   [-1.580] [-1.363]   [-2.119] [-1.901]   [-1.081] [-0.810]  

RDgr   0.081** 0.085**   0.071* 0.073*   0.071* 0.073*   0.082** 0.087** 

   [2.077] [2.194]   [1.831] [1.859]   [1.808] [1.846]   [2.156] [2.292] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups# 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 35.35 38.21 42.6 40.69 32.11 35.08 38.95 36.53 28.53 31.96 35.73 32.81 42.66 43.55 50.15 50.99 

p 0 0 0 0 0.001 0.001 0 0 0.005 0.002 0.001 0.002 0 0 0 0 

 
Notes: imp_total_WLD / VA: ratio of imports from the World to value added of reporting country, imp_total_EU25 / VA: ratio of imports from EU25 to value added of 
reporting country, imp_total_EU15 / VA: ratio of imports from EU15 to value added of reporting country, imp_total_NMS10 / VA: ratio of imports from NMS10 to value 
added of reporting country; all trade penetration rates in %. TechDistance: relative productivity – VA/hours worked (in %, EU25=100%). RDgr: growth of R&D expenditure 
(with respect to GDP), in %. Constant included – not reported. Results of random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade 
penetration rates instrumented with their lags. Time dummies included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01. # number of groups is equal to 24 
because BEL and LUX are treated jointly as BLX. 

Source: own calculations 
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Table C3.  Estimation results: intra-industry productivity growth versus intermediate goods’ export openness  

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

exp_interm_WLD / VA 0.127*** 0.099** 0.120*** 0.147***             

 [2.775] [2.544] [2.947] [3.189]             

exp_interm_EU25 / VA     0.201*** 0.151*** 0.181*** 0.230***         

     [3.208] [2.773] [3.197] [3.627]         

exp_interm_EU15 / VA         0.203*** 0.152** 0.184*** 0.236***     

         [2.787] [2.438] [2.845] [3.198]     

exp_interm_NMS10 / VA             0.806*** 0.641*** 0.690*** 0.825*** 

             [3.600] [2.775] [2.981] [3.862] 

TechDistance_EU25  -0.019*** -0.017**   -0.017** -0.015**   -0.019*** -0.017**   -0.011 -0.009  

  [-2.802] [-2.503]   [-2.475] [-2.120]   [-2.749] [-2.445]   [-1.608] [-1.329]  

RDgr   0.097** 0.106***   0.098** 0.107***   0.095** 0.105***   0.086** 0.092** 

   [2.455] [2.668]   [2.475] [2.704]   [2.385] [2.621]   [2.227] [2.381] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups# 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 27 33.76 39.63 34.11 29.53 34.98 41.13 37.03 26.88 32.98 38.67 33.88 32.16 36.61 41.83 39.04 
p 0.008 0.001 0 0.001 0.003 0.001 0 0 0.008 0.002 0 0.001 0.001 0 0 0 

 
Notes: exp_interm_WLD / VA: ratio of exports of intermediate goods to the World to value added of reporting country, exp_interm_EU25 / VA: ratio of exports of 
intermediate goods to EU25 to value added of reporting country, exp_interm_EU15 / VA: ratio of exports of intermediate goods to EU15 to value added of reporting country, 
exp_interm_NMS10 / VA: ratio of exports of intermediate goods to NMS10 to value added of reporting country; all trade penetration rates in %. TechDistance: relative 
productivity – VA/hours worked (in %, EU25=100%). RDgr: growth of R&D expenditure (with respect to GDP), in %.Constant included – not reported. Results of random 
effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates instrumented with their lags. Time dummies included. t-statistics in 
squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01. # number of groups is equal to 24 because BEL and LUX are treated jointly as BLX. 

Source: own calculations 
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Table C4. Estimation results: intra-industry productivity growth versus intermediate goods’ import openness (reporter: EU25 countries, 1995-2007) 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

imp_interm_WLD / VA 0.175*** 0.130*** 0.148*** 0.188***             

 [3.722] [2.865] [3.190] [3.987]             

imp_interm_EU25 / VA     0.225*** 0.162** 0.180*** 0.232***         

     [3.527] [2.533] [2.751] [3.655]         

imp_interm_EU15 / VA         0.228*** 0.144** 0.160** 0.236***     

         [3.076] [2.078] [2.264] [3.188]     

imp_interm_NMS10 / VA             0.977*** 0.822*** 0.894*** 1.008*** 

             [4.424] [3.220] [3.595] [4.903] 

TechDistance_EU25  -0.011 -0.009   -0.011 -0.009   -0.014* -0.012   -0.008 -0.006  

  [-1.591] [-1.206]   [-1.469] [-1.138]   [-1.945] [-1.639]   [-1.156] [-0.847]  

RDgr   0.092** 0.099**   0.085** 0.090**   0.081** 0.088**   0.089** 0.095** 

   [2.344] [2.532]   [2.155] [2.282]   [2.064] [2.228]   [2.330] [2.497] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups# 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 33.09 35.53 41.09 39.82 31.31 33.89 38.54 36.84 28.27 31.62 35.88 33.47 38.52 40.8 48.28 48.34 

p 0.001 0.001 0 0 0.002 0.001 0 0 0.005 0.003 0.001 0.001 0 0 0 0 

 
Notes: imp_interm_WLD / VA: ratio of imports of intermediate goods from the World to value added of reporting country, imp_interm_EU25 / VA: ratio of imports of 
intermediate goods from EU25 to value added of reporting country, imp_interm_EU15 / VA: ratio of imports of intermediate goods from EU15 to value added of reporting 
country, imp_interm_NMS10 / VA: ratio of imports of intermediate goods from NMS10 to value added of reporting country; all trade penetration rates in %. TechDistance: 
relative productivity – VA/hours worked (in %, EU25=100%). RDgr: growth of R&D expenditure (with respect to GDP), in %. Constant included – not reported. Results of 
random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates instrumented with their lags. Time dummies included. t-
statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01. # number of groups is equal to 24 because BEL and LUX are treated jointly as BLX. 

Source: own calculations 
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D. Alternative measure of trade openness (as in Chen et al., 2009) 

Table D1. Estimation results: intra-industry productivity growth versus openness (all goods) 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

openness_WLD  0.223*** 0.170*** 0.183*** 0.233***             

 [3.532] [2.860] [3.007] [3.662]             

openness_EU25     0.300*** 0.217*** 0.227*** 0.301***         

     [3.357] [2.588] [2.672] [3.383]         

openness_EU15         0.283*** 0.180* 0.191** 0.286***     

         [2.685] [1.943] [2.034] [2.724]     

openness_NMS10             0.967*** 0.826*** 0.859*** 0.970*** 

             [5.263] [3.672] [3.871] [5.430] 

TechDist_EU15  -0.020* -0.017   -0.020* -0.018*   -0.025** -0.023**   -0.01 -0.008  

  [-1.925] [-1.633]   [-1.900] [-1.668]   [-2.409] [-2.180]   [-1.091] [-0.834]  

RDgr   0.082** 0.089**   0.074* 0.077**   0.073* 0.077**   0.081** 0.085** 

   [2.107] [2.284]   [1.895] [1.969]   [1.867] [1.963]   [2.123] [2.251] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 285 

Number of groups# 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 24 

chi2 31.77 36.24 40.62 37.4 30.56 34.4 38.37 35.25 26.46 30.94 34.81 31.06 46.16 46.89 52.87 53.73 

p 0.002 0.001 0 0 0.002 0.001 0 0.001 0.009 0.003 0.002 0.003 0 0 0 0 

Notes: Measures of openness as in eq.4 in main text of the paper. TechDistance: relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D 
expenditure (with respect to GDP), in %. Constant included – not reported. Results of random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman 
test. Trade penetration rates instrumented with their lags. Time dummies included. t-statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  

 
Source: own calculations
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E. Trade with NMS-5 (instead of trade with NMS-10) 

Table E1. Estimation results: intra-industry productivity growth versus trade penetration (trade with NMS-5 only) 

 Dep.var.: Intra-industry productivity growth 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

exp_total_NMS5 / VA 0.381*** 0.271** 0.318*** 0.399***             

 [3.034] [2.323] [2.662] [3.345]             

imp_total_NMS5 / VA     0.452*** 0.356*** 0.404*** 0.474***         

     [3.673] [2.666] [3.044] [4.125]         

exp_interm_NMS5 / VA         0.625** 0.422* 0.524** 0.694***     

         [2.331] [1.709] [2.059] [2.705]     

imp_interm_NMS5 / VA             0.947*** 0.709** 0.822*** 1.003*** 

             [3.341] [2.399] [2.778] [3.794] 

TechDistance  -0.021** -0.017   -0.015 -0.011   -0.023** -0.020*   -0.017 -0.013  

  [-1.980] [-1.632]   [-1.398] [-1.046]   [-2.224] [-1.867]   [-1.636] [-1.282]  

RDgr   0.092** 0.099**   0.091** 0.097**   0.091** 0.099**   0.091** 0.098** 

   [2.351] [2.527]   [2.354] [2.530]   [2.289] [2.507]   [2.345] [2.545] 

Number of obs. 285 285 285 285 285 285 285 285 285 285 285 285 1.960** 0 2.427* 1.898* 

Number of groups 24 24 24 24 24 24 24 24 24 24 24 24 [1.963] . [1.830] [1.733] 

chi2 28.71 84.57 38.73 35.36 32.77 36.11 42.62 41.27 24.72 30.59 35.74 31.24 285 285 285 285 

p 0.004 0 0 0.001 0.001 0.001 0 0 0.016 0.004 0.001 0.003 24 24 24 24 

Notes: exp_total _NMS5/VA: ratio of exports of all goods to NMS5 to value added of reporting country; imp_total_NMS5/VA: ratio of imports of all goods from 

NMS5 to value added of reporting country; exp_interm_NMS5/VA: ratio of exports of intermediate goods to NMS5 to value added of reporting country 
imp_interm_NMS5/VA: ratio of imports of intermediate goods from NMS5 to value added of reporting country; all trade penetration rates in %. TechDistance: 
relative productivity – VA/hours worked (in %, EU15=100%). RDgr: growth of R&D expenditure (with respect to GDP), in %. Constant included – not reported. Results of 
random effects IV estimations (G2SLS), choice of RE versus FE based on Hausman test. Trade penetration rates instrumented with their lags. Time dummies included. t-
statistics in squared parenthesis, * p<0.10, ** p<0.05, *** p<0.01.  

 
Source: own calculations 

 


