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Abstract 

This paper analyses the contribution of immigration, trade and FDI to wage inequality of native workers 

in a sample of old and new EU Member States between 2008 and 2013. Methodologically, we use the 

regression-based Shapley value decomposition approach of Shorrocks (2013) to filter out their relative 

importance. We find that globalisation has very mixed effects and generally contributes little to wage 

inequality. Regarding their relative contributions, immigration and FDI are key contributors to wage 

inequality in old EU Member States, while trade is the key source of wage inequality in new EU Member 

States. For immigration, the associated increase in wage inequality is strongest and most consistent 

among Southern EU Member States. We also show that immigration, trade and FDI have different 

effects across the wage distribution that are however strongest at its centre. For trade and FDI, we also 

find sporadic inequality-reducing effects that are strongest at the top of the wage distribution.  
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1. Introduction 

In recent decades, the globalisation of economic activities has expanded rapidly through both 

international trade and the fast expansion of international production networks as well as international 

investment, particularly in the form of foreign direct investment (FDI). At the same time, international 

migration has reached unprecedented levels as people migrate in search of better labour market 

opportunities elsewhere and to escape poverty, political unrest, war or the consequences of climate 

change.  

In advanced countries, these developments have sparked a heated and partly controversial debate as to 

the economic and social consequences of globalisation. In this context, labour market effects have 

received a fair amount of attention particularly since ongoing globalisation is seen to go in tandem with 

rising income inequality and high unemployment among low-skilled workers. In fact, there is broad 

agreement among economists that globalisation harms some groups in society while benefiting others. 

In particular, through the substitution of migrant for native workers or the exploitation of offshoring and 

outsourcing opportunities of low-skill-intensive tasks, globalisation is considered to reduce the demand 

for and subsequently the wages of native low-skilled workers. As a consequence of this wage squeeze 

among low-skilled workers, inequality is increasing.  

Understanding the underlying causes of inequality is fundamental to devising policy measures. Hence, 

this paper studies the effects of three forces of globalisation, namely immigration, value chain trade and 

FDI, together with different worker and firm characteristics, on wage inequality of native workers in a 

sample of 14 old (OMS) and new (NMS) EU Member States between 2008 and 2013.  

This paper makes several contributions to the literature. First, from a methodological perspective, based 

on results from Mincer-type multilevel wage regressions, it applies the Shapley value decomposition 

method of Shorrocks (2013) to decompose wage inequality for native workers. This allows us to shed 

light on the various sources of wage inequality and helps us to determine the relative contributions of the 

three different dimensions of globalisation, in addition to different individual worker and firm 

characteristics, to observable wage inequality of native workers in the EU. Traditionally, the effects of 

immigration, trade and FDI are analysed separately which makes it impossible to determine their relative 

roles for wage inequality. The simultaneous analysis of all three dimensions of globalisation in this paper 

provides a clearer picture in this respect. Second, it compares results for three different inequality 

measures, namely the Gini index and two Generalised Entropy Indexes (GE(0) and GE(2)), which all 

place different weights on different segments of the wage distribution. This allows us to draw a more 

differentiated picture and identify the particular wage segment and wage group which is more strongly 

affected – positively or negatively – by the three forces of globalisation of interest. Third, the split of the 

overall period under consideration (2008-2013) into a crisis period (2008-2010) and a post-crisis period 

(2011-2013) allows us to examine the relative contributions of immigration, trade and FDI to wage 

inequality from a dynamic perspective.  
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Our results show that globalisation has very mixed and country-specific effects on wage inequality 

among native workers and generally contributes little to it: taken together, immigration, trade and FDI 

explain between 1 per cent and 20 per cent of overall wage inequality among native workers. However, 

in view of data issues related to the high level of aggregation of the three measures of globalisation and 

the fact that individuals’ labour market participation decisions could not be taken into consideration, 

these results need to be considered the lower bound of the overall effect of globalisation. The three 

dimensions of globalisation play different roles in different countries and while migration and FDI 

contribute the most to wage inequality in the OMS, trade is the key source of wage inequality in the 

NMS. Furthermore, immigration, trade and FDI have different effects across the wage distribution which 

are mostly felt by medium-wage earners. In important countries of immigration, such as Greece or Italy, 

immigration contributes the most to inequality at the centre and the top of the wage distribution. 

Moreover, trade and FDI enhance wage inequality in both OMS and NMS, but the consequences are felt 

in different wage segments. In the more skill-abundant OMS, trade and FDI increase wage inequality the 

most at the centre and top of the wage distribution, while in the more low skill-abundant NMS, the 

associated increase in wage inequality is strongest at the centre and in some cases also at the bottom. 

In some European countries, trade and FDI also contribute to lower wage inequality, which is however 

only true for the tails of the wage distribution and is most pronounced at its top.  

The rest of the paper is structured as follows: section 2 reviews both theoretical arguments and 

international empirical evidence on the effects of immigration, trade and FDI on wage inequality. Section 

3 discusses the underlying two-step empirical framework while section 4 describes the data sources and 

variable definitions. Section 5 presents and discusses results for the three different inequality measures. 

Section 6 summarises and concludes. 
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2. Review of related literature 

From a theoretical perspective there are different theories and arguments – with partly conflicting 

implications and conclusions – as to the effects of immigration, trade and FDI on wages and wage 

inequality. This is also reflected in the rich strand of related empirical literature, which reaches equally 

mixed and inconclusive conclusions. Hence, in what follows, we provide a brief overview and discussion 

of different theories of and international empirical evidence on the effects of immigration, trade and FDI 

on wage inequality.  

2.1. INCOME INEQUALITY AND IMMIGRATION 

According to the theoretical literature, effects of immigration on wages crucially depend on the 

socioeconomic and demographic characteristics of both the immigrant and native populations – 

particularly in terms of skills – and the associated degree of substitutability or complementarity of their 

labour. In this respect, an inflow of immigrant labour will increase competition in the labour market and 

subsequently reduce wages of native workers if immigrants and natives possess similar skills so that the 

level of substitution of foreign for native workers is high. This negative wage effect (for native workers 

with similar skills as immigrants) is mitigated and translated into increased unemployment should wages 

prove inflexible downwards due to the unwillingness or inability of strong trade unions to accommodate 

increased immigration. Conversely, the negative wage effect is further exacerbated if non-member 

immigrants are willing to work for lower pay which undercuts the wages of native members with the 

same skills and initiates a ‘race to the bottom’ in terms of wages (Krings, 2009). By contrast, if 

immigrants and natives possess different skills so that immigrants are complements to native workers, 

an inflow of immigrant labour will improve productivity and subsequently increase wages of native 

workers with skills different from those of immigrants.  

Previous empirical literature predominantly looked at the differential effect of immigration on various skill, 

occupation or education groups to shed light on the potential immigration-induced income and wage 

inequality effects. By and large, this strand of literature finds evidence in support of the differential effect 

of immigration, which tends to be to the detriment of less skilled and less educated native workers 

whose wages fall, thereby contributing to income inequality among native workers. For instance, Card 

(2009) emphasises that immigration increased inequality in the United States; the effect was, however, 

rather small. On the other hand, Borjas (2003) shows for the US that the strong influx of immigrants of 

the 1980s and 1990s had a strong and particularly harmful effect on high school dropouts with 

simulations pointing to a wage drop of 8.9 per cent. Likewise, Jaeger (2007) emphasises that while 

immigration to the US in the 1980s widened the wage gap between low- and high-skilled workers, high 

school dropouts experienced the most substantial loss in real wages of roughly a third of the total 

decline in their real wages. This is also corroborated by Ottaviano and Peri (2012) who find a modest 

negative long-run effect of immigration to the US between 1990 and 2006 on real wages of the least 

educated natives. Occupation-based empirical analyses provide further insights into which particular 

occupations were affected the most in different countries and show that manual labourers or skilled 

production workers and semi- or unskilled services workers experienced the strongest immigration-
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induced drop in their wages (Orrenius and Zavodny, 2007 for the US; Nickell and Saleheen, 2015 for the 

UK). However, income inequality not only increases due to the detrimental wage effects at the lower end 

of the income distribution but may also result from relatively stronger wage improvements at the upper 

end of the income distribution. In this context, Foged and Peri (2015) demonstrate that the inflow of 

unskilled non-EU immigrants to Denmark increased the wages of both unskilled and skilled native 

workers, with however stronger effects for skilled workers. In particular, stronger competition from 

unskilled immigrants induced less skilled native workers to move to more complex occupations that pay 

higher wages in other firms, while the complementarity of unskilled immigrant and native skilled workers 

improved the latter’s wages even more but without the need for occupational upgrading.  

In contrast, a number of European studies tend to find only a negligible or no effect of immigration on 

wages of and inequality among native workers. For instance, Bauer et al. (2011) fail to find any 

significant wage effect of a higher share of foreign workers in the West German labour market, neither 

for all native workers together, nor for skilled and unskilled native workers separately. Little evidence of 

any immigration-induced wage effect is also found by Dustmann et al. (2005) and Manacorda et al. 

(2012), both for the UK. The latter stress that, in line with Ottaviano and Peri (2012), previous 

immigrants – particularly university immigrants – experienced the most pronounced drop in wages as a 

result of immigration between the mid-1970s and the mid-2000s.  

In addition, limited empirical evidence directly looked at distributional effects of immigration by means of 

standard income inequality measures such as the Gini coefficient. This line of literature generally finds 

an inequality-enhancing effect of immigration. For instance, Dustmann et al. (2013) stress that the wage 

effect depends on the relative density of immigrants and native workers at different parts of the income 

distribution. They find that due to the higher density of immigrants (relative to native workers) at the 

lower end of the income distribution, immigration reduced wages of native workers below the 20th 

percentile. In contrast, the relatively lower density of immigrants at the upper end of the income 

distribution contributed to wage growth above the 40th percentile. Likewise, Hibbs and Hong (2015) find 

an inequality-enhancing effect of immigration between 1990 and 2000 into US metropolitan cities and 

quantify that, for a given metropolitan area, a 1 per cent increase in the immigrant population is 

associated with an about 0.66 point increase in the Gini coefficient. Similarly, Xu et al. (2016) study 

inequality at the US state level and stress that, both in the short and long run, a higher share of foreign-

born population is related to higher state-level income inequality. They emphasise that this inequality-

enhancing effect is predominantly driven by low-skilled immigration. In contrast, no significant effect of 

immigration on different measures of inequality and entropy are found by Korpi (2008), who shows that 

neither the total stock of the foreign-born population nor the share of recent immigrants had any 

significant effect on income inequality among Swedish native workers.  

2.2. INCOME INEQUALITY AND TRADE 

Traditionally, the effects of trade on income inequality have been analysed in the context of the 

workhorse model of trade, namely the Heckscher-Ohlin (HO) model. The standard HO model with two 

factors of production – skilled and unskilled – and two countries – the skill-abundant North and the 

unskill-abundant South – which produce two goods – skilled and unskilled labour-intensive – predicts 

that countries specialise in and export goods that use the relatively abundant factor more intensely. 

Accordingly, trade liberalisation induces an expansion of production and exports of products intensive in 
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the abundant factor which results in an increase in the price of the abundant factor. Hence, countries 

well endowed with unskilled labour – the South – experience an increase in the demand for and wages 

of unskilled workers, while countries well endowed with skilled labour – the North – see an increase in 

the demand for and wages of skilled workers. Consequently, wage inequality will decrease in the South 

but increase in the North.  

In contrast to this, Feenstra and Hanson (1996) go beyond the two-goods, two-types-of-skills HO model 

but assume a continuum of goods that can be ordered by the respective level of skill intensity. In their 

model, trade liberalisation induces a shift of intermediate input production from the skill-abundant North 

to the unskill-abundant South, which subsequently increases imports of intermediate inputs (such as 

parts and components) by the North from the South. In this process, stages of production that are less 

skill-intensive from the North’s perspective but more skill-intensive from the South’s perspective are 

outsourced and moved southwards so that the relative demand for and wages of more skilled workers 

increases in both regions, generating a rise in income inequality in both the North and the South.  

Furthermore, trade can help facilitate the diffusion of technology from the technologically leading North 

to the technologically lagging South, either through imports of more advanced technologies embodied in 

goods or through easier access to technological knowledge and more advanced foreign technologies 

through exports and export links. The effects on income inequality are then determined by the skill 

intensity of the transferred technology. In this respect, if the transferred technologies are skill-biased and 

require skills for an effective and efficient operation, the subsequent increase in the demand for and 

wages of skilled labour increases inequality in the technology-receiving South.  

However, up to now, empirical evidence as to the impact of globalisation on income inequality is 

controversial and inconclusive, which is partly the result of differences in econometric specifications, 

estimators, definitions of variables, samples or time horizons. By and large, most empirical studies show 

that trade has an inequality-enhancing effect in developing countries and an inequality-reducing effect in 

developed countries, which is in contradiction to the predictions of the HO-model (Asteriou et al., 2014; 

Barro, 2000; Cornia and Kiiski, 2001; Faustino and Vali, 2011; Goldberg and Pavcnik, 2007; Jaumotte et 

al., 2013; Lim and McNelis, 2014; Lundberg and Squire, 2003; Mah, 2013; Mahesh, 2016 or Ravallion, 

2001). The exact extent of the effect differs across studies but seems quantitatively limited. For instance, 

Milanovic and Squire (2005) highlight that a 1 point decrease in the average tariff rate is associated with 

a 5.7 per cent annual increase in inequality. However, this effect is lower among very poor economies 

and is only associated with a 1 per cent increase in inequality; it reverses and becomes positive for 

richer economies. Similarly, Mah (2013) reports for China that a 1 per cent increase in trade openness 

(as the share of the sum of exports and imports in GDP) increases the decile ratio by 0.17 and the RIPO 

ratio (defined as the average income of the top 10 per cent divided by that of the bottom 40 per cent) by 

0.9. Furthermore, the relationship between trade and inequality seems to be non-linear in nature such 

that trade may induce an increase in inequality in the short run; in the long run, however, as trade 

expands further, inequality may decrease (Franco and Gerussi, 2013; Jalil, 2012). In addition, some 

studies lend support to the skill-biased nature of technology diffusion which emphasises the importance 

of the level of technological development of the trading partner for any income distributional effects. In 

this respect, Grimalda et al. (2010) show for a set of new EU Member States, Commonwealth of 

Independent States and South Eastern European economies that trade with the technologically more 

advanced EU – but not other developing countries – had an inequality-enhancing effect, particularly in 

new EU Member States. In a similar vein, Meshi and Vivarelli (2009) demonstrate for a large set of 65 
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developing countries that trade with industrialised countries further increased inequality while trade with 

other developing countries helped reduce inequality.  

By contrast, some studies lend support to the predictions of the HO model, pointing to the inequality-

reducing effect of trade in developing countries but the inequality-enhancing effect of trade in developed 

countries such as Acar and Dogruel (2010) for 6 MENA countries or Calderón and Chong (2001). 

However, exact distributional effects of trade differ across studies and tend to be small. For instance, 

Calderón and Chong (2001) find for a rich sample of 102 developing and developed countries that a 

5 per cent increase in the volume of trade results in 1.3 points decline of the Gini index. However, the 

volume of trade has opposing effects on inequality in developing and developed countries. For 

developing countries, the inequality-reducing effect is even more pronounced where a 5 per cent 

increase in the volume of trade results in 3.5 points decline of the Gini index. In contrast, inequality tends 

to increase in developed countries in response to an increase in the volume of trade.  

A few authors also point to the absence of any significant relationship between inequality and trade 

(such as Beaton et al., 2017; Edwards, 1997; Li et al., 1998).  

2.3. INCOME INEQUALITY AND FDI 

From a theoretical point of view, inward FDI can have different effects on income inequality, both in the 

home as well as the host country. As concerns the distributional effects of FDI in a developing country 

context, the HO model of international trade predicts that FDI inflows benefit the more abundant 

low-skilled labour in developing countries. The subsequent increase in the demand for as well as wages 

of low-skilled labour helps reduce wage dispersion and income inequality in the developing host country. 

Conversely, in the developed source country, a reverse process takes place, resulting in an increase in 

income inequality.  

However, other theories arrive at different conclusions. For instance, according to the North-South 

endowment-driven model of vertical FDI of Feenstra and Hanson (1997), FDI by Northern multinational 

enterprises (MNEs) serves to outsource part of the input production to the South. Since the outsourced 

activities are relatively unskilled-labour-intensive from the North’s perspective but relatively skilled-

labour-intensive from the South’s perspective, both regions see an increase in the demand for and 

wages of skilled labour. Hence, income inequality increases in both regions.  

Such North-South models are, however, generally less useful in explaining distributional consequences 

of FDI in richer, more advanced host countries. In this respect, MNE models prove more insightful which 

stress that relative to their domestic counterparts, MNEs are more productive due to, among other 

things, superior technology and knowledge (Markusen, 1995). Since these technologies require more 

skilled labour, MNEs have different labour demand requirements than domestic firms. Hence, inward 

FDI – through the entry of MNEs – increases inequality due to higher demand for and, consequently, 

higher wages of skilled labour. By contrast, inequality may also decline once the skill intensities of 

headquarter services as opposed to plant operations and the dual role of more advanced economies as 

both home and host countries of MNEs are taken into consideration. Since skill-intensive headquarter 

services are predominantly undertaken in the more advanced home countries of MNEs, demand for 

skilled labour is high, which tends to increase inequality. However, with the establishment of less skill-
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intensive plant operations in advanced economies through inward FDI, the demand for skilled labour 

may decline, which helps to reduce inequality in more advanced economies.  

Finally, in line with the endogenous theory of economic growth, inward FDI can also serve as an 

important source of spillovers which increases the demand for as well as wages of skilled labour as 

domestic firms learn from MNEs and adopt more advanced technologies, at least as long as skilled 

labour is relatively short in supply. Over time, however, as the supply of skilled labour improves, wages 

of skilled labour tend to fall again (Aghion and Howitt, 1998). Hence, in the course of FDI-induced 

spillovers, inequality in the host country increases in the short run but decreases in the long run.  

The continuously growing empirical evidence as to the FDI-inequality nexus, which predominantly looks 

at the experience of developing as well as transition and emerging economies, is also far from 

conclusive. For instance, in violation of the predictions of the HO model, a large body of empirical 

literature emphasises the inequality-enhancing effect of FDI. In this context, Tsai (1995) for a sample of 

33 developing countries, Basu and Guariglia (2007) for a panel of 119 developing countries, Herzer et 

al. (2012) for a sample of Latin American countries, Halmos (2011) for a sample of 15 Eastern European 

countries or Grimalda et al. (2010) and Mihaylova (2015) for 10 new EU Member States all report that 

FDI is associated with higher income inequality in the host countries. Similarly, Gopinath and Chen 

(2003) find for a sample of 11 developing countries that inward FDI stocks increased the wage gap 

between skilled and unskilled workers while Bhandari (2007) highlights that inward FDI aggravated wage 

inequality in a set of 19 transition economies in Eastern Europe and Central Asia. This inequality-

enhancing effect of FDI is also corroborated by studies on individual developing countries, such as 

Mexico (Feenstra and Hanson, 1997), China (Zhang and Zhang, 2003) and Indonesia (Lipsey and 

Sjöholm, 2001). However, as evidenced by Mah (2002) for South Korea, Asteriou et al. (2014) for the 

EU core or Taylor and Driffield (2005) for the UK manufacturing sector, the inequality-deepening effect 

of FDI is not a phenomenon only observable in developing or transition economies. Indeed, evidence is 

mounting that the effect of FDI strongly depends on the host country’s level of economic development. 

For instance, Mihaylova (2015) demonstrates for 10 new EU Member States that inward FDI generally 

increased inequality but that this effect lessened with an increase in GDP per capita. Similarly, Herzer 

and Nunnenkamp (2011) show that while FDI increased income inequality in a set of low-income old EU 

Member States, FDI decreased income inequality in a set of high-income old EU Member States. 

Moreover, limited empirical evidence finds support of the predictions of the model of Feenstra and 

Hanson (1997) in terms of the inequality-enhancing effect in both sending and receiving countries of 

FDI. For instance, Hsieh and Woo (2005) show that the skill premium increased in Hong Kong after firms 

relocated unskilled-labour-intensive production from Hong Kong to mainland China. Furthermore, limited 

empirical evidence suggests that the inequality-enhancing effect of FDI is sector-biased such that FDI 

exerts a stronger negative effect on income inequality if flowing into the manufacturing or services 

sectors but remains statistically insignificant if flowing into the primary sector (Suanes, 2016). Similarly, 

the inequality-deepening effect of FDI may differ by the direction of FDI. In this respect, Choi (2006) 

emphasises for a diverse set of over 100 countries that outward FDI exerted a stronger inequality-

enhancing effect than inward FDI. Additionally, the relationship between FDI and inequality appears to 

be non-linear in nature such that inequality increases with inward FDI but this effect tends to diminish 

with further increases in FDI (Figini and Görg, 1999 and 2011). Relatedly, the FDI-inequality nexus is 

strongly time-dependent and while FDI tends to increase inequality in the short run, it decreases 

inequality in the long run (Herzer and Nunnenkamp, 2011; Ucal et al., 2014).  
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In contrast to the above, a number of empirical studies also find an inequality-reducing effect of FDI. For 

instance, Im and McLaren (2015) demonstrate for a sample of 127 developing countries that FDI helps 

to decrease inequality. Similarly, taking account of inter-state heterogeneity, several state-based studies 

stress that increased FDI inflows is associated with a decrease in inequality, with however different 

effects across states (see, e.g., Jensen and Rosas (2007) for Mexican states, Trinh (2016) for 

Vietnamese provinces) or time (Chintrakarn et al. (2010) for US states).  

A small number of studies also fails to find any significant relationship between FDI and income 

inequality (see, e.g., Sylwester, 2005; Franco and Gerussi, 2013) or any evidence of a non-linear 

relationship between FDI and income inequality for that matter (Milanovic, 2002).  
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3. Empirical framework 

Methodologically, we follow a twofold approach to shed light on the relative importance of immigration, 

trade and FDI, together with different worker and firm characteristics, on wage inequality among native 

workers.  

First, we specify a Mincer wage regression (Mincer, 1974), where we consider various individual worker 

characteristics and the three globalisation measures of interest to explain individual wages. However, as 

information on immigration, trade and FDI is only available at the industry level1, we consider the 

individual and the industry level in the Mincer wage regression, by employing a multilevel regression 

model. Such a model allows us to appropriately incorporate explanatory variables at both levels and 

enables us to consider the hierarchy/structure in the data, which improves estimates’ efficiency (Gelman 

and Hill, 2006). It is similar to a multi-stage regression model, where the model is first run at the 

individual level for each industry and the results are subsequently used to run the regression at the 

industry level. However, in a multilevel regression model, the regressions of both stages are estimated 

simultaneously. More formally, we estimate a two-level wage regression of the following form:2  

𝑦௜௝௧ ൌ 𝑿௜௝௧
ᇱ 𝜷 ൅ 𝒁௝௧

ᇱ 𝜸 ൅ 𝛿௧ ൅ 𝜐௝௧ ൅ 𝜖௜௝௧, 𝜐௝௧~𝑁ሺ0, 𝜎ଶ
ଶሻ and 𝜖௜௝௧~𝑁ሺ0, 𝜎ఢ

ଶሻ (1) 

where 𝑦௜௝௧ is the ihs-transformed3 gross hourly wage of native individual 𝑖 employed in industry 𝑗 at time 

𝑡. 𝑿௜௝௧ denotes a 𝑘 ൈ 1 vector of explanatory variables specified at the individual level. In this respect, we 

use information on demographic and socio-economic worker characteristics, such as gender, age, 

education and occupation, as well as information on the type of their work contract and the degree of 

urbanisation of their residential area to explain individual wages (see Table 1 for an overview of variable 

definitions). In particular, the role of gender is measured by means of a dummy variable for females 

which captures differences in gross hourly wages across genders. Starting with Becker (1957), a rich 

and continuously growing body of literature has demonstrated that even after controlling for other 

characteristics, women earn less than men (for Europe, see, e.g., Christofides et al., 2013; Nicodemo, 

2009; Olivetti and Petrongolo, 2008). Concerning age, as advocated by the human capital theory (e.g. 

Becker, 1993) and shown by several cross-sectional analyses (see Willis,1986 for a survey), a concave 

age-earnings profile is expected since investments in human capital exceed depreciation in the early 

years of a worker’s career, giving rise to increasing productivity and earnings. However, as workers age, 

on the one hand, investments in human capital become less profitable and attractive and, on the other 

hand, investments in human capital made in the early years depreciate, so that productivity and earnings 
 

1  This approach enables us to use differences in the globalisation dimensions across industries. However, potential 
differences between firms with different exposure to globalisation activities within industries remain unconsidered. Most 
probably this results in an underestimation of the true impact. 

2  Globalisation may also affect labour market participation decisions. Since we also apply industry-level explanatory 
variable, we cannot consider unemployed individuals in our analysis. This prevents us from using a Heckman correction 
procedure which most probably results in a downward bias of our estimates.  

3  Inverse hyperbolic sine transformation: 𝑖ℎ𝑠ሺ𝑦ሻ ൌ ln ሺ𝑦 ൅ ඥ𝑦ଶ ൅ 1ሻ ሺsee, for example, Burbidge et al., 1988). This has the 

advantage that the estimated constant becomes positive, which is useful for the Shapley value decomposition (see 
below).  
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decline. We model diminishing returns by adding a squared term for age. Furthermore, human capital 

accumulation – and therefore education – is considered one of the key determinants of a worker’s wage. 

Numerous studies have pointed to partly non-negligible returns to education (for Europe, see, e.g., 

Harmon et al., 2001; Glocker and Steiner, 2011; Middendorf, 2008 or Prieto-Rodriguez et al., 2008). 

Furthermore, occupation, which is closely related to and largely determined by education, matters for 

earnings. From the perspective of the human capital theory, post-school investments in training and 

education, which differ across occupations, are important determinants of productivity and earnings. 

Moreover, differences in skill requirements, ability, opportunities, supply and demand forces or labour 

market institutions help explain widely observable earnings differences across occupations in many 

countries (Tachibanaki, 1998). With respect to contract type, evidence is mounting that workers on 

temporary contracts earn less than those on permanent contracts (e.g. Brown and Session, 2003; Da 

Silva and Turrini, 2015). This is typically explained by the lack of outside options of employees due to 

strong employment protection (Lindbeck and Snower, 2001) or asymmetric information and the need of 

employers to learn about workers’ qualifications and the quality of the worker-firm match. Furthermore, 

we also account for agglomeration effects and expect that the concentration of economic activities in 

urban areas is associated with higher wages relative to more rural areas. We proxy this by the degree of 

urbanisation of workers’ residential area and therefore assume that workers’ residential area is in close 

proximity to their workplace. We also consider firm-specific information, which is however limited to firm 

size. In particular, following comprehensive empirical evidence on prevailing firm-size wage premia, we 

expect firm size to be positively associated with workers’ wages (for Europe see, e.g., Lallemand et al., 

2007).  

By contrast, 𝒁௝௧ represents an 𝑙 ൈ 1 vector of industry-level explanatory variables, comprising our three 

key globalisation measures of interest, namely immigration, trade and FDI, together with per-capita 

business enterprise R&D stocks and per-capita value-added levels. While per-capita business enterprise 

R&D stocks act as a proxy for skill-biased technological change (SBTC), per-capita value-added levels 

control for differences in the overall productivity across industries as well as industry-specific business 

cycles. SBTC is typically seen to favour skilled over unskilled workers (and therefore drives wage 

inequality) so that more skill-intensive industries are expected to pay higher wages, on average, than 

more unskill-intensive industries. Value added per capita reflects the overall productivity of an industry 

and is expected to be positively correlated with individual gross hourly wages. As concerns the three key 

globalisation measures of interest, the above extensive review of literature demonstrates that expected 

effects on wages are a priori unclear but need to be tested empirically. Furthermore, 𝛿௧ denotes time-

fixed effects. 𝜐௝௧ is the random effect corresponding to the intercepts of industries in a country and 𝜖௜௝௧ is 

the remaining error term, both assumed to be normally distributed.  

Second, we use the estimated coefficients from the multilevel wage regression to conduct the Shapley 

value decomposition method of Shorrocks (2013) and assess the relative importance of the different 

variables for wage inequality. More specifically, we compute predicted values for all different variable 

combinations4 and then calculate associated inequality measures. The comparison of the inequality 

measures for different variable combinations then helps us to assess the contribution of each variable to 

 

4  Since 𝑦௜௝௧ is the ihs-transformed gross hourly wage, we compute the predicted values 𝑦పఫ௧ෞ  and take exp ൫𝚤ℎ𝑠ሺ𝑦పఫ௧ሻ൯෣ . We 

therefore basically apply the transformed fitted values ሺ𝑦ො௜௝௧ ൅ ට𝑦ො௜௝௧
ଶ ൅ 1ሻ instead of 𝑦ො௜௝௧. Since we do not have large 

negative predicted values, the use of the transformed fitted values is less problematic (see Leitner, 2016 for a similar 
approach). Thus, inequality measures are based on absolute gross hourly wages.  
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wage inequality. The procedure can best be illustrated by means of an example with three explanatory 

variables. Suppose we have two individual explanatory variables (𝑥ଵ,𝑥ଶ) and one industry-level 

explanatory variable (𝑧ଷ). We want to evaluate the contribution of variable 𝑥ଵ. The predicted values are 
then used to calculate wage inequality denoted by 𝐼መሼଵଶଷሽ

ሺ଴ሻ . Here, we consider all three explanatory 

variables as indicated by the subscript. In order to assess the overall contribution of 𝑥ଵ, we need to 
capture its marginal contribution5 to wage inequality. Hence, first, we compare 𝐼መሼଵଶଷሽ

ሺ଴ሻ  with 𝐼መሼଶଷሽ
ሺଵሻ , where, for 

the computation of the predicted values and the wage inequality, only 𝑥ଶ and 𝑧ଷ are considered. This 
yields the first marginal contribution of 𝑥ଵ: 𝐶ଵ

ଵ ൌ  𝐼መሼଵଶଷሽ
ሺ଴ሻ െ 𝐼መሼଶଷሽ

ሺଵሻ . In a second step we also eliminate other 

variables from the computation. In doing so, we calculate 𝐼መሼଵଶሽ
ሺଵሻ  and 𝐼መሼଵଷሽ

ሺଵሻ , where we consider only 𝑥ଶ and 

𝑧ଷ in addition to 𝑥ଵ, respectively. Based on these values, we obtain further marginal contributions:  

 𝐶ଶ
ଵ ൌ  𝐼መሼଵଶሽ

ሺଵሻ െ 𝐼መሼଶሽ
ሺଶሻ 𝐶ଷ

ଵ ൌ  𝐼መሼଵଷሽ
ሺଵሻ െ 𝐼መሼଷሽ

ሺଶሻ (2) 

where 𝐼መሼଶሽ
ሺଶሻ and 𝐼መሼଷሽ

ሺଶሻ denote the wage inequality, where we only use the estimates for 𝑥ଶ and 𝑧ଷ, 

respectively. Finally, the last contribution arises from 𝐶ସ
ଵ ൌ  𝐼መሼଵሽ

ሺଶሻ െ 𝐼መሼ଴ሽ
ሺଷሻ incorporating only the variable 

under consideration. Since 𝐼መሼ଴ሽ
ሺଷሻ ൌ 0 we find that 𝐶ସ

ଵ ൌ  𝐼መሼଵሽ
ሺଶሻ. The overall contribution of 𝑥ଵ to wage 

inequality is then the average over all marginal contributions: 𝐶ଵ ൌ
ଵ

ସ
ሺ𝐶ଵ

ଵ ൅ 𝐶ଶ
ଵ ൅ 𝐶ଷ

ଵ ൅  𝐶ସ
ଵሻ. We then also 

apply this procedure to the other variables 𝑥ଶ and 𝑧ଷ. Analogously, the model can be easily extended to 

include additional explanatory variables. However, since the number of variable combinations to capture 

the marginal contributions increases exponentially with an additional explanatory variable, there is a 

natural limit to the overall number of variables.  

 

 

5  The ihs-transformation of the gross hourly wage increases the likelihood of observing positive transformed fitted values. 
This is useful especially when only a small set of explanatory variables is considered for the calculation of marginal 
contributions to the inequality measure.  
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4. Data 

The data for this analysis are drawn from different sources. Data on individual worker characteristics 

stem from the European Union Statistics on Income and Living Conditions (EU-SILC) which is an annual 

survey on income, poverty, social exclusion and living conditions in the EU. The EU-SILC was first 

launched in 2003 for a small set of EU Member States and has subsequently been expanded to cover all 

EU Member States plus a set of non-EU countries such as Macedonia, Iceland, Turkey, Norway and 

Switzerland. Although the EU-SILC is generally available in cross-sectional and longitudinal form, we 

use cross-sectional data since longitudinal data lack the necessary information on workers’ industry 

affiliation. However, this information is only available at the 1-digit level (see Table B.1 in Annex B for an 

overview). Information in the EU-SILC allows us to identify individuals by country of birth, which we use 

to differentiate native (i.e. domestically-born) workers from migrant (foreign-born) workers. Given our 

interest in the effects of globalisation on native workers, we restrict our analysis to native individuals of 

working age (15-64 years old). We use EU-SILC information on months and hours spent in the main job 

and other jobs to compute gross hourly wages by dividing the yearly employee cash or near cash 

income by total hours worked.6 Furthermore, we use information on native workers’ gender, age, 

education, occupation, contract type and degree of urbanisation of their residential area as well as 

firm-specific information on firm size (see Table 1 for the definition of variables). In our analysis, we 

generally focus on the period 2008 to 2013 but differentiate between the crisis period (2008-2010) and 

the post-crisis period (2011-2013). This split further allows us to take into account the change in the 

ISCO classification between 2010 and 2011. Moreover, due to partly severe data limitations for some 

countries in the sample, we only consider the following: Austria (AT), Belgium (BE), Germany (DE), 

Denmark (DK), Greece (EL), Italy (IT), Spain (ES), France (FR) and the United Kingdom (UK) – as old 

EU Member States (OMS) and skill-abundant North – and Hungary (HU), Latvia (LV), Lithuania (LT), 

Poland (PL) and Romania (RO) – as new EU Member States (NMS) and unskill-abundant South.  

Furthermore, we employ aggregate data at the industry level which are collected at the 1-digit level in 

accordance with the EU-SILC industry classification. In particular, trade indicators are drawn from the 

2016 release of the World Input-Output Database (WIOD) which combines detailed information on 

national production activities and international trade. It provides information on international linkages of 

production processes and structures of final goods trade across 56 industries (ISIC Rev. 4) and 43 

countries, comprising all 28 EU Member States and 15 other major countries in the world, plus an 

estimate for the rest of the world (RoW) over the period 2000 to 2014. From the WIOD we calculate 

various measures of value-chain (VC) trade to account for the growing fragmentation of production 

processes into geographically dispersed stages of production. In particular, we calculate the domestic 

and the foreign value added in exports (DVAiX and FVAiX, respectively) for each industry. DVAiX refers 

to the value added generated by the domestic economy in the production of goods and services for 

exports. FVAiX refers to the value added of foreign goods and services that are used as intermediates to 

produce goods and services for exports. Further, we use two measures for offshoring and, following 

Feenstra and Hanson (1999), distinguish between narrow (N) and broad (B) offshoring. The former 
 

6  In order to mitigate the potential impact of outliers, we exclude observations +/- two times the standard deviation around 
the mean gross hourly wage in each country for each year.  
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considers imported intermediates in a given industry from the same industry only while the latter 

considers imported intermediates from all industries but its own (for their definitions, see equation (A.1) 

in Annex A). Value-added levels for each industry are also taken from the WIOD. Furthermore, we 

employ data on inward and outward FDI stocks in each industry provided by Eurostat and OECD. For 

migration we use the European Union Labour Force Survey (EU-LFS) and compute the share of foreign 

employees (with reported country of origin different from the country of residence) as the share of 

migrant workers in the total number of employees in each industry. Business enterprise R&D stocks are 

generated based on real business enterprise R&D expenditure (BERD, PPS-adjusted, at 2005 prices) 

obtained from Eurostat, applying the perpetual inventory method (PIM) (for further details, see equations 

(A.2) and (A.3) in Annex A). 

Since the variables pertaining to trade and FDI tend to be highly correlated, we conduct a principle 

component analysis (PCA) which allows us to extract the common explanatory power for each of the two 

dimensions. In doing so, we take only one component from trade and FDI each in order to minimise the 

number of explanatory variables.7 Moreover, this allows us to consider the general exposure to trade 

and FDI, and not only to rely on a particular direction thereof (that is either outward or inward).  

Table 1 / Variable overview 

Level Name Definition 
Individual Wage (Ihs-transformed) gross hourly wage 
Individual Gender Female, dummy 
 Age Age, age2 
 Education Primary (ISCED 0-1, reference group), secondary (ISCED 2-4), tertiary (ISCED 5), dummies 
 Occupation Low (ISCO 90-99, reference group), medium (ISCO 40-89), high (ISCO 11-39), dummies 
 Contract type Temporary contract, dummy 
 Urbanisation Rural (reference group), intermediate, urban, dummies 
 Firm size Small (<6 employees, reference group), medium (6-12 employees), large (>12 employees), dummies 
Industry8 Migration Share of foreign-born employees (in total employment) 
 Trade Domestic VAX-VA-ratio, foreign VAX-VA-ratio, narrow offshoring, broad offshoring 
 FDI Inward and outward FDI stocks 
 SBTC Business R&D stock per employee 
  Productivity Value added per employee 

 

However, due to some specific features of the data we employ in our analysis, we tend to underestimate 

the effect of globalisation on inequality. On the one hand, as a result of the rather crude industry 

classification available in the EU-SILC data, we can use the three measures of globalisation only at the 

1-digit industry level. Therefore, the level of variation is rather low which will lead to lower estimated 

effects in the regressions. On the other hand, since each individual has to be ascribed to an industry, 

unemployed individuals cannot be included in the analysis which makes it impossible to consider labour 

market participation decisions in our analysis. However, if globalisation also affects labour market 

participation decisions (e.g. unemployment due to offshoring activities), it is likely that owing to the 

associated selection bias we underestimate the true effect of globalisation. Hence, in view of these 

restrictions, our results can be considered the lower bound of the overall effect.  

 

7  Since combinations of variables increase exponentially with an additional variable, we have to rely on a smaller set of 
explanatory variables.  

8  The correlation between industry explanatory variables generally does not raise concern about multicollinearity. With 
around 0.65, correlation is highest between productivity and SBTC. 
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5. Results 

In order to provide a first insight into the wage inequality situation across the selected EU countries, 

Table 2 reports three different inequality measures (Gini index, GE(0) and GE(2)) for the crisis period 

(2008-2010) and the post-crisis period (2011-2013). In principle, the three inequality measures differ in 

their emphasis on different parts of the wage distribution. For instance, the Gini index puts more 

emphasis on the centre of the wage distribution, where medium-wage earners are located. In contrast, 

the Generalised Entropy index (GE) is more sensitive to changes at the tails of the wage distribution. 

While the GE(0) is bottom sensitive, and therefore representative of low-wage earners, the GE(2) is top 

sensitive, and therefore representative of high-wage earners. In general, the higher the respective 

inequality measure, the higher the wage inequality.  

Overall, the extent of wage inequality differs across EU Member States in our sample. Table 2 

demonstrates that during the crisis period, wage inequality – as captured by the Gini index – was 

relatively high and of similar magnitude in the OMS Austria, Germany, Spain, and the UK, while it was 

highest in the NMS Lithuania, Latvia and Poland, with the two Baltic countries showing by far the highest 

level of wage inequality in our sample of EU countries considered. In contrast, wage inequality was 

lowest in Belgium and Denmark, followed by France and Italy. Among NMS, inequality was lowest in 

Romania and with 0.249 just slightly higher than in Italy (with 0.239).  

Table 2 / Income inequality measures 

 2008-2010 2011-2013 

Gini GE(0) GE(2) Gini GE(0) GE(2) 

OMS       

AT 0.287 0.169 0.140 0.270 0.151 0.120 

BE 0.194 0.067 0.062 0.199 0.070 0.069 

DE 0.292 0.176 0.135 0.297 0.176 0.142 

DK 0.199 0.095 0.066 0.192 0.073 0.064 

EL 0.279 0.130 0.135 0.227 0.084 0.088 

ES 0.298 0.163 0.149 0.281 0.149 0.129 

FR 0.224 0.108 0.086 0.227 0.110 0.092 

IT 0.236 0.108 0.091 0.242 0.118 0.095 

UK 0.295 0.147 0.172 0.290 0.141 0.162 

NMS       

HU 0.276 0.124 0.145 0.245 0.097 0.105 

LT 0.321 0.188 0.175 0.309 0.182 0.156 

LV 0.320 0.179 0.172 0.310 0.166 0.166 

PL 0.291 0.143 0.147 0.276 0.126 0.132 

RO 0.249 0.104 0.104 0.237 0.091 0.094 

Note: Numbers based on period averages. 
Source: EU-SILC, own calculations.  

Between crisis and post-crisis periods wage inequality declined in almost all countries. Interestingly, 

irrespective of the inequality measure considered, wage inequality fell in all NMS but most strongly in 
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Hungary, where wage inequality declined the most in the middle and at the top of the wage distribution. 

Similarly, among OMS, wage inequality declined in Austria, Spain and the UK (particularly at the top of 

the wage distribution) and in Denmark (almost exclusively driven by improvements at the bottom of the 

wage distribution). In contrast, wage inequality increased in Belgium, France and Italy. In general, 

however, observable increases in wage inequality in this set of countries were rather modest and, 

except for Italy, more strongly driven by a deterioration in the middle and at the top of the wage 

distribution. In Italy, the increase in wage inequality was the result of a deterioration at the bottom of the 

wage distribution. Overall, as concerns changes in inequality across periods, Greece and Germany 

stand out, for different reasons though: Greece not only experienced the most pronounced drop among 

all EU countries considered in the Gini-based inequality measure but saw all its inequality measures fall 

substantially. In contrast, Germany saw a rise in the wage dispersion which was solely driven by 

changes around the middle and the upper tail of the distribution (as captured by the GE(2) index).  

5.1. RESULTS FROM MINCER WAGE REGRESSIONS 

The estimates of the multilevel wage regression are generated by means of a maximum likelihood 

estimation. Table B.2 in Annex B shows the regression results for the crisis period 2008-2010 while 

Table B.3 in Annex B shows the results for the post-crisis period 2011-2013. The first section in each 

Table reports estimation results for all individual-level explanatory variables while the second section 

reports results for all industry-level explanatory variables. Since we specify a two-level model, there are 

separate random effects for the individual and the industry level. In both Tables, the random effects are 

generally significant which indicates that our defined hierarchy is appropriate.  

In general, the results of the individual explanatory variables exhibit the expected signs. For instance, 

the female dummy is consistently negative significant. This is in line with rich empirical evidence on 

gender wage gaps and demonstrates that, even after controlling for other individual and job 

characteristics, native women earn lower gross hourly wages, on average, than native men. In particular, 

irrespective of the period considered, gender wage gaps are highest in the NMS, particularly in 

Lithuania, Latvia and Romania, where native women earn on average between 25 per cent and 14 per 

cent less per hour than native men. In the OMS, gender wage gaps are particularly pronounced in Spain 

and the UK. In contrast, gender wage gaps are lowest in Belgium and Denmark, where native women 

only earn between 5 per cent and 8 per cent less per hour than native men. For age, with the exception 

of Latvia during the crisis period, we find the expected concave earnings profile captured by the positive 

main effect and the negative squared term. Hence, in principle, gross hourly wages increase with age up 

to a maximum and then decline. We find a maximum at between 40 years (in Germany, Italy and 

Lithuania) and 60 years (in France and Greece). Furthermore, the results for education highlight the 

expected positive returns to education and capture that the higher the level of education, the higher the 

gross hourly wages on average. While returns to education are particularly high in Germany, there is 

some evidence of no or partly negative returns to education in Austria, Denmark, the UK or Lithuania. 

Similarly, our results point to earnings differences across occupations and reveal that higher (i.e. more 

skill-intensive) occupations tend to earn higher gross hourly wages on average. In general, occupational 

earnings differences vary across the countries considered and are highest in Germany, where native 

workers in medium and high occupations earn between 21 per cent to 31 per cent and 51 per cent, 

respectively, higher gross hourly wages on average than native workers in low occupations. Similarly, 

occupational earnings differences are also high in all NMS, particularly in Lithuania, where native 
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workers in high occupations earn around 44 per cent higher gross hourly wages than native workers in 

low occupations. Furthermore, in line with related empirical evidence, our results emphasise that native 

workers on temporary contracts earn significantly lower gross hourly wages than those on permanent 

contracts. The only exceptions are found in the UK (for the post-crisis period only) and Lithuania (for 

both periods considered). The penalty associated with temporary contracts is particularly high in Spain, 

where native workers on temporary contracts earn between 25 per cent and 30 per cent lower gross 

hourly wages than native workers on permanent contracts. In contrast, with only about 10 per cent, the 

penalty associated with temporary contracts is lowest in Denmark (for the post-crisis period), Hungary 

(also for the crisis period only) and Romania (for both periods). We also find some evidence that the 

degree of urbanisation of a native worker’s residential area is associated with higher gross hourly 

wages. As expected, our results also consistently point to non-negligible firm-size premia and indicate 

that firm-size premia are highest in France and Spain but lowest in Greece and Romania.  

Contrary to the unambiguous results for the individual explanatory variables, results for industry-level 

variables are mixed and less consistent. As concerns immigration, coefficients are generally negative 

but only significant also for Denmark or France (for the crisis period only) as well as for Greece, Spain, 

Italy and Lithuania (all for the post-crisis period). This indicates that native workers in industries with a 

higher share of migrants are paid lower gross hourly wages. This negative effect might simply reflect the 

self-selection of migrants into industries with lower productivity and wage levels. However, since we also 

control for differences in labour productivity across industries, the potentially underlying selectivity effect 

should be limited. Therefore, our results suggest that native workers suffer from stronger immigration in 

terms of lower gross hourly wages. In particular, our results suggest that an increase in the migrant 

share by one percentage point is associated, on average, with around 1 per cent lower gross hourly 

wages of natives in Denmark, France Greece, Italy and Spain but around 2 per cent lower gross hourly 

wages in Lithuania. Furthermore, our results are rather mixed for trade and differ across country groups. 

Among OMS, coefficients are generally negative and also significant for Austria and France, for the 

crisis period only, as well as Italy and Spain, for the post-crisis period only. Hence, in these countries, 

native workers in industries more strongly exposed to and integrated into VC trade receive lower gross 

hourly wages. In contrast, in the group of NMS, positive coefficients tend to dominate. For Hungary, the 

effect is positive significant for the post-crisis period which suggests that a stronger exposure to VC 

trade is associated with higher wages for native workers. Conversely, for Latvia, a negative significant 

effect of VC trade is observable, but only for the crisis period. In contrast, our results are more consistent 

for the effects of FDI on native workers’ wages. While positive coefficients dominate, among OMS 

positive significant effects are observable for Spain (for both periods) but also Italy (only for the crisis 

period) and Austria, Belgium, France (only for the post-crisis period). Among NMS, positive significant 

effects are observable for Lithuania and Romania, for the post-crisis period only. Hence, native workers 

in these countries seem to profit from more FDI in terms of higher gross hourly wages. As concerns 

value added per capita, which serves as a proxy for labour productivity and industry-specific business 

cycle effects, coefficients generally show the expected positive sign (except for Germany, France and 

Lithuania) and are significant also for Austria, the UK and Hungary for both periods, but also for Spain 

and Poland (for the crisis period only) and for Latvia (for the post-crisis period only). Finally, with respect 

to the R&D stock per capita, which we use to capture SBTC, negative coefficients seem to dominate in 

general. Negative significant results are found for all NMS but Latvia and Lithuania as well as for Spain. 

This indicates that workers employed in industries characterised by higher SBTC receive lower gross 

hourly wages, on average. In contrast, in Germany (for the post-crisis period) and France (for the crisis 
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period), SBTC exerts a positive effect which implies that German and French workers in higher SBTC 

industries earn higher wages, on average, than those employed in lower SBTC industries.  

5.2. RESULTS FROM THE SHAPLEY VALUE DECOMPOSITION 

Based on the estimated coefficients of the multilevel wage regressions, we assess the contribution of 

variables to wage inequality by means of the Shapley value decomposition technique. While section 

5.2.1 discusses results for the Gini index, section 5.2.2 focuses on results for the two Generalised 

Entropy indexes GE(0) and GE(2).  

Since this approach considers all possible combinations of variables in assessing the contribution of 

variables to wage inequality, the number of variable combinations increases exponentially with each 

additional explanatory variable considered. In order to minimise the variable combinations and keep the 

computational time feasible, in Table 3 we define the following sets of variable groups:  

Table 3 / Variable overview 

 Variable group Variable 

Globalisation measures: Migration Migration share 

 Trade Trade PC 

 FDI FDI PC 

Other industry characteristics: Add Var Productivity, SBTC 

Worker characteristics: Individual Gender, age, age², urbanisation 

 Education Education 

 Occupation Occupation 

 Contract Contract type 

Firm characteristics: Firm size Firm size 

 

As discussed in section 5.1., we also obtained insignificant results – assessed at conventional levels of 

significance – particularly for industry-level explanatory variables. In the Shapley value decomposition 

we consider all explanatory variables (as listed in Table 3) irrespective of the significance of the 

respective estimated coefficient.9 We therefore also include variables in this analysis with levels of 

significance lower than 10 per cent. However, since insignificant coefficients tend to be close to zero, 

these variables are less influential for the predicted individual gross hourly wage and eventually for wage 

inequality. This further implies that significant coefficients tend to have higher contributions to wage 

inequality.  

5.2.1. Gini index 

Figure B.1 in Annex B depicts the decomposition results for the Gini index for the crisis period 

(2008-2010) in Panel A and the post-crisis period (2011-2013) in Panel B. It shows that the set of 

variables considered in the analysis explains around two thirds of the Gini index, while the rest remains 

 

9  Moreover, the highly aggregated industry level is associated with a relatively low level of variation. We therefore also 
argue for considering even weakly significant results in our analysis.  
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unexplained. In Greece and the UK but also Latvia, Lithuania and Poland the explained part is 

somewhat smaller.  

To make contributions of variable groups (as defined in Table 3) comparable across countries and 

periods, we focus on the explained part of the Gini index and compute relative contributions of each 

variable group. The relative contributions are depicted in Figure 1 below for each country and period 

separately. Generally, Figure 1 shows that immigration, trade and FDI enhance wage inequality. For 

immigration, this finding is in line with expectations and empirical evidence (e.g., Dustmann et al., 2013). 

For trade and FDI, this is consistent with predictions from the Feenstra and Hanson models (1996, 1997) 

in which the shift/outsourcing of intermediate input production from the skill-abundant North to the 

unskill-abundant South increases inequality in both regions. In general, however, we find that 

immigration, trade and FDI contribute little to wage inequality which is also consistent with the small 

contributions of either immigration, trade or FDI to inequality found in the literature (see section 2). All 

three measures of globalisation taken together explain between 1 per cent (in Hungary) and 20 per cent 

(in Spain) of overall wage inequality among native workers. Furthermore, their roles as a source of wage 

inequality differ across countries and periods – and are often even zero – which underscores the 

heterogeneous role played by globalisation for wage inequality across countries.  

As concerns the relative importance of the three measures of globalisation, interesting differences 

emerge across country groups and periods. During the crisis period, FDI and migration contributed the 

most to wage inequality among OMS while trade mattered little, except for Germany where around 4 per 

cent of wage inequality can be assigned to trade. In particular, migration contributed the most to wage 

inequality in France (with around 5 per cent), followed by Greece (with around 3 per cent). FDI 

contributed the most to wage inequality in Spain (with around 8 per cent), Italy, Denmark and Austria. By 

and large, for the group of OMS, a similar pattern also emerges for the post-crisis period, with some 

exceptions, however. In France, instead of migration, FDI becomes the key source of wage inequality. In 

contrast, migration becomes the most important cause of wage inequality in Italy.  

As for the NMS, however, among the three measures of globalisation considered, trade and migration 

were the key contributors to wage inequality during the crisis period. Particularly, trade was the key 

driver behind wage inequality in Lithuania and Latvia (with around 6 per cent), while migration 

contributed the most to wage inequality in Poland and Hungary. During the post-crisis period, however, 

trade and FDI are the key sources of wage inequality among NMS whereas migration hardly matters. 

While trade is the most important inequality-enhancing globalisation force in Hungary, Poland and 

Romania, FDI contributes the most to wage inequality in the Baltic countries.  

As concerns R&D and value added per capita, we find contributions in the range of 2 per cent (in 

Belgium) and 13 per cent (in France) in the crisis period and between 2 per cent (in Belgium and Spain) 

and around 11 per cent (in Austria and the UK) in the post-crisis period. Thus, differences in SBTC and 

labour productivity across industries exacerbate differences in gross hourly wages of native employees.  

In contrast, the lion’s share (around 80 per cent on average) of the explained wage inequality can be 

ascribed to individual worker characteristics. In some countries, such as Spain, France and Italy, the 

importance of individual worker characteristics is somewhat lower with around 65 per cent to 70 per 

cent. In this context, individual characteristics, such as gender, age and urbanisation, are the key 

determinants of wage inequality in the group of OMS (except for France and the UK). In contrast, among 
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NMS, occupation is the key contributor to wage inequality of all worker characteristics considered. 

Furthermore, as concerns changes across periods, worker characteristics remain the key source of 

wage inequality but become less important in Greece, Italy and Hungary (by around 5 ppts) but more 

important in Denmark and France (also by around 5 ppts). In the latter case, this is predominantly driven 

by the higher contribution of differences in education and occupation to wage inequality.  

In contrast, firm size contributes very little to wage inequality: between around 5 per cent (in Greece or 

Romania) and 16 per cent (in France, Spain and Italy).  

As highlighted above, the relatively low explanatory power of globalisation in our results is related to 

some specific features of the data we employ in our analysis, such as the high level of aggregation of 

the globalisation measures and the absence of any industry affiliation for unemployed persons which 

makes it impossible to account for the labour market participation decision of individuals. Moreover, the 

small contribution might also be related to the chosen inequality measure. The Gini index is sensitive to 

changes around the centre of the wage distribution. If globalisation has a different impact at the tails of 

the wage distribution, the Gini index is unable to capture this appropriately. In view of the last 

shortcoming, we now turn to the decomposition of the two Entropy class indexes GE(0) and GE(2), 

which more strongly focus on and capture changes at the tails of the wage distribution.  

  



20 RESULTS 
   Working Paper 154  

 

 F
ig

u
re

 1
 /

 R
el

at
iv

e 
co

n
tr

ib
u

ti
o

n
s 

to
 G

in
i i

n
d

ex
 

 
P

an
e

l 
A

: 
20

08
-2

01
0

 
P

an
el

 B
: 

20
11

-2
01

3 

 

S
ou

rc
e:

 E
U

-S
IL

C
; W

IO
D

; 
E

ur
os

ta
t; 

E
U

-K
LE

M
S

; E
U

-L
F

S
, o

w
n 

ca
lc

ul
at

io
ns

. 

0
%

10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

A
T

B
E

D
E

D
K

E
L

E
S

F
R

IT
U

K
H

U
LT

LV
P

L
R

O

A
dd

 V
ar

F
D

I

T
ra

de

M
ig

ra
tio

n

F
irm

 S
iz

e

C
on

tr
ac

t

O
cc

up
at

io
n

E
du

ca
tio

n

In
di

vi
du

al

0%10
%

20
%

30
%

40
%

50
%

60
%

70
%

80
%

90
%

10
0%

A
T

B
E

D
E

D
K

E
L

E
S

F
R

IT
U

K
H

U
LT

LV
P

L
R

O

A
dd

 V
ar

F
D

I

T
ra

de

M
ig

ra
tio

n

F
ir

m
 S

iz
e

C
on

tr
ac

t

O
cc

up
at

io
n

E
du

ca
tio

n

In
di

vi
du

al



 
RESULTS 

 21 
 Working Paper 154   

 

5.2.2. Generalised Entropy indexes 

Figure B.2 in Annex B shows the absolute contributions of the various variable groups of interest to the 

GE(0) index for the crisis and the post-crisis period. As a bottom-sensitive measure, the GE(0) index is 

better able to reflect the effects of the various variable groups on native low-wage earners. In general, 

our variables can only explain a relatively small part of this inequality measure. While approximately two 

thirds of the Gini index could be ascribed to our variable groups, we can only explain around one third of 

this inequality measure in most cases. For Austria, Germany and Romania the explained part is 

somewhat larger.  

In order to make the results comparable, we again focus on the explained part. Figure 2 below illustrates 

the corresponding relative contributions to the GE(0) index. It shows that the share explained by all 

industry characteristics is smaller compared to the Gini index, particularly in the NMS. Furthermore, in 

Belgium, industry characteristics have no effect whatsoever for the group of low-wage earners whose 

wage differences are solely determined by worker and firm characteristics. As concerns the relative 

importance of the three globalisation measures of interest, important differences are observable 

between the results for the Gini index and the GE(0) index. First, the three globalisation measures taken 

together generally contribute less to the GE(0) index. This means that low-wage earners are less 

strongly affected by globalisation than medium-wage earners. Second, in the NMS, above all in 

Hungary, Poland and Romania, none of the three globalisation measures matters for the GE(0) index, 

irrespective of the period considered. This indicates that native low-wage earners in these countries 

were completely unaffected by the three forces of globalisation. Third, in all NMS, migration has no 

effect on low-wage earners. Finally, particularly for trade but also for FDI, we observe sporadic negative 

contributions in a number of OMS. For instance, in the case of trade, negative contributions exist for 

Spain and France, in both periods, but also for Germany, in the post-crisis period, whereas in the case 

of FDI, negative contributions exist for Germany and France, but only for the crisis period. These 

findings indicate that, in these countries, low-wage earners actually profit from trade and FDI activities in 

terms of lower wage inequality. In contrast, if at all, immigration has an inequality-enhancing effect, also 

for low-wage earners.  

Nevertheless, as concerns the relative roles of immigration, trade and FDI for wage inequality, we also 

observe similarities between the results for the Gini index and the GE(0) index which indicates that 

globalisation affects both medium- and low-wage earners. For instance, immigration has the strongest 

inequality-enhancing effect for low-wage earners in the Southern European countries Greece and Italy 

(in both periods) but also in France (in the crisis period only). The inequality-enhancing effect of trade 

was strongest for native low-wage earners in Latvia, Lithuania and Germany, but only in the crisis 

period. FDI has the strongest inequality-enhancing effect for low-wage earners in Spain and Denmark  

(in both periods) as well as France, Lithuania, Austria and the UK (in the post-crisis period). However, 

the consistently lower contributions to the GE(0) index than the Gini index suggest that low-wage 

earners are less affected, in general, than medium-wage earners.  

Furthermore, concerning the remaining worker and firm characteristics, we observe similarities – but 

also some important differences – to the findings for the Gini index. For instance, individual worker 

characteristics also contribute the most to wage inequality, as measured by the GE(0) index. However, 

with somewhat higher contributions in the range of 72 per cent (in Spain and France) and 92 per cent  

(in Romania), differences in individual worker characteristics matter more for low- than medium-wage 



22 RESULTS 
   Working Paper 154  

 

earners. Similarly, of all individual worker characteristics considered, individual characteristics (such as 

gender, age and urbanisation) are again the key contributors to wage inequality among OMS, while 

occupation is the key driver of wage inequality among NMS. However, the somewhat higher 

contributions to the GE(0) index indicate that differences in individual characteristics and occupations 

are more important for low- than medium-wage earners.  

As compared to the findings for the Gini index, firm characteristics matter less so that differences in firm 

size affect low-wage earners less than medium wage earners, particularly in NMS. 

As concerns the top-sensitive GE(2) index (see Figure B.3 in Annex B), which better captures the effects 

of the various variable groups on native high-wage earners, similar patterns emerge as for the 

bottom-sensitive GE(0) index (depicted in Figure B.2). In this respect, our variables can only explain a 

relatively small part (about one third) of this inequality measure. Furthermore, the relative contributions 

to the GE(2) index (see Figure 3 below) are also of similar magnitude (Figure 2) which implies that both 

low- and high-wage earners are subject to similar forces.  

With regard to the relative role of all industry characteristics, in general, and the three globalisation 

measures of interest, in particular, very similar patterns emerge for the two GE measures in terms of:  

(i) the relatively lower contribution of globalisation to wage inequality, (ii) the prevalence of zero 

contributions of globalisation to wage inequality in some countries (such as Belgium, the UK, Latvia, 

Poland and Romania), (iii) the prevalence of negative contributions of trade and FDI to wage inequality 

in some countries, and (iv) the relative importance of migration, trade and FDI in individual countries.  

However, at the same time, interesting differences are observable between the two GE measures. Most 

importantly, the magnitudes of the calculated positive and negative contributions to wage inequality differ 

across country groups. For OMS, contributions to wage inequality are generally higher for the GE(2) 

than the GE(0) index, while for NMS, the opposite is true. Together with findings for the Gini index, our 

results therefore show that in the group of OMS, immigration, trade and FDI predominantly affect 

medium- and high-wage earners while in the group of NMS, they mainly affect medium- and low-wage 

earners.  

Furthermore, some country-specific differences are observable as concerns the relative role of 

immigration, trade and FDI. In particular, for Greece, immigration exerts a relatively weaker inequality-

enhancing effect at the top of the wage distribution. Hence, immigration less strongly increases wage 

differences of Greek native high- than low-wage earners. In a similar vein, in contrast to the findings for 

the GE(0) index, trade also has an inequality-reducing effect in Poland (in the crisis period) and Hungary 

(in the post-crisis period).  
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6. Summary and conclusion 

In this analysis we have used the regression-based Shapley value decomposition approach of 

Shorrocks (2013) to calculate the relative contributions of three key forces of globalisation, namely trade, 

FDI and immigration, to wage inequality among native workers in a sample of OMS and NMS. We 

analysed each country individually, for both the crisis period (2008-2010) and the post-crisis period 

(2011-2013). This allowed us to better bring out differences across countries and time, the latter 

particularly in view of the effects of the global financial crisis. We employed three different inequality 

measures (Gini index, GE(0) and GE(2)) which place different weights on different segments of the 

wage distribution to identify the wage segment which is more strongly affected by each of the three 

forces of globalisation.  

Our results highlight that immigration, trade and FDI have very heterogeneous and country-specific 

effects on wage inequality among native workers which is in line with and partly explains the mixed 

results found in the empirical literature. In general, however, they contribute little to wage inequality: in 

the range of between 1 per cent and 20 per cent. In light of some data limitations, the calculated 

contributions can be understood as lower bounds of the total expected effect. Among all three 

globalisation measures considered, immigration and FDI contribute the most to wage inequality in the 

OMS while trade and, to a lesser degree, also immigration (in Poland and Hungary) and FDI (in the 

Baltic countries) are key drivers of wage inequality in the NMS.  

However, immigration, trade and FDI have different effects across the wage distribution, though they 

generally affect medium-wage earners the most. Immigration is felt across the entire wage distribution 

and increases inequality in all wage segments, but the immigration-induced increase in wage inequality 

is strongest at the centre and the top of the wage distribution. This effect is dominant in the Southern EU 

countries, which have become important countries of immigration. For NMS, which are traditionally 

countries of emigration not immigration, any inequality-enhancing effects of immigration are solely 

concentrated at the centre of the wage distribution. Trade and FDI contribute to inequality in both OMS 

and NMS, which is consistent with predictions from the Feenstra and Hanson models (1996, 1997) of 

offshoring and international outsourcing of intermediate input production from the North to the South. 

Among more skill-abundant OMS, the effects of trade and FDI are predominantly felt at the centre and 

top of the wage distribution. In contrast, among more unskill-abundant NMS, trade and FDI mainly affect 

the centre but also the bottom of the wage distribution, if at all. Furthermore, in some OMS (sporadically 

also in some NMS), trade and, to a lesser degree, also FDI have inequality-reducing effects as well 

which solely operate at the tails of the wage distribution and are strongest at its top.  

All in all, our analysis highlights that globalisation forces predominantly affect wage earners at the centre 

of the wage distribution. Globalisation therefore appears to be associated with a squeeze of the medium-

wage class. Job polarisation and thus a shift away from medium-wage jobs (IMF, 2011) will result in a 

concentration of wage earners at the bottom and the top of the distribution. From a policy point of view, 

one way to mitigate observable polarisation tendencies in the wage distribution is to encourage 

investments in human capital. This also includes guided pathways to link students more directly to 
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career paths and to expand the support and advising of students, which would reduce the risk of 

mismatch. In particular, in the NMS, education explains a large share of the wage inequality. Selective 

investments in human capital could enhance individuals’ competitiveness and lower wage inequality, 

which might help to counteract the medium-wage squeeze caused by globalisation and guarantee a 

more egalitarian distribution of wages.  
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Annex A: Technical Annex 

› Offshoring 

Following Feenstra and Hanson (1999), narrow (N) and broad (B) offshoring are defined as follows:  

𝐼𝐼𝑀௝,௖
ே ൌ

ைೖసೕ,೎

௏ೕ,೎
   and   𝐼𝐼𝑀௝,௖

஻ ൌ
∑ ைೖ,೎

಼
ೖసభ,ೖಯೕ

௏ೕ,೎
. (A.1) 

› Business enterprise R&D stock 

Business enterprise R&D stocks 𝑺𝒋𝒕 (in industry 𝒋 at time 𝒕) are calculated based on real business 

enterprise R&D expenditure (BERD, PPS-adjusted, at 2005 prices) by means of the perpetual inventory 

method (PIM) as follows:  

𝑺𝒋𝒕 ൌ ሺ𝟏 െ 𝜹ሻ𝑺𝒋,𝒕ି𝟏 ൅ 𝑹𝒋𝒕, (A.2) 

where 𝜹 is the depreciation rate of knowledge obsolescence set at 15 per cent and 𝑹𝒋𝒕 refers to real 

business R&D expenditure. The initial value of real BERD stock 𝑺𝒋𝟎 is calculated as follows: 

𝑺𝒋𝟎 ൌ
𝑹𝒋𝒕

𝜹ା𝝋𝒋
, (A.3) 

with 𝝋𝒋 as the average growth rate of real BERD for industry 𝒋 over the entire period (2005-2013).  
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Annex B: Tables and figures 

Table B.1 / List of industries (NACE Rev. 2) 

Industry Description 

A Agriculture, forestry and fishing 

B-E 
Mining and quarrying; manufacturing; electricity, gas, steam and air conditioning supply; water supply, 

sewerage, waste management and remediation activities 

F Construction 

G Wholesale and retail trade, repair of motor vehicles and motorcycles 

H Transportation and storage 

I Accommodation and food service activities 

J Information and communication 

K Financial and insurance activities 

L-N 
Real estate activities; professional, scientific and technical activities; administrative and support service 

activities  

O Public administration and defence, compulsory social security 

P Education 

Q Human health and social work activities 

R-U 
Arts, entertainment and recreation; other service activities; activities of household; activities of 

extraterritorial organisations and bodies 
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