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Abstract

This paper examines the causal effect of multinational enterprises (MNEs) on between-
firm wage inequality across European regions, utilizing firm-level data from the Orbis
Europe dataset (2012-2021). Employing measures such as Gini coefficients and wage
percentile ratios and addressing endogeneity through regional FDI shocks, the findings
demonstrate that the regional presence of MNEs significantly contributed to increased
wage inequality between firms across European regions. The effects are more pro-
nounced for MNE parent firms and top-performing affiliates, underscoring the role of
international superstar firms in driving regional disparities. This research advances
the understanding of FDI's distributional impacts and its implications for regional in-

equalities.
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I. Introduction

A well-established literature has examined the effects of foreign direct investment (FDI) flows on
a range of outcomes in the host economies, including economic growth (Paul & Feliciano-Cestero,
2021; Alfaro et al., 2010; Chakraborty & Nunnenkamp, 2008; Alfaro et al., 2004a; Borensztein et al.,
1998), productivity gains (Amiti et al., 2024; Fons-Rosen et al., 2021; Stojc¢i¢ & Orli¢, 2020; Newman
et al., 2015; Suyanto et al., 2009), and the adoption of new technologies (Ambos et al., 2006; Lee &
Rugman, 2012). Nonetheless, and despite a growing literature on trade-induced wage inequality,
there is scarce evidence on the effects of FDI on wage inequality in the host economies. While the
existing literature tends to focus on the effects of FDI on wage inequality between workers at the
industry or firm-level in specific countries (Feenstra & Hanson, 1995, 1997; Figini & Gorg, 1999;
Taylor & Driffield, 2005; Girma & Gorg, 2007b; Chen et al., 2011), recent studies have pointed at
international investments as a driver of regional inequalities (Buchholz & Bathelt, 2024; Bathelt et
al., 2024) and between-firm inequality as the main driver of overall wage inequality (Akerman et
al., 2013; Card et al., 2013; Helpman et al., 2016; Sampson, 2014; Song et al., 2019). Incorporating
these two elements in the analysis of the wage inequality effects is of particular importance. On the
one hand, international investment is highly unevenly distributed across regions, with disparities
in FDI shown to surpass those in Gross Domestic Product (GDP) or productivity (OECD, 2022),
making it challenging to grasp its economic effects without considering this regional dimension.
On the other hand, FDI can affect wages by increasing firms’ revenue in a similar fashion as the
exporter revenue premium mechanism studied in the international trade literature (Akerman et al.,

2013), thus becoming a source of between-firm and overall wage inequality.

Against this background, this paper examines the causal effect of the presence of multinational
enterprises (MNEs) on between-firm wage inequality across European regions. MNEs are identified
using firm-level data from the Orbis Europe data set over 2012-2021.! Among MNEs, we distinguish

those holding dominant market shares (i.e. the international superstar firms).

We begin by documenting two empirical trends over the analysed period: i) between-firm wage
dispersion has increased and has been driven by average wages in the top 90th and 95th percentiles;
i) the regional presence of MNEs shows an upward trend, which is stronger for the top-performing
foreign affiliates, both in terms of labour and turnover shares. We then study the effect of the pres-
ence of MNEs across European NUTS-2 regions? on regional between-firm wage inequality using

measurements of such as Gini coefficients and wage percentile ratios. To account for potential

! Access to the Orbis Europe data set is provided by under a Licence Agreement from Bureau van Dijk-
Moody’s.

2NUTS-2 regions are defined using the Nomenclature of Territorial Units for Statistics, the Eurostat’s
classification of geographical units in European countries.



endogeneity, we instrument MNEs’ presence at the regional level with regional FDI shocks by ex-
ploiting the regional variation in pre-sample industry labour shares interacted with the aggregated
change in Europe-wide inward FDI stocks. Moreover, we control for region-specific determinants

of wage inequality identified in the literature, such as technological change and innovation capacity.

To the best of our knowledge, the effects of MNEs and international superstar firms on between-
firm wage inequality across regions and countries have not been analysed so far. The novelties of
our contribution to the literature are threefold. First, we focus on the dispersion of average wages
(wage bill per employee) between firms, which allows us to go beyond existing analyses of wage
inequality between industries. Our approach using average wages (computed using data from the
Orbis dataset) follows De Loecker et al. (2022) and is motivated by recent research pointing to
the rising dispersion of wages between firms as the main driver of rising overall wage inequality
(Zwysen, 2022; Song et al., 2019; Akerman et al., 2013; Helpman et al., 2016, 2010). However, a
limitation of our analysis is that we cannot observe differences in workforce composition across
firms and thus empirically determine the role of the within-firm component in addition to the
between-firm component of wage inequality. Despite this limitation and given the absence of avail-
able linked employer-employee data at region-year level, we believe that our approach is justified
by the abundant evidence on the role of the between-firm component in accounting for the rise in

wage inequality.?

Second, by exploiting data on firm-level characteristics, we distinguish between different types of
MNEs, such as parent firms, foreign-owned firms, and foreign-owned firms with dominant market
shares (i.e., market power), to determine whether the effects are stronger for these top-performing
foreign affiliates. In that regard, our findings point at the parent MNEs and top-performing foreign
affiliates as superstar firms which are considerably larger than domestic firms in terms of fixed
assets and number of employees, have substantial wage premia, and which regional presence has

sizable effects on between-firm wage inequality.

Third, our paper adds to the literature on the effects of FDI on host economies, particularly on
host regions. Specifically, we generate new knowledge on the effects of the presence of MNEs
and international superstar firms on between-firm wage inequality across European regions. The
regional and the cross-country approach is also a novelty in the emerging literature on between-firm
wage inequality. In that regard, our work relates to the literature on the regional impacts of FDI,

which has focused on economic growth and technology spillovers (Stojci¢ & Orli¢, 2020; Carbonell

3In particular, Zwysen (2022) documents that the increase in earnings inequality across EU member states
between 2005-2018 is disproportionately driven by rising variation between establishments using data from
the Structure of Earnings Survey (SES). Using the SES database as an alternative input to compute wage
dispersion is not feasible in our setting since it is carried out every four years and it is only available at the
NUTS1 level.



& Werner, 2018; Y. Wang et al., 2016; Oscar Bajo-Rubio & Diaz-Roldan, 2010). Understanding the
causal impact of FDI on wage inequality in host regions is also important given increasing evidence
on rising regional inequalities (lammarino et al., 2018; Rosés & Wolf, 2021; Bathelt et al., 2024) and
increasing concerns about the distributional effects of globalisation that have materialised in a

political “globalisation backlash” (Colantone et al., 2022).

We find that increases in the regional presence of MNEs significantly rise between-firm wage
inequality. On average, over and above other factors, a 10 percent increase in the foreign affiliates’
employment share increases the Gini coefficient of between-firm wage inequality by 0.49 percent,
while an equivalent increase in the labour share of MNEs parents increases the Gini coefficient by
0.65 percent. These findings are robust to several model specifications using alternative measures
of regional MNE presence, data sources, and additional control variables. Importantly, we also
find that the effects increase in magnitude when comparing the overall presence of foreign-owned
companies to the presence of top-performing foreign-owned companies measured as those in the

top quartile and percentile of revenue by region and year.

The remainder of this paper is organized as follows. Section II. discusses existing related lit-
erature. Section III. presents our empirical approach. Next, Section IV. describes the data and
measures used for the analysis and discusses trends of between-firm wage inequality and of for-
eign affiliates and international superstar firms across European regions. Section V. discusses our

empirical results. Section VI. summarises the key findings and policy implications.

II. Related Literature

Our work relates to several literatures. Existing studies on the impact of FDI on wage inequality
at the industry or firm-level are country-specific (Feenstra & Hanson, 1995, 1997; Figini & Gorg,
1999; Taylor & Driffield, 2005; Girma & Gorg, 2007b; Chen et al., 2011), while cross-country studies
have focused on differences at the macroeconomic level (Pan-Long, 1995). Country studies have
focused on impacts of FDI on relative wages and wage inequality between skilled and unskilled
workers: Feenstra & Hanson (1997) for Mexico; Figini & Gorg (2011) for Ireland; Taylor & Driffield
(2005) and Girma & Gorg (2007a) for the United Kingdom; Chen et al. (2011) for China. In a cross-
country study, Figini & Gorg (1999) examine the effects of inward FDI on wage inequality between
sectors and workers. They find that inward FDI initially increases wage inequality in developing
countries, but this effect diminishes over time while in developed countries inward FDI decreases

wage inequality.

Several recent studies provide evidence on rising regional inequalities (lammarino et al., 2018;



Kemeny & Storper, 2020; Feldman et al., 2020; Rosés & Wolf, 2021; Kemeny et al., 2022; Bathelt et
al., 2024). Some of these studies point to technological change and globalisation as main drivers
of the rising regional inequalities without a specific focus on regional wage inequality (lammarino
et al.,, 2018; Kemeny et al., 2022). Buchholz & Bathelt (2024) argue that international investment
can enhance intra-regional inequalities given that the benefits of global connectivity are not equally
distributed across workers and space. To support their argument, they cite evidence provided by
Boschken (2023) who finds that some of the most globally connected cities in the US have the
highest levels of inequality. Crescenzi & lammarino (2017) point out that that openness and global
connectivity impact on regional development and they put forward a new analytical framework
to understand regional development trajectories in this context. Rosés & Wolf (2018) provide evi-
dence on increasing income inequality across EU NUTS-2 regions. Existing studies on increasing
wage inequalities within countries over the past decades (Card et al., 2013; De Loecker et al., 2022;
Guvenen et al., 2022; Deb et al., 2024) do not relate these inequalities to FDI.

An emerging literature strand focuses on firm heterogeneity as a driver of within country wage
inequality across firms and workers. A key outcome of this literature is that the rise in overall
wage inequalities has been driven mainly by increased between-firm inequality (Akerman et al.,
2013; Card et al., 2013; Helpman et al., 2016; Sampson, 2014; Song et al., 2019). Song et al. (2019)
estimate that the increased dispersion of average firm earnings explains two-thirds of overall earn-
ings inequality in the US. Card et al. (2013) finds that the rise in the dispersion of firm-level pay
premiums has contributed to the increased wage inequality in Germany. This literature has built
on previous studies showing that some firms pay higher wages for same skills (Van Reenen, 1996)
and that controlling for differences in the composition of observed and unobserved worker charac-
teristics, differences in average firm-level pay between firms has contributed significantly to wage
inequality (Abowd et al., 1999; Goux & Maurin, 1999). Firm heterogeneity has also been uncovered
as a channel through which international trade enhances the dispersion of revenues across firms

and increases wage inequality (Akerman et al., 2013; Amiti & Davis, 2012; Sampson, 2014).

More generally, our paper relates to an extensive literature on the sources of wage inequality.
As discussed by Helpman et al. (2016), research in this area highlights differences in workforce
composition and labour market frictions as the main sources of wage dispersion across firms.
Assuming competitive labour markets, several studies examine wage variation as a consequence of
the sorting of workers across firms with different labour demand. Another set of studies introduces
labour market imperfections such as search and matching frictions or efficiency or fair wages,
leading to wage variation across firms for workers with similar characteristics. Empirically, there
is increasing evidence of the between-firm component (i.e. earning variation within sector and
occupation) accounting for most of the overall wage inequality (Akerman et al., 2013; Helpman

et al., 2016; Song et al., 2019), although recent research also highlights the role of compositional

5



changes in the workforce such as sorting and segregation of high-skilled workers in explaining

wage variation across firms (Song et al., 2019).

Most closely related to our paper is a growing literature on firm heterogeneity, international
trade and wage inequality. This literature strand studies international trade as a source of disper-
sion of revenues across firms that contributes to the between-firm component of wage inequality
(Akerman et al., 2013). At the core of this trade-related inequality mechanism is the fact that ex-
porters are larger, more productive, and pay higher wages than non-exporters. Hence, the exporter
premium occurs due to the selection of larger and more productive firms into exporting (selec-
tion effect) and the increased market access of the exporters (market access effect) (Helpman et
al., 2016). In this paper, we explore a related channel by focusing on foreign-owned companies
belonging to multinational firms, which have been documented to be larger and more productive
than non-multinational exporters and domestic firms, which allows them to succeed in an external
environment (Amiti et al., 2024; Keller, 2021; Taylor & Driffield, 2005; Driffield & Taylor, 2000). In
that regard, the main channel leading to increased between-firm wage dispersion is the presence of

larger firms paying higher wages and additionally benefiting from increased market access.

Our paper is also related to recent literature studying the consequences of the rise of large and
dominant companies known as ”superstar firms” (Autor et al., 2020). While superstars are usually
defined as the largest firms by industry (Autor et al., 2020), Amiti et al. (2024) extends the definition
to exporters and multinational firms. We build and extend these definitions by identifying the top-
performing foreign affiliates at the regional level. In line with the FDI wage premium mechanism
described above, we expect the presence of these dominant foreign affiliates to have a larger effect

on local between-firm wage inequality.

III. Empirical Approach

To quantify the relationship between the presence of MNEs and between-firm wage inequality

across regions, we use the following model specification:

Iqu]'t = ﬁMNE]t + FX]'C,} + Kt =+ €]‘t, (1)

where Ing;; is a measure of between-firm wage inequality in region j and year t; MNE}; is a
measure of the presence of foreign affiliates or parent MNEs in region j at time ¢; Xj; is a vector
of regional characteristics that control for other potential determinants of local wage inequality; a¢

denote year fixed effects; and €j; is an error term.

Our coefficient of interest is f and it quantifies the contemporary effect of the presence of MNEs
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on between-firm wage inequality across regions once we account for other determinants of wage
inequality. Year fixed effects a; absorb unobserved time-specific shocks affecting between-firm wage

inequality across all regions.

We measure the outcome variable in Eq. 1 in different ways using Gini coefficients, 90/10, and
90/50 wage percentile ratios. To measure MNEj; we first use regional labour shares of all foreign-
owned firms and parent MNEs. In the case of the foreign affiliates, we also look at the regional
labour shares of the firms with the top quartile and top percentile revenue in each region and year.
The vector of regional characteristics controls for different groups of wage inequality determinants
and includes the third-level education attainment (the share of the population aged 25-64 with
third level education) capturing the sorting of high-skilled workers across regions, the share of em-
ployment in knowledge-intensive sectors, productivity proxied with the regional Gross Domestic
product (GDP) per worker, and the number of employees in Human Resources in Science & Tech-
nology per inhabitant as a proxy for the innovation capacity of a given region (Berkes & Gaetani,
2023).

For B to capture the causal effect of MNE presence on between-firm wage inequality across re-
gions, we require MNE;; to be unrelated with unobserved determinants of wage inequality. There-
fore, the main potential identification concern would be given by regional economic shocks related
to MNE presence and affecting between-firm wage inequality. To address this identification con-
cern, we use an instrumental variable approach. An ideal instrument would be highly related to
regional MNE presence but unrelated to unobserved determinants of wage inequality. While the
literature has typically used lagged values as instruments (D. Wang et al., 2013; Taylor & Driffield,
2005; Alfaro et al., 2004b), recent research has highlighted that using these instruments requires
additional and equally untestable identifying assumptions (Bellemare et al., 2017). Therefore, we
use an alternative shift-share instrument that interacts Europe-wide changes in FDI stocks across
industries with initial regional industry composition. Intuitively, the instrument predicts regional
MNE presence by exploiting Europe-wide variation in FDI stocks with each region’s industry mix
at baseline, thus isolating any local characteristics potentially related to between-firm wage inequal-
ity across regions that could have determined the presence of foreign affiliates. More precisely, the

shift-share instrument is defined as follows:

MNEj; = ; Mijo - AFD Iy ()

where 770 is the employment share of industry k in region j at a reference year t% and AFDIy; is
the log change in the FDI stock in the Europe-wide in industry k between the reference year t° and
year t. We set t° as 2008 and source the local employment structure by industry from the Eurostat’s

Structural Business Statistics and the FDI stock from the OECD’s International Direct Investment



Statistics. When instrumenting the regional presence of foreign affiliates, the direction principle of
the FDI stocks is inward, while the instrument is constructed with the outward FDI stocks in the

case of the regional presence of parent MNEs.

As pointed out by Goldsmith-Pinkham et al. (2020), the identification assumption when using
this shift-share instrument is that the region-industry shares are uncorrelated with the error term
in Eq. 1, which implies that the regions” industry mix is, in turn, uncorrelated with unobserved
factors explaining between-firm wage inequality given the vector of controls. We find this assump-
tion convincing since our controls include local factors such as third-level education attainment,

productivity, and the importance of knowledge-intensive sectors.

Our approach follows a growing literature using shift-share instrumental variables to identify
causal effects in different settings as migration (Jaeger et al., 2018), trade competition (Dell et al.,
2019; D. Autor et al., 2013), and labour demand (Bartik, 1991). Very close to our approach is the
shift-share instrument used by Ascani & Gagliardi (2015), where initial employment shares interact
with inward FDI inflows by industry. Compared to the shift-share applications in the labour mar-
ket or migration settings, the interpretation and expected direction of the shift-share instrument in
the context of regional FDI presence is not straightforward. For instance, a positive relationship be-
tween the shift-share instrument and the actual FDI presence could reflect coexistence with foreign
industry peers motivated by existing production complementarities and relevant inputs availabil-
ity, while a negative relationship can be explained by existing established industry peers deterring
the location of new foreign firms through input costs or market dominance. For instance, Ascani
& Gagliardi (2015) find a positive coefficient in the first stage in the case of inward FDI across Ital-
ian provinces. Because we use a cross-country setting at the regional level, our instrument could
reflect both within-country coexistence based on production complementarities or division due to
cost-reduction or new market-seeking strategies. Therefore, we consider the sign of the coefficient

of the shift-share instrument in the first stage an empirical question.

With our shift-share instrument in hand, we estimate the regression model described in Eq. 1

using the instrumental variables two-stage least squares (IV-2SLS) estimator.

IV. Data and Descriptive Statistics

Our analysis uses firm-level data from the Orbis Europe dataset (2012-2021), including firm-level
information on ownership, number of employees, wage bill, turnover, total fixed assets, and incor-
poration year for all active firms in 21 EU countries and the UK. Aggregated at the NUTS2 regional

level, our dataset comprises 206 regions. Orbis, provided by Bureau van Dijk-Moody’s, covers over



200 million companies and includes firms’ location details, enabling geographic analysis used in
prior studies on economic issues (Stavropoulos et al., 2020; Cortinovis & Van Oort, 2015; Temouri,
2012).

Nonetheless, there are different data limitations related to Orbis such as the variation in cov-
erage across counties that have been previously identified in the literature (Kalemli-Ozcan et al,,
2015). This setback can be amplified when focusing on sub-national level geographic units. To
mitigate concerns about coverage variation over space and time, we focus on regions with at least
30 firms after imposing the conditions of non-missing data on employment, wage bill, and loca-
tion. This constraint prevents us from constructing wage inequality measures in regions with a
very low number of firms and is in line with research quantifying regional outcomes such as total
factor productivity taking firm-level as an input (Moretti, 2011).* Moreover, we look at the sam-
ple average share of regional employment from Eurostat’s Structural and Business Statistics (SBS)
accounted by Orbis and further restrict the sample by dropping countries with very low average
coverage, such as Iceland, Luxembourg, and Malta. As a robustness check, we also show that our
results hold when restricting the sample to countries with at least 50% employment coverage as
identified by Kalemli-Ozcan et al. (2015). Additionally, we weigh all regression models by SBS em-
ployment to further alleviate concerns about our results being altered by uneven coverage. Finally,
as a robustness check, we construct our dependent variable using CompNet average labour costs
per employee aggregated at the NUTS2 level. CompNet provides micro-aggregated indicators at
industry-level computed based on confidential firm-level data by national data providers for 14

European countries in our sample.

The outcome variable of interest in the empirical analysis is the between-firm inequality of mean
wages (i.e. wage bill per employee) at the region level, which we measure using Gini coefficients,
90/10, and 90/50 wage percentile ratios. To construct these regional inequality measures, we adjust
firm-level observed wages with firms’ observable characteristics such as size and age. While this
approach is conservative in that part of the wage premium between MNEs and domestic firms can
be due to differences in these observable characteristics, it allows to account for potential differences
that can directly arise from variation of these factors across sectors of activity or regional industry
concentration. More precisely, we adjust wages per employee by using a firm-level regression with

the following specification:

Wijt = Fijey + eiji 3)

“Moretti (2011), for instance, restricts the sample to regions with 10 or more manufacturing plants when
estimating total factor productivity. We increase the threshold to 30 firms since our dataset includes all
market sectors. This number of firms maximizes the number of firm-year observations, given the imposed
restriction on non-missing data. Our results are robust to increasing this threshold (e.g. 50 or 70 firms).



where Wjj; are observed mean wages per employee for firm i located in region j in year ¢t, Fjj; is
a vector of individual characteristics including size, age, and age squared, and e;j; is an error term.
We refer to the residuals of this regression as the residualised wages and use them to construct the
measures of between-firm wage inequality in each region j and time t.° When using CompNet,
since we cannot observe firm-level characteristics, we use the 10, 50, and 90 percentiles in observed

wages to construct 90/10 and 90/50 observed wage percentile ratios.

The main explanatory variable is the regional presence of MNEs. For the baseline estimates,
following a common approach in the literature, we define foreign affiliates as firms with at least
ten percent of foreign direct ultimate ownership and with ten or more employees, excluding those
in health, education, and government sectors.® Similarly, parent MNEs are defined as shareholders
with more than ten percent ultimate ownership and at least ten employees. In the case of foreign
affiliates, we further define superstar foreign-owned firms as those with revenues in the top quartile
and decile by region and year, respectively. Since the ownership status could have changed over
the studied period, we use the Orbis M&A dataset to update the status to domestic/foreign before
the M&A transaction occurs whenever the firm identifier can be traced. At the region level, we use
labour shares of these MNEs in regional employment as a measure of FDI local presence. Since
superstar firms can display lower employment shares (Autor et al., 2020), we also substitute them

with regional turnover shares as a robustness exercise.

Regarding our regional control variables, we obtain mean productivity (GDP per worker), the
share of employment in high technology sectors, and the number of employees in Human Re-
sources in Science & Technology (ST) per inhabitant from the Eurostat Regional database.” Detailed

definitions of variables and data sources are given in Table Al in Appendix A.

In Table 1, we report summary statistics for individual firm characteristics by distinguishing
between domestic, foreign affiliates, and parent MNEs. On average, foreign affiliates are two times
larger than domestic firms in terms of number of employees and fixed assets, and they pay about
15 per cent higher wages. Among these foreign affiliates, those in the top quartile of revenue
reported in column 3 are nearly three times larger and pay 30 per cent higher wages than the
average foreign-owned firms. Additionally, these foreign affiliates have a higher average regional
labour share than the domestic firms. The last column reports the average outcomes for parent
MNEs and documents that these firms are substantially larger than and their mean wages nearly

double those paid by foreign affiliates.

SThe estimation results of this regression are shown in Table A4 in the Appendix.

®Restricting the analysis to firms with more than ten employees also helps to alleviate concerns related to
non-productive inward FDI with non-physical presence in the destination region. Our results are robust to
including all foreign affiliates.

"Productivity data for the UK comes from the Office of National Statistics.

10



Table 1: FIRM-LEVEL SUMMARY STATISTICS

Domestic Foreign Affiliates Foreign Affiliates Parent MNEs
top performers
Employees 28.15 56.24 86.26 49791
(320.48) (541.79) (761.32) (2,724.84)
Fixed assets (euro mn) 6.59 12.16 20.49 199.47
(213.74) (227.34) (326.97) (1,483.55)
Log average wages 422 4.37 4.53 5.29
(0.96) (0.74) (0.67) (0.61)
Turnover (euro mn) 5.20 11.12 19.57 149.42
(77.03) (225.57) (307.06) (1,408.40)
Regional labour share (%) 0.09 0.15 0.17 1.06
(0.82) (1.25) (1.14) (4.47)
Observations 1,752,467 92,835 41,422 32,403

Notes: Standard deviations in parentheses. Monetary values are in constant 2018 prices calculated using the Eurostat harmonised CPIs.
Wages are adjusted using Eq. 3.

We next document trends in between-firm wage dispersion and MNE presence across regions
over time. Figure 1 plots the average of different wage percentiles across NUTS2 regions weighted
by regional employment and shows that between-firm wage dispersion has increased over the
analysed period. Mean wages in the 90th and 95th percentiles have persistently increased, while
those in the 50th percentile have remained stagnant after 2013. This increase in wage inequality
between firms is also captured by increasing trends in mean regional Gini coefficients and the mean
90/10 wage percentile ratio (Figure 2). Finally, we report the trends in the employment shares of
MNEs in Figure 3 which documents that the mean regional employment share of both foreign

affiliates and parent MNEs has consistently increased during the studied period.
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Figure 1: WAGE PERCENTILES ACROSS REGIONS
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Source: Authors’ calculations using data from the Orbis Europe.

Weighted average firm wages across NUTS2 regions in 21 EU countries and the UK. Series are winsorized at the 5th and 95th percentiles
by year.

Figure 2: BETWEEN-FIRM WAGE INEQUALITY ACROSS REGIONS
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Weighted average firm wages across NUTS2 regions in 21 EU countries and the UK. Series are winsorized at the 5th and 95th percentiles
by year.
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Figure 3: MNE REGIONAL LABOUR SHARES ACROSS REGIONS
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V. Estimation Results

A. Baseline Estimates

We start by presenting the results when measuring regional between-firm wage inequality using
the Orbis Europe database. Table 2 presents the results when the explanatory variable of interest
is the regional labour share of foreign-owned firms and parent MNEs. The outcome variable is
the regional Gini coefficient in models (1)-(2), the 90/10 wage percentile ratio in models (3)-(4),
and the 90/50 wage percentile ratio in models (5)-(6). All models include the full set of controls,
although we omit the control estimates in the first stage (Panel A) and the OLS estimates (Panel
C) for ease of presentation and interpretation. Panel A documents that the shift-share instruments
are strong predictors of the regional labour shares of both types of international firms. This is
further corroborated by the heteroskedasticity-robust Kleibergen-Paap F statistics reported in Panel
B which exceed the cutoff of ten proposed by Staiger & Stock (1997).

According to the IV estimates reported in Panel B of Table 2, regions with higher presence of
foreign affiliates and parent MNEs experienced, on average, over and above other factors, higher
between-firm wage inequality. Across models, the coefficients of interest are positive and statisti-
cally significant at the 10 percent level. For instance, a 10 per cent increase in the foreign affiliates’
employment share increases the Gini coefficient of between-firm wage inequality by 0.49 percent,
while an equivalent increase in the labour share of parent MNEs increases the Gini coefficient by
0.65 percent. Comparing these estimates with the OLS results reported in Panel C implies similar
findings in terms of the statistical significance and direction of the effects. Nonetheless, the mag-
nitude of the IV coefficients is relatively higher for the foreign affiliates” employment shares and

relatively lower for the parent MNEs employment shares.

The estimated effects are economically large. In the case of foreign affiliates, a one standard
deviation increase in the regional employment share leads to a 1.3 standard deviations increase
in the Gini coefficient and between 0.6 to 1 standard-deviations in the wage percentile rations.
When considering the parent MNEs, the effects to a one-standard deviation increase in the regional
employment share vary between 0.5 and 0.9 standard deviations increase in the indices of between-

firm wage inequality
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Table 2: REGIONAL MNE PRESENCE AND BETWEEN-FIRM WAGE INEQUALITY

Panel A. First Stage

Outcome variable: MNE regional employment shares
@ @) (60 @) ©) ©)
First stage coefficient 0.026*** 0.033*** 0.045%** 0.033*** 0.045%** 0.033***
(0.0058) (0.0065) (0.0132) (0.0065) (0.0132) (0.0065)
Panel B. IV Estimates
Qutcome variable: Gini index 90/10 ratio 90/50 ratio
@ @ ®) ) ®) (6)
Foreign aff. employment share 0.490*** 1.320* 0.552%**
(0.1703) (0.7718) (0.2070)
Parent MNEs employment share 0.646** 1.412* 1.664***
(0.2525) (0.6890) (0.4465)
Third level education -0.076 -0.139** -0.361 0.229 0.086 -0.248*
(0.0575) (0.0692) (0.2232) (0.4887) (0.0731) (0.1328)
HR in ST per capita -0.197** 0.077 0.009 -0.768 -0.505%** 0.323
(0.0780) (0.1331) (0.3743) (0.8594) (0.0946) (0.2590)
High tech employment share 0.024*** 0.020*** 0.032 0.030* 0.037*** 0.031***
(0.0044) (0.0024) (0.0232) (0.0155) (0.0055) (0.0040)
GDP per worker -0.090 0.344%* 0.109 1.156*** 0.008 0.536***
(0.1316) (0.0405) (0.6143) (0.1613) (0.1609) (0.0743)
Kleibergen-Paap F stat 11.397 25.647 11.397 25.647 11.397 25.647
Panel C. OLS Estimates
Outcome variable: Gini index 90/10 ratio 90/50 ratio
@ @ G @ () (6)
Foreign aff. employment share 0.381*** 1.058 0.218**
(0.1342) (0.7793) (0.1944)
Parent MNEs employment share 0.708*** 1.312* 1.611**+*
(0.2134) (0.6890) (0.4865)
R-squared 1.340 0.161 0.180 0.290 0.146 0.245

Notes: N=1,589 region-year observations. All variables are transformed to logs. All models are weighted by regional employment and
include year fixed effects. Inequality indices are calculated using adjusted wages following Eq. 3. * p<0.1, ** p<0.05, *** p<0.01. Robust
standard errors are shown in parentheses.

We next investigate whether the effects differ when considering the regional presence of foreign
affiliates with dominant market shares. Table 3 presents the results when we focus on the labour
shares of the foreign-owned firms within the top quartile and percentile of revenue by year and
region, respectively. We find that the IV estimates are larger than the ones obtained with the overall
labour share of foreign-owned firms, suggesting that the effects are driven by the presence of these

superstar international firms. Namely, a 10 percent increase in the regional labour share of the
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foreign affiliates with the top 25% revenue increases the Gini coefficient by 0.62 percent, while the
effect increases to 0.74 percent when considering the employment share of the foreign affiliates

within the top 10% revenue.

Table 3: Tor PERFORMING FOREIGN AFFILIATES AND BETWEEN-FIRM WAGE INEQUALITY
ACROSS REGIONS - IV ESTIMATES

Outcome variable: Gini index 90/10 ratio 90/50 ratio
) @ ®) (C) &) (6)
Foreign aff. - top ql emp. share 0.619*** 1.668* 0.697***
(0.2201) (0.9877) (0.2637)
Foreign aff. - top p1 emp. share 0.744%** 2.003* 0.838***
(0.2074) (1.0954) (0.2609)
Third level education -0.169** -0.236*** -0.612* -0.793* -0.019 -0.094
(0.0844) (0.0828) (0.3515) (0.4141) (0.1045) (0.1074)
HR in ST per capita -0.007 0.147 0.519 0.935 -0.292%* -0.118
(0.1130) (0.1270) (0.5337) (0.6875) (0.1367) (0.1599)
High tech employment share 0.013*** 0.004 0.003 -0.022 0.025%** 0.015**
(0.0045) (0.0058) (0.0254) (0.0334) (0.0058) (0.0075)
GDP per worker -0.099 -0.045 0.084 0.230 -0.003 0.059
(0.1364) (0.0916) (0.6320) (0.5099) (0.1659) (0.1186)
Kleibergen-Paap F stat 11.598 23.714 11.598 23.714 11.598 23.714

Notes: N=1,589 region-year observations. All variables are transformed to logs. All models are weighted by regional employment and
include year fixed effects. * p<0.1, ** p<0.05, *** p<0.01. Robust standard errors are shown in parentheses.

B. Robustness

We conduct several robustness checks. First, to check the robustness of our results to the choice
of our data, we use the CompNet database to obtain wage percentile ratios instead of aggregating
firm-level wages from the Orbis dataset. CompNet provides micro-aggregated indicators computed
on the basis of firm-level data by national data providers for 14 countries in our sample. Although
the sample size is smaller given the number of countries which are covered, CompNet indicators
are constructed using national representative firm-level datasets and allow us to further control
for additional regional determinants of between-firm wage inequality. In our case, we use the 10,
50, and 90 percentiles to construct comparable 90/10 and 90/50 wage percentile ratios. Results in
Table 4 imply that there is a positive and significant effect of the regional presence of multinational

firms and between-firm wage inequality. Moreover, using CompNet data, we also control for aver-
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age regional labour markdowns to proxy for employer market power, defined as the ratio between
firms” marginal revenue product of labour and its wage (Yeh et al., 2022). Table A5 shows that our
main results are robust and, interestingly, the coefficient of the regional markdown variable tends
to be positive and significant, implying relative employer market power also exhibit is correlated

with between-firm wage inequality at the regional level.

Table 4: REGIONAL MNE PRESENCE AND BETWEEN-FIRM WAGE INEQUALITY - IV ESTIMATES
Using CoMPNET DaTa

Outcome variable: 90/10 ratio 90/50 ratio
@ @ G @ ©) ©) @) ®)
Foreign aff. employment share 1.735%* 0.187
(0.8244) (0.2526)

Parent MNEs employment share 4.054 3.796***

(2.6784) (1.2395)
Foreign aff. - top q1 emp. share 2.352%* 0.253

(1.1278) (0.3445)
Foreign aff. - top p1 emp. share 3.185** 0.343
(1.5141) (0.4692)

Third level education 0.048 -0.790 -0.333 -0.573 0.135 -0.916** 0.094 0.068

(02912)  (0.8184)  (0.4412)  (0.5476)  (0.0892)  (0.3801)  (0.1356)  (0.1676)

HR in ST per capita 15524 0753 -0.871 20383 0377+  1814%  -0.304* -0.252
0.3627)  (1.5726)  (0.5400)  (0.7361)  (0.1144)  (0.7444)  (0.1674)  (0.2250)

High tech employment share 0.221%* 0137+  0.187+*  0.152%*  (0.037*** 0.009 0.034%  0.030**
(0.0335)  (0.0265)  (0.0244)  (0.0253)  (0.0126)  (0.0153)  (0.0099)  (0.0093)

GDP per worker 0.418 2,662+ 0.391 0.722 0.664%  0.990%*  0.662**  0.697*
(1.0411)  (0.3302)  (1.0679)  (0.9066)  (0.3195)  (0.1631)  (0.3257)  (0.2828)

Kleibergen-Paap F stat 21.969 24.791 20.999 23.256 21.969 24.791 20.999 23.256

Notes: N=1,029 region-year observations. All variables are transformed to logs. All models are weighted by regional employment and
include year fixed effects. * p<0.1, ** p<0.05, *** p<0.01. Robust standard errors are shown in parentheses.

Second, we define the ownership link with a 50% ownership instead of 10% as a threshold,
another common cutoff used in the literature (Fons-Rosen et al., 2021) and using turnover regional
shares instead of labour shares since superstar firms’ labour shares can decline over time (Autor
et al., 2020). Estimates reported in Table A7 and Table A6 confirm our findings are robust to these

alternative measures.
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Finally, we restrict our sample to countries with at least 50% employment coverage as identified
by Kalemli-Ozcan et al. (2015) in order to address potential concerns related to the uneven coverage
of Orbis. Estimation results reported in Table A8 show that the estimates are similar in magnitude

and more precisely estimated when we restrict the sample to the regions in these countries.

VI. Conclusions

In this paper, we examined between-firm wage inequality across European regions, focusing on the
role of foreign direct investment and international top firms with dominant market shares within
the region where they are located. For this purpose, we used firm-level data from the Orbis Europe
and CompNet datasets combined with economic and social data for European regions from 2012 to
2021. In terms of empirical methodology, to identify causal effects, we use a shift-share instrumental

variables empirical approach.

We document that between-firm wage dispersion has increased over the analysed period, and
it has been driven by average wages in the top 90th and 95th percentiles. Consequently, we ob-
serve increased wage inequality between firms, as shown by upward trends in the 90/10 wage
percentiles ratio and Gini coefficients across regions. Furthermore, we document that mean re-
gional employment shares of foreign-owned companies have consistently increased between 2012
and 2021.

Our estimates indicate that, on average, over and above other factors, a 10 per cent increase in the
foreign affiliates” employment share increases the Gini coefficient of between-firm wage inequality
by 0.49 percent, while an equivalent increase in the labour share of parent MNEs increases the
Gini coefficient by 0.65 percent. The effects increase in magnitude when considering other indices
of between-firm wage inequality and the regional presence of superstar firms among those with

foreign ownership.

Taken together, the key findings of this paper suggest that FDI and international superstar firms
have contributed to increased wage inequality between firms across European regions over the
period 2012-2021. While increased wage inequality between firms might appear to be less of a
concern (see, for example, De Loecker et al. 2022), as discussed in the Introduction, international
evidence indicates that it can lead to increased overall income inequality (see, for example, Song
et al. 2019). As documented in a large literature, overall income inequality is negatively corre-
lated with health outcomes and life expectancy, access to education and equal opportunities, and
it can also adversely affect economic performance, social cohesion and political stability (OECD,

2015a,b). To mitigate such potential unfavourable economic, social and political effects associated
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with increased between-firm wage inequality, we suggest that policy measures aimed at enhanc-
ing spillovers from highly innovative and productive international superstar firms to domestic
firms could foster productivity and wages and thus help achieve a more equal income distribution
across firms. Such policy measures include strengthening the absorptive capacity of domestic firms
(Cohen & Levinthal, 1989; Barrios et al., 2005; Girma & Gorg, 2007b) and enabling supply chain
linkages between superstar firms and domestic firms (Havranek & Irsova, 2011; Di Ubaldo et al.,
2018; Alfaro-Urena et al., 2022; Amiti et al., 2024).
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Appendix

Table A1: VARIABLES DEFINITIONS AND DATA SOURCES

Variable

Description

Data Source

Regional units

Nomenclature of Territorial Units at the second level
(NUTS2).

Eurostat

Wage per employee

Cost of employees over number of employees wind-
sorized at the 5th and 95th percentiles in each re-
gion.

Own calculations based on Orbis Europe.

Wage inequality indices

Gini coefficients, 90/10, and 90/50 wage percentile
ratios. Indices are constructed using wages adjusted
using firm-level data from Orbis Europe. In the case
of CompNet, 90/10 and 90/50 percentile ratios are
available at the region level and correspond to ob-
served wages.

CompNet and own calculations based on
Orbis Europe.

Firms’ age

Number of years between the date of incorporation
and the reference year.

Own calculations based on Orbis Europe

Firms’ size

Total assets in constant 2015 prices.

Own calculations based on Orbis Europe

Foreign affiliates

Firms with 10% (50%) or higher direct ultimate own-
ership.

Orbis Europe

Foreign affiliates - Top performers

Foreign-owned companies with the top percentile
(quartile) revenues in each year and region.

Own calculations based on Orbis Europe

parent MNEs

Shareholders with more than 10% (50%) or higher
ultimate foreign ownership.

Orbis Europe

Third-level education attainment

Share of population aged 25-64 with third level ed-
ucational attainment

Eurostat regions database

Knowledge-intensive share

Share of employees in knowledge-intensive sectors

Eurostat regions database

Productivity

Gross Domestic Product per capita

Eurostat regions database, Office of Na-
tional Statistics

HR in Science & Technology

Employees in Human Resources in Science & Tech-
nology per inhabitant

Eurostat regions database

Regional employment

Total number of individuals working or belonging
to the corresponding NUTS2 region

Structural business statistics (SBS)
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Table A2: COUNTRIES IN THE SAMPLE

Country Orbis CompNet Eurostat

Austria
Belgium v
Bulgaria

Germany

SNEN

Denmark
Estonia
Finland
France
Croatia

ANENENEN

Hungary
Ireland

AN

Italy
Netherlands
Norway
Poland
Portugal
Romania
Slovakia
Sweden

NN NN

Spain
United Kingdom

AN N N N N N N N N N N N N N N NN
N N N N N N N N N N N N NN

Notes: CompNet data for Netherlands is not available at the NUTS2 level.
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Table A3: REGION-LEVEL SUMMARY STATISTICS

(1)
Mean SD  Obs.
Gini coefficient 0.058 0.03 1,701
90-10 ratio 1.354 0.85 1,701
90-10 ratio CompNet 1.760 0.43 1,049
90-50 ratio 1.127 0.08 1,701
90-50 ratio CompNet 1.204 0.13 1,049

Foreign aff. employment share ~ 0.068 0.08 1,701
Foreign aff. - top q1 emp. share  0.041 0.06 1,701
Foreign aff.- top pl emp. share 0.021 0.04 1,701
Parent MNEs employment share 0.159 0.18 1,701

Third level education 0.311 0.10 1,637
High tech employment share 0.038 0.02 1,597
HR in ST per capita 0.242 0.07 1,631

Table A4: INDIVIDUAL WAGE ESTIMATIONS

Outcome variable: Log wage per employee

@

Size (total fixed assets) 0.209***
(0.0004)
Age -0.046***
(0.0014)
Age squared 0.090%**
(0.0023)
Constant 1.476%**
(0.0029)
Obs. 1,436,926
R-squared 0.299

Notes: * p<0.1, ** p<0.05, *** p<0.01. Standard errors clustered at the region level are shown in parentheses.
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Table A5: RoBUsTNESS CHECK - REGIONAL MARKDOWNS UsSING CoMPNET DATtA - IV EstI-
MATES

Outcome variable: 90/10 ratio 90/50 ratio
@ @ ®G ® ©) (©) @ ®)
Foreign aff. employment share 3.241** 0.404
(1.2971) (0.3442)

Parent MNEs employment share 4.179* 3.715%*

(2.5022) (1.2001)
Foreign aff. - top q1 emp. share 4.533** 0.566

(1.9000) (0.4924)
Foreign aff. - top p1 emp. share 6.532** 0.815
(2.7540) (0.7268)

Third level education -0.907* -0.938 -1.704** -2.380** -0.003 -0.819** -0.103 -0.187

(0.5352)  (0.6662)  (0.8685)  (1.1941)  (0.1391)  (0.3228)  (0.2228)  (0.3007)

HR in ST per capita -0.844 0919 0515 1.702 0.275%  1.705% -0.106 0.042
(0.5854)  (1.3878)  (0.9884)  (1.5086)  (0.1372)  (0.6821)  (0.2490)  (0.3743)

High tech employment share 0278+  0.139%* 0216  0.147**  0.046*** 0.008 0.038**  0.029%**
0.0514)  (0.0271)  (0.0331)  (0.0313)  (0.0151)  (0.0159)  (0.0108)  (0.0097)

GDP per worker 0042 2941% 0126 0.485 0.598*  0.806** 0.588 0.664%*
(1.2726)  (0.3838)  (1.3607)  (1.1083)  (0.3455)  (0.1795)  (0.3615)  (0.3062)

Regional mark-down 0.372%% 0.070 0.397+%  0.450%*  0.054* -0.046 0.057% 0.063*
0.1024)  (0.0705)  (0.1197)  (0.1442)  (0.0254)  (0.0346)  (0.0288)  (0.0357)

Kleibergen-Paap F stat 11.791 24.698 10.321 10.275 11.791 24.698 10.321 10.275

Notes: N=1,029 region-year observations. All variables are transformed to logs. All models are weighted by regional employment and
include country-year fixed effects. * p<0.1, ** p<0.05, *** p<0.01. Robust standard errors are shown in parentheses.
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