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Abstract
Using a rich sample of firms in 14 EU countries from
2000 to 2016, we confirm increases in productivity disper-
sion, wage dispersion and superstar firms. Beyond reaf-
firming an incomplete pass-through from productivity to
wages, we present novel empirical evidence of an even
weaker pass-through in industries dominated by super-
star firms. This effect is observed in both the lower and
upper parts of the productivity and wage distributions,
and is stronger for tradable (versus non-tradable) sectors
and markets with low (versus high) collective bargain-
ing power. These findings point to different mechanisms,
consistent with theoretical work and various underlying
structural changes in the economy.

1 INTRODUCTION

Although often studied separately,1 productivity and wage dispersion are found to have notably
similar evolutions (Dunne et al. 2004; Faggio et al. 2010; Barth et al. 2016).2 This positive rela-
tionship arises under a range of models based on various theoretical foundations (Lentz and
Mortensen 2010; Manning 2011).3 Overall, changes in productivity and wage dispersion are
shown to be closely linked.4 As such, a host of structural factors and policies are expected to
impact the wage distribution not only directly,5 but also indirectly through the link between pro-
ductivity and wage dispersion, that is, the extent to which the distribution of productivity gains
are passed on to wages. In line with the above, such structural factors and policies range from
globalization and technological change to minimum wage and labour unions (for an empirical
exploration of a range of factors, see Berlingieri et al. 2017).

While each of these factors is a compelling explanation, they jointly appear to have con-
tributed to the emergence of a global secular trend: the rise of ‘superstar firms’. Superstar firms
refer to a handful of large entities that dominate product market shares in their industries (Autor
et al. 2020). These firms are known to be the most productive, technologically advanced and
globally engaged (Mayer and Ottaviano 2008; Andrews et al. 2015); they set higher markups
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2 ECONOMICA

(Autor et al. 2020), and have a lower firm-specific labour share despite paying above-average
wages (Gouin-Bonenfant 2022). The rise of superstar firms is a global phenomenon already used
to interpret emerging trends such as declining labour share (Abraham and Bormans 2020; Autor
et al. 2020) and rising markups (De Loecker et al. 2020).

In a world where a handful of firms increasingly control the market, it is important to under-
stand how this structural change might affect the extent to which productivity gains are passed
on to wages. The importance of this question is underscored by recent anecdotal evidence from
Amazon opening a warehouse in South Carolina. Despite creating approximately 4000 jobs,
Amazon’s dominance in the local labour market translated to a decrease in average annual wages
by roughly 30% (The Economist 2018). This behaviour supports theoretical considerations pro-
posed by Gouin-Bonenfant (2022) about the link between productivity and wage dispersion. In
particular, as productivity dispersion increases, high-productivity firms enjoy increased profit
margins while being shielded from local wage competition. Therefore increased monopsony
power of firms at the top of the distribution leads to a gradual moderating effect in workers’
wages—to levels below their marginal value of revenue. Such effects, however, are not limited
to the top of the distribution. They could also arise at the bottom of the distribution through
structural changes in the labour market due to increased concentration, as evidenced in the
case of Amazon. Overall, a rise in market concentration is expected to weaken the link between
productivity and wage dispersion, which we examine empirically in this paper.

The contribution of this paper is twofold. First, using a rich firm-level dataset for 14 EU
countries between 2000 and 2016, we complement evidence of the increasing evolution of pro-
ductivity and wage dispersion. A key difference between our analysis and others is the time
period covered, with most previous studies ending around 2012. While we confirm increases in
productivity and wage dispersion throughout the sample period, we also observe a moderating
effect in more recent years. This novel evidence posits that trends in productivity and wage dis-
persion might be non-secular. Moreover, these evolutions are driven primarily by changes at the
bottom of the distribution. In the case of productivity dispersion, these findings are consistent
with increases in misallocation of resources towards the least productive firms.6 In the case of
wage dispersion, results support the presence of increased downward pressure on labour and
wages at lower parts of the distribution.7

Further, we confirm a rather incomplete link between productivity and wage dispersion.
Otherwise stated, while we find that industries with higher productivity dispersion are associated
with higher wage dispersion, the correlation is less than 1. Unpacking these results, we show that
this link is considerably stronger at the bottom of the distribution. Intuitively, firms at the bottom
seem to transfer a relatively larger share of their productivity gains to wages compared to firms at
the top. This finding can be reconciled with theoretical considerations of firms’ differential levels
of labour market power, where larger and more productive firms have more labour market power
markdowns, and thus put relatively more downward pressure on wages (Berger et al. 2022).

Second, we explore the emergence of superstar firms and their potential impact on the link
between productivity and wage dispersion. In doing so, we establish a rise of superstar firms in
our sample, in line with Autor et al. (2020). In turn, we provide novel evidence that high market
concentration industries—a proxy for superstar firms—are associated with a weaker link between
productivity and wage dispersion. As such, superstar firms appear to induce a larger disconnect
between productivity and wages, and hence a more incomplete pass-through.

Interestingly, this effect holds at both the top and bottom parts of the distribution, point-
ing to possibly different mechanisms at play. At the top part of the distribution, such effects
provide positive affirmation of the mechanism referred to above: highly productive firms enjoy
increased profit margins from access to globalization while being shielded from local wage com-
petition through increased domestic labour market power. This allows them to pass a smaller
share of their productivity gains to wages (Gouin-Bonenfant 2022). At the bottom part of the
distribution, such effects might be present through the overall impact on the market structure.
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PRODUCTIVITY DISPERSION, WAGE DISPERSION AND SUPERSTAR FIRMS 3

Specifically, the emergence of superstar firms reduces competitive pressure in the labour market,
which allows even the least productive firms to have some monopsony power, which translates
to low wages (Azkarate-Askasua and Zerecero 2022; Berger et al. 2022). To help to contextual-
ize the above results, we also provide a case study for the manufacturing industry of leather and
related products in Spain.

Upon deeper examination of underlying heterogeneity, we provide additional support to these
mechanisms. In particular, we find that the baseline results are prominent in: (a) output markets
that are more open to internationalization, that is, tradable sectors; and (b) labour markets with
limited regulations in place, that is, countries with low collective bargaining power. Intuitively,
the first result suggests that firms in tradable sectors reap the benefits of internationalization
more intensively, thus allowing them to occupy a dominant position in both domestic output and
labour market. Furthermore, the latter finding supports the presence of higher labour market
power in countries with lower employment protection, which allows for stronger mediating effects
of superstar firms on the pass-through from productivity to wages.

Our analysis relies on firm-level data from Orbis Global, which allows us to con-
struct measures for productivity dispersion, wage dispersion and market concentration at
the country–industry–year level. The broad set of 14 European countries considered dif-
fers across various dimensions—geography, economic development, institutions, trade open-
ness/integration, etc. Such variation lends itself to strong external validity of our main analysis.
On the other hand, limitations on the coverage of this database for smaller-sized firms are
well-known. We thus provide a series of cross-validation checks in terms of the data at hand to
overcome these constraints and implement a set of robustness checks on the construction of our
measures of interest. In all cases, results remain robust, reaffirming the main conclusions from
our baseline analysis. Finally, while all interpretations are based on conditional correlations, our
findings remain robust against a rich set of fixed effects that guard against potential unobserved
heterogeneity along various dimensions.

The remainder of this paper is structured as follows. Section 2 discusses the construction of
the main variables of interest and the choice of empirical specifications. Section 3 describes the
dataset used in the empirical analysis. Section 4 presents results, Section 5 explores the potential
mechanisms in place, and Section 6 provides robustness checks. Section 7 concludes.

2 EMPIRICAL METHODOLOGY

This section discusses the construction of our main variables and empirical strategy used
in the paper. We first describe how we measure productivity and wages at the firm level as
well as the construction of measures that capture productivity and wage dispersion at the
country–industry–year level. This leads to an examination of the evolution of these mea-
sures over time. Subsequently, we provide a theoretical background that supports the intro-
duction of the empirical specification that links productivity dispersion to wage dispersion.
Finally, we elaborate on the construction of proxies that reflect the evolution of superstar
firms. With these at hand, and in line with the theoretical background, we present the empir-
ical specification used to assess (a) the direct effect of superstar firms on wage dispersion,
and (b) the mediating effect of superstar firms on the link between productivity and wage
dispersion.

2.1 Measuring productivity and wages

Productivity reflects how efficient firms are in transforming inputs into output. For our baseline
analysis, we use labour productivity P defined as
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4 ECONOMICA

Pjcit =
VAjcit

Ljcit
, (1)

where VAjcit is value-added, and Ljcit is employment (in full-time equivalents) for firm j in coun-
try c, industry i, and year t. This measure is advantageous because it is straightforward to compute
and interpret, and information on value-added and employment—necessary to calculate the
measure—are well reported in the financial statements of firms. The main drawback of this mea-
sure is that it attributes all changes in labour productivity to a single factor of production, namely
labour.8

For wages, we rely on the average firm wage W , calculated as

Wjcit =
TLCjcit

Ljcit
, (2)

where TLCjcit captures the total labour cost for firm j in country c and industry i at time t. This
measure is well reported in firms’ financial statements across sectors and countries; however,
by construction, it assumes that all employees earn the same wage within the firm.9 Nonethe-
less, using average firm wages still captures a sizeable part of the wage dispersion both at the
cross-section and over time.10 As such, results in this paper focus on between-firm wage differen-
tials, which remain meaningful in understanding the evolution of overall wage dispersion (for an
in-depth discussion, see Berlingieri et al. 2017).

2.2 The evolution of productivity and wage dispersion

To proxy productivity dispersion for each country–industry–year group of firms (cit), we use the
natural logarithm of the ratio of the 90th over the 10th percentile of the firm-level productiv-
ity distribution, denoted by PD90∕10

cit = ln(PD90
cit∕PD10

cit). This ratio tells us how many times more
productive the firm at the 90th percentile is relative to the firm at the 10th percentile of the
distribution.

To capture the evolution of productivity dispersion, we estimate

PD90∕10
cit = Dt𝛽t + FEci + 𝜀cit, (3)

where Dt is a vector of year dummies, FEci is a set of country–industry fixed effects, and
𝜀cit is an independent and identically distributed error term. Country–industry fixed effects
eliminate all cross-sectional variation and thus account for any compositional differences in dis-
persion between countries and industries. As such, 𝛽t captures intertemporal changes within
each country–industry pair. Specifically, 𝛽t is the parameter vector of interest measuring the
average dispersion in each year t relative to the reference year at the start of the sample. We
weigh the regression by the natural logarithm of total value-added at the country–industry–year
level.

Analogously, wage dispersion is computed as WD90∕10
cit = ln

(
WD90

cit∕WD10
cit

)
, and its evolution

is estimated as

WD90∕10
cit = Dt𝛽t + FEci + 𝜀cit, (4)

where now 𝛽t captures the estimated changes of wage dispersion in each year relative to the ref-
erence year. All other controls and the regression weighting approach remain the same as in
equation (3). To uncover potential underlying heterogeneity, we repeat the analysis by focusing
on different subsections of the entire distribution (see the first subsection of Section 4).
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PRODUCTIVITY DISPERSION, WAGE DISPERSION AND SUPERSTAR FIRMS 5

2.3 The link between productivity and wage dispersion

To focus ideas, we start by introducing the theoretical background on how (labour) productivity
translates into wages. Specifically, we rely on the model introduced by Wong (2021), which has
two key ingredients: labour market frictions and firm heterogeneity.11 This framework allows us
to structurally decompose firm-specific wages into four components:

wjcit = Pjcit ∗ LEOjcit ∗
𝜂jcit

𝜇jcit
, (5)

where Pjcit is labour productivity (defined as before), LEOjcit ≡ 𝜕 ln VAjcit∕𝜕 ln Ljcit is the labour

elasticity of output, 𝜂jcit ≡ 𝜀
L
jcit∕

(
1 + 𝜀L

jcit

)
is the markdown (with 𝜀

L
jcit being the labour supply

elasticity), and 𝜇jcit ≡ 𝜀
D
jcit∕

(
𝜀

D
jcit − 1

)
is the markup (with 𝜀

D
jcit capturing the price elasticity of

demand).
These components can be interpreted as follows. First, ceteris paribus, more productive firms

pay higher wages, as shown by the productivity term. Second, the labour elasticity of output
shows the percentage increase in value-added resulting from a one percentage point increase
in employment. Firms with a high labour elasticity of output pay higher wages, all else equal,
because they have higher labour demand. Third, firms in a monopsonistic environment have
upward-sloping labour supply curves, creating a wedge between the workers’ wage and their
marginal value of production. The lower the labour supply elasticity, the less competition a firm
faces on the labour market. Fourth, firms might have price-setting power in the product market,
which disappears as the price elasticity of demand goes to infinity. Such a markup allows us to
set prices above marginal costs. Wong (2021) shows that the labour supply elasticity and the price
elasticity of demand might depend on the firms’ market share, with more dominant firms having
more labour and product market power.

This structural framework does not require defining the specific microeconomic foundations
for the price elasticity of demand or the labour supply elasticity, and nests various settings of
frictions that lead to upward-sloping labour supply curves. For example, labour markets might
be characterized by a random search wage-bargaining framework in which search frictions are
present and wages are set via bargaining over the surplus.12 In turn, the labour supply elasticity
is a function of relative bargaining power and workers’ value of outside options. Other pos-
sibilities that could generate an upward-sloping labour supply curve include a random search
wage-posting framework, a directed search wage-posting framework or a monopsonistic model
with workplace differentiation.13

To look into the link between productivity and wage dispersion, we consider a
high-productivity firm (H) and a low-productivity firm (L), and express the logarithmic ratios of
their firm-specific wages in equation (5) as

WDH∕L
cit = PDH∕L

cit + ln
(

LEOHcit

LEOLcit

)
+ ln

(
𝜂Hcit∕𝜇Hcit

𝜂Lcit∕𝜇Lcit

)
. (6)

Under the assumptions of homogeneous markups and markdowns, and the same labour elasticity
of output at the country–industry–year cells, we look at the ratio of the 90th over the 10th per-
centile of the productivity and wage distribution to obtain the following empirical specification
(also used in Berlingieri et al. 2017):

WD90∕10
cit = 𝛽PD90∕10

cit + FEci,ct,it + 𝜀cit, (7)

where all components are as defined previously, but now with FEci,ct,it also accounting for a set
of country–year (ct) and industry–year (it) fixed effects. These controls capture any unobserved
country- and industry-specific growth rates, such as business cycle variation across countries

 14680335, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ecca.12490 by T

est, W
iley O

nline L
ibrary on [20/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



6 ECONOMICA

and industrial technological progress. Here, 𝛽 identifies the conditional correlation between
productivity dispersion and wage dispersion. The regression is weighted by the natural logarithm
of total value-added at the country–industry–year level.

Moving from equation (6) to equation (7) implies the existence of a monotonic relationship
between the productivity and wage ranking. In Online Appendix Figure B.1, we rank the average
productivity by percentile and plot it against the corresponding average wage to show that a
positive monotonic relationship holds in the data. Specifically, percentiles with higher labour
productivity are characterized by higher average wages.14

Under the maintained assumptions, we expect a complete pass-through from productivity
to wages, that is, 𝛽 = 1. However, this setting is rather unrealistic in practice, and based on
equation (6), we expect 𝛽 to be smaller than 1 in the presence of market inefficiencies or frictions
(Van Biesebroeck 2015).

In particular, there is a host of potential mechanisms that could drive this incomplete
pass-through. To demonstrate, we focus on two of the most important contemporaneous eco-
nomic aspects. First, De Loecker et al. (2020) document an increase in aggregate markups
coupled with diverging markups between the top and bottom firms over time. This implies
that in equation (6), ln(𝜇Lcit∕𝜇Hcit) is a negative term that drives a wedge between PD
and WD. In turn, this is reflected in the estimates of 𝛽 from equation (7). Second, Berger
et al. (2022) document considerable labour market power in the USA due to imperfectly com-
petitive labour markets. Similarly, if high-productivity firms have more labour market power
compared to low-productivity firms, then 𝜂Hcit < 𝜂Lcit, thus ln(𝜂Hcit∕𝜂Lcit) < 0. In the simple
setting of equation (7), this would appear as an incomplete pass-through of productivity to
wages.

While various other frictions and/or inefficiencies might be equally relevant, we do not take
a stance on their relative importance since it would require additional assumptions and more
granular data. Hence, as a next step, we test whether 𝛽 = 1 under the null hypothesis, or 𝛽 < 1
under the alternative. In line with the above, we expect a statistically significant value less than 1,
which would suggest incomplete pass-through.15

2.4 Superstar firms and their mediating role

Although many factors might be driving this incomplete pass-through, it appears that the emer-
gence of superstar firms is directly or indirectly intertwined with these factors. In particular,
superstar firms are known to be more productive, have larger product and labour market power
(i.e. set lower markdowns and higher markups), and have lower labour shares (Autor et al. 2020;
Wong 2021). Therefore the presence of superstar firms in a sector can be seen as a good proxy
for the remaining unobserved factors shown in equation (6).

To proxy the evolution of superstar firms, we rely on the evolution of market concentration, in
line with Autor et al. (2020). The gist of the argument is that superstar firms are becoming increas-
ingly dominant within their industries, thereby controlling a larger share of the product market.
Therefore we use an index of market concentration, CNncit, calculated as the market share of
the n largest firms within a country–industry–year combination. For the baseline specifications,
we consider CN4cit, and for robustness we use CN10cit, CN20cit and the Herfindahl–Hirschman
Index (HHIcit). Market shares are in terms of value-added in line with productivity dispersion
measures.

To examine the overall evolution of superstar firms in the economy, we construct an aggre-
gate measure of market concentration at the yearly level by regressing the country–industry–year
market shares on a full set of year dummies, and use total value-added as weights. The
estimated coefficients represent the aggregate weighted market concentration at the yearly
level.

 14680335, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ecca.12490 by T

est, W
iley O

nline L
ibrary on [20/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



PRODUCTIVITY DISPERSION, WAGE DISPERSION AND SUPERSTAR FIRMS 7

Finally, we explore whether superstar firms affect wage dispersion by augmenting
specification (7):

WD90∕10
cit = 𝛽PD90∕10

cit + 𝛾 CN4cit + 𝛿
(

PD90∕10
cit ∗ CN4cit

)
+ FEci,ct,it + 𝜀cit, (8)

where 𝛾 captures the direct effect that estimates whether superstar firms increase (𝛾 > 0) or
decrease (𝛾 < 0) wage dispersion. Here, 𝛿 captures the indirect effect on wage dispersion, which
indicates whether superstar firms strengthen (𝛿 > 0) or weaken (𝛿 < 0) the link between produc-
tivity and wage dispersion captured in 𝛽. All other components are defined as before, and regres-
sions are weighted by the natural logarithm of total value-added at the country–industry–year
level.

3 DATA

We source data from Orbis Global, a product of Bureau van Dijk Electronic Publishing (2020a).
Orbis Global collects firms’ financial statements from national sources and standardizes them for
cross-country comparability and time consistency related to survivorship bias, that is, firm exit
(Bureau van Dijk Electronic Publishing 2020b). We use the balance sheet information of firms
that file unconsolidated accounts from 2000 to 2016 in 14 European countries: Austria, Belgium,
Denmark, Finland, France, Germany, Ireland, Italy, Luxembourg, the Netherlands, Portugal,
Spain, Sweden and the UK.16 For each firm identifier, we retain firm–year observations that
report strictly positive values of value-added, number of employees, and total cost of employees.
For the country–industry-level analysis, we group firms by their NACE Rev.2 2-digit production
industries.17

Cross-country comparability—a large advantage of this dataset (Kalemli-Ozcan et al. 2015;
Merlevede et al. 2015)—comes at the expense of reduced coverage for smaller-sized firms for
which there are simplified reporting obligations (European Commission 2020). Nonetheless, the
sample captures on average 67% of total private employment across the 14 EU countries consid-
ered.18 The firm-level dataset includes 20,210,495 observations, which represent an unbalanced
panel of 3,601,418 firms used to compute the country–industry–year-level measures of interest.
Online Appendix A provides a detailed discussion of the steps followed to construct the firm-level
sample, and its representativeness across countries and industries, and over time. Overall, we find
that the average firm in our sample produces value-added of approximately €2.2 million, employs
31 workers, and pays average wage €33,359 (see Online Appendix Table A.4).19

Importantly, we thoroughly check against the data limitations discussed above through a
battery of robustness checks. In short, these include: (1) comparing the trends in productivity
and wage dispersion with those reported in Berlingieri et al. (2017) under a representative sam-
ple; (2) using a balanced sample to ensure that results are not driven by the entry and exit of
country–industry combinations; (3) using a sample that excludes country–industry groups with
irregular changes in the number of reported firms between years to account for issues related
to the time-varying coverage of our sample; and (4) implementing the suggestions in Bajgar
et al. (2020) to further improve the representativeness of Orbis Global. All of these exercises are
detailed in Section 6.

With the sample of selected firm-level variables, we can now compute the
country–industry–year-level measures of productivity dispersion, wage dispersion and market
concentration. Table 1 provides summary statistics of these variables. In panel A, we see that,
on average across all countries, industries and years in the sample, a firm in the 90th percentile
of the productivity distribution is approximately exp(1.74) = 5.7 times more productive than the
10th percentile firm. We observe that dispersion is larger for the top part of the productivity
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8 ECONOMICA

T A B L E 1 Summary Statistics

Percentile

Mean S.D. Min 25th 50th 75th Max

Panel A

PD90∕10
cit 1.74 0.72 0.37 1.27 1.56 2.01 7.68

PD90∕50
cit 0.96 0.53 0.21 0.65 0.81 1.07 6.95

PD50∕10
cit 0.78 0.30 0.14 0.56 0.73 0.94 3.10

Panel B

WD90∕10
cit 1.20 0.52 0.13 0.85 1.10 1.44 7.24

WD90∕50
cit 0.54 0.25 0.05 0.39 0.50 0.64 3.55

WD50∕10
cit 0.66 0.36 0.03 0.43 0.59 0.81 5.14

Panel C

CN4cit 0.38 0.23 0.02 0.19 0.34 0.51 1.00

CN10cit 0.51 0.25 0.03 0.31 0.50 0.71 1.00

CN20cit 0.62 0.25 0.05 0.41 0.62 0.84 1.00

Notes: Productivity dispersion (PD), wage dispersion (WD) and market concentration (CN) measures are computed across 10,280
country–industry–year (cit) combinations. For PD and WD, measures capturing the entire (90∕10), upper (90∕50) and bottom (50∕10)
parts of the distribution are presented. For CN, measures capturing the market concentration of the largest 4, 10 or 20 firms in each cit
are presented.

distribution
(
PD90∕50

cit

)
than the bottom

(
PD50∕10

cit

)
. In particular, the top firm is on average 2.6

times more productive than the median firm, while the median firm is 2.2 times more productive
than the bottom firm.

Next, in panel B of Table 1, we observe that the wage dispersion is smaller compared to the
productivity dispersion, on average. The average wage in the top firm is 3.3 times larger than the
average wage in the bottom firm (WD90∕10

cit ). Interestingly, in contrast to productivity dispersion,
wage dispersion is more pronounced at the bottom part of the distribution. The wage in a top

firm is 1.7 times larger than the wage of the median firm
(
WD90∕50

cit

)
, while the wage of the median

firm is almost twice as large than the wage of the bottom firm
(
WD50∕10

cit

)
.

Finally, in panel C of Table 1, we show that CN4 market concentration in the ‘average indus-
try’ is 0.38. This implies that, on average, the four largest firms in a country–industry–year group
capture 38% of the total value-added in the sample. Some industries are less concentrated, while
others are dominated by a few firms. For example, at the 25th percentile, market concentration
is 0.19; at the 75th percentile, it is 0.51. This suggests that the degree of competition varies across
industries that appear to be monopolies/oligopolies versus those that exhibit more competitive
behaviour. Finally, market concentration becomes larger by construction when we consider more
firms in the concentration index. In particular, it is on average 0.51 for CN10 and 0.62 for CN20.

4 RESULTS

This section describes the main findings of our analysis. First, we present results on the evolu-
tion of aggregate productivity and wage dispersion. We then split these evolutions for the top
and bottom parts of the distribution. Next, we examine the extent to which the pass-through of
productivity dispersion into wage dispersion is incomplete. Finally, we document the evolution
of market concentration as a proxy for superstar firms and how they impact the link between
productivity and wage dispersion.
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PRODUCTIVITY DISPERSION, WAGE DISPERSION AND SUPERSTAR FIRMS 9

4.1 The rise and fall of productivity and wage dispersion

4.1.1 Productivity dispersion

To examine the evolution of productivity dispersion, we estimate equation (3). Figure 1 plots
the estimated parameters for each year (𝛽t) for the period 2000–2016. The top left panel shows

that the average country–industry productivity dispersion
(

PD90∕10
cit

)
has increased statistically

significantly between 2004 and 2012. Specifically, frontier firms at the top of the productivity
distribution are, on average, increasing the productivity gap with laggard firms at the bottom.20

These results complement existing findings in the literature of increasing productivity dispersion
by providing additional external validity for a broader set of countries. For the most recent years,
2013–16, we observe a reversal of this pattern. The increase in productivity dispersion weak-
ens, yet remains significantly larger relative to 2000. Notwithstanding the short period that this
decline is observed, results remain intriguing given their coincidence with the European debt cri-
sis recovery period. However, additional information on later years is needed to examine further
whether this is a temporary trough or a more persistent downward trend.

To guard against concerns about the representativeness of our sample, which is skewed
towards larger-sized firms, we compare our findings with those from Berlingieri et al. (2017)
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F I G U R E 1 Evolution of productivity dispersion (PD) and wage dispersion (WD). Notes: The solid line connects
the estimated coefficients from regressing productivity dispersion (PDcit) in the first column and wage dispersion
(WDcit) in the second column on a set of year dummies, respectively, i.e. parameter set 𝛽t in equation (3). The chosen
base year is 2000. All regressions include country–industry (ci) fixed effects and are weighted by the logarithm of total
value-added at the country–industry–year (cit) level. The dispersion measures considered in the top, middle and bottom
row panels capture the entire ‘All (90 vs 10)’, upper ‘Top (90 vs 50)’ and bottom ‘Bottom (50 vs 10)’ parts of the
distributions, respectively. The shaded area represents the clustered at the country–industry (ci) level 95% confidence
interval. The dashed line in each panel corresponds to the respective dispersion measure found in Berlingieri
et al. (2017). Source: Authors’ estimations using Orbis Global database.
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10 ECONOMICA

(dashed line in Figure 1). Their dataset is representative of the population of firms in 14 OECD
countries21—some of which are included in our sample—and available for the period 2001–12.22

For the overlapping years, the evolution of productivity dispersion moves roughly in parallel in
all panels. This provides further assurance that our selected sample generates aggregate trends
similar to those presented in the literature to date.

Next, we explore whether this increase happens at the top or bottom of the productivity dis-
tribution. In line with the analysis above, we thus estimate the yearly coefficients 𝛽t for the upper(

PD90∕50
cit

)
and lower

(
PD50∕10

cit

)
parts of the productivity distribution. Results are plotted in the

second and third rows of the first column in Figure 1, respectively. We find that the widening of
productivity dispersion occurs at the bottom of the distribution rather than the top. Specifically,
the evolution of productivity dispersion at the top hovers around zero, but remains statistically
insignificant in nearly all years (middle left panel). In contrast, large and statistically significant
increases in productivity dispersion at the bottom take place between 2004 and 2012 (bottom left
panel). Despite a moderating effect in more recent years, we still find a significant and positive
increase for the period 2013–16. Overall, the evolution of productivity dispersion for the entire
distribution is driven by changes at the bottom, where firms appear to diverge over time from the
median firm.

These findings are consistent with a host of mechanisms proposed in the literature that
support mounting evidence of increased misallocation of resources towards the least produc-
tive firms. Such mechanisms include: a decline in business dynamism that results in a limited
degree of churning in the economy (Decker et al. 2016); falling real interest rates that cause
misallocation of capital inflows towards relatively unproductive firms (Gopinath et al. 2017);
zombie firms that hoard productive inputs and prevent their optimal allocation (Andrews and
Petroulakis 2019); and stalling technological diffusion/adoption that prevents laggard firms from
catching up (Andrews et al. 2016).

4.1.2 Wage dispersion

To document the evolution of wage dispersion
(
WD90∕10

cit

)
, we follow the same road map. Specif-

ically, we estimate the set of parameters 𝛽t from equation (4) that capture the average wage
dispersion in each year t relative to 2000. Results are plotted in the right column of Figure 1.
The top right panel shows that the initial fall of wage dispersion between 2000 and 2002 is
dominated by a subsequent rise until 2014. Similar to the productivity dispersion, this pat-
tern weakens towards the end of our sample, but remains significantly higher compared to
its 2000 level.23 Reassuringly, the upward evolution in wage dispersion is similar to that in
Berlingieri et al. (2017) under the same representative sample considered in their productiv-
ity dispersion measures discussed above (dashed line). Results are also in line with Cortes and
Tschopp (2020), who document a rise in wage inequality in a broad set of countries over recent
decades.24

We now examine how the evolution of wage dispersion emerges in different segments of the
distribution. In Figure 1, the middle right and bottom right panels repeat the analysis for the

top
(
WD90∕50

cit

)
and bottom

(
WD50∕10

cit

)
parts of the wage distribution, respectively. On the one

hand, wage dispersion at the top hovers above zero and remains weakly statistically significant (at
the 95% level) from 2004 onwards. On the other hand, wage dispersion at the bottom increases
significantly between 2004 and 2014, after which it diminishes slightly (but remains higher com-
pared to 2000). These findings suggest that while the gap between high- and median-wage firms
has increased only modestly since 2000, low-wage firms were unable to offer more competitive
salaries that would mitigate increases in wage inequality.
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PRODUCTIVITY DISPERSION, WAGE DISPERSION AND SUPERSTAR FIRMS 11

These findings might be explained by changes in firms’ operating environment that place
downward pressure on labour and wages. This is especially true for low-wage firms, which
are typically more labour-intensive (Abowd et al. 1999), likely to exit the market (Bossavie
et al. 2019), financially constrained (Babina et al. 2018), vulnerable to increased competition
(Autor et al. 2014), and less productive (Bernard et al. 2012) overall. Changes in firms’ operat-
ing environment could include increased import competition from low-wage countries (Autor
et al. 2013; Dauth et al. 2014), top firms exploiting their monopsony power (Burdett and
Mortensen 1998), increasing openness in capital markets (Huber et al. 2020), and increasing
automation in production (Acemoglu and Restrepo 2019), among others.

4.2 The link between productivity and wage dispersion

To examine the link between productivity and wage dispersion, we estimate equation (7) and
present results in Table 2. The parameter of interest, 𝛽, captures the correlation between produc-
tivity and wage dispersion after controlling for unobserved heterogeneity at the country–industry,
country–time and industry–time dimensions. Column (1) shows this estimate, while columns (2)
and (3) repeat the analysis for the top and bottom parts of the productivity and wage disper-
sion, respectively. Additionally, we test whether each estimated coefficient is significantly smaller
than 1, and present the corresponding test p-values at the bottom of the table.25

In column (1) of Table 2, we find that industries with higher productivity dispersion
are associated with higher wage dispersion. However, the pass-through is incomplete as it
is significantly smaller than 1. Wage dispersion is thus linked positively to productivity
dispersion, but not perfectly. These findings complement other existing empirical evidence
(Berlingieri et al. 2017) and point to the presence of imperfect labour markets (Pissarides 2011;
Van Biesebroeck 2015).26

Columns (2) and (3) of Table 2 suggest that the link between productivity and wage dispersion
is considerably stronger at the bottom of the distribution than at the top. Intuitively, firms at the
bottom transfer a relatively larger share of their productivity gains to wages, compared to firms

T A B L E 2 The Link Between Wage and Productivity Dispersion

WD90∕10
cit WD90∕50

cit WD50∕10
cit

(1) (2) (3)

PD90∕10
cit 0.399***

(0.030)

PD90∕50
cit 0.262***

(0.028)

PD50∕10
cit 0.574***

(0.045)

H0 ∶𝛽 = 1 0.000 0.000 0.000

R2 0.892 0.881 0.851

Observations 10,268 10,268 10,268

Notes: This table presents point estimates from regressing wage dispersion (WDcit) on productivity dispersion (PDcit), i.e. the 𝛽
parameter in equation (7). The dispersion measures considered capture the entire (90∕10), upper (90∕50) and bottom (50∕10) parts of the
respective distributions. All regressions include country–industry (ci), country–year (ct) and industry–year (it) fixed effects, and are
weighted by the logarithm of total value-added at the country–industry–year (cit) level. Standard errors are clustered at the
country–industry (ci) level and reported in parentheses below point estimates. H0 ∶ 𝛽 = 1 presents the p-value from testing whether the
estimated coefficient is significantly smaller than 1.
*, **, *** indicate p < 0.05, p < 0.01, p < 0.001, respectively.
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12 ECONOMICA

at the top. This finding can be reconciled with the labour market power of firms. Specifically,
firms at the top of the productivity distribution have larger markdowns compared to firms at the
bottom and thus gradually pay wages that are relatively lower than the marginal revenue product
of labour (Berger et al. 2022).

4.3 The rise of superstar firms

We proceed by documenting the evolution of superstar firms, proxied by the three concentration
measures described in Section 2. Figure 2 shows their evolution for the total economy. We find
that market concentration is rising in Europe, irrespective of the number of firms considered. For
example, CN4 increased from 28% in 2000 to 35.5% in 2016; the four largest firms’ market share
grew by 7.5 percentage points (pp) on average. The evolution of CN10 and CN20 exhibits the
same pattern, indicating that the four largest firms are driving the overall evolution of the mea-
sures. In particular, CN10 increased from 38.7% in 2000 to 47.3% in 2016. Since the four largest
firms increased their market share by 7.5 pp, the remaining ‘top six’ increased their market share
by 1.1 pp only. Similarly, CN20 rose from 47.1% in 2000 to 56.2% in 2016. Thus the additional
‘top 10’ capture only 0.5 pp.

Overall, we find that a handful of firms dominate the economy, which is in line with the recent
literature on superstar firms and increasing market concentration in the product market (Autor
et al. 2020).27 Although increases in EU market concentration might be less pronounced com-
pared to those in the USA, the rise of superstar firms remains a relevant and significant trend
to consider for the EU economy (Gutiérrez and Philippon 2018; Bajgar et al. 2019; Bighelli
et al. 2023). In the same spirit, Gutiérrez and Philippon (2019a) show that while superstar firms
in the USA did not necessarily become larger or more productive over time, they have become
more profitable. This latter finding relates closely to our focus of interest on market competi-
tion and superstar firms in the EU, and thus the extent to which firms pass on their productivity
advantages to wages as shown in equation (6).

It is noteworthy that these results are accompanied by a lively discussion in the literature on
the causes/correct interpretation of superstar firms—for example, whether this is about the rise
of technologically superior firms (Autor et al. 2020), or about monopolies under loose antitrust
enforcement (Gutiérrez and Philippon 2018, 2019b). To that end, since EU institutions are
known to enforce pro-competition policies more strongly than any other economy (Gutiérrez and
Philippon 2018), we conjecture that findings for the EU would be seen as a lower bound com-
pared to what one would observe in countries with looser antitrust policies, such as the USA

.2

.3

.4

.5

.6

2000 2004 2008 2012 2016

CN4 CN10 CN20 95% CI Trend

F I G U R E 2 Evolution of market
concentration (CN). Notes: The lines connect
the estimated coefficients from regressing the
market concentration measures (CN4,
CN10, CN20) on a set of year dummies. All
regressions are weighted by the logarithm of
total value-added at the country–industry–year
(cit) level. Source: Authors’ estimations using
Orbis Global database.
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PRODUCTIVITY DISPERSION, WAGE DISPERSION AND SUPERSTAR FIRMS 13

(Gutiérrez and Philippon 2019b). However, given the design of our empirical strategy and the
focus of interest, we cannot take a stance to identify the exact drivers of the emergence of
superstar firms.

4.4 The mediating role of superstar firms

We estimate equation (8) to unpack how the rise of superstar firms impacts the link between pro-
ductivity and wage dispersion. Table 3 presents the results, where our main variables of interest
are the direct effect of superstar firms—proxied by market concentration—on wage dispersion,
and the mediating effect of superstar firms on the link between productivity and wage dispersion.
The latter is captured by the interaction between productivity dispersion and market concentra-
tion. Column (1) shows the estimates for the entire distribution, while columns (2) and (3) repeat
the analysis for the top and bottom parts, respectively.28

Two key findings emerge from column (1) of Table 3. First, the positive and significant point
estimate on our market concentration proxy (CN4) suggests that industries with a larger dom-
inance of superstar firms exhibit higher wage dispersion, on average. This is consistent with
various models, such as fair-wage models (Egger and Kreickemeier 2012). As superstar firms
become more dominant in terms of market share and profitability, workers demand fair wages
that are proportional to profits. Similarly, results are also in line with the literature on rent sharing
(Card et al. 2013, 2014). As top firms accumulate rents because of increasing market shares, they

T A B L E 3 Superstar Firms and the Link Between Productivity and Wage Dispersion

WD90∕10
cit WD90∕50

cit WD50∕10
cit

(1) (2) (3)

PD90∕10
cit 0.518***

(0.042)

PD90∕50
cit 0.312***

(0.042)

PD50∕10
cit 0.792***

(0.079)

CN4cit 0.357*** 0.061 0.328***

(0.090) (0.041) (0.093)

PD90∕10
cit ∗ CN4cit −0.196***

(0.050)

PD90∕50
cit ∗ CN4cit −0.079**

(0.038)

PD50∕10
cit ∗ CN4cit −0.388***

(0.120)

R2 0.893 0.882 0.853

Observations 10,268 10,268 10,268

Notes: This table presents point estimates from regressing wage dispersion (WDcit) on productivity dispersion (PDcit), market
concentration (CN4cit) and their interaction (PDcit ∗ CN4cit), i.e. 𝛽, 𝛾 and 𝛿 parameters in equation (8), respectively. The dispersion
measures considered capture the entire (90∕10), upper (90∕50) and bottom (50∕10) parts of the respective distributions. CN4cit captures
the market shares of the 4 largest firms in each country–industry–year (cit) group. All regressions include country–industry (ci),
country–year (ct) and industry–year (it) fixed effects, and are weighted by the logarithm of total value-added at the country–industry–year
(cit) level. Standard errors are clustered at the country–industry (ci) level and reported in parentheses below point estimates.
*, **, *** indicate p < 0.05, p < 0.01, p < 0.001, respectively.
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14 ECONOMICA

are also able to partially transfer those gains to their employees in the form of increased wages.
Both explanations support a positive link between market concentration and wage dispersion. An
alternative explanation could be that top firms screen and search for additional and better work-
ers more intensively to meet increased production needs. This, in turn, could lead to an increase
in employment and wages relative to firms at the bottom of the distribution that have limited pro-
duction and profits (Cortes and Tschopp 2020). Therefore we conclude that between-firm wage
inequality increases with concentration of production within industries.

Next, we find a statistically significant negative effect from the interaction between market
concentration and productivity dispersion. This result suggests a mediating effect of superstar
firms on the link between productivity and wage dispersion. Specifically, industries with high
market concentration—that is, industries that are likely dominated by superstar firms—are asso-
ciated with a weaker link between productivity and wage dispersion. Overall, superstar firms
appear to induce a larger disconnect between productivity and wages, hence a more incomplete
pass-through, on average. This finding is in line with firms in more concentrated industries having
larger markdowns due to higher labour market power and thus charging relatively lower wages,29

while the opposite happens to firms in less concentrated industries (Berger et al. 2022).30

When considering different parts of the firm-level wage distribution in columns (2) and (3) of
Table 3, results suggest that the rise of market concentration is associated with a statistically sig-
nificant increase of wage dispersion at the bottom of the distribution only. A possible explanation
could be an increased threat of offshoring and relocation, which becomes credible as firms grow
and become more international, thus putting downward pressure on wages at the lower part of
the distribution (Autor et al. 2013).

In addition, results suggest that superstar firms weaken the link between productivity and
wages at both the top and bottom parts of the distribution. However, various different mech-
anisms might be at play in different parts of the distribution. For example, firms at the top
part of the productivity distribution compete at a global level but might be shielded from
wage competition that occurs primarily at the local level. Thus there is no motive to pass
through a larger part of their productivity advantage to wages, since these firms already pay
the highest wages in the domestic labour market (Gouin-Bonenfant 2022). At the bottom part
of the distribution, the emergence of superstar firms reduces the overall competitive pressure
in the labour market which allows even the least productive firms to have some monopsony
power, i.e. large markdowns, and thus keep wages low (Azkarate-Askasua and Zerecero 2022;
Berger et al. 2022).

4.5 Case study

We next provide a mini case study to help contextualize the above results. We focus on the man-
ufacturing industry of leather and related products (NACE Rev.2 code 15) in Spain. This is an
interesting case for multiple reasons. First, Spain experienced continuous and sizeable reforms in
employment protection, trade union density and collective bargaining coverage over the period
of study (OECD 2021a,b,c). This has been coupled with extended periods of soaring youth and
total unemployment that constrained the bargaining position of employees.31 Second, this indus-
try is highly tradable (Piton 2021) with increased access to foreign markets and intensified import
competition. At the same time, as shown in Figure 3(a), market concentration increased by
26 pp between 2000 and 2016, which is in the top 5th percentile of CN4 increases in our sample.
In sum, in this environment, firms could reap the benefits of access to globalized markets while
competing only locally for workers. This has fostered the right conditions for superstar firms to
arise and dominate in both the product and labour market.

Next, we assess qualitatively how this handful of firms relates to the extent to which they pass
on their productivity advantages to wages. Therefore, in Figures 3(b)–3(d), we plot the evolution
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PRODUCTIVITY DISPERSION, WAGE DISPERSION AND SUPERSTAR FIRMS 15

0.06

0.32

2000 2004 2008 2012 2016

(a) Market concentration (CN4)

PD90/10

WD90/10

-.05

0

.05

.1

.15

.2

.25

.3

.35

2000 2004 2008 2012 2016

(b) All (90 vs 10)

PD90/50

WD90/50

-.05

0

.05

.1

.15

.2

.25

.3

.35

2000 2004 2008 2012 2016

(c) Top (90 vs 50)

PD50/10

WD50/10

-.05

0

.05

.1

.15

.2

.25

.3

.35

2000 2004 2008 2012 2016

(d) Bottom (50 vs 10)

F I G U R E 3 Evolution of market concentration, productivity dispersion (PD) and wage dispersion (WD) in the
Spanish manufacture of leather and related products (NACE Rev.2 code 15). Notes: Panel (a) shows the evolution of
market concentration CN4. Panels (b)–(d) show the evolution of productivity dispersion (PD) and wage dispersion
(WD) relative to the base year 2000 across different parts of the distribution. The dispersion measures considered in
panels (b), (c) and (d) capture the entire (90∕10), upper (90∕50) and bottom (50∕10) parts of the distributions,
respectively. The y-axis in panel (a) reflects market concentration between 0 and 1, while panels (b)–(d) reflect
dispersion measures in logarithms. Source: Authors’ estimations using Orbis Global database.

of PD and WD across different parts of the distribution. First, Figure 3(b) focuses on the entire
distribution, that is, firms at the 90th versus the 10th percentile. We observe that both PD and
WD increase across all years relative to 2000. However, the gap between the two widens steadily,
and by 2016, the rise in PD is roughly three times that of WD. In other words, as superstar firms
gradually dominate the market, the rate at which they pass on their productivity advantages to
wages becomes smaller.

The same pattern holds when we zoom in on the top parts of the distribution. Specifically, in
Figure 3(c), PD widens faster than WD, which hovers around zero. In words, over time, top firms
become more productive (with respect to the median firm), but do not roll over this advantage to
higher wages. Thus superstar firms appear to have managed to increase their product and labour
market power over time, and thus effectively reduce the share of any productivity gains that they
transfer to wages.

In the same spirit, in Figure 3(d), we find that the firms at the median and bottom parts of
the distribution become more dispersed in terms of productivity and wages. However, the gap
between the two widens over time, albeit with a moderating effect post-2012. This moderating
effect coincides with the significant wage moderation after Spain’s 2012 labour market reform,
which promoted the internal flexibility of Spanish firms (OECD 2014). Thus even firms in the
lower parts of the distribution succeed in driving a wedge between productivity and wage disper-
sion as the market became increasingly concentrated. Overall, we conjecture that superstar firms
put downward pressure on wages that then impacted the rest of the industry, at both the upper
and lower parts of the distribution.
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16 ECONOMICA

5 EXPLORING POTENTIAL MECHANISMS

To understand the significance of the potential mechanisms discussed above, we explore under-
lying heterogeneity in output and labour market characteristics across sectors and countries.
More specifically, we examine two different dimensions, one related to the structure of the
output market—that is, tradability of sectors—and the other to the regulatory environment
in the labour market—that is, the number of workers covered by collective agreements across
countries.

The idea behind these subsamples is twofold. First, firms in tradable sectors are expected
to enjoy higher profit margins due to globalization, relative to firms in non-tradable sec-
tors, while competing only locally for workers. Second, firms in markets with low bargaining
coverage are expected to have more labour market power relative to firms in markets with
high bargaining coverage. Hence we expect to find a relatively more negative mediating effect
in tradable (versus non-tradable) sectors and in markets with low (versus high) bargaining
coverage.

In Table 4, we repeat the baseline analysis (columns (1)–(3)) by splitting the samples to trad-
able sectors (columns (4)–(6)) and non-tradable sectors (columns (7) and (8)).32 When comparing
results between columns (4) and (7), we find that both the direct and mediating effects of superstar
firms remain strong and significant in tradable sectors (column (4)), while they become smaller
in magnitude and insignificant in non-tradable sectors (column (7)). This finding holds for both
the upper (columns (5) and (8)) and bottom (columns (6) and (9)) parts of the distributions.
Intuitively, firms in tradable sectors reap the benefits of internationalization more intensively,
allowing them to occupy a dominant position in both the domestic output and labour market.
This is related conceptually to the empirical finding of unconditional convergence in labour pro-
ductivity in manufacturing industries that are predominantly tradable and more integrated into
global production (Rodrik 2012). Thus these industries are forced to converge to the productiv-
ity frontier due to heightened competitive pressure from abroad, but dot not necessarily need to
compete globally for labour that is primarily local.

Further, in Table 5, we repeat the same analysis from above, but now split the sample into
countries with high (columns (4)–(6)) versus low (columns (7)–(9)) collective bargaining power
in the labour market.33 When comparing results between columns (4) and (7), we find that both
the direct and mediating effects of superstar firms remain larger in magnitude and strongly sta-
tistically significant in countries with low collective bargaining power (column (7)), while they
become smaller in magnitude and weakly statistically significant in countries with high collective
bargaining power (column (4)). This finding suggests the presence of higher labour market power
in countries with lower employment protection. Results also hold when looking at the upper parts
of the distributions (columns (5) and (8)), but differ when looking at the lower parts (columns (6)
and (9)). In this case, we also find a strongly statistically significant effect that is larger in magni-
tude for countries with lower collective bargaining power (column (6)). However, the latter result
is not surprising since it is plausible that median firms apply larger markdowns compared to the
bottom firms, especially if one thinks that firms at the bottom might be constrained by other
labour market regulations (e.g. minimum wage).

Overall, the mediating effect of superstar firms on the pass-through from productiv-
ity to wages is stronger in tradable sectors and countries with low collective bargaining
power. This finding provides further support to the mechanisms that we have in mind,
whereby highly productive firms enjoy increased profit margins from access to globalization
while being shielded from local wage competition through increased domestic labour mar-
ket power. However, further research is needed to fully understand these differential impacts
in a causal way across various market policies and endogenous structural changes in the
economy.
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6 ROBUSTNESS

We conduct seven exercises to test the robustness of our findings. The first robustness test con-
siders measures of superstar firms. Second, we construct measures of wage and productivity
dispersion by looking more closely at the tails of the distributions. Third, we compute a mea-
sure of total factor productivity instead of labour productivity. Fourth, we focus on a balanced
sample of country–industry combinations present in all years to account for the effect of entry
and exit of country–industry combinations. Fifth, we use a sample excluding country–industry
groups with irregular changes in the number of firms reported between years to account for issues
related to the time-varying coverage of our sample. Sixth, we implement the suggestions in Baj-
gar et al. (2020) to further improve the representativeness of Orbis Global. Finally, we control for
additional unobserved heterogeneity by including a richer set of fixed effects. Main results hold
under all robustness checks. For conciseness, we relegate a presentation of all tables and figures
to Online Appendices B and C.

6.1 Alternative measures of superstar firms

We start with two sets of alternative market concentration measures to test the robustness of
our main results. First, we repeat the analysis in Table 3, but now consider a more broadly
defined concentration index by using CN10 and CN20 as proxies for superstar firms. On the
other hand, in order to examine top firms more closely, we restrict the concentration index to
the top two firms, CN2. Results from this exercise, presented in Online Appendix Tables C.2, C.3
and C.4, support our main findings. We thus conclude that irrespective of the measure used, mar-
ket concentration appears to have a mediating role on the link between productivity and wage
dispersion.

Continuing, we employ an alternative measure of market concentration, the
Herfindahl–Hirschman Index (HHI). This index sums the squared market share of all firms
within a country–industry–year combination. High values indicate a high degree of market
concentration—that is, there might be an oligopoly or monopoly position—whereas low values
indicate less market concentration—that is, closer to perfect competition.34 As above, we repeat
the analysis from Table 3 now using HHI , and present results in Online Appendix Table C.5.
This exercise supports the main conclusions found when using the CN measures to proxy market
concentration.35

Finally, although market concentration and markups are often closely related empiri-
cally, they do not necessarily represent the same concepts (Berry et al. 2019; Syverson 2019).
Thus, we repeat our baseline analysis, but now replace market concentration (CN4cit) with
a measure of aggregate markups (Mcit). Following De Loecker and Warzynski (2012) and
De Loecker et al. (2018, 2020), Mcit is the weighted average of firm-level markups (Mjcit) in
each country–industry–year combination, where Mjcit is computed based on the inverse of the
firm’s variable input (material) revenue share—that is, assuming a Cobb–Douglas production
function—and aggregated using input weights.36 Results, presented in Online Appendix Table
C.6, suggest that our baseline findings for ‘highly concentrated sectors’ hold for ‘high markup
sectors’.

6.2 Wider dispersion measures and outliers

We construct alternative measures of productivity and wage dispersion by looking more closely
at the tails of the distribution. Specifically, for each country–industry–year group of firms (cit),
we use the ratio of the 95th and 5th percentiles of the firm-level distribution, which tells us how
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20 ECONOMICA

many times more productive the firm at the 95th percentile is relative to that at the 5th percentile
of the distribution. With these dispersion measures, we repeat the analysis in Table 3. Results
presented in Online Appendix Table C.7 confirm the robustness of our baseline findings.

To ensure that we approximate closely the top and bottom parts of the distributions, we
use even wider measures of dispersion based on the ratio of the 97.5th and 2.5th percentiles of
the firm-level distribution. Results in Online Appendix Table C.8 confirm the baseline findings,
albeit with smaller point estimates and larger standard errors for the top part of the distribution
(column (2)). However, as discussed in the third subsection of Section 2, the positive monotonic
relationship between the productivity and wage ranking appears to break closer to the tails of
the distribution, where we observe larger variation due to outliers, that is, approximately below
the 5th and above the 95th percentile of the distribution (see Online Appendix Figure B.1).

For example, in 2016, the top 100 firms in terms of productivity represented a total of 530
employees, or an average of 5.3 employees per firm. This indicates that the outliers at the tail of
the distribution represent mainly firms with a huge productivity ratio (driven by a small denom-
inator), rather than superstar firms. Moreover, the average wage in these top 100 firms is €15.5
million per employee compared to €43,188 per employee for the non-top 100 firms.

Furthermore, even if the monotonic relationship between productivity and wages holds for
firms at the tails of the distribution, this does not guarantee that those firms are necessarily
superstars. For example, in a certain year, one Austrian firm in the ‘Manufacture of food prod-
ucts’ industry (NACE Rev.2 code 10) is number one in terms of average wage/productivity per
employee, but ranks only 245th in terms of market share. This is likely due to the fact that it has
only three employees and a relatively high reported wage costs/value-added ratio.

In the same spirit, we investigate more closely the link between the firm size and productivity
distribution. Specifically, we look at the relationship between firm size, proxied by the log of the
average number of employees in each percentile, and firm productivity, proxied by the log of the
average labour productivity in each percentile (see Online Appendix Figure B.2). We observe that
between the 5th and 95th percentiles, there is a positive monotonic relationship between firm
size and productivity. However, outside these bounds—that is, towards the bottom 5 and top 5
percentiles of the distributions—this monotonic relationship breaks down due to non-linearities.
In particular, the largest firms in terms of employees display the highest productivities around
the 95th and, for example, not the 99th productivity percentile. Likewise, less productive firms
tend to be smaller. This result does not hold for the least productive firms at the bottom of the
productivity distribution that can end up with sizes comparable to firms in the middle of the
productivity distribution.

Such data irregularities underscore why, both in the literature and in our main analy-
sis, the focus is on firms between the 10th and 90th percentiles, while moving closer to the
tails may expose the analysis to outliers. To that end, we also provide a robustness check
whereby we repeat the baseline analysis, but first trim the top and bottom 0.1 percentiles of the
firm-level productivity and wage distributions to account for outliers. Results presented in Online
Appendix Table C.9 remain robust.

6.3 Total factor productivity

We now compute the Hicks-neutral total factor productivity term from a gross-output produc-
tion function with capital, labour and material inputs. To identify the production function, we
follow the non-parametric estimation strategy of Gandhi et al. (2020).37 We then construct the
measures of productivity dispersion for country–industry–year, and (a) plot their evolution over
time (see Online Appendix Figure B.9), and (b) repeat the analysis in Table 3 (see Online Appendix
Table C.10). In both cases, the main results remain robust to this alternative measure of firm
performance that accounts for the contributions from factors of production other than labour.
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6.4 Balanced sample

In this robustness test, we ensure a balanced panel by keeping country–industry combinations
that are present throughout our entire sample period. When doing this, the number of observed
country–industry–year combinations decreases from 10,280 to 7480. Online Appendix Figures
B.10 and B.11 show the evolution of productivity and wage dispersion, and market concentra-
tion, respectively, for the balanced sample. To ease comparison, we also present the baseline
trends from Figures 1 and 2. We find that productivity and wage dispersion for the balanced
and unbalanced samples display practically the same pattern. In level terms, market concen-
tration is slightly lower for the balanced sample, but follows closely the trends in the baseline
sample. Using the balanced sample, we next repeat our baseline analysis and present results
in Online Appendix Table C.11. We confirm our baseline findings, and thus demonstrate that
our results are not driven by varying coverage due to the entry and exit of country–industry
combinations.

In both the baseline and balanced sample, we observe a relatively large change in the evolu-
tion of productivity dispersion, wage dispersion and market concentration in the year 2002. This
change might be driven by the increasing sample coverage of Orbis, especially in the early years
of the sample. To ensure the robustness of our results, we repeat the baseline analysis in Table 3,
but restrict the sample period to 2002–16. Results presented in Online Appendix Table C.12 are
similar to the baseline.

6.5 Varying sample coverage

Around 2004–5, we observe a kink in the evolution of productivity and wages at the bottom
part (10th percentile) of the distributions (see Online Appendix Figures B.3 and B.4, respec-
tively). While this sharp movement is not apparent when we look at the dispersion measures, it
might raise concerns about the sensitivity of the baseline results. We conjecture that this data
irregularity most likely arises from increased sample coverage along two dimensions. First is
the entry and exit of country(–industry) groups in the sample (see Online Appendix Table A.6).
However, the robustness exercise with a balanced sample conducted above guards against this
possibility. An alternative explanation is the increasing coverage of firms within country–industry
cells (see Online Appendix Table A.5). Therefore we repeat the baseline analysis in Table 3,
but restrict the sample period to 2006–16. Point estimates presented in Online Appendix
Table C.13 are similar to the baseline, albeit with larger standard errors given the smaller
sample size.

In line with the previous exercise, the sample now includes country–industry groups that
satisfy the following conditions throughout the entire period 2000–16: (1) the number of firms
does not double or halve between two consecutive years; and (2) the difference in the number
of firms between two consecutive years is smaller than 25. These sample restrictions allow us
to exclude country–industry groups where irregular changes in firm coverage over time could
arise due to changes in reporting standards. With this sample, we repeat the baseline analysis
in Table 3 and present results in Online Appendix Table C.14. We confirm our baseline find-
ings, which support that our results are not driven by the varying coverage of country–industry
combinations.

6.6 Enhancing representativeness

Orbis represents a rich source of cross-country firm-level data, but this comes at the cost
of some coverage and representativeness issues. Bajgar et al. (2020) document the coverage
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and representativeness of Orbis, and compare it with industry-level data OECD STAN as
well as micro-aggregated data from the OECD MultiProd and DynEmp projects. Firms in
Orbis are disproportionately larger, older and more productive, even within a given size class.
This explains why reweighting does not improve the representativeness beyond the mechan-
ical effect on the firm size distribution. Bajgar et al. (2020) show further that focusing on
country–industry combinations that contain at least 5000 firms (which report value-added),
imputing value-added,38 and considering firms with at least ten employees, improves the
representativeness considerably. Moreover, despite its somewhat incomplete coverage, Baj-
gar et al. (2020) point out that other commercial datasets still underperform compared to
Orbis, thus making it the best option at hand. We restrict our sample by following these
three guidelines, and present estimation results in Online Appendix Table C.15. The main
findings hold.

6.7 Fixed effects

As the next robustness check, we extend the set of fixed effects in equation (8) to account for
country–industry linear time trends. Adding these to our regression specification controls for var-
ious factors such as technical progress or more granular business cycle effects. Online Appendix
Table C.16 shows these estimation results. While we lose some statistical significance due to con-
ditioning on a very restrictive set of fixed effects, the estimated magnitudes are in line with the
baseline. Overall, this exercise seemingly confirms our main finding that superstar firms weaken
the link between productivity and wage dispersion.

7 CONCLUSION

This paper examines links between evolutions in productivity dispersion, wage dispersion and
superstar firms. Using a rich sample of firms in 14 EU countries over the period 2000–2016, we
confirm previous findings in the literature of increases in all three variables—albeit with a moder-
ating effect for wage and productivity dispersion in recent years. The positive correlation between
productivity and wage dispersion that we document points to an incomplete pass-through of
productivity gains to wages.

We present novel empirical evidence that the rise of superstar firms has a mediating
effect on this correlation and is observed at both the top and bottom parts of the pro-
ductivity and wage distributions. At the top, the findings underscore that highly productive
firms enjoy increased profit margins from access to globalization while being shielded from
local wage competition through increased labour market power. At the bottom, such effects
point to underlying structural changes in the labour market from the dominance of superstar
firms. Moreover, in support of the mechanisms discussed above, we find stronger mediating
effects for tradable (versus non-tradable) sectors, and markets with low (versus high) collective
bargaining power.

Our findings suggest that firms in industries with limited product and labour market com-
petition pass on fewer productivity gains to wages compared to more competitive industries.
From a policy standpoint, this raises interesting questions related to the optimal degree of reg-
ulation of both product and labour markets needed to reduce wage inequality. In its entirety,
our analysis lays important groundwork in understanding the role of superstar firms in medi-
ating the transfer of productivity gains to wages. Based on our novel empirical findings, we
see rich potential for additional research to identify structurally and test the mechanisms
at play.
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ENDNOTES
1 Recent research has documented increases in productivity dispersion and wage dispersion in several countries. Studies

that explore changes in productivity dispersion include Syverson (2004), Aghion et al. (2009) and Andrews et al. (2015,
2016), among others. For research related to increases in wage dispersion, see Autor et al. (2008), Bagger et al. (2013),
Card et al. (2013, 2014, 2016, 2018) and Song et al. (2019).

2 This complements mounting empirical evidence documenting that worker compensation is strongly correlated with
various measures of firm performance. Note that these findings are in line with both worker sorting in more productive
firms and also rent sharing behaviour of firms (see Card et al. 2018).

3 For example, search costs in the labour market prevent the arbitrage of wage differences across jobs or locations. Thus
an incomplete pass-through of productivity to wages emerges (Pissarides 2011). See Layard et al. (2009) for a review
of models with search costs, efficiency wage, union bargaining and rent sharing.

4 This is in line with evidence on imperfect propagation of productivity shocks to wages (Juhn et al. 2018; Berger
et al. 2022; Kline et al. 2019).

5 Two factors are typically cited as potential explanations: globalization (Helpman 2016) and technological change
(Acemoglu and Autor 2011). Both have been shown to have differential effects on wages for various types of labour and
skills. This explains increases in the wages of skilled relative to unskilled workers, and thus rising wage dispersion within
and between firms. While less eminent, a series of other explanations include the relative supply of highly-educated
workers (Card and Lemieux 2001), union power (Machin 2016), centralization of wage bargaining (Dahl et al. 2013),
and minimum wage (DiNardo et al. 1996).

6 Factors that engender this mechanism include declining business dynamism (Decker et al. 2016), falling real
interest rates (Gopinath et al. 2017), zombie firms (Andrews and Petroulakis 2019) and stalling technological diffusion
(Andrews et al. 2016).

7 Structural changes in firms’ operating environments that generate this result include import competition from
low-wage countries (Autor et al. 2013), increases in firms’ monopsony power (Burdett and Mortensen 1998), openness
in capital markets (Huber et al. 2020) and automation (Acemoglu and Restrepo 2019).

8 For robustness, we also use total factor productivity where labour, capital and materials are considered. However, the
additional data requirements in terms of variables required results in a 22% sample reduction, encompassing dropping
all observations for Denmark, Ireland and the UK.

9 Therefore we cannot capture potential wage dispersion among employees/occupations within the firm, since firms are
not requested to file such granular information in standard financial statements.

10 Specifically, recent studies using employer–employee data provide evidence that between-firm wage differentials
account for most of the evolution in wage dispersion (Dunne et al. 2004; Barth et al. 2016; Helpman et al. 2017; Song
et al. 2019).

11 This model includes firm heterogeneity in terms of labour productivity and markdowns, as is common in standard
labour market friction models such as that of Burdett and Mortensen (1998). Additionally, firms can differ in terms of
their labour elasticity of output and markups. See Wong (2021) for a detailed discussion of the underlying assumptions.

12 See Budd et al. (2005) and Abraham et al. (2009) on rent sharing models, and Card et al. (2014) on wage bargaining
models.

13 Appendix C of Wong (2021) provides detailed derivations under various specific microeconomic foundations.
14 At the tails of the distribution, i.e. below the 5th and above the 95th percentile, we observe larger variation due

to outliers. For example, at the top of the distribution, the average productivity becomes larger for smaller firms
where all value-added is assigned to a small number of employees. Similarly, at the bottom of the distribution,
the average productivity becomes very small for firms that are close to breaking even. Such data irregularities also
underscore why, both in the literature and in our main analysis, the focus is on firms between the 10th and 90th per-
centiles followed by robustness tests between the 5th and 95th percentiles. The right-hand panel of Online Appendix
Figure B.1 also confirms that this monotonic relationship holds when focusing on firms between the 5th and 95th
percentiles.
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15 There is a series of alternative empirical models used in the literature on related topics as well as more granular data,
e.g. employer–employee. See, for example, Margolis and Salvanes (2001) and Guiso et al. (2005) for rich discussions
about the econometric challenges involved, including endogeneity, in estimating such models.

16 Unconsolidated accounts do not incorporate statements of controlled subsidiaries or branches of the firm. Focusing
on these accounts comes with three main advantages for our analysis. First, it allows us to capture more granular
variation, i.e. we observe information on all individual firms within a corporate group instead of one large consolidated
firm. Second, it allows us to closely link firms to the location and sector of economic activity. For example, consolidated
accounts could mask the fact that a company consists of various firms that are active in several countries and/or
industries, thereby attributing part of the economic activity to the ‘wrong’ country and/or sector. Finally, it also helps
to avoid double counting the statements of firms within the same corporate group.

17 Orbis covers all non-farm business sectors, corresponding to NACE 2-digit codes 10–82 (Bajgar et al. 2020).
18 For further details on cross-country representativeness, see Online Appendix Table A.3.
19 As an additional check of the firm-level dataset, we regress the logarithm of average firm wage on the logarithm

of labour productivity, weighted by the logarithm of the number of employees. Reassuringly, we find an estimated
coefficient 0.61, i.e. more productive firms are associated with paying higher wages, which is in line with existing studies,
such as Criscuolo et al. (2020), among others.

20 Online Appendix Figure B.3 plots the evolution of the mean and median productivity relative to the base year. We
find that average productivity increased faster than median productivity. This difference increased over time, with a
notable spike just before the 2008 financial crisis, and exhibited a relatively stable gap thereafter.

21 Australia, Austria, Belgium, Chile, Denmark, Finland, France, Hungary, Italy, Japan, the Netherlands, Norway, New
Zealand and Sweden.

22 We thank the authors of Berlingieri et al. (2017) for sharing the underlying values presented in each of the respective
figures in their paper.

23 Online Appendix Figure B.4 plots the evolution of the mean and median wage relative to the base year. We find that
the average wage increased faster than the median wage. This difference increased over time, with a notable reduction
around the 2008 financial crisis.

24 Belgium, Croatia, Finland, France, Hungary, Italy, Lithuania, Portugal, Romania, Slovenia, Spain and Sweden.
25 When fixed effects are nested within clusters, maintaining groups with one observation, i.e. singletons, can overstate

statistical significance and lead to incorrect inference. We use the Stata package ‘reghdfe’ by Correia (2015) that
iteratively drops singletons from the estimation. In this case, we drop 12 observations in each column.

26 In Online Appendix Figure B.5, we repeat the analysis in column (1) of Table 2 for each country separately, and plot
the estimated coefficients. Results remain across all countries.

27 This point is supported further by Online Appendix Figures B.7 and B.8, where we see that on average, since 2000,
both the productivity and wages of superstar firms have increased at a faster pace than in the rest of firms.

28 For robustness, we also provide results in Online Appendix Table C.1, where we weigh the regressions with total
value-added instead. Results are in line with the baseline estimates.

29 This is also in line with Mertens (2021), who finds that more concentrated industries compress the wage distribution
more so at the top, and thus reduce wage inequality overall for a set of European countries. In turn, this points to a
larger disconnect between productivity and wages in concentrated industries.

30 In Online Appendix Figure B.6, we repeat the analysis in column (1) of Table 3 for each country separately, and plot
the estimated coefficients. Apart from Italy (direct effect) and Austria (indirect effect), results remain across all 14 EU
countries.

31 For example, see OECD (2014) for an assessment of the 2012 labour reform on labour outcomes.
32 We follow the classification suggested by Piton (2021) where tradable sectors cover NACE 2-digit industries 10–33,

49–66 and 69–82, and non-tradable sectors cover NACE 2-digit industries 35–47 and 68.
33 We rely on the collective bargaining power indicator from OECD (2021a), which is constructed based on the number

of workers covered by a collective agreement. With this indicator, we compute the median value across all sample
periods for each country, and in turn group countries as high and low. For cases where countries jump across groupings
over the years, we choose the group with the most observations in place. Countries with high collective bargaining
power are Austria, Belgium, Finland, France, Italy and Sweden. Countries with low collective bargaining power are
Denmark, Germany, Ireland, Luxembourg, the Netherlands, Portugal, Spain and the UK.

34 The average and median values for HHI are 900 and 452, respectively. The standard deviation is 1322. Markets with
HHI between 1500 and 2500 are considered to be moderately concentrated, while markets with HHI above 2500 are
highly concentrated (US Department of Justice 2020).

35 For the regressions, we divide HHI by 10,000 so that it lies in the interval [0, 1] and the order of magnitude of the
estimated coefficient is easier to interpret.

36 Note that we follow the simplest empirical approach possible since there is an ongoing discussion in the literature
about the most informative and consistent ways to estimate and aggregate markups with commonly available datasets,
i.e. revenue-based data (see Traina 2018; Bond et al. 2021; De Loecker 2021; Doraszelski and Jaumandreu 2021; De
Ridder et al. 2022; Raval 2023).

37 Note that the additional information on production inputs needed for the estimation are not reported by all firms.
This results in reducing the sample from 20,210,495 to 15,268,943 firm–year observations, and from 10,280 to
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7723 country–industry–year groups. This translates to a 22% reduction in the number of firm–year observations,
encompassing dropping all observations for Denmark, Ireland and the UK.

38 This includes proxying value-added as the sum of ebitda (earnings before interest, taxes, depreciation and amortiza-
tion) and costs of employees.
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Gopinath, G., Kalemli-Özcan, Ş., Karabarbounis, L. and Villegas-Sanchez, C. (2017). Capital allocation and productivity
in South Europe. Quarterly Journal of Economics, 132(4), 1915–67.

 14680335, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ecca.12490 by T

est, W
iley O

nline L
ibrary on [20/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.bvdinfo.com/en-gb/our-products/data/international/orbis
https://www.bvdinfo.com/en-gb/our-products/data/international/orbis
https://help.bvdinfo.com/mergedProjects/68_EN/Home.htm
https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-reporting/financial-reporting_en
https://ec.europa.eu/info/business-economy-euro/company-reporting-and-auditing/company-reporting/financial-reporting_en


PRODUCTIVITY DISPERSION, WAGE DISPERSION AND SUPERSTAR FIRMS 27

Gouin-Bonenfant, È. (2022). Productivity dispersion, between-firm competition and the labor share. Econometrica, 90(6),
2755–93.

Guiso, L., Pistaferri, L. and Schivardi, F. (2005). Insurance within the firm. Journal of Political Economy, 113(5), 1054–87.
Gutiérrez, G. and Philippon, T. (2018). How European markets became free: a study of institutional drift. NBER Working

Paper no. 24700.
and (2019a). Fading stars. AEA Papers and Proceedings, 109, 312–16.
and (2019b). The failure of free entry. NBER Working Paper no. 26001.

Helpman, E. (2016). Globalization and wage inequality. NBER Working Paper no. 22944.
, Itskhoki, O., Muendler, M.-A. and Redding, S. (2017). Trade and inequality: from theory to estimation. Review

of Economic Studies, 84(1), 357–405.
Huber, E., Stephens, J. D. and Alper, K. (2020). The varied sources of increasing wage dispersion. In R. Careja,

P. Emmenegger and N. Giger (eds), The European Social Model under Pressure. Wiesbaden: Springer VS,
pp. 231–52.

Juhn, C., McCue, K., Monti, H. and Pierce, B. (2018). Firm performance and the volatility of worker earnings. Journal
of Labor Economics, 36(1), 99–131.

Kalemli-Ozcan, S., Sorensen, B., Villegas-Sanchez, C., Volosovych, V. and Yesiltas, S. (2015). How to construct nationally
representative firm level data from the Orbis Global database: new facts and aggregate implications. NBER Working
Paper no. 21558.

Kline, P., Petkova, N., Williams, H. and Zidar, O. (2019). Who profits from patents? Rent-sharing at innovative firms.
Quarterly Journal of Economics, 134(3), 1343–404.

Layard, R., Nickell, S. and Jackman, R. (2009). Unemployment : Macroeconomic Performance and the Labour Market.
Oxford: Oxford University Press.

Lentz, R. and Mortensen, D. T. (2010). Labor market models of worker and firm heterogeneity. Annual Review of
Economics, 2(1), 577–602.

Machin, S. (2016). Rising wage inequality, real wage stagnation and unions. In L. Cappellari, S. W.
Polachek and K. Tatsiramos (eds), Inequality: Causes and Consequences. Bingley: Emerald Publishing Ltd,
pp. 329–54.

Manning, A. (2011). Imperfect competition in the labor market. In D. Card and O. Ashenfelter (eds), Handbook of Labor
Economics, Vol. 4. Amsterdam: Elsevier, pp. 973–1041.

Margolis, D. N. and Salvanes, K. G. (2001). Do firms really share rents with their workers? IZA Technical Report no. 330.
Mayer, T. and Ottaviano, G. I. P. (2008). The happy few: the internationalisation of European firms. Intereconomics,

43(3), 135–48.
Merlevede, B., de Zwaan, M., Lenaerts, K. and Purice, V. (2015). Multinational networks, domestic and foreign firms in

Europe. Working Paper no. D/2015/7012/02, Faculty of Economics and Business Administration, Ghent University,
Belgium.

Mertens, M. (2021). Labour market power and between-firm wage (in)equality. Technical Report, IWH-CompNet
Discussion Papers.

OECD (2014). The 2012 Labour Market Reform in Spain. Paris: OECD Publishing.
(2021a). Dataset: Collective bargaining coverage; available online at https://stats.oecd.org/index.aspx?

DataSetCode=CBC (accessed 8 July 2023).
(2021b). Dataset: Strictness of employment protection; available online at https://stats.oecd.org/Index.aspx?

DataSetCode=EPL_OV (accessed 8 July 2023).
(2021c). Trade union dataset; available online at https://stats.oecd.org/Index.aspx?DataSetCode=TUD (accessed

8 July 2023).
Pissarides, C. A. (2011). Equilibrium in the labor market with search frictions. American Economic Review, 101(4),

1092–105.
Piton, S. (2021). Economic integration and unit labour costs. European Economic Review, 136, 103746.
Raval, D. (2023). Testing the production approach to markup estimation. Review of Economic Studies, 1–20. available

online at https://doi.org/10.1093/restud/rdad002 (accessed 8 July 2023).
Rodrik, D. (2012). Unconditional convergence in manufacturing. Quarterly Journal of Economics, 128(1),

165–204.
Song, J., Price, D. J., Guvenen, F., Bloom, N. and Von Wachter, T. (2019). Firming up inequality. Quarterly Journal of

Economics, 134(1), 1–50.
Syverson, C. (2004). Product substitutability and productivity dispersion. Review of Economics and Statistics, 86(2),

534–50.
(2019). Macroeconomics and market power: context, implications, and open questions. Journal of Economic

Perspectives, 33(3), 23–43.

 14680335, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ecca.12490 by T

est, W
iley O

nline L
ibrary on [20/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://stats.oecd.org/index.aspx?DataSetCode=CBC
https://stats.oecd.org/index.aspx?DataSetCode=CBC
https://stats.oecd.org/Index.aspx?DataSetCode=EPL_OV
https://stats.oecd.org/Index.aspx?DataSetCode=EPL_OV
https://stats.oecd.org/Index.aspx?DataSetCode=TUD
https://doi.org/10.1093/restud/rdad002


28 ECONOMICA

Traina, J. (2018). Is aggregate market power increasing? Production trends using financial statements. Working Paper no.
272, University of Chicago Booth School of Business.

US Department of Justice (2020). Herfindahl–Hirschman Index; available online at https://www.justice.gov/atr/
herfindahl-hirschman-index (accessed 8 July 2023).

Van Biesebroeck, J. (2015). How tight is the link between wages and productivity? A survey of the literature. ILO
Conditions of Work and Employment Series no. 54.

Wong, H. C. (2021). Understanding high-wage and low-wage firms; available online at https://papers.ssrn.com/abstract=
3446088 (accessed 8 July 2023).

SUPPORTING INFORMATION
Additional supporting information can be found online in the Supporting Information section
at the end of this article.

How to cite this article: Bormans, Y. and Theodorakopoulos, A. (2023). Productivity
dispersion, wage dispersion and superstar firms. Economica, 1–28. https://doi.org/10.1111/
ecca.12490

 14680335, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ecca.12490 by T

est, W
iley O

nline L
ibrary on [20/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.justice.gov/atr/herfindahl-hirschman-index
https://www.justice.gov/atr/herfindahl-hirschman-index
https://papers.ssrn.com/abstract=3446088
https://papers.ssrn.com/abstract=3446088
https://doi.org/10.1111/ecca.12490
https://doi.org/10.1111/ecca.12490
https://doi.org/10.1111/ecca.12490
https://doi.org/10.1111/ecca.12490
https://doi.org/10.1111/ecca.12490
https://doi.org/10.1111/ecca.12490

	Productivity dispersion, wage dispersion and superstar firms 
	1 Introduction
	2 Empirical Methodology
	2.1 Measuring productivity and wages
	2.2 The evolution of productivity and wage dispersion
	2.3 The link between productivity and wage dispersion
	2.4 Superstar firms and their mediating role

	3 Data
	4 Results
	4.1 The rise and fall of productivity and wage dispersion
	4.1.1 Productivity dispersion
	4.1.2 Wage dispersion

	4.2 The link between productivity and wage dispersion
	4.3 The rise of superstar firms
	4.4 The mediating role of superstar firms
	4.5 Case study

	5 Exploring Potential Mechanisms
	6 Robustness
	6.1 Alternative measures of superstar firms
	6.2 Wider dispersion measures and outliers
	6.3 Total factor productivity
	6.4 Balanced sample
	6.5 Varying sample coverage
	6.6 Enhancing representativeness
	6.7 Fixed effects

	7 Conclusion

	ACKNOWLEDGMENTS
	REFERENCES
	Supporting Information

