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Cyfryzacja a regionalne nieréwnosci dochodowe.
Analiza dla regionéw europejskich NUTS 2

Abstract

This paper investigates how digitalisation affected regional income inequality across
European NUTS 2 regions during the period 2006-2021. Digitalisation is analysed
in relation to selected regional factors, including labour market characteristics and
the level of employee education, which potentially - although indirectly — deter-
mine equal earning opportunities, or conversely enhance income inequality. To
examine these relationships, panel fixed-cffects and instrumental-variable regres-
sion models are employed. Empirical results demonstrate a non-linear relationship
between digitalisation and income inequality, with initial increases in digitalisation
associated with rising inequality due to skill-biased effects, although the relation-
ship reverses with more advanced digitalisation. It is also found that the effect of
digitalisation on income inequa]ity is re]atively stronger in regions with a higher
share of tertiary-educated individuals and a more active labour force.

Streszczenie

W ;1rtyl<u]e podtho zagadnicnie wpiywu cyﬁyzacji na regiona]ne nierownosci
dochodowe w regionach europejskich NUTS 2 w latach 2006-2021. W bada-
niu przeanalizowano zjawisko Cyﬁyzacji w kontekscie wybranych Charaktery—
styk regionalnych, takich jak aktywnos’c’ zawodowa oraz poziom Wyksztalcenia,
ktore moga posrednio sprzyjaé¢ wyrdwnywaniu szans dochodowych badz pro-
wadzi¢ do poglebiania si¢ nierownosci. Aby uchwyci¢ te zaleznosci, zastoso-
wano modele regresji panelowej z efektami stalymi oraz modele wykorzystujace
zmienne instrumentalne. U’/,ys](zmc wyniki wskaxu]’;} na nie]iniow% relacjg mie-
dzy cyfryzacja a nieréwnosciami dochodowymi — poczgtkowy wzrost poziomu
cyﬂ‘yzacji wigze si¢ z narastaniem nierownosci dochodowych na skutek efekeow
premiuj sccych osoby o Wysokich kwaliﬁkacjach, jednak przy Wyiszych poziomach
cyfryzacji zaleznos¢ ta ulega odwrdceniu. Zaobserwowano rowniez, ze Wplyw
cyfryzacji na nieréwnosci dochodowe jest relacywnie silniejszy w regionach cha-
rakteryzujacych si¢ wickszym udzialem o0s6b z wyzszym wyksztalceniem oraz
bardziej aktywny sitg robocza.
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Introduction

The process of digitalisation in Europe, which has been ongoing since the 1990s and has expanded oppor-
tunities and access to information, has so far not Changcd the overall picture of income incquality [Richiardi
etal., 2025]. While in some European regions digital technology has led to a drop in income inequality, other
regions have experienced further income gap growth [Antonietti et al., 2025]. These processes, however, are
not exclusively related to internet access or the use of computers, but are driven largely by the scructural char-
acteristics of societies, including institutional [Acemoglu, Robinson, 2012], educational [van Maarseveen,
2021] and those linked to the degree of urbanisation [Baum-Snow, Pavan, 2012]. These factors determine
whether or not digital tools improve the economic conditions and create more equal opportunities. With its
diverse regional 1andscape, Europe represents a particular]y interesting case for demonstrating how digital—
isation affects income inequality in different regional contexts. Despite the existing research on both digital
divides and regional income inequality, relatively little is still known about how specific regional factors influ-
ence the relationship between digitalisation and income inequalities, with only a few studies having tackled
this issue to date. Antonietti et al. [2025] show that institutional quality shapes the digitalisation impact on
income inequality. Consoli et al. [2023] demonstrate the importance of digital skills in reducing income ine-
quality across European regions. Peng and Dan [2023] document similar patterns in China, where certain
factors can dampen the effects of inequality. Existing studies create a solid foundation for further research.
Yet, broader scructural elements, such as education levels, urbanisation patterns, and labour market condi-
tions, have not received enough empirical attention. These intra-regional differences cannot be captured at
the national level, where huge regional disparities within countries (such as between northern and southern
[taly, or western and eastern Poland) are often of utmost importance when evaluating local trends [Consoli
et al., 2023; Antonietti et al., 2025].

This research examines how digitalisation shaped income inequality across European NUTS 2 regions
during the period 2006-2021, contributing to our understanding of how digitalisation affects income ine-
quality and how the impact of digitalisation is determined by various regional features, such as the level of
education or labour market characteristics. The study is based on the assumption, derived from the exist-
ing literature, that digitalisation operates through two competing mechanisms. On the one hand, it may
reduce inequality by promoting inclusion and creating new opportunities, particularly in less developed
regions [Gao et al., 2018; Liu et al., 2024; Zhang et al., 2025]. On the other hand, it can also boost incqual—
ity through skill-biased effects, especially in more advanced and urbanised regions [Baum-Snow, Pavan,
2012; Akerman et al., 2015; Capello et al., 2024]. The analysis centres on two key regional characteris-
tics: the share of tertiary education attainment and labour force participation. These two variables repre-
sent potential moderators of how digitalisation influences regional income disparities, and so the study
approach builds on contributive research showing that scrong labour market performance correlates witch
lower incquality [Perugini, Martino, 2008].

Moreover, this paper aims to deepen our understanding of how regional characteristics interact with dig—
italisation and shape income inequality, thereby offering insights to policymakers secking to ensure a more
equitable and responsible digital transformation. This scudy proposes further policy-relevant insights for pro-
moting equitable growth in a growingly digitalised Europe, building on the findings of Consoli et al. [2023]
and Antonietti et al. [2025], thereby advancing the understanding of inequality determinants in digitally
transforming economies and offering concrete insights for policymakers looking to promote social cohesion
across diverse rcgiona] contexts.

The paper proceeds as follows. First, it presents a literature review on income inequality and digitalisa-
tion, including regional studies. Next, it describes the dataset and explains how the key variables were devel-
oped and selected. The methodological strategy is then explained, including the panel regression framework

and instrumental-variable strategy. The methodological section is followed by an illustration and discussion
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of the empirical results, with the discussion interpreting these ﬁndings relative to prior research and consid-
ering further policy implications. The paper concludes with remarks concerning future research directions

and limitations.

Literature review

To analyse and assess the impact of digitalisation on regional income inequality, it is necessary to refer
to both general studies on the impact of new technology on the labour market and regional studies demon-
strating the impact of specific digitalisation policies on the economic consequences within regions. Recent
research increasingly focuses on the impact of new technology, including automation, computerisation and
digitalisation, on wage differences across labour markets and occupational groups. In their works, Acemo-
glu and Restrepo [2018, 2022] demonstrate that techno]ogica] transformation shifts labour productivity,
although benefit distribution is uneven, mainly in favour of highly-skilled workers with more cognitive jobs.
Since the technological transformation tends to favour better-educated workers, urban areas gain an advancage
in this respect due to residents generally having better access to education and spending more time in school
[van Maarseveen, 2021]. People in urban areas are more likely to develop analytical and social skills that earn
higher wages, while financial centres create network effects that strengthen these benefits [Poon et al., 2015].
Urban job markets provide a better match between workers and job positions, and offer a higher return on
experience [Baum-Snow, Pavan, 2012]. Digitalisation may thus increase the inequality among regions, espe-
cially as the increasing number of digital service jobs favours highly-skilled workers and widens the wage gap
[Akerman et al., 2015; Capello et al., 2024]. However, these urban premiums may distort important regional
differences in how digitalisation affects inequality. While regions with extractive institutions often experi-
ence skill-biased effects that deepen the existing inequality [Acemoglu, Robinson, 2012; Antonietti et al.,
2025], less developed regions face entirely different circumstances. Forman et al. [2012] found that the inter-
net impacted wages in only a small share of countries, most]y highly developed ones. At the same time, this
relationship may also depend on broader global trends, as globalisation based on digital inclusion negatively
affects the bargaining power and employment opportunities of less educated workers [Autor et al., 2013].

In contrast, digital access in less developed regions (China, Mexico) can reduce barriers to economic activ-
ity and labour-market participation by improving access to information, education, and essential services
[Gao et al., 2018; Mora-Rivera, Garcia-Mora, 2021]. Less-developed regions face structural obstacles that
limit their abi]ity to turn digitalisation into equal economic opportunities. Lower population density, weaker
educational systems, and limited workforce participation all contribute to these differences, along with other
region-specific factors. Yet, these same areas could benefit substantially from digitalisation efforts, although
the outcome can vary considerably depending on local conditions [lTammarino et al., 2019]. For instance, stud-
ies from China demonstrate the positive effects of digital inclusion in rural areas [Gao et al., 2018; Zhang
et al., 2025], with other research indicating that the strongest benefits occur where governments invest heav-
ily in digital infrastructure and education programmes [Liu et al., 2024]. Braesemann et al. [2020] found sim-
ilar patterns in the U.S., where rural workers are able to compete effectively with their urban counterparts
in online skilled labour markets. Rural communities also experience greater poverty reduction from digital
inclusion than urban areas [Mora-Rivera, Garcia-Mora, 2021]. Overall, studies conducted across different
geopolitical regions reach a similar conclusion — digitalisation tends to support the most educated individu-
als, but under the appropriate conditions and policy frameworks, it can also help equalise opportunities for
disadvantaged groups.

The complexity of the potential effects ofdigitalisation has pushcd research on regiona] income inequa]—
ity towards more complex analyses aiming to help understand changes in income inequality by considering
conditional interactions that depend on local characteristics. Various researchers have applied decomposi-

tion methods to separate the inequality sources between and within regions [Novotny, 2007; Doran, Jordan,
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2016], as well as adopted spatial models to capture geographic spillovers in inequality patterns [Breau, 2015;
Ezcurra et al., 2007]. A network analysis was used to show how financial centres concentrate high-paying jobs
and increase wage gaps [Poon et al., 2015]. More recently, semiparametric and structural models examined
wage dynamics and worker mobility between urban and rural areas, showing the advantages of highly-devel-
oped regions [Baum-Snow, Pavan, 2012].

The diffusion ofdigital technology across European regions interacts with deeply—rooted institutional and
historical characteristics, shaping uneven digital development and thus distributional outcomes. Regions with
cffective and impartial administrations are better positioned to convert investments into regional advantages
[Charron et al., 2014; Crescenzi et al., 2016]. The administrative culture shaped by a region’s history can sig-
nificantly influence the quality of governance at the regional level, and thus significantly impact the pace of
digital development [Tabellini, 2010]. Moreover, decentralisation and regional governance, both crucial for
digital adoption, may have differing effects on income inequality depending on the quality of institutions
and the degree of fiscal autonomy in the region [Kyriacou etal., 2015]. Improvements in government quality
in less—developed regions may enhance the employment benefits of digital transformation [Rodriguez—Pose,
Ketterer, 2020]. In a broader European context, digitalisation may reinforce the need for regionally tailored
policies that align technological diffusion with institutional strengthening and administrative reforms [lam-
marino et al., 2019], thereby helping to prevent digital divides from transforming into new forms of spa-
tial inequality.

Although the existing literature provides substantial evidence on whether and how digitalisation and
income inequality are interrelated, such evidence at the regional level remains limited. This paper addresses
the gap by providing novel evidence for European NUTS 2 regions. In doing so, it complements existing
cross-national comparisons concerning digitalisation as a source of various global inequalities [Lessmann,

Seidel, 2017], addressing this phenomenon across European regions.

Data and sample

The analysis presented in this paper draws on a panel dataset comprising 810 observations for 96 NUTS
2 regions across 14 European countries between 2006 and 2021. The research sample includes regions from
Austria, Belgium (selected regions), Switzerland, Czech Republic, Denmark, Estonia, Spain, Finland, France
(selected regions), Italy, Luxembourg, Romania, Slovakia and Sweden. For most regions, between 12 and
15 observations were collected, depending on data availability. The final dataset is somewhat unbalanced,
with gaps related to the lack of regional inequality data in the LIS Database and the lack of information on
regional digitalisation indicators in Eurostat. However, the dataset includes highly urbanised, economically
advanced regions, such as Vienna (AT13), Brussels (BE10) and [le-de-France (FR10), alongside less developed
arcas, including southern Italian regions (ITF4, ITF6) and parts of Romania (such as RO31, RO42). This vari-
ety is crucial with regard to the research question on how digital inclusion affects income inequality differ-

ently across various regional sectings.

Table 1. Summary statistics

Variable Obs. Mean Std. Dev. Min Max
Gini (eq. total income) 810 0.325 0.043 0.163 0.455
Gini (eq. factor income) 810 0.485 0.049 0.314 0.691
GE 1 (eq. total income) 810 0.19 0.057 0.042 0.578
GE 1 (eq. factor income) 810 0.443 0.105 0.21 1583
Atkinson 0.5 (eg. total income) 810 0.092 0.025 0.021 0.198
Atkinson O.5 (eq. factor income) 810 0.261 0.054 0.132 0.506
Internet use (once a week, %) 810 0.679 0.183 0.211 0.984
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cont. Table 1

Variable Obs. Mean Std. Dev. Min Max
Internet access (% of households) 810 0.726 0.172 0.231 1
GDP per capita (EUR PPP) 810 28098.6 11499.6 7600 79000
Unemployment (in %) 810 0.102 0.071 0.019 0.361
Population density (p. per km?) 810 508.2 1357.8 33 7526.7
Tertiary education (in %) 810 0.266 0.108 0.073 0.561
Labour force participation (in %) 810 0.473 0.047 0.315 0.589
High-tech employment (in %) 767 0.034 0.02 0.007 0.115
ICT units in the region 694 4516.4 8718 18 102766

Source: Author’s own elaboration based on data from Eurostat and the LIS Database. Inequality measures are based on equivalised houschold
total income and factor income, with top- and bottom-coding applicd.

According to Table 1, the research sample includes regions at different stages of development (ranging
from 69 to 7.9 thousand EUR PPP), with varying levels of unemployment (from less than 2% to over 36%)
and varying population densities.

The research samplc spans both highly urbanised, high—incomc regions and lcss—dcvclopcd areas, although
it omits certain regions where LIS coverage at the rcquircd rcgional level is unavailable, or no proxies ofdig—
italisation are available in Eurostat. Thus, the in-sample summary statistics are compared to the overall pop-
ulation of European NUTS 2 regions with regard to general economic indicators. Table 2 presents the results

of this comparison.

Table 2. Comparison of in-sample and out-of-sample summary statistics

In sample Out of sample
Obs. Mean St. dev. Obs. Mean St. dew.
GDP per capita (EUR PPP) 810 28098.6 11499.6 3736 25046.5 11263.0
Unemployment (in %) 810 0.102 0.071 4246 0.081 0.056
Population density (p. per km?) 810 5082 1357.8 4338 4448 11545
Tertiary education (in %) 810 0.266 0.108 4289 0.268 0.107
Labour force participation (in %) 810 0.473 0.047 4289 0.464 0.060

Source: Author’s own elaboration based on Eurostat darta.

The comparison indicates that regions included in the research sample are broadly similar to the popula—
tion of European NUTS 2 regions, although the sample has slightly higher average levels of income and labour
market activity. Key variables of interest, namely tertiary attainment and labour force participation, exhibit
similar values between the two groups (differences of less than 1 percentage point). Thus, it can be claimed
that the sample remains representative across most structural indicators, though it may slightly over-repre-
sent more urbanised and economically developed regions.

In this study, rcgional income incquality is measured through multiplc complcmcntary indicators in order
to ensure the robustness of the results. The primary measure is the Gini coefficient of total and factor house-
hold income. Total income includes all sources of houschold income, while factor income includes only labour
and capital income (without public transfers and pensions), reflecting pre-distributional inequality. Given the
nature of redistributive policies, factor income inequality exceeds total income inequality. In addition, the GE
(1) (Generalised Entropy) index and the Atkinson index (with alpha equal to 0.5) are calculated to potentially
demonstrate sensitivity to different parts of the income distribution. The focus on factor income allows for
the assessment of the market-driven dimension of‘incquahty, a]igning with the aim to investigate structural,
rather than policy—mediated, dynamics. All inequahty measures are derived from household-level microdata
available through the Luxembourg Income Study (LIS), which generally enables harmonised cross-country

comparison by applying a consistent methodology for income definitions, equivalence scales, and houschold
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composition. Simultancously, the Luxembourg Income Study is based on microdata from national income
surveys. Differences in survey design, sampling methodologies, and responses may vary in considerable ways
across countries, and thus the representativeness and comparativeness of the data may be affected. Previous
studies documented the underrepresentation of top income and wealth in houschold surveys, even when har-
monised at the international level [Hlasny, 2020; Brzezinski et al., 2020]. In this study, equivalised income is
computed using the square root scale, with all data top-coded and bottom-coded following Neugschwender
[2020] in order to minimise the influence of outliers.

The key independent variable — digitalisation — captures digital inclusion by measuring the percentage
of the population using the internet at least once per week, based on Eurostat’s regional ICT survey. Usage
frequency provides the most accurate proxy for digitalisation compared to conventional access measures. As
van Deursen and van Dijk [2014] demonstrate, the digital divide has evolved from a firsc-level divide con-
cerning physical access to a second-level divide focused on actual usage patterns, with weekly usage therefore
reflecting sustained engagement rather than sporadic access, and better capruring the consistent digital par-
ticipation necessary for deriving economic benefits from digital technology. For robustness checks, internet
access rates are employed as an instrument for internet usage in the instrumental variable specifications, fol-
lowing established approaches in the literature [Consoli et al., 2023].

To ensure that the relationship between digitalisation and income inequality reflects causal mechanisms
rather than just accidental correlation, several key variables identified in prior literature are included as con-
trols in the analysis (see Table 3). The selected control variables encompass regional economic characteristics,
inc]uding educational attainment levels, labour force participation, dcmographic composition, and certain
spatial characteristics. These factors may simultancously influence both digital technology adoption and local
inequality patterns. All independent and control variables were derived from Eurostat and were log-trans-
formed to ensure that their distribution in the sample is as close as possible to the normal distribution (non-

log-transformed variable histograms and density plots are provided in the Appendix).

Table 3. List of control variables

Control variable Justification for choice
GDP per capita Reflects the overall level of economic development. Wealthier regions may have higher digital access but
(EUR PPP) also differing baseline inequality patterns. Used also by Antonietti et al. [2025]; Consoli et al. [2023] and

Crescenzi and Rodriguez-Pose [2012].

Unemployment rate | Captures labour market slack, which directly affects income distribution by influencing bargaining power
(in %) and job availability. Higher unemployment may increase inequality. Used also by Antonietti et al. [2025]
and Consoli et al. [2023].

Tertiary education Acts as a proxy for human capital. Higher education levels are associated with greater employability and

(in %) wage potential, influencing both inequality and digital adoption. Used also by Antonietti et al. [2025];
Consoli et al. [2023].

Labour force Indicates structural labour supply and economic inclusion. A higher participation rate suggests broader

participation income-generating potential across the population. Although this variable is not widely used, Kuhn and

(in %) Mansour [2014] demonstrated strong evidence of the effects of digitalisation on the labour market and
labour force participation.

Population density Captures the spatial structure of the region. Acts as an effect modifier and proxy for urbanisation, linked

(p. per km?) to agglomeration economies and digital returns. Used as a control variable by Peng and Dan [2023] and

Antonietti et al. [2025].

SOUTCC: Athl"lOl"S own Clﬂl’)()l‘{l[i()l"l.

Research methodology

To assess the relationship between digital inclusion and regional income inequalities in European NUTS
2 regions, two-way fixed effects (FE) panel regression models are adopted. The fixed effects approach accounts

for evaluating heterogeneity across regions and for time-specific shocks. The baseline model is specified as:
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Ineqi[ = a(] + Bllljit + (BZIUI'[)Z + B],..nXir + 01’ + A[ + 81’[ (1)

where Ineg, corresponds to the inequality measure in the region, X, corresponds to a vector of control varia-
bles, 0, stands for regional fixed effects, and A, stands for time fixed effects. The FE model was selected over
random effects based on theoretical assumptions concerning unobserved heterogeneity and a Hausman test
confirming significant differences between estimators (p < 0.001). Standard errors are clustered at the regional
level to account for serial correlation and heteroskedasticity.

To capture heterogeneity in the effects of digitalisation across the region, particularly between densely

and sparsely populated areas, the baseline model is extended to include interaction terms:
Ineq, =a,+ B,IU, + B,IU, X Aceribute, + 5, X, +0,+A,+¢€, (2)

where Attribute, denotes the moderating variable, including tertiary education and/or labour force participa-
tion. This formulation enables the marginal effect of internet use to vary by regional characteristics, allowing
theoretical expectations from the literature regarding the dual nature of digital technologies to be explored,
with mainly inciusionary effects in regions with highcr tertiary attainment and labour force participation,
and skill-biased effects in other areas.

Endogeneity issues may also raise concerns. Reverse causality could occur if the region with higher inequal-
ity demonstrates unnatural digital participation based on affordability, with more wealthier groups driving the
average usage. Moreover, digital infrastructure may evolve in response to income distribution changes, particu-
larly when policymakers promote digital access as a strategy for reducing inequality. Omitted variable bias is
also possible if unobserved factors such as governance quality, social capital, or innovation systems influence
both inequality and digital inclusion. To address these concerns and move closer to identifying causal rela-
tionships, a two-stage fixed effects instrumental-variable (FE-IV) model is additionally estimated. Regional
houschold internet access is used as an instrument for weekly internet usage. Internet access is a strong pre-
dictor of actual internet use and is likely independent of other factors affecting inequality, particularly after
controlling for regional and year fixed effects. This approach follows recent work in this field [Consoli et al.,

2023]. The first-stage equation is specified as follows:
U, =m,+m IV, + (ﬂ-llvit X Am’ibmcn)—k 7T, X, T, )
The second-stage equation is specified as follows:
— —
Ineq, = @, + B,10,+(B,1U, X Atwribuce,)+ B, X, + 0.+ +e, (4)

where IV, denotes the instrument variable. To ensure the validity of the interaction specification within the
IV framework, an interaction between the instrument and the moderator variable is included in the first stage.
The robustness of the IV strategy is assessed through standard diagnostics, including first—stage F-statistics
for weak instruments and Hansen's J-test for overidentification where applicable. This approach strengthens
the causal interpretation of the digital inclusion effect.

The selection of instrumental variables was made in two ways. In the first approach, the percentage of
households with access to the internet serves as an instrument. This choice is justified on the basis that inter-
net access influences internet use but is unlikely to affect inequality directly once regional and temporal fixed
effects are included — a common assumption in the prior literature, see e.g. Consoli et al. [2023]. In the sec-
ond approach, the share of high-tech employment and the number of ICT units per region were adopted as
regression instruments. The above choice is also justified empirically and theoretically, as regions with more
developed digital infrascructure should also see a higher percentage of people using the internet, while at the

same time, there is no direct link between these variables and the level of income inequality.
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To illustrate the empirical relationship between digitalisation and income inequalities, regional patterns
across European NUTS 2 regions from 2006 to 2021 are examined. Figure 1 presents best-fit lines for indi-
vidual regions, showing the relationship between the Gini coefhicient of total income and two digitalisation

measures — the percentage of frequent internet users in the population and the percentage of houscholds with

internet access.

Empirical research

Figure 1. Digitalisation and income inequalities in European NUTS 2 regions (2006-2021)
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cont. Figure 1
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Source: Author’s own claboration based on Eurostat and the LIS Database. GDP per capita quartiles calculated according to GDP per capita
between 2018 and 2020.

While regional trajectories vary considerably, a relatively regular pattern emerges in both panels, with
many regions exhibiting a non-linear, inverted U-shaped relationship. This suggests that income inequality
initially rises with digital adoption and subsequently declines, which is broadly consistent with theoretical
expectations rcgarding competing mechanisms: skill-biased techno]ogical change may increase inequa]ity dur-
ing the carly stages of digitalisation, whereas inclusion effects may reduce inequality at more advanced stages.
Early digital adoption may create skill-biased effects favouring higher-skilled residents [Akerman et al., 2015;
Capello et al., 2024], while broader internet coverage then enhances economic opportunities across the pop-
ulation [Gao et al., 2018; Zhang et al., 2025].

Direct influence

Regression results for the baseline model, presented in Table 4, indicate a statistically significant negative
coeflicient for the squared term of internet use (IU squared) across multiple specifications, particularly for
total income inequality measures (Gini, GE1, and Atkinson). Alchough the linear effect of internet use itself
is insignificant in most cases, the negative and statistically significant coeflicient on the squared internet-use
term points to a non-linear relationship. This suggests that the effect of digitalisation on income inequality

becomes more pronounced and inequality-reducing as internet use increases.

Table 4. Panel fixed-effects regression results for 96 NUTS 2 regions

1) (2) (3) (4) (5) (6)
Dependent variable: Gini Gini GE1 GE1 Atkinson 0.5 Atkinson 0.5
(total) (factor) (total) (factor) (total) (factor)
Internet Use (IU) -0.009 -0.003 -0.033 -0.017 -0.014 0.008
(0.03) (0.03) (0.05) (0.08) (0.02) (0.03)
Internet Use"2 (1U"2) -0.030** -0.018 -0.050** -0.051 -0.022** -0.013
(0.01) (0.02) (0.03) (0.04) (0.01) (0.02)
Unemployment (UEMP) 0.016** 0.022*** 0.009 0.013 0.008* 0.018**
(0.01) (0.01) (0.01) (0.02) (0.00) (0.01)
GDP per capita (GDP) -0.025 -0.091*** -0.055 -0.232%** -0.016 -0.080***
(0.02) (0.03) (0.04) (0.08) (0.01) (0.03)
Tertiary education (TEDU) -0.018* -0.025* -0.024 -0.042 -0.012* -0.017
(0.01) (0.01) (0.02) (0.03) (0.01) (0.01)
Labour force part. (LABF) 0.101** 0.062 0.137* 0.175 0.065** 0.050
(0.05) (0.06) (0.08) (0.16) (0.03) (0.06)
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cont. Table 4

©) (2 (3) 4) (5) (6)

Dependent variable: Gini Gini GE1 GE1 Atkinson 0.5 Atkinson 0.5

(total) (factor) (total) (factor) (total) (factor)
Population density (DENS) 0.030 -0.099* 0.091 -0.144 0.020 -0.121*

(0.04) (0.06) (0.06) (0.13) (0.03) (0.06)
Regional fixed effects YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES
Constant 0.519 1.933*** 0.394 3.562*** 0.207 1.702%**

(0.35) (0.50) (0.52) (1.25) (0.21) (0.53)
Observations 810.000 810.000 810.000 810.000 810.000 810.000
Regions (number) 96.000 96.000 96.000 96.000 96.000 96.000
R2 within 0.214 0.333 0.122 0.201 0.188 0.376
R2 between 0.206 0.002 0.198 0.010 0.195 0.001

Notes: Inequality measures based on equivalised houschold total income and factor income, with top- and bottom-coding applied. SE are re-
ported in parentheses; * for p<0.1; ** for p<0.05; *** for p<0.0L

Source: Author’s own elaboration based on data from Eurostat and the LIS Database.

The above findings demonstrate the relationship between digitalisation and regional inequality. Until
a certain threshold, digital adoption may produce ambiguous effects on inequality. With deeper engagement,
including both coverage and intensity of ICT infrastructure, digitalisation may decrease income inequality,
both in regard to total and factor household income. In sparsely populated or less developed regions, this pat-
tern likcly reflects the gradual overcoming of structural barriers such as inadcquatc infrastructure, skill gaps,
and economic isolation, allowing digital technology to eventually foster more equal access to economic oppor-
tunities. These dynamics mirror findings from rural China [Gao et al., 2018; Zhang et al., 2025] and cross-re-
gional evidence on broadband-induced employment effects [Mora-Rivera, Garcia-Mora, 2021].

The R2 values across models reveal important insights regarding the structural nature of inequality in Euro-
pean regions. A clear pattern emerges: for all inequality measures, models explain substantially more variance
between regions in total income inequality than in factor income inequality. Factor income models consist-
ently show R2 values close to zero, reﬂecting fundamental differences berween these inequality types, which is
justified by the theoretical background. Factor income inequality captures pre-distributional disparities from
labour market outcomes and capital returns, before redistribution occurs. This inequality generally becomes
higher in magnitude and more region-specific over time, driven by microeconomic factors such as employment
structures, wage dispersion, and capital concentration. Such disparities prove to be less systematic, making
them harder to Cxplain through rcgional averages and characteristics. By contrast, income incqualitics meas-
ured using total income reflect institutional and po]icy—drivcn mechanisms, inc]uding redistribution policics,
which tend to remain relatively stable across regions. Regional predictors such as GDP per capita, education
levels, and digital inclusion therefore explain a larger share of the variation in total income inequality across
regions. This distinction reinforces the importance of separating market-generated inequalities from those
mediated by government policies. The higher R2 within values across all models indicates that most inequal-
ity variation over time occurs within regions rather than between them, underscoring the dynamic character
ofincquality as regions rcspond to cvolving factors such as internet adoption, labour force participation and

educational attainment.

The role of regional characteristics

Table 5 provides robust and consistent evidence of an interaction effect between internet use and tertiary
education (IU x TEDU). The estimated interaction term is negative and statistically significant at the 1% level
across all model specifications, which suggests that the inequality-reducing potential of digital inclusion is

significant]y enhanced in regions with higher levels of tertiary education attainment.
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The strong moderating role of education is consistent with the concept of complementarity between the
ability to use new technology and human capital [Consoli et al., 2023]. In regions with a higher proportion
of highly educated residents, digital access is more likely to translate into effective use — supporting higher
employability, entrepreneurial capacity, and adaptation to knowledge-intensive labour markets. This is in line
with the broader literature on skill-biased technological change [Acemoglu, Restrepo, 2018, 2022], which
highiights how digital returns are mediated through the skill proﬁlc of the workforce. In this context, digi—
talisation not only reduces income disparitics but may also foster iong—term structural convergence by boost-
ing productivity and innovation in lagging regions. At the same time, in regions with lower levels of educa-
tion, the benefits of digital technology may be concentrated among a relatively small share of the population,
thereby limiting the distributive effect and potentially reinforcing existing inequality. These findings rein-
force the argument that digital access must be accompanied by capacity-building measures in order to effec-
tively promote equality.

Table 5. Panel fixed-effects regression results for 96 NUTS 2 regions

(1) () (3) (4) (5) (6)
Dependent variable: Gini Gini GE1 GE1 Atkinson 0.5 Atkinson 0.5
(total) (factor) (total) (factor) (total) (factor)
Internet Use (IU) —0.144*** -0.128*** —0.193*** -0.256** -0.086*** -0.096**
(0.04) (0.05) (0.06) (0.11) (0.02) (0.04)
Interaction (IU-TEDU) -0.086*** —0.073%** —0.114%** —0.151%** —0.050*** —0.059***
(0.02) (0.02) (0.03) (0.05) (0.01) (0.02)
Unemployment (UEMP) 0.024*** 0.029*** 0.019* 0.027 0.013*** 0.024***
(0.01) (0.01) (0.01) (0.02) (0.00) (0.01)
GDP per capita (GDP) -0.039 -0.102*** -0.075* -0.256*** -0.025* -0.088***
(0.02) (0.03) (0.04) (0.09) (0.01) (0.03)
Tertiary education (TEDU) -0.066*** -0.066*** -0.087*** -0.127*** -0.040*** -0.050***
(0.01) (0.02) (0.02) (0.04) (0.01) (0.02)
Labour force part. (LABF) 0.080* 0.043 0.112 0.138 0.054* 0.035
(0.05) (0.06) (0.07) (0.16) (0.03) (0.06)
Population density (DENS) 0.048 -0.079 0.109* -0.111 0.028 -0.104
(0.04) (0.06) (0.07) (0.14) (0.03) (0.07)
Regional fixed effects YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES
Constant 0.492 1.875%** 0.411 3.508*** 0.211 1.647%**
(0.37) (0.51) (0.54) (1.29) (0.23) (0.54)
Observations 810.000 810.000 810.000 810.000 810.000 810.000
Regions (number) 96.000 96.000 96.000 96.000 96.000 96.000
R2 within 0.267 0.358 0.153 0.218 0.230 0.393
R2 between 0.274 0.000 0.225 0.005 0.263 0.000

Notes: Inequality measures based on equivalised houschold total income and factor income, with top- and bottom-coding applied. SE are re-
ported in parentheses; * for p<0.1; ** for p<0.05; *** for p<0.0L

Source: Author’s own elaboration based on data from Eurostat and the LIS Dartabase.

Table 6 provides further evidence by incorporating the interaction between internet use and labour force
participation (IU x LABF). Here once again, the interaction terms are negative and statistically significant,
indicating that regions with higher levels of labour market engagement benefit more from digitai inclusion

in terms ofrcdu(:ing income incquality,
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Table 6. Panel fixed-effects regression results for 96 NUTS 2 regions

(1) () (3) (4) (5) (6)
Dependent variable: Gini Gini GE1 GE1 Atkinson 0.5 Atkinson 0.5
(total) (factor) (total) (factor) (total) (factor)
Internet Use (IU) -0.109** -0.089* -0.181** -0.225* -0.076*** -0.062
(0.04) (0.05) (0.07) (0.13) (0.03) (0.05)
Interaction (IU-LABF) -0.167*** -0.131** —0.259*** -0.330** -0.110*** -0.103*
(0.05) (0.05) (0.08) (0.15) (0.03) (0.06)
Unemployment (UEMP) 0.018** 0.024*** 0.013 0.018 0.010** 0.020***
(0.01) (0.01) (0.01) (0.02) (0.00) (0.01)
GDP per capita (GDP) -0.006 -0.076** -0.027 -0.194** -0.004 -0.067**
(0.02) (0.03) (0.04) (0.09) (0.01) (0.03)
Tertiary education (TEDU) -0.013 -0.021 -0.015 -0.032 -0.008 -0.014
(0.01) (0.01) (0.02) (0.03) (0.01) (0.01)
Labour force part. (LABF) -0.008 -0.024 -0.030 -0.040 -0.006 -0.017
(0.06) (0.07) (0.10) (0.21) (0.04) (0.07)
Population density (DENS) 0.048 -0.082 0.116* -0.104 0.031 -0.107
(0.05) (0.06) (0.07) (0.14) (0.03) (0.06)
Regional fixed effects YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES
Constant 0.186 1.646*** -0.103 2.869* -0.003 1.A471%**
(0.39) (0.52) (0.59) (1.38) (0.25) (0.55)
Observations 810.000 810.000 810.000 810.000 810.000 810.000
Regions (number) 96.000 96.000 96.000 96.000 96.000 96.000
R2 within 0.226 0.338 0.132 0.207 0.199 0.380
R2 between 0.207 0.001 0.204 0.009 0.196 0.000

Notes: Inequality measures based on equivalised houschold total income and factor income, with top- and bottom-coding applied. SE are re-
ported in parentheses; * for p<0.1; ** for p<0.05; *** for p<0.0L

Source: Author’s own elaboration based on data from Eurostat and the LIS Database.

The results suggest that the economic activation of the population serves as a crucial transmission mech-
anism through which digita] inclusion influences inequality. In regions where individuals are more iike]y
to participate in the labour market, internet use becomes an important tool for job search, access to remote
work opportunities, and upgmding skills through digita] 1carning platforms. This reflects the increasing role
of internet-enabled labour p]atfbrms, as highlighted hy Kuhn and Mansour [2014] and Braesemann et al.
[2020], in expanding employment options beyond traditional geographic constraints. In regions with lower
labour force participation, the mitigating potential of internet use is likely to be constrained. These findings
underscore the importance of considering broader institutional and demographic conditions when evaluat-

ing the effects of digitalisation on inequality.

Robustness check

Furthermore, to address potential endogeneity concerns where regional inequality might influence inter-
net usage rather than the reverse, fixed-effects instrumental-variable (FE-IV) models are estimated using
broadband internet access as an instrument for weekly internet use. Tables 7 and 8 present these results with
interaction terms for tertiary education (TEDU) and labour-force participation (LABF), respectively. The IV
results generally reinforce the main conclusions from baseline regressions. Internet use remains a negative and
statistically signiﬁcant prcdictor across all six incquality measures, conﬁrming that highcr digita] engagement
associates with lower total and factor income inequaiities. The consistency after instrumenting strengthens

the causal interpretation — digitalisation appears to directly reduce inequality rather than merely reflecting
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broader deve]opmental trends. The interaction terms prove particularly robust, remaining negative and highly
significant across all models.

In Table 7, the interaction between internet use and tertiary education is significant at the 1% or 5% level
across specifications, confirming that digitalisation has stronger inequality-reducing effects in regions with
higher levels of educational attainment. This is consistent with theoretical expectations, since residents in these
areas are better equipped to translate internet use into economic opportunities, in line with the skill-biased

effect thcory and supporting earlier ﬁndings [Consoli et al., 2023; Accmoglu, Restrepo, 2022].

Table 7. Instrumental-variable fixed-effects regression results for 96 NUTS 2 regions

® &) 3) (4) (5) (6)
Dependent variable: Gini Gini GE1 GE1 Atkinson 0.5 Atkinson 0.5
(total) (factor) (total) (factor) (total) (factor)
Internet Use (IU) —0.147%** -0.123** -0.169*** -0.196* —0.084*** -0.089*
(0.04) (0.05) (0.06) (0.11) (0.02) (0.05)
Interaction (Ul x TEDU) -0.082*** -0.063*** —0.100*** -0.115** —0.047*** -0.048**
(0.02) (0.02) (0.03) (0.05) (0.01) (0.02)
Tertiary education (TEDU) -0.067*** —-0.064*** -0.081*** —0.111%** —0.039*** —0.048***
(0.01) (0.02) (0.02) (0.04) (0.01) (0.02)
Other control vars. YES YES YES YES YES YES
Regional fixed effects YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES
Constant 0.552 1.962*** 0.467 3.660*** 0.247 1.742%**
(0.37) (0.52) (0.53) (1.28) (0.22) (0.55)
Observations 810.000 810.000 810.000 810.000 810.000 810.000
Regions (number) 96.000 96.000 96.000 96.000 96.000 96.000
R2 within 0.266 0.356 0.152 0.217 0.229 0.391
R2 between 0.269 0.001 0.222 0.006 0.251 0.000

Notes: Inequality measures based on equivalised houschold total income and factor income, with top- and bottom-coding applied. SE are re-

* for p<0.1; ** for p<0.05; *** for p<0.01.

ported in parentheses;

Source: Author’s own elaboration based on data from Eurostat and the LIS Database.

Table 8 illustrates even stronger results for the internet use x labour force participation interaction, with
larger coefficient magnitudes suggesting that active labour market engagement amplifies the distributive ben-
efits of digitalisation. In regions with higher economic activity, internet access appears to facilitate employ-
ment opportunities, access to training, and flexible work arrangements. These mechanisms have been identi-

fied in rural labour market studies [Braesemann et al., 2020; Kuhn, Mansour, 2014].

Table 8. Instrumental-variable fixed-effects regression results for 96 NUTS 2 regions

(1) () (3) (4) (5) (6)
Dependent variable: Gini Gini GE1 GE1 Atkinson 0.5 Atkinson 0.5
(total) (factor) (total) (factor) (total) (factor)
Internet Use (IU) -0.126*** -0.110** -0.186*** -0.229* -0.084*** -0.084
(0.04) (0.05) (0.07) (0.14) (0.03) (0.05)
Interaction (Ul x LABF) —0.190*** —0.150%*** -0.280*** —0.341* —0.122*** -0.121**
(0.05) (0.05) (0.08) (0.15) (0.03) (0.06)
Labour force part. (LABF) -0.023 -0.037 -0.045 -0.048 -0.014 -0.028
(0.07) (0.07) (0.10) (0.22) (0.04) (0.08)
Other control vars. YES YES YES YES YES YES
Region fixed effects YES YES YES YES YES YES
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cont. Table 8

©) (2 (3) 4) (5) (6)

Dependent variable: Gini Gini GE1 GE1 Atkinson 0.5 Atkinson 0.5

(total) (factor) (total) (factor) (total) (factor)
Time fixed effects YES YES YES YES YES YES
Constant 0.108 1.608*** -0.224 2.809** -0.047 1.454%*

(0.40) (0.53) (0.61) (1.41) (0.25) (0.56)
Observations 810.000 810.000 810.000 810.000 810.000 810.000
Regions (number) 96.000 96.000 96.000 96.000 96.000 96.000
R2 within 0.226 0.338 0.131 0.207 0.199 0.380
R2 between 0.206 0.001 0.202 0.009 0.196 0.000

Notes: Inequality measures based on equivalised houschold total income and factor income, with top- and bottom-coding applied. SE are re-
ported in parentheses; * for p<0.1; ** for p<0.05; *** for p<0.01L

Source: Author’s own elaboration based on data from Eurostat and the LIS Dartabase.

While overall trends remain stable, slight differences in internet use coefficient magnitudes are observed
between the IV and non-IV models. Some specifications show slightly reduced coefficients, suggesting that
carlier models may have captured correlated but not strictly causal effects. However, the interaction terms
remain highly robust, afflrming the cencral hypothcsis that che effects ofdigitalisation dcpcnd fundamcnta]ly

on regional characteristics, particu]arly education and labour market structures.

Table 9. Instrumental-variable fixed-effects regression results for 96 NUTS 2 regions, the high-tech share
of employment, and the number of ICT units as instruments

) () (3) (4) (5) (6)
Dependent variable: Gini Gini GE1 GE1 Atkinson 0.5 Atkinson 0.5
(total) (factor) (total) (factor) (total) (factor)
Internet Use (IU) -0.389* -0.201 -0.591** -0.484 -0.226** -0.046
(0.17) (0.19) (0.26) (0.41) (0.10) (0.19)
Interaction (Ul x EDUC) —0.232*** —0.174*** —0.327*%** -0.360*** —0.134*** -0.108**
(0.05) (0.05) (0.09) (0.13) (0.03) (0.05)
Tertiary education (TEDU) —0.122*** -0.080* —0.174*** -0.167* —0.071%** -0.037
(0.03) (0.04) (0.06) (0.09) (0.02) (0.04)
Other control vars. YES YES YES YES YES YES
Region fixed effects YES YES YES YES YES YES
Country fixed effects YES YES YES YES YES YES
Time fixed effects YES YES YES YES YES YES
Constant -0.154 1.226 -0.153 2774 -0.185 0782
(0.94) (0.77) (1.39) (2.02) (0.54) (0.79)
Observations 653.000 653.000 653.000 653.000 653.000 653.000
Regions (number) 86.000 86.000 86.000 86.000 86.000 86.000
R2 within 0.096 0.219 0.046 0.148 0.105 0.277
R2 between 0.219 0.025 0.210 0.010 0.205 0.008

Notes: Inequality measures based on equivalised houschold total income and factor income, with top- and bottom-coding applied. SE are re-
* for p<0.1; ** for p<0.05; *** for p<0.01L.

ported in parentheses;

Source: Author’s own elaboration based on data from Eurostat and the LIS Database.

The choice of instrumental variable for the IV regression affects the reliability of the results. Therefore, to
overcome potential doubts linked to the choice of instrument, additional TV regressions were conducted using
an alternative selection of instruments. The earlier models inscrumented internet use with indicators of house-
hold internet access and their interactions with scructural variables. New inscruments were chosen to provide

characteristics of the regional ICT sector, namely the employment in high-technology industries and the num-
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ber of ICT sector units operating in a given region. It can be argued that these alternative instruments cap-
ture the technological capacity and intensity of the ICT sector across regions, which may influence the devel-
opment of digital infrastructure and internet use, while remaining sufficiently distant from the mechanisms
that shape income inequality. This allows for assessing the stability and reliability of the results by verifying
whether the estimated coefficients remain consistent when alternative sources of exogenous variation in the
endogenous variable are employed. From an econometric perspective, this serves as a further robustness test
against the potential weakness or misspecification of the original instruments.

The results presented in Table 9 align with the previous results, confirming the correlation of higher
internet use with lower income inequality. The interaction between internet use and tertiary attainment
is consistently negative and highly significant, suggesting that regions with both greater internet use and
higher levels of education tend to experience lower inequality. Once again, these findings remain stable after
accounting for other control variables and including region and time fixed effects. Consequently, the resules
demonstrate that, regardless of whether instruments are chosen from the consumers’ perspective (house-
hold internet access) or in relation to the ICT sector, in both cases the results confirm the existence of the

examined correlation.

Discussion

The findings of this paper reveal the impact of digitalisation on income inequality, and how this impact
varies significantly across European NUTS 2 regions depending on their spatial and socioeconomic character-
istics. Rather than a uniform relationship, context-dependent effects are observed, which may help to explain
seemingly contradictory findings in the existing literature. In sparsely populated and less urbanised regions,
digitalisation substantially reduces income inequality. This pattern is consistent with an “inclusion effect”,
whereby internet use helps overcome geographic isolation by facilitating access to information, education,
and economic opportunities previously out of reach. These results mirror findings from developing countries —
studies in China [Gao et al., 2018; Zhang et al., 2025] and Mexico [Mora-Rivera, Garcia-Mora, 2021] demon-
strate similar positive effects of digitalisation in rural areas. This paper extends these insights to high-income
European contexts, demonstrating that inclusion mechanisms may operate similarly in developed economies.
These results support the hypothesis that digital technology creates a skill-biased effect and that economic
returns disproportionately benefit better-educated individuals. However, in regions with higher levels of edu-
cation, this effect is more equally distributed over the population. The same effects can be spotted regarding
labour market participation. Thus, rather than creating new opportunities for disadvantaged groups, digital
technology may reinforce existing disparities, consistent with Consoli et al. [2023], who document an une-
qual distribution of digital benefits across European income groups and regions.

The complementary role of human capital therefore emerges clearly through our interaction effects with
tertiary education and labour force participation. Regions with higher levels of educational attainment and
greater labour force participation experience stronger inequality—reducing effects from digitalisation, high—
lighting that internet access alone is insufficient to promote inclusive development without the capacity for
productive use. These findings complement recent work by Antonietti et al. [2025], who examine how insti-
tutional quality moderates the inequality effects of digitalisation. While they focus on institutional heteroge-
neity, the results in this paper emphasise the important heterogeneity regarding tertiary education and labour
force participation as other crucial determinants of distributional outcomes. That said, both studies converge
on a key insight: digitalisation does not automatically reduce inequality; rather, its effects depend heavily on

contextual conditions, including insticutional and social factors.
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Conclusions

The ernpirical results presented in this paper reveal that the impact ofdigitalisation on income inequality
across European regions follows non-linear patterns, dependent on regional characteristics. First, it provides
furcher systematic empirical evidence of how regional characteristics shape the inequa]ity effects of digitali—
sation across regions. Second, it attempts to examine the conditional effects of digitalisation that vary across
different regional contexts, focusing more on labour market factors. With the above-presented results, this
research aligns and confirms the conclusions brought earlier by Consoli et al. [2023] and Antonietti et al.
[2025], demonstrating moderating effects of skills and institutions on digital transformation outcomes. The
paper illustrates the convex reiationship between digital inclusion and inequality, where inequality—reducing
effects intensify with greater digita] engagement. Tertiary education and labour force participation serve as
crucial moderators, as regions with a higher level of educational attainment and active labour markets expe-
rience substantially greater inequality reductions. Instrumental-variable estimates confirm these causal rela-
tionships while addressing endogeneity concerns. These findings align with recent conclusions from the liter-
ature, helping to understand how location and institutions work together to shape the relationship between
digitalisation and inequality.

The results general]y support the important notion that the inequality effects ofdigitalisation are not pre-
determined, but rather depend on the strength and timing of accompanying policies. Human-capital accumu-
lation and labour market activation emerge as the key proxies through which digitalisation can be transformed
into an equalising force, rather than a polarising one. On the one hand, where education and participation
levels are already high, digitalisation may deepen inclusive growth. On the other hand, in lagging regions, pre-
mature digitalisation in the absence of prior investment in foundational and digital skills risks perpetuating
existing inequalities. This sequencing argument implies that policy interventions should first lock in human
Capital foundations — through general tertiary and vocational education, digital literacy, and 1ife—10ng learn-
ing — before intensifying digital activation programmes such as online labour platforms or remote-work incen-
tives. Digital inclusion programmes should therefore not only expand connectivity but be accompanied by
regionally specific capacities for skill development and labour absorption. As evidenced in this paper, regional
differences play a huge role in shaping the overall impact of the implementation of new technologies. Con-
sequently, policy interventions should reflect these differences through deliberate choices regarding resource
allocation and institutional priorities. Piketty [2024] claimed chat inequality patterns depend fundarnental]y
on governance decisions and policy design, as none of the countries are “inegalitarian or egalitarian by nacure”.
Effective digital policies need to account for distinet regional challenges and characteristics, since uniform
approaches may inadvertently reproduce the very inequalities they are meant to address.

At the same time, this study has a number of limitations that may be developed in further research. The
first limitation is linked to the scope of the research sample, which includes only 96 European NUTS 2 regions
due to lack of information concerning income inequality measures and digita]isation proxies. Despite the rel-
atively large digitalisation sarnple, the exclusion of German, French and numerous Eastern European regions,
among others, weakens the universality of the conclusions, in particular since the sample overrepresents cer-
tain better-developed regions. Furthermore, some of the variation between European regions may also result
from methodological issues related to data on income inequalities — the lack of a uniform database and meth-
odology for measuring regional inequality hinders cross-regional comparability. Moreover, this study over-
looks the impact of new technology on the situation of specific individuals at the micro level, instead aggre-
gatring data at the regional level. Further similar studies on digitalisation based on microdata will allow for

a broader discussion on the impact of technological changes on individuals.
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Appendix

Pairwise correlations between inequality and digitalisation measures are presented below.

Table 1A. Pairwise correlations matrix

Variables (1) 2) (3) (4) (5) (6) 7) (8)
(1) Gini (total) 1.000
(2) Gini (factor) 0.675 1.000
(3) GE1 (total) 0.923 0.681 1.000
(4) GE1 (factor) 0.551 0.917 0.691 1.000
(5) Atk.O5 (total) 0.978 0.684 0.966 0.618 1.000
(6) Atk.O5 (factor) 0.371 0.888 0.448 0.902 0.420 1.000
(7) Internet use -0.070 0.108 -0.012 0.160 -0.054 0.215 1.000
(8) Internet access -0.031 0.140 0.022 0.189 -0.009 0.235 0.952 1.000

Notes: Inequality measures based on equivalised houschold total income and factor income, with top- and bottom-coding applied.

Source: Author’s own claboration based on data from Eurostat and the LIS Database.
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Figure 2. Histograms for variables used in the study
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