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Abstract

Despite the progress of the information society, there are currently still notable differ-
ences between the access to, and usage of, information and communication technologies
(ICTs) and Internet for a broad range of activities by individuals in the regions of Italy
and Spain. These differences could be related to features of material and social depriva-
tion. With 13 variables of the 40 NUTS 2 of Italy and Spain, deriving from EUROSTAT
regional statistics for 2018, the aim is to respond to the following questions. Is there a
relationship between the variables of ICT access and usage by households and individuals
and those of social and material deprivation in the regions analysed? What is the interre-
lationship? Are there differences between Spanish and Italian regions in the behaviour of
spatial and regional factors? Factor analysis was used to discover the relationship between
variables; spatial patterns were identified by means of spatial autocorrelation; and a typol-
ogy of regions has been identified by using cluster analysis. The results show that there is
a relationship between the variables of ICT access and usage by households and individu-
als and those of deprivation in Spanish and Italian regions, and indicate that the advanced
and daily use of Internet in households is negatively associated with the variables of social
deprivation; and the regions with higher levels of per capita income and daily access to
Internet have less employment-linked material deprivation. These results also reveal the
existence of a north—south spatial pattern in both countries, and six types of regions with
homogeneous characteristics have been identified.
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1 Introduction

The development and diffusion of information and communication technologies (ICTs)
in the present digital society has enabled most of the population to establish social,
administrative, labour, consumer, political and other relationships via digital devices
and platforms. Since the late 2000s, the use of broadband and digital devices has
become widespread in the countries of the European Unsion (EU) (Scheerder et al.,
2017), with super-fast broadband becoming a basic and necessary infrastructure for eco-
nomic growth and social development (European Commission, 2020a). However, and
despite more than four decades of advances in ICTs, significant differences between
individuals in access to, and use of, ICTs and Internet can still be found for a broad
range of activities (Van Deursen & Van Dijk, 2019; Gongalves et al., 2018).

The differences in ICT access and usage between individuals, known as the digi-
tal divide, are due to the fact that, in some cases, many digital services are expensive
and/or they are offered via smart devices that are likewise not accessible to the entire
population. In this respect, although most individuals-households in Europe have a high
level of Internet connectivity, and accessibility to ICTs in itself does not cause a digital
divide, the fact is that differences in ICT access and usage can be observed that could be
related to the material and social deprivation of individuals. Deprivation refers to what
certain individuals lack with regard to the basic conditions of living standards within
their environment (Mayo, 2008; Walker & Pettigrew, 1984) and its analysis focuses of
the limitations and consequences that may mean that these individuals do not enjoy the
goods and services that, in theory, society and governments make available in order to
achieve an acceptable level of social welfare (Rodero Cosano, 2015). It is necessary to
emphasise that there is no unambiguous or unequivocal definition of deprivation and,
from a conceptual point of view, there are difficulties to define it, as deprivation is a
concept relative to the social context in which it is applied (Ivaldi & Testi, 2011, 2013).

It follows that the penetration of Internet in a territory, at aggregate level, does not
necessarily lead to reducing or closing the digital divide between individuals (Buchi
et al., 2016). In fact, some authors argue that already existing social differences may
even be exacerbated (DiMaggio & Garip, 2012; Witte & Mannon, 2010), depending
on the type of use individuals and households make of ICTs and Internet (DiMaggio &
Garip, 2012; Longley & Singleton, 2009; Scheerder et al., 2020). Although it is impor-
tant to get to the bottom of the relationship between ICTs, deprivation and beneficial
uses of Internet, research in this respect is still very sparse (Scheerder et al., 2020). The
new inequalities created, now termed digital inequality (De Marco, 2017), refer to the
uses of Internet—advantageous or otherwise—in everyday life (Hargittai & Hinnant,
2008; Stern, et al., 2009), paying special attention to the groups that are left behind
and miss opportunities as a result of not using ICTs for activities such as looking for
work or working from home, access to health and e-Government services, etc. (Falch &
Henten, 2018). An inability to participate via the formal networks of social institutions
that are increasingly digitalised, or access rights related to employment, be connected to
the community and establish social ties, and even access links to leisure activities, could
lead to the social deprivation of individuals (Barboutidis et al., 2022). Furthermore, in
relation to the foregoing, not having the use of a telephone is one of the elements of
consumption or indicators related to material deprivation in Europe (Guio et al., 2016).
Moreover, if there are differences between individuals in ICT access and usage and dep-
rivation, there will also be differences between territories on the basis of their particular
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characteristics, in accordance with the extensively verified regional imbalances within
Europe (Iammarino et al., 2019).

The regions of Italy and Spain have been chosen for this study because they face similar
challenges, both in social and in economic terms, but at the same time they have come up
with very different responses. Both countries were seriously affected by the economic cri-
sis, with common consequences that still persist in relation to employment, wages and the
gender gap, among other things (OECD, 2021; World Economic Forum, 2010). Thus, and
in this context, it is interesting to acquire more in-depth knowledge of the relationship that
exists between the ICT access and usage of individuals and social and material deprivation
in the regions of Italy and Spain. In this regard, a number of questions are posed. Is there a
relationship between the variables of ICT access and usage by households and individuals
and those of social and material deprivation in the regions analysed? What is the interre-
lationship (what factors)? Are there differences between Spanish and Italian regions in the
behaviour of spatial factors (patterns) and regional factors (typologies)? In order to respond
to these questions, the general aim of this paper is to study what relationship exists between
ICT access and usage by households and individuals and social and material deprivation in
the regions of Italy and Spain and to examine the current state of this relationship. This aim
entails: (i) Identifying the key factors in the relationships between the variables, (ii) Detect-
ing the existence of different spatial patterns of the regions according to the factors, and
(iii) Identifying a hierarchical typology of regions in accordance with the factors.

The paper is structured in such a way that, first, there is a review of the main contribu-
tions in this area, and the methodology applied to identify the key variables, their spatial
distribution and the typology of Italian and Spanish regions according to the relationship
between ICTs and deprivation is explained. Subsequently, the results obtained on the rela-
tionship between ICT access and usage and deprivation, the distribution of the spatial pat-
terns of regions and the typology of regions detected are analysed and discussed. Finally
conclusions based on the results are presented and their merit for the scientific literature,
for public policies on ICTs and social aspects, and also with regard to future lines of
research, is appraised.

2 Antecedents and State of the Question

Recent studies continue to indicate the persistence of differences in access to, and use of,
Internet and ICTs between individuals for a broad range of everyday life activities (Sala
et al., 2022; Van Deursen & Van Dijk, 2019). In this respect, the dual direction of the
impact of ICTs should be understood: as a potential for development, but also as a source
of threats of digital exclusion or new economic and social differences (Haefner & Stern-
berg, 2020; Richardson & Bissell, 2019). When individuals do not take advantage of the
beneficial uses of Internet in everyday life (searching for jobs or working from home,
access to health or e-Government services, etc.), differences are increased because oppor-
tunities to take advantage of the uses that ICTs offer are missed (Ruiz-Rodriguez et al.,
2020). This is even manifested in the territory since, even when there are high levels of
ICT access in certain regions, this does not necessarily lead to the digital and social divide
between individuals being closed (Blank et al., 2018; Warren, 2007), and the gap may even
be exacerbated.

Thus, the existence of what some authors have called the “third digital divide” becomes
evident, related to advanced uses of Internet and ICTs through the adoption of recent
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digital applications (Van Deursen & Helsper, 2015; Ragnedda, 2017; Ragnedda & Kre-
item, 2018). This third level of analysis reveals the inequalities in the benefits obtained, the
social and educational implications, as well as the tangible results deriving from different
ways of using Internet (Ruiz-Rodriguez et al., 2022). These inequalities can also be deter-
mined by the skills of individuals and by other socio-demographic variables (Blank et al.,
2018; Haefner & Sternberg, 2020). In this respect, Helsper (2012) maintains that social
inclusion interacts with the domains of digital inclusion. Hence, the continuous diffusion
of digitalisation in daily life and non-participation in these processes may be related to the
state of disadvantage of an individual in terms of deprivation (Helsper, 2017), that is, the
living conditions of the community.

The term deprivation in this sense actually emerged in the United Kingdom to refer to
the unfavourable socio-economic characteristics of the population in a specific geographic
area (Rodero Cosano, 2015). According to Townsend (1987), deprivation is a term defined
by socio-economic indicators that indicate a basic lack of a minimum of welfare of an indi-
vidual or group of individuals in relation to the society they live in. Thus, difficulties per-
sist from a conceptual point of view, as deprivation is a concept relative to the social con-
text in which it is applied (Ivaldi et al. 2020a, b), and relative to the context of analysis as
it refers to aggregate data on a geographic base (Carstairs & Morris, 1991; Testi & Ivaldi,
2009; Landi et al., 2018a).

In this context, the needs of individuals change over time and can be understood as rela-
tive deprivations as they depend on the general level of wealth of the society, and therefore,
people perceive their level of welfare in accordance with the welfare of the rest (Denis
et al., 2010). It should be emphasised that responses to needs do not depend exclusively
on the availability of goods and resources, but also, and decisively, on the availability of
the capacity to use these goods and resources (Nolan & Whelan, 2010; Sanchez-Cantalejo
et al., 2008). In fact, Townsend et al., 1988, indicate that the lack of availability of goods,
services, resources and amenities that are normally enjoyed or, at least, widely accepted
as primary goods, can be identified with the concept of “material deprivation” (Boarini
& d’Ercole, 2006); whereas “social deprivation” implies a non-participation in the roles,
relationships, customs, functions, rights and responsibilities entailed in being a member
of a society or group (Atkinson et al., 2002). On the other hand, as a substantial part of
everyday functions have become digitalised, where individuals have failed to adapt to this
fact (Biichi et al., 2018) could be related to deprivation, that is, a state of disadvantage in
relation to the living standards of the community (Ivaldi & Testi, 2013).

Specifically, in terms of addressing deprivation, academics have developed several indi-
ces and new methods of aggregation and weighting of living conditions that enable a better
interpretation of social development from the perspective of material well-being, supple-
mentary to the study of inequality and monetary poverty (Galobardes 2006a, 2006b; Ivaldi
et al., 2020a).

The first studies related to deprivation date back to the 1980s in Great Britain with the
studies of Jarman (1983, 1984) and) and Townsend (1987) on a person’s state of disad-
vantage in relation to the living conditions of the community to which he or she belongs.
(Department of Health and Social Security 1988). In the last four decades, deprivation
indexes based upon the characteristics of areas of residence were widely used in epidemiol-
ogy and public health (Davey Smith et al., 2001). They are also used to measure the cor-
relation between deprivation and mortality (Santana et al., 2015), waiting-time inequalities
for health services (Landi et al., 2018b) and the incidence of specific diseases (Andersen
et al., 2014; Su et al., 2017). These indexes have emphasized, among other things, the mul-
tidimensional aspect of urban deprivation as related to its absolute versus relative nature

@ Springer



Household and Individual Digitisation and Deprivation: A...

and its material versus social content (Alaimo et al., 2022; Bruzzi et al., 2020; Guio, 2018).
It was also stressed that purely income-based indicators of poverty and inequality, while
essential, are not sufficient to satisfactorily reflect the diversity of living conditions (Guio
et al. 2016; Fusco et al., 2010).

Likewise, indicators have been obtained, at times partial, of the different dimensions
that have made it possible to identify and locate specific geographic areas where the index
displays greater or lesser intensity (Rodero Cosano, 2015). Even so, the relationship
between deprivation and ICTs has not been analysed. Thus, social exclusion goes beyond
matters of unemployment and access to the labour market (Ayllon & Gabos, 2017) because
it is manifested through deprivations and obstacles of different types which, alone or in
combination, prevent full participation in areas such as education, health, the environment,
housing, culture, the exercise of rights and access to family support, as well as training and
job opportunities (Booker et al., 2018; Ivaldi & Testi, 2011; Longley & Singleton, 2009;
Commission of the European Communities, 2000), which are all increasingly digitalised
nowadays. The same is true for the educational level of an individual, which seems to play
an essential role in deprivation. Nevertheless, the mentality and lifestyle that accompany
the educational level appear to be, to a large extent, decisive for the results they obtain
(Reinstadler & Ray, 2010). As the adoption of Internet becomes more and more extensive,
ICTs could provide explanations as to why these differences exist in the results of depriva-
tion (Warren, 2007; Silverstone et al., 1996).

The regions of Italy and Spain have been analysed in this research because they have
a number of common traits, while at the same time being differentiated with respect to
general data. First, long-term unemployment, which affects the younger population with
great intensity, and also the degree of inflexibility in wage setting and rigidity in hiring
and firing practices, remain high (World Economic Forum, 2010). Likewise, both coun-
tries obtain very poor results with respect to the gender gap in terms of the participation
of female labour (OECD, 2021). In fact, the wage gap between men and women is evident
in both Spain and Italy, although both countries are exceptions from the normally greater
difference in salaries at the upper end of the wage distribution (De la Rica et al., 2008;
Olivetti & Petrongolo, 2008). These dynamics have an important influence on the scope
of deprivation for both countries which, even before the onset of the crisis in 2008—2009,
had different percentages of households in conditions of severe material deprivation (Ayala
et al., 2021), both far removed from the European average, despite having similar at-risk-
of-poverty rates. Today, however, the female share of employment in Spain continues to be
below the European average, while in Italy the female employment rate is above the aver-
age and almost double that of Spain (Mussida & Parisi, 2021).

In relation to the data, the availability of Eurostat, which gathers appropriate and com-
parable multidimensional transversal and longitudinal microdata on incomes, poverty,
social exclusion and living standards, at Nomenclature of Territorial Units for Statistics
(NUTS) level, makes it possible to adopt regions as the geographical scale. Nonetheless,
the NUTS 2 regional scale of analysis of deprivation has been quite neglected in Europe
(with the exceptions of Callens & Croux, 2009, and Reinstadler & Ray, 2010), because
studies have focused on the urban or national dimension. Moreover, the analysis of ICTs at
this regional scale has been infrequent, since the use of indices has been at national scale or
at other regional scales that are not adequate for measuring regional differences in digital
preparation due to having a series of restrictions (Gonzélez-Relafio, et al., 2021). In this
respect, European regional data (at NUTS 2 level) may be seen via Digital Economy and
Digital Society Statistics at Regional Level (European Commission, 2020), but these data
are adversely affected by a simplification of the complex interrelationships between ICT
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variables, an inadequate selection of the variables related to ICT technologies and granting
a different weight and importance to the variables in calculating the indices (Bruno et al.,
2011; OECD, 2008).

Other previous studies have also demonstrated that spatial autocorrelation analysis is
an appropriate technique for analysing the territorial diffusion of ICTs (Gonzalez-Relafio
et al., 2021) and deprivation (Rodero Cosano, 2015; EAPN, 2020), as it helps to identify
influences between neighbouring regions. On the one hand, deprivation has been analysed
from a geostatistical point of view by means of global and local spatial autocorrelation
methods, which has made it possible to identify and locate specific geographic areas where
the index manifests greater or lesser intensity (Rodero Cosano, 2015). On the other hand,
it has also been applied to European regions, finding that in a centre-periphery European
model of digital development, the knowledge of how geographical proximity affects ICT
access and usage may help in establishing measures to reduce digital inequalities between
regions (Gonzalez-Relafio et al., 2021).

3 Methodology
3.1 Data and Variables

The data that have been used in this study are taken from the Eurostat survey “ICT usage in
households and by individuals” (isoc-i) for 2018. This survey provides data on ICT access
and usage by households (all private households having at least one member in the age
group 16 to 74 years old) and individuals (people aged 16 to 74). For their part, the vari-
ables related to deprivation also come from Eurostat, from Regional Statistics for 2018.
Thus, a database of 13 variables has been used in this study, of both ICT access and usage
by households and individuals and related to deprivation, for 40 NUTS 2 regions, 19 of
which are in Spain and 21 in Italy (Table 1).

3.2 Univariate Analysis

The intention of the univariate analysis is to provide a statistical description of the ICT and
deprivation variables of households and individuals analysed for the regions of Italy and
Spain. This brief analysis makes it possible to know not only the most relevant aspects of
the behaviour of the variables on an individual basis, but it also provides statistical con-
textualisation that will help to understand the results of the subsequent multivariate analy-
ses. Specifically, each variable is analysed at general level, and by country, to discover the
average values, variability or dispersion (measured by the standard deviation) and the dif-
ferences of these statistics between the regions of Italy and Spain (measured in absolute
percentage values).

3.3 Factor Analysis (FA)

The study of the links between ICTs and deprivation for the households and individuals of
the regions of Italy and Spain requires the use of multivariate statistical techniques. These
kinds of statistical methods make it possible to analyse interdependencies (Cruz-Jesus et al.
2012, 2016) between both types of variables. In order to know how these variables inter-
relate, an explanatory factor analysis was conducted by the principal component method
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using the statistical software IBM SPSS v23. The aim is that via this exploratory analysis
an optimal number of factors can be obtained, and also the factor structure that defines this
relationship. In general, the principal component method is the most appropriate when the
goal is to establish an initial theory or model, as it seeks the smallest number of factors
that explain the maximum amount of variance or information possible (Frias-Navarro &
Pascual Soler, 2012). With this aim, a rotated factor matrix was obtained using the method
of Quartimax normalisation with Kaiser because, as indicated by Hayton et al (2004) and
Thompson (2004), Quartimax method produces simple and interpretable factorial struc-
tures by identifying the most important variables in the factorial structure and produces
results that have a clearer and more meaningful interpretation; while using the normalized
Quartimax rotation with Kaiser, as indicated by Kim (2013) or Mundfrom et al (2005),
allows identifying the loading patterns of the variables in the factors, reducing the number
of factors necessary to explain the observed variance which results in a more significant
and interpretable expression of the factors.

3.4 Spatial Analysis

In the foregoing procedures, the data of Internet access and usage and deprivation for the
households and individuals of the regions of Italy and Spain were analysed, without taking
into consideration their spatial situation in relation to their neighbours. However, bearing
in mind that interaction between regions may affect their behaviour, above all those that are
the closest, the values of Internet access and usage and deprivation data in a region may be
explained not only by its own particular characteristics, but also by taking into account the
values of neighbouring regions, due to effects of spatial dependence.

Using the ArcGis Pro GIS software, the data of the values of the Spanish and Italian
regions for the factors identified were georeferenced and represented cartographically. An
analysis of both maps makes it possible to know the location and spatial distribution of
the factors and to intuit the existence of possible spatial patterns, understanding a spatial
pattern to be the geographic concentration of regions with similar values, whether they
are high or low, in the ICT-deprivation relationship of households and individuals. How-
ever, the different spatial concentrations of high and low values of the variables represented
could be the result of a random geographical distribution or due to effects of spatial depend-
ence. As Serrano and Vaya (2002) explain, the information obtained in the cartographic
analysis, although useful, is subjective and highly dependent on, among other things, the
number of intervals chosen to represent the factors, due to the fact that it does not explicitly
take into consideration the space in which the regions are located. In order to avoid these
inconveniences, it is advisable to apply spatial autocorrelation analysis techniques which
make it possible to quantify these patterns, locate them and determine whether they entail
concentrated, dispersed and/or atypical spatial association schemes.

Spatial autocorrelation is a technique of exploratory spatial data analysis (ESDA) that
combines a set of methods that focus explicitly on spatial effects and make it possible to
describe spatial distributions, identify atypical locations (spatial outliers), discover spatial
association schemes (spatial clusters) and suggest different spatial regimes or other forms
of spatial instability (Bohérquez & Ceballos, 2008). The concept of autocorrelation is the
concentration or dispersion of the values of a variable in space and is based on the exist-
ence of a similarity between what occurs in a region and its neighbours, in accordance
with Tobler’s first law of geography (Tobler, 2004). Therefore, spatial autocorrelation is
the result of an effect of spatial dependence, that is, when the ICT-deprivation factors of
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households and individuals in a region depend on those of its neighbouring regions due to
its position. Hence, in this comparative study of the behaviour of the ICT-deprivation fac-
tors of households and individuals of Italian and Spanish regions, it is intended to identify
the role of dependence by studying their spatial autocorrelation.

To conduct the spatial autocorrelation study, a GIS was again used with the ArcGis Pro
software from Esri, employing the vector coverage from Eurostat’s spatial database GISCO
NUTS2 2016 which contains the European NUTS2 shapefile. This GIS was used to ana-
lyse whether spatial patterns exist for each factor relevant to this study by means of calcu-
lating the following spatial autocorrelation indices:

(i) The Global Moran’s I index (Moran, 1948), which compares the value of each region
with all neighbouring regions (having previously defined the criterion of neigh-
bourhood) and which varies between — 1 or negative spatial autocorrelation (spatial
dispersion, neighbouring regions have different values) and + 1 or positive spatial
autocorrelation (spatial concentration, neighbouring regions have similar values);
and

(ii)) The Anselin local Moran’s I index and the Getis-Ord Gi* index. The previous auto-
correlation index does not make it possible to distinguish whether there are spatial
groups that differ from each other. The local indices make it possible to identify
these groups and visualise spatial patterns by drawing up maps that show the loca-
tion of spatial clusters. The Anselin local Moran’s I index (LISA or cluster analysis
and outlier value analysis) identifies the spatial clusters or groups that have similar
values and the atypical spatial values. This index calculates a value that represents
the type of cluster for each entity: high-high (HH), low-low (LL), high-low (HL) and
low—high (LH), as well as those that are not significant.

The Getis-Ord Gi* index (or optimised analysis of hot spots) shows where statistically
significant spatial clusters may be produced due to the concentration of regions with high
(hot spots) or low (cold spots) values. The results of this index reveal details not provided
by the HH and LL spatial clusters obtained by using the Anselin local de Moran’s I index.
The result of the Getis-Ord Gi* index goes further, as it identifies the degree of intensity
with which an entity belongs to a spatial cluster in accordance with the statistically signifi-
cant level of confidence on the basis of z-scores and p-values of probability. In this way,
an entity is considered to be a statistically significant hot spot if it has a high value and is
surrounded by other entities with high values. The procedure assigns the entities a value of
belonging to a cluster (+ 0, 1, 2 and 3, respectively) depending on the level of statistical
confidence (of 0, 90, 95 and 99%). The higher this value, the greater the level of confidence
and the stronger the presence of high values (hot spot) or low values (cold spot) within the
spatial clusters. Unlike the local Moran’s I index, the Getis-Ord Gi* index does not take
atypical spatial values into consideration.

Calculating the spatial autocorrelation indices entails the definition of a value for neigh-
bour distance between entities given that the spatial statistic, unlike the traditional statistic,
incorporates the spatial relationships into the operation. The conceptualisation of neigh-
bour imposes a spatial restriction as only the entities included within this area or distance
(whether by contiguity, number of nearest neighbours or some kind of threshold distance)
are included in the calculation of the spatial autocorrelation indices. In this study, due to
the number of entities analysed (40 NUTS 2) and the fact that they are spatially separated,
it is not advisable to choose a distance criterion from among the options of neighbour-
hood, but rather use contiguity. The specific option most recommendable is “polygon
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contiguity edges only” (first order), so that only neighbouring regions that share a limit or
overlap have an influence on the autocorrelation calculations. However, this option is not
completely effective as it is not valid for insular regions (without contiguous regions). The
solution adopted has been the “k-nearest neighbours” option (with k being equal to 8) as it
obtains the same result as “polygon contiguity edges only” but guarantees that all regions,
including islands, have neighbours (ESRI, 2020).

3.5 Cluster Analysis (CA)

The identification of groups of regions, defined by the homogeneity of their common char-
acteristics, implies identifying clusters of regions. A typology of regions has been obtained
by means of cluster analysis on the basis of the results obtained in the factor analysis. The
use of methods of multivariate analysis of clusters is of great utility in cases that seek to
solve problems of identification and classification in homogeneous units on the basis of
several variables. The average values of each group (centres of the final clusters) were
obtained by conducting a k-means analysis since, as Arthur and Vassilvitskii (2007) point
out, it facilitates the interpretation of the results and the extraction of the clusters by cal-
culating the centroids of the groups (the average of each conglomerate) that allow them to
be characterized. On the basis of these, the percentages of households and individuals that
use ICTs in each region were calculated for the two factors. Each cluster contains a group
of regions that have similar percentages in the factors obtained, establishing a typology of
regions in accordance with these relationships.

4 Results and Discussion

Two main ideas emerge from the values obtained in the univariate analysis (Table 2) of the
ICT and deprivation variables: (a) That there are three levels of ICT variables according to
the total percentage of households or individuals that have access to, and use of, Internet;
and (b) That there is a clear difference in the values of the ICT and deprivation variables
between Italian and Spanish regions.

Thus, with regard to ICTs, at the first level there are two variables related to access
and frequency of use of ICTs that have very high percentages and these are: households
with Internet access at home (85% of households) and individuals who always use Internet
(84%). Tt can therefore be affirmed that the level of Internet access and its general use in
Spanish and Italian regions is high and almost universal (European Commission, 2020a).
Likewise, the data show that the levels of access and usage are similar in all the regions in
question, as the standard deviation values are low for the aforementioned variables (4.4 and
4.8%, respectively).

At the second level there are another two variables related to access and frequency of
use of ICTs that have high percentages (over 50%). These are Internet access away from
home or work and daily Internet usage. These are more specific than the first level uses
since, of the individuals who access Internet, around 60% of them also do so away from
home or work (on the move, with mobile devices); and of those who use Internet, more
than 71% do so on a daily basis.

Finally, at the third level there are ICT variables related to Internet usage and which
have low percentages (less than 50% of individuals) and, therefore, are less used by part of
the population in each region. These variables correspond to very specific uses of Internet
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such as “online purchases travel and holiday accommodation” (22.3%) and “‘submitting
completed forms” (26.7%); and, with slightly higher values, “using Internet banking” and
“interaction with public authorities” (around 40%).

As noted above, Spanish and Italian regions show a clear difference in the average val-
ues of ICT and deprivation variables shown in Table 2. On the one hand, and in relation to
the ICT access and usage by households and individuals variables, Spanish regions have
higher percentages of households and individuals with access and use of Internet than Ital-
ian regions in all the variables of this kind (except in Internet usage which are equal). The
greatest differences between the regions of both countries are with respect to the variables
that were previously classified as second or third level (Ruiz-Rodriguez et al., 2020). Thus,
the percentage of individuals who use Internet for “online purchases travel and holiday
accommodation” in Spanish regions is almost double that of Italian regions; and with
regard to “interaction with public authorities”, “individuals who accessed the Internet away
from home or work” and “individuals submitting completed forms”, the levels in the Span-
ish regions are more than double those in the Italian regions. On the country, the same does
not occur for the first level variables (access and general use of Internet) where the differ-
ences are minimal.

On the other hand, according to the average values of the data of the regions by country
in Table 2, an important differentiation between regions of both countries on the basis of
the variables of deprivation is also evident. In the case, the Italian regions have better indi-
cators than the Spanish ones for most of the variables analysed: around 40% less for the
variable that measures unemployment, a 16% difference with regard to income per capita
and 12.5% less households with “people living with very low work intensity”. The Spanish
regions, meanwhile, have substantially better data for “Gender employment gap difference”
(67.5% less than Italian regions) and “Death rate” due to infectious diseases (around 40%
less).

The exploratory factor analysis (FA) was conducted with 8 variables of ICT access
and usage by households and individuals and with the other 5 related to deprivation in
Italian and Spanish regions. The valid FA includes 13 variables and the adequacy meas-
ures of the variables introduced (determinant, test de KMO test and Bartlett’s sphericity
test, Table 3) show that the variables are highly correlated with each other and, there-
fore, the result of the FA is correct. In fact, Bartlett’s test makes it possible to test the
null hypothesis of lack of correlation between the variables; and the value of the KMO
sampling adequacy index is equal to 0.790. The choice of the number of final factors
was made in accordance with total variance explained and the Quartimax normalisa-
tion with Kaiser method, as can be seen in Table 3. Two factors were obtained because
these accumulate the largest possible amount of information (between the two factors,
the accumulated total variance explained is over 80%, specifically 83.56%, complying
with Pearson’s criterion) and moreover they are the two components with an eigenvalue
over 1 (in accordance with the Kaiser method).

Table 4 shows the factor matrix of components rotated by the Quartimax normalisa-
tion with Kaiser method in which the correlations between variables and the two factors
obtained can be seen. The interpretation of the same is as follows:

Factor 1 accounts for 54.54% of the variance. It is made up of 9 variables related
positively to:

(i) ICT usage linked to activities carried out for particular reasons, such as: interaction
with public authorities (in the last 12 months), online purchases of holiday accom-
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Table 2 Univariate descriptive analysis of ICT access and usage by households and individuals and depri-
vation Source Prepared by the authors

Type Variable Average Standard deviation Spain Italy

ICTs H_Access 84.9 44 86.2 83.7
I_Regularly 84.0 4.8 86.8 81.5
1_Daily 71.3 4.6 71.3 713
I_NorHomeWork 58.5 20.3 79.6 39.4
1_Bank 40.0 10.3 47.1 335
I_InterPA 39.1 16.0 554 244
I_SumitForms 26.7 12.9 38.8 15.0
I_BuyTravel 22.3 11.3 32.8 12.7

Deprivation DeathTHIVH 39 2.0 2.5 52
GapEmp 16.0 6.0 12.7 19.0
GDP_EURxh(R) 26,915.0 7122.7 24,652.6 28,961.9
Unemploy 13.1 6.1 15.7 10.7
HouseLowWorkInt 11.1 6.3 11.8 10.4

modation (hotel, apartment, etc.), submitting completed forms to public authorities
(in the last 12 months) and conducting transactions via e-banking.

(ii)) The availability of Internet, that is, Internet access by households and the frequency
of individuals who always use Internet.

And they are related negatively to the variables of deprivation such as the death rate by
tuberculosis, AIDS and hepatitis, and the gender gap in employment.

This indicates that, in Italian and Spanish regions, the advanced and daily use of Inter-
net in households is negatively associated with variables of social deprivation. This factor
could be called “Advanced Internet usage versus social deprivation”.

Factor 2 accounts for only 29.02% of the variance, and establishes a relationship
between four variables:

(i) GDP per capita is positively related to daily Internet usage
(i) And negatively to the percentage of individuals who live in households with low
work intensity and the regional unemployment rate

This reveals that incomes and daily access to Internet are contrary to unemployment and
low work intensity in the households of Italian and Spanish regions. It can be interpreted
that the regions with higher GDP per capita and daily access have less material deprivation
linked to employment. This factor could be called “Income and daily Internet access versus
unemployment”.

Extraction method: Principal component analysis. Rotation method: Quartimax normal-
isation with Kaiser.

(a) The rotation converged in 3 iterations.

Figures 1 and 2, resulting from the spatial analysis, show the distribution of the values
of the two factors obtained in the factor analysis (measured in z-scores) for the Spanish and
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Table 3 KMO and Bartlett’s test

Kaiser—-Meyer—Olkin measure of sampling adequacy 0.790
Bartlett’s sphericity test Approximate chi-square 871.213
Gl 78
Sig 0.000

Table 4 Rotated Loading

Matrix* Source Prepared by the Component

authors 1 2
I_InterPA 0.978
I_BuyTravel 0.942
I_NorHomeWork 0.934
I_SumitForms 0.931
1_Bank 0.868
I_Regularly 0.799
DeathTHIVIH -0.793
GapEmp -0.718
H_Access 0.579
GDP_EURxh(R) 0.956
Unemployment -0.912
HouseLowWorkInt —0.828
I_Daily 0.778
Explained variance 54.54% 29.03%

Italian regions. The maps make it possible to show, intuitively: (a) A differential behav-
iour of both factors between Spanish and Italian regions; and (b) A possible spatial cor-
relation between neighbouring regions as the presence of some groups of adjacent regions
with high or low values in these factors can be observed in both countries (potential spatial
clusters).

In effect, Fig. 1 clearly shows a spatial dichotomy for Factor 1 “Advanced Internet
usage vs. social deprivation”: all the Spanish regions have high values (z-scores over
0) with a gradient of higher to lower values from NE to SW (except Ceuta); while all
the Italian regions have low values under 0 and a N-S spatial gradient can also be seen.
This means that there is a high level of advanced and daily use of Internet by house-
holds and individuals along with low levels of social deprivation in Spanish regions,
with very high values (z-scores 1.0) in the regions of Ceuta, the Community of Madrid,
Aragén, the Balearic Islands, Catalonia, the Autonomous Community of Navarre and
the Basque Country. It is quite the opposite in the Italian regions: there are low per-
centages of households and individuals with advanced Internet usage and high levels of
social deprivation, especially in Molise, Campania, Puglia, Basilicata, Calabria, Sicily
and Abruzzo (with z-scores 1.0).

Figure 2 shows similar behaviour in both countries as in each of them there are
regions with different levels of Factor 2. Even so, it can be affirmed that, overall, the
regions of Italy have higher Factor 2 values than those of Spain and that, therefore, the
Italian NUTS 2 have high levels of income and daily Internet access and low levels of
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unemployment; whereas the opposite is the case in Spanish regions. In fact, there are
only 8 regions with high Factor 2 values (z-scores over 1.0) and all of them are Ital-
ian (the Autonomous Province of Bolzano, Emilia-Romagna, Lombardy, the Autono-
mous Province of Trento, Veneto, Aosta Valley, Tuscany and Friuli-Venezia Giulia).
The above-mentioned similarities between regions of both countries are to be found in:
(a) An equal number of regions with average Factor 2 values (z-scores between 0.5 and
1.0), with 4 Italian regions (Liguria, Piedmont, Marche and Lazio) and another four in
Spain (Madrid, the Balearic Islands, Navarre and the Basque Country); and (b) Once
again gradients of decreasing spatial distribution can be seen, SW-NE (for Spanish
regions) and N-S (for Italy).

As has already been commented, the analysis of these maps shows the location of
a series of spatial concentrations of Spanish and Italian regions with similar values of
both factors and therefore, to verify the existence of spatial clusters, a spatial autocorre-
lation analysis of the two factors obtained was performed. The results of calculating the
Global Moran’s I index (Fig. 3), obtained with ArcGis Pro, show the existence of spatial
autocorrelation for both factors, with a probability of less than 1% that the group pattern
could be the result of a random probability. Specifically, the Moran I index is higher for
Factor 1 “Advanced Internet usage versus social deprivation” (0.97, with a z of 7.44)
than for Factor 2 “Income and daily Internet access versus unemployment” (0.47 and a
z of 3.70).

Using the Anselin local Moran’s I index, the spatial clusters of regions for both fac-
tors have been identified (Figs. 3 and 4) and which correspond to clusters with high
(HH) and low (LL) values, with no atypical region (regions with high values surrounded
by low values or vice versa). For Factor 1, the HH clusters are regions with high values
for advanced Internet usage and low levels of social deprivation, while the LL clusters
are the contrary. In the case of Factor 2, the HH clusters are regions with high levels of
income and daily Internet access and low levels of unemployment; while the LL clusters
are groups of regions with low levels of income and daily Internet access and high lev-
els of unemployment.

These clusters show significant differences between factors and countries. Thus, Factor
1 shows a clear differentiation between countries as the HH clusters only appear for Span-
ish regions (basically the centre and north-west of the country); whereas the LL clusters
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Fig. 1 Regions according to Factor 1 (in z-scores). Source: Prepared by the authors
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Fig.2 Regions according to Factor 2 (in z-scores). Source: Prepared by the authors

only involve Italian regions (all southern regions from Lazio and Abruzzo). This means
that high levels of ICT access and usage associated with a low value for social depriva-
tion vary notably between Spanish and Italian regions, and one could speak of a “gap” or
“divide” between countries with regard to this factor.

Figures 4 and 5 reveals that Factor 2 shows a different spatial behaviour to Factor 1
since: (i) LL spatial clusters form regardless of the country, as they occur in both Italy and
Spain; and, (ii) Moreover, the LL clusters have some common traits as they are made up of
peripheral regions in the south of Italy (Sicily, Calabria and Puglia) and Spain (Extrema-
dura, Andalusia, the Region of Murcia, Ceuta, Melilla and the Canary Islands). This there-
fore means that in both countries the southern regions have low levels of income and daily
Internet access and high levels of unemployment. By contrast, only one HH cluster has
been identified, which is made up exclusively of regions of the north of Italy (Piedmont,
Aosta Valley, Liguria, Lombardy, Veneto, Friuli-Venezia, the autonomous provinces of
Bolzano and Trento, Tuscany, Umbria and Marche). These regions stand out for having
high levels of income and daily Internet access and low levels of unemployment.

Figures 6 and 7 show the spatial clusters obtained by using an analysis of the correla-
tion of hot spots, or the Getis-Ord Gi* index, for Factors 1 and 2, respectively. In rela-
tion to Factor 1, large differences are detected between the regions of both countries, since
there is a single hot spot comprising the regions of the NE of Spain; and a single cold
spot comprising the regions of the centre and south of Italy. The former is made up of a
number of regions with high Factor 1 values that create a spatial distribution pattern in the
form of a ring of regions around Madrid of greater to lesser intensity of households and
individuals with advanced Internet usage and low levels of social deprivation. Castile-La
Mancha, Castile and Ledn and Aragdn form a first ring of higher Factor 1 values (above the
average according to z-score values and with higher levels of confidence, of 99%); with a
second ring made up of Navarre, La Rioja, the Valencian Community, the Basque Country
and Catalonia (95% level of confidence); and finally the regions of Murcia, Cantabria and
the Principality of Asturias with less hot spot intensity (lower confidence level of 90%).
The spatial cluster of low Factor 1 values or cold spot of Italian regions describes a S—-N
gradient: Sicily, Calabria, Basilicata, Puglia, Campania, Molise and Lazio are the regions
with the lowest intensity of households and individuals with advanced Internet usage and
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Fig.3 Spatial autocorrelation (Moran’s I). Source: Prepared by the authors
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Fig.4 Anselin local Moran’s I index (LISA) for Factor 1. Source: Prepared by the authors

high levels of social deprivation (99% confidence level), followed by Abruzzo (95%) and
Umbria and Marché (90%).

In relation to the analysis of hot and cold spots of Factor 2, the spatial distribution pat-
terns shown by the results of the Anselin local Moran’s I indices are maintained. In fact,
first of all, Fig. 7 makes it possible to observe a peripheral spatial distribution pattern
formed by two cold spots. One comprises the regions of southern Spain with Andalusia,
Murcia, Ceuta, Melilla and the Canary Islands (with a 99% level of confidence, that is, the
lowest levels of income and daily Internet access and the highest levels of unemployment)
and Extremadura (with a 95% confidence level). The other is made up of the regions of
southern Italy: Sicily, Calabria (with the lowest values for this factor), Basilicata and Pug-
lia (95% confidence level). Second, there is only one hot spot and it comprises only north-
ern Italian regions: Piedmont, Aosta Valley, Liguria, Lombardy, Veneto, Friuli-Venezia and
the autonomous provinces of Bolzano and Trento have the highest levels of income and
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Fig.5 Anselin local Moran’s I index (LISA) for Factor 2 Source: Prepared by the authors

daily Internet access and the lowest levels of unemployment (99% confidence level), fol-
lowed by Tuscany (intermediate level of confidence of 95%) and Umbria and Marche (with
a lower confidence level of 90%).

5 Cluster Analysis

On the basis of the results obtained in the FA, cluster analysis was used following the pro-
cedure of furthest neighbour (squared Euclidean distance) and Ward’s method with the aim
of obtaining groups of Italian and Spanish regions. Each cluster is a group of regions with
similar values according to the relationship between the ICT and deprivation variables in
the 2 factors. The dendrogram obtained makes it possible to identify 6 differentiated groups
of regions. With the k-means cluster analysis, the average descriptive values of each group
were obtained (centres of the final clusters, Table 5).

Cluster 1 is made up of seven regions of the north of Italy (17.5% of the total): Aosta
Valley, Lombardy; the autonomous provinces of Bolzano and Trento, Veneto, Emilia-
Romagna and Tuscany (Fig. 8). These are characterised by being the regions having the
highest score in Factor 2 “Income and daily Internet access versus unemployment” (a
z-score of 1.3 according to Table 5). This means that they comprise the group of regions
with the highest level of income per capita of all those analysed; with the highest average
percentage of individuals and households with daily Internet access away from home or
work and the lowest average level of unemployment and low work intensity in households.
However, they have a below-average Factor 1 value (-0.4) and, therefore, a below-average
advanced use of Internet by individuals and households (45.4%).

Cluster 2 is made up of six Italian regions (15%): Piedmont, Liguria, Friuli-Venezia
Giulia, Umbria, Marche and Lazio. Geographically, this cluster surrounds the previous
one, forming a second level of Italian regions, as this group is also characterised by hav-
ing above-average values for Factor 2, but below average for Factor 1, and lower than the
levels of the regions of Cluster 1 (0.8 for income and daily Internet access; and —0.7 for
social deprivation). This indicates that this group contains the regions with the second-
highest income level, high percentages of daily Internet access away from home or work
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Fig.6 Getis-Ord Gi* index for Factor 1. Source: Prepared by the authors

(more than 73% of individuals), although barely 43% of individuals participate in advanced
Internet usage. This groups is also notable due to the low percentages of unemployment
compared with other regions (8.4%) but with a high percentage of gender employment gap
(almost 17%).

Cluster 3 is made up of the remaining 8 Italian regions (20% of the total) which are
located in the south: Abruzzo, Molise, Campania, Puglia, Basilicata, Calabria, Sicily and
Sardinia. They have the lowest values of all the regions analysed (including the Spanish
regions) for Factor 1 (z-score of —1.4); and the second-lowest level for Factor 2 (1 standard
deviation below the average), with the exception of Sardinia, which has one of the lowest
values for Factor 1, while for Factor 2, related to income, it has positive values. It is in this
cluster due to deficiencies related to the variables of advanced ICT usage. This is cluster
containing the regions with the lowest advanced ICT usage of all (they do not reach an
average of 37% of households and individuals). Furthermore, they are the only regions in
the country that have negative values for Factor 2, and consequently these regions have a
low GDP per capita and a relatively low daily Internet access away from home or work
(66% of individuals), along with high unemployment rates and a high percentage of house-
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Fig.7 Getis-Ord Gi* index for Factor 2 Source: Prepared by the authors
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Table 5 Typology of regions according to the average values of the factors of ICT and deprivation Prepared
by the authors. (Color table online)

VARIABLES F1 VARIABLES F2 Regions

CLUSTER| F1
Gap_Emp | Death Income (4) [No.| %
C1(it) |0.40 16.7| 4.4 7/175
2 (It) | 8.4]735| 30366] 615.0
3 (It) 820.0
c4 (Es) | 27| 86 6]15.0
5]12.5
8[20.0

* (1) Average percentage of the ICT variables of Factor 1

(2) Average percentage of the deprivation variables of Factor 2

(3) Average percentage of the ICT variables of Factor 2

(4) EUR per inhabitant

Source: Prepared by the authors

Blue colors mean values above the mean of each variable. Red colors mean values below the average
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Fig. 8 Italian and Spanish regions according to cluster of belonging. Source: Prepared by the authors

Cluster 4 is made up of 6 Spanish regions (15% of the total): the Basque Country, Nav-
arre, Aragon, Madrid, Catalonia and the Balearic Islands. It is the only cluster with posi-
tive and above average values for both factors (z-scores of 1.2 and 0.6, respectively). Thus,
these are the regions with the highest average percentage of households and individuals
with advanced ICT usage (64.1%), also away from home or work (3 out of every 4 indi-
viduals). They also register the lowest levels of social deprivation of the regions studied;
a high average income per capita (around 31,000 euros, only below the Italian regions of
Cluster 1), and low unemployment rates and low percentages of households with low work
intensity (8.6%), the gender gap in employment (9.2%) and deaths due to infectious dis-
eases (less than 3 per hundred thousand).

Cluster 5 is comprised of 8 Spanish regions (20% of the total: Galicia, Asturias, Can-
tabria, La Rioja, Castile and Leén, the Valencian Community, Murcia and the Canary
Islands). They are characterised by having above-average values for Factor 1 (z-score of
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0.8) with an average of around 60% of households and individuals using Internet in an
advanced manner along with higher levels of social deprivation (25.5% gender employ-
ment gap, and mortality from infectious diseases of almost 7 per hundred thousand). Levels
of material deprivation are also high as average income per capita barely exceeds 23,000
euros, and average unemployment rates and percentages of households with low work
intensity in excess of 12%. These are therefore Spanish regions with a high level of digital
development and advanced usage, but with high indices of unemployment and households
with low work intensity.

Finally, Cluster 6 is made up of the 5 remaining Spanish regions (12.5% of the total):
Castile-La Mancha, Extremadura, Andalusia and the autonomous cities of Ceuta and
Melilla. The average values for the two factors show a great contrast. On the one hand,
these regions have high values for Factor 1, with high average percentages of households
and individuals using Internet in an advanced manner (including individuals who use Inter-
net away from home and work, with an average figure of almost 70%). On the other hand,
they have lower values for Factor 2 (a z-score —1,4 below the average) which correspond
to the highest unemployment rates and percentages of households with low work intensity
(21.6%), along with the lowest average income of all the NUTS 2 analysed (not reaching
20,000 euros).

6 Concluding Remarks

From the analyses performed, it may be affirmed that there is a relationship between the
variables of ICT access and usage by households and individuals and those of depriva-
tion in Spanish and Italian regions, as authors such as Longley and Singleton (2009) had
already observed in other areas. Hence, the level of access and frequency of use of Inter-
net is very high in all regions (85% of households and individuals), but differences have
been detected in relation to the types of ICT usage and deprivation in the behaviour of the
two countries, despite the social and economic similarities. While the differences between
both countries are fundamentally based on the values of the ICT variables, where Spanish
regions are well ahead in advanced ICT usage, the greater differentiation between regions
within each of the countries is observed on the basis of the deprivation variables.
Coinciding with the review of previous studies, such as those of Helsper (2012, 2017)
which maintain that social inclusion interacts with the domains of digital inclusion, the
interrelationship found via factor analysis indicates that the advanced and daily use of
Internet in households is negatively associated with the variables of social deprivation
(Warren, 2007). This would explain how the regions with less digital participation to
interact with banks, the public authorities, etc., could see the already notable social divide
accentuated in the context of some Italian and Spanish regions, above all those that are
located on the geographical or socio-economic periphery, that is, the south of both coun-
tries, where the territorial level from north to south proves to be a determining factor in
both countries (Caranci et al., 2010; Sanchez-Cantalejo et al., 2008). Note that the vari-
ables used in this paper are confirmed to be predictors of deprivation status as indicated in
the literature (Luczak, Kalinowski (2020); Ayllén et al. (2017); Mena et al., 2018; Jarman
(1983); Townsend (1987); Baumann (2007); Pathak et al (2021), Mc Donald et al. (2009).
Likewise, the existence of a differentiated spatial behaviour (patterns) of the factors
between Spanish and Italian regions has been confirmed. A spatial correlation between
neighbouring regions in accordance with the factors has been observed. Thus, a spatial
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pattern, of high values in all Spanish regions with a NE-SW gradient, has been detected
for Factor 1; while the Italian regions have low values with a N-S spatial gradient. Fac-
tor 2, meanwhile, follows the same pattern, but the Italian regions have better values.
The results indicate that indeed the Italian and Spanish digital society has been hetero-
geneous and uncohesive, generating spatial imbalances in ICT use. This is in accord-
ance with Ruiz-Rodriguez et al. (2020) who indicated that in Europe, spatial imbalances
in ICT use in households/individuals are detected at the regional level, and not only at
the national level.

In line with the above, the existence of a typology of regions can be confirmed, and
which moreover may be ordered depending on the extent of the relationships between
ICTs and deprivation. The NE of Spain (corresponding to Cluster 4) would be in first
place, with relatively high average values for both factors: percentage of households
and individuals with advanced ICT usage and low values for deprivation. In second
place would be the area neighbouring the Cluster described above, and which runs from
the NW to the East of Spain (Cluster 5), with a high level of digital development and
advanced ICT usage, but with higher rates of unemployment and households with low
work intensity. The gradient continues to the South of Spain (Cluster 6), where the aver-
age values of the two factors show a great contrast, but the average for Factor 1 is the
second highest of all the regional data analysed. The NE of Italy (Cluster 1) would be in
fourth place, with the highest level for Factor 2 and a higher than average percentage of
individuals and households with daily access to Internet; and a lower than average level
of unemployment and low work intensity in households. Around this area, with regions
that surround the Cluster 1 of the NE of Italy, there is a second level of Italian regions
(Cluster 2) with a high income (according to the data of Factor 2), high percentages of
daily access to Internet away from home and work, but with only half of all individuals
using Internet in an advanced manner. Lastly, the southern and insular regions of Italy
(Cluster 3) have very low values for both factors: income and less daily Internet access
away from home or work, high rates of unemployment and households with low work
intensity.

Finally, it can be affirmed that the analysis of the relationships between ICTs and
deprivation, and their spatial distribution and behaviour, contribute to greater knowl-
edge of the digital development and inequality of households and individuals at regional
level (Gonzalez-Relafio et al., 2021; Rodero Cosano, 2015). Having verified a relation-
ship between ICTs and social and material deprivation in the regional context, this pre-
sents a new opportunity to advance conceptually and methodologically with the use of
new variables related to social and economic deprivation which are pertinent to Euro-
pean regional contexts. This could be very useful for designing regional policies that
really contribute to reducing pre-existing spatial inequalities which, moreover, may
increase with the accelerated process of diffusion of the digital society. This should be
approached in accordance with The Digital Decade policy programme de la EU which
calls on Member States to work together to reach the Digital Decade targets focused on
connectivity, digital skills, digital business and digital public services. It is noted that
in 2021 was adopted ‘2030 Digital Compass: the European way for the Digital Dec-
ade’ (European Commission, 2021) to empower citizens and businesses through digital
transformation. The digital transformation of the economy and society in Europe and its
regions requires attention to inclusion, accessibility, equality, sustainability, resilience,
improved quality of life (European Parliament, 2022).
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