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Abstract
Purpose of the article: The purpose of this paper is to investigate whether there is a relationship 
between the level of digitalisation and social stability (satisfaction) in EU countries through 
two main indices. There are many predominantly benefits associated with digitalisation, which 
can be at the macro, micro, and personal level of the individual. For example, economic growth, 
increasing productivity, well-being for people or better transparency.
Methodology/methods: The DESI and WHI index data, as well as the GDP per capita, were 
analysed using statistical methods, specifically Pearson’s correlation coefficient and regression 
analysis.
Scientific aim: The aim is to identify the relationship between the DESI and WHI and then 
determine the relationship between these indices and the GDP per capita.
Findings: According to the basic statistic results, the highest value of the DESI and WHI 
indicator was obtained in Finland. Luxembourg had the highest reported GDP per capita. The 
lowest results were achieved in Romania (DESI) and Bulgaria (WHI and GDPC). A strong 
positive relationship was found across all relationships analysed (DESI-WHI, DESI-GDPC 
and WHI-GDPC). In the case of DESI and WHI, the model captures 64.9% of the data; in 
the case of DESI and GDPC, 46.7%, and in the case of WHI and GDPC, the model reflects 
58.9% of the data. For all combinations, a regression function was determined to be linear and 
increasing. Thus, it means that for all combinations, if one variable increases, the other variable 
will also increase at the same time. The economic growth, as measured by the GDP per capita, 
can be well explained by (is influenced by) the DESI index and is also positively influenced 
by the WHI.
Conclusions: The survey shows that digitalisation needs to be given enough attention because 
this factor is closely linked to social progress and not only that; the pandemic has clearly shown 
us that digital services are our future in many areas.

Keywords: digital transformation, social progress, Digital Economy and Society Index (DESI), 
World Happiness Index (WHI), correlation analysis, regression analysis
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Introduction

The Covid-19 pandemic has contributed to 
the accelerated development of digital tech-
nologies and the creation of a common digi-
tal market in Europe. There have been some 
radical changes that have led to a massive 
growth in digital transformation. Efforts 
have been made to adopt new digital techno-
logies such as mobile and visual connectivi-
ty, cloud computing, block chain, smartpho-
nes, the Internet of Things, robotics, artificial 
intelligence (AI), etc. (Soto-Acosta, 2020). 
Expanding the use of information techno-
logy is needed to ensure its proper functio-
ning by adapting to new requirements in 
line with the EU strategic priorities, but also 
by linking them to best practice in the field 
(Bălăcescu et al., 2021). The basic strategic 
framework for the economic development of 
the European Union was the Europe 2020 
Strategy. One of the focuses of this frame-
work is the area of digitisation, which aims, 
for example, at promoting faster deployment 
of high-speed internet, wider use of informa-
tion and communication technologies (ICT), 
and also deals with cyber security or stre-
amlining e-government services (European 
Commission, 2020). This is followed by the 
European Digital Decade: digital targets for 
2030, aimed at empowering businesses and 
individuals in a future era that is digital, peo-
ple-centric, sustainable, and prosperous (Eu-
ropean Commission, 2021).

There are many benefits associated with 
the adoption of digital technologies that need 
to be tracked and measured. Over time, seve-
ral indices have been developed to measure 
progress in so-called application areas such 
as internet access or broadband deployment. 
However, there is also a need to identify fac-
tors that have a major impact on the compe-
titiveness of local economies in a global con-
text. This requires looking at comprehensive 
indices such as the Digital Density Index 
(DDI), which measures how digital techno-
logies affect economic growth, or the Digital 

Economy and Society Index (DESI), which 
monitors Europe’s overall digital performan-
ce and measures the progress of individual 
EU countries in terms of their digital com-
petitiveness (European Commission, 2022). 
Unlike other indices, which tend to be more 
general, the DESI shows specific values for 
each country in terms of the impact of ICT 
on its economy, e.g. how much the govern-
ment is investing in the digitalisation of the 
economy (Ionescu-Feleaga et al., 2022).

Social progress is a normative concept and 
can be defined as a change or progress in 
the main conditions of society and people’s 
lives in a direction that is considered desi-
rable on the basis of prevailing values and 
development goals. This means that current 
living and social conditions are considered 
to be an improvement over the past; in per-
spective, it means that future conditions are 
expected to be better than current ones. The 
issue is closely related to the measurement 
of well-being “beyond the GDP”, and thus to 
alternative approaches to defining and mea-
suring improvements in human well-being, 
social characteristics and quality of life in a 
way that is at least not limited to economic 
concepts (Noll, 2014). There are also seve-
ral indices that address this topic compre-
hensively, such as the Good Country Index, 
which measures how much each country 
contributes through policies and behaviours 
contribute to the common good of the pla-
net; the Human Development Index (HDI), 
which considers factors such as the standard 
of living of the population in addition to per 
capita income and education; and the World 
Happiness Index (WHI), which uses global 
surveys data such as life expectancy and 
education to determine how people in dif-
ferent countries around the world rate their 
own lives (Ionescu-Feleaga et al., 2022).

The first part of the paper deals with a 
critical analysis of the literature, basically 
in the area of digital transformation, social 
progress, and indexes. The next part contains 
an empirical analysis of the relationship 
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between digitalisation and the level of happi-
ness in European Union countries through 
DESI and WHI indicators.

1.  Literature review

1.1  Digital transformation
Digital transformation is not only a single 
step for upgrading specific functions in an 
organisation, it is an integration of infor-
mation technologies in process or activity 
that trigger fundamental changes in organi-
sations. Digital transformation has become 
the crucial factor to enable organisations to 
be more competitive, innovative and pro-
sperous (Feroz et al., 2021). The digital 
transformation of businesses opens up new 
opportunities and accelerates the develop-
ment of new and reliable technologies. The 
digital transformation depends on the level 
of the economy (measured by the GDP) and 
the availability of the country’s resources. 
Digital transformation follows the process of 
digitisation and digitalisation and is driven 
by digital technologies where the effect of 
these enables ‘unprecedented things’ to be 
achieved (Brynjolfsson, McFee, 2014). The 
significant impact of digital transformation 
on business processes across all industries 
enables managers to focus on the connectivi-
ty of machines and devices to enable operati-
ons to be more efficient and quickly respond 
to market changes (Clerck, 2017).

Digitalisation contributes to economic 
growth and well-being for people, indivi-
duals and local and global communities, 
saving time and increasing productivity, fa-
cilitating trade, improving transparency and 
governance (Aitken, 2019). The adoption of 
digital technologies contributes to the deve-
lopment of social capital through access to 
large amounts of data related to education, 
health, medical services and entertainment, 
creating unlimited opportunities to improve 
scientific progress through rapid access to 
scientific publications, scientific data and 

information resources. On the other hand, it 
is not always an advantage that all this data 
is freely available (Ganju et al., 2016). Ho-
wever, digitalisation is also associated with 
negative effects in terms of economic, soci-
al and psychological impacts on individuals 
and society in general. These effects relate, 
in particular, to cybersecurity, risk and inse-
curity in terms of data, financial resources, 
and personal life. There are also sustainabili-
ty issues caused by the automation of service 
provision and data processing, but also the 
increase in unemployment and wage ine-
quality caused by structural changes in the 
economy (Gaspareniene, Remeikiene, 2015; 
Frey, Osborne, 2017; Linkov et al., 2018).

1.2   Digital Economy and Society Index 
(DESI)

The Digital Economy and Society Index is 
a composite index that summarises relevant 
indicators on Europe’s digital performance 
and tracks the evolution of EU member sta-
tes across five main dimensions. Through the 
DESI, we can monitor Europe’s overall digi-
tal performance and track the progress of EU 
countries in digital competitiveness. In the 
framework of the “Digital Decade for Euro-
pe”, the DESI index has been modified to be 
in line with the four key points set out in its 
proposal Decision on the policy programme. 
It will be the starting point for a structured, 
transparent and common monitoring system 
to measure progress towards each of the 
2030 targets (Wenrong et al., 2022; Europe-
an Commission, 2021).

DESI country reports contain quantitative 
data obtained from the DESI index indica-
tors in all its four dimensions (with 11 in-
dicator groups overall), knowledge of coun-
try policies and best practices (European 
Commission, 2022; Laitsou et al., 2020):

 ● Human capital – Internet user skills and 
advanced digital skills;

 ● Connectivity – Fixed broadband take-
-up, fixed broadband coverage, mobile 
broadband, and broadband prices;
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 ● Integration of digital technology – Busi-
ness digitisation, and e-Commerce;

 ● Digital public services – e-Government.
The European Commission has published 

the results of the 2022 Digital Economy 
and Society Index (DESI), which tracks EU 
Member States’ progress in digitalisation. 
The results reports are based mainly on 2021 
data. The ranking of member states for 2021 
is shown in Figure 1.

The DESI 2022 results show that while 
most member states are making progress 
in digital transformation, the uptake of key 
digital technologies by businesses, such as 
artificial intelligence and big data, remains 
low, even among leading EU countries. The 
lack of digital skills hampers future growth 
prospects, widens the digital divide, and in-
creases the risks of digital exclusion as more 
and more services, including basic ones, 
move online. Increased efforts are needed 
to ensure the full deployment of ubiquitous 
connectivity infrastructure (in particular 
5G), which is essential for highly innovative 
services and applications (European Commi-
ssion, 2022; Ionescu-Feleaga et al., 2022).

As we can see in Figure 1, the most advan-
ced digital economies in the EU are Finland, 
Denmark, and the Netherlands. On the other 
hand, Romania, Bulgaria and Greece have 

the lowest scores on the index. The Czech 
Republic ranks on the 19th place among the 
27 EU Member States, one place lower than 
in 2021. The country’s strongest results is in 
the area of human capital. The Czech Repub-
lic is still struggling with a shortage of ICT 
professionals in the local labour market. This 
significant barrier is hampering the pace of 
digital transformation across the economy – 
from businesses and research institutions to 
public administration and schools (European 
Commission, 2022).

1.3   Social progress (World Happiness 
Index)

In recent years, happiness has become the 
strongest indicator of a country’s social 
progress. This is the reason why the World 
Happiness Report for the UN High-Level 
Meeting on Well-being was first published in 
2012. In 2017, another edition was published 
with more up-to-date information. The report 
uses six key variables to measure differen-
ces in happiness: “income, healthy life ex-
pectancy, having someone to rely on in times 
of trouble, generosity, freedom, and trust, the 
last of which is measured by the absence of 
corruption in business and government.” All 
these six variables are then mixed to pro-
duce one combined score for each of 149 

Figure 1.  Digital Economy and Society Index 2022. Source: European Commission, 2022.
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countries. Interestingly, the seven happiest 
countries in the world for 2021 were all Nor-
thern European countries. Finland scored 
the highest for the fourth consecutive year, 
with a total score of 7.842. The second place 
went to Denmark (7.620), followed by Swi-
tzerland (7.571), Iceland (7.554), the Nether-
lands (7.464), Norway (7.392) and Sweden 
(7.363). The least happy country in the world 
in 2021 was Afghanistan, which ranked on 
the 149th place with a value of 2.523, partly 
attributable to its low life expectancy and low 
gross domestic product per capita. Zimbabwe 
(3.145), Rwanda (3.415), Botswana (3.467), 
and Lesotho (3.512) belong among the worst 
five. A complete table with the rankings of 
all 149 countries can be found on the World 
Population Review website (World Populati-
on Review, 2022). The worst-performing EU 
countries on the WHI index were: Romania 
(5.266), Greece (5.723), Bulgaria (5.882), 
Poland (5.929), and Hungary (5.992), as we 
can see in (Helliwell et al., 2022; Ionescu-
-Feleaga et al., 2022).

2.  Research methodology

According to the aim of the paper, the pre-
sent research performed an analysis of the 
relationship between digitalisation and the 
level of happiness in European Union count-
ries through the DESI and WHI indexes. All 
data presented and analysed in this article are 
from 2021.

The DESI was developed according to 
the guidelines and recommendations in the 
OECD Handbook on the construction of 
composite indicators: methodology and user 
guide. The data included in the index were 
mostly collected from the relevant authorities 
of the EU Member States by the European 
Commission (Directorate-General for Com-
munications Networks, Content, and Tech-
nology, as well as Eurostat) and from ad hoc 
studies launched by the Commission. The 
indicators are structured in four dimensions. 

There are overall weights attributed to the 
main dimensions of the DESI, reflecting the 
priorities of the EU digital policy. The indi-
cators for each area are as follows:

 ● Human capital (25%): At least basic di-
gital skills; ICT specialists; Female ICT 
specialists.

 ● Connectivity (25%): Fixed Very High-
-Capacity Network (VHCN) coverage; 
5G coverage.

 ● Integration of digital technology (25%): 
AI; Cloud; Big data; Cloud; SMEs with 
a basic level of digital intensity.

 ● Digital public services (25%): Digital 
public services for citizens; Digital pu-
blic services for businesses.

The WHI indicates the level of happiness 
and satisfaction of the country’s inhabitants. 
It is published annually by the Sustainable 
Development Solutions Network and is 
based on comprehensive data from Gallup 
World surveys in 149 countries. The surveys 
monitoring performance in six categories, 
i.e. the GDPC; Healthy life expectancy; Gen-
erosity; Social support; Freedom and corrup-
tion, are compared to an imaginary country, 
called Dystopia (Helliwell et al., 2022).

Subsequently, the correlation is used to 
describe the linear relationship between two 
continuous variables. The correlation coeffi-
cient is measured on a scale that varies from 
+1 to 0 to –1. The complete correlation be-
tween two variables is expressed by either 
+1 or –1. Very weak correlation labels the 
strength of association for absolute values 
of r 0–0.19. Regarded as a weak correlation 
is the strength of the correlation for abso-
lute values of r 0.2–0.39, 0.40–0.59 as mod-
erate, 0.6–0.79 as a strong, and 0.8–1 as a 
very strong correlation. When one variable 
increases as the other increases, the correla-
tion is positive; when one decreases as the 
other increases, it is negative. The complete 
absence of correlation is represented by 0. 
In terms of research, a correlational study is 
generally used to study quantitative data and 
determine trends between the DESI index 



Jana Hornungová, Kateřina Petrová: The Impact of Digital Transformation on the Country’s Social Progress

14

and WHI index. The correlational study 
helps to isolate the variables and identify the 
interaction between them. If we find through 
the correlation coefficient that there is a rela-
tionship between two variables, we are able 
to express a certain prediction (Hendl, 2012).

Regression analysis was also used. Using 
the regression analysis, we examine the de-
pendence of two or more numerical variables 
and estimate the values of the dependent 
variable y corresponding to a given value of 
one or more independent variables. The aim 
of the regression analysis is to determine the 
form of this dependence by means of an ap-
propriate function through a trend, shape or 
progression. Thus, the regression function 
describes the dependence of the condition-
al mean values of the random variable Y on 
the values of the random variable X. In other 
words, unlike correlation, regression has the 
capacity to tell us how much influence the 
independent variable X has on the depen-
dent variable Y and what specific value the 
dependent variable Y will have if we know 
what value the variable X has. We are able to 
predict the values of the dependent variable 
from the values of the independent variable. 
For the purpose of the study, the SPSS Statis-
tics statistical software is used (Hendl, 2012).

3.  Results

First, the data were subjected to basic stati-
stical analysis. The GDP per capita (GDPC) 
was also added to the core indicators (the 
DESI and WHI). The results can be seen in 
Table 1.

According to the research results, the 
highest value of the DESI and WHI indicator 

was obtained for Finland. The DESI average 
value is 52.53 and the WHI average value is 
6.63. Luxembourg had the highest reported 
GDP per capita (11.647) compared to the 
average, which is 10.63. The lowest results 
were achieved in Romania (DESI) and Bul-
garia (WHI and GDPC). The same results 
were achieved in these countries in the pre-
vious years 2019 and 2020, as shown in the 
authors’ research (Ionescu-Feleaga et al., 
2022).

Subsequently, the relationship between 
the variables was tested using Pearson’s cor-
relation coefficient. We use this parameter 
to see if there is a relationship between the 
variables and how strong the relationship is. 
The following correlations were examined: 
a very strong positive correlation was found 
between the DESI and WHI (r = 0.8055) and 
a strong positive correlation between the 
DESI and GDPC (r = 0.6836) and WHI and 
GDPC (r = 0.7680).

Then, the regression analysis was used 
to examine how the value of the dependent 
variable changes following a change in one 
of the independent variables (while the other 
independent variables remain constant). Lin-
ear regression is a method in which the set of 
points in a graph is interleaved with a straight 
line, since we assume that the dependence of 
y on x can be graphed as a straight line.

The results of the regression statistics are 
presented in Table 2. The table again shows 
the results for the three selected pairs of vari-
ables, which were tested through Pearson’s 
correlation coefficient.

The Multiple R value indicates us the val-
ue of the correlation coefficient. The reliabil-
ity R-value shows the value of the determi-
nation index (we can check it with the value 

Table 1.  Descriptive statistics of used variables in 2021.
Variable Mean Min. Min. (country) Max. Max. (country)

DESI 52.53 30.6 Romania 69.6 Finland

WHI 6.63 5.266 Bulgaria 7.842 Finland

GDPC 10.63 10.016 Bulgaria 11.647 Luxembourg

Source: Own processing based on European Commission, 2022; Helliwell et al., 2022.
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in the graphs). It is the square of the squared 
correlation coefficient and indicates how ac-
curate the prediction of values according to 
our regression equation will be. The value 
tells us that the model captures the data from 
those percentages. In the case of the DESI 
and WHI, the model captures 64.9% of the 
data, in the case of the DESI and GDPC, 
46.7%, and in the case of the WHI and 
GDPC, the model reflects 58.9% of the data.

The constant of the calculated equation 
tells us how high the value of the dependent 
variable will be when the value of the inde-
pendent variable is zero. Therefore in our 
case, if the DESI were 0, the WHI would be 
3.816 and the GDPC would be 9.354 and if 
the WHI were 0, the GDPC would be 7.911.

A graphical representation of these rela-
tionships can be seen in the Figures 2, 3 and 
4 including the reliability R-value.

Figure 2 shows us that there is a positive 
and significant relationship between the 
DESI index and the World Happiness Index 
and this information is also confirmed by 
the previous calculations. For this reason, 
we can confirm that digital technologies can 
have a major impact on social progress.

With increasing pressure to expand digital-
isation and the digital economy, productivity 
is expected to grow and so is the GDP. Again, 
a relatively strong, positive relationship was 
found between the level of digitalisation and 
the GDPC. The strength of the relationship 
in this case was the lowest of the three values 
compared, yet still strong. The more the lev-
el of the digital economy and society grows, 
the more the GDPC will grow.

The last comparison was the dependence 
of the GDP on social welfare. Again, a strong 
positive dependence was found. Again, 

Table 2.  Regression analysis between variables in 2021.
Variable DESI(x)_WHI(y) DESI(x)_GDPC(y) WHI(x)_GDPC(y)

Multiple R 0.80552 0.68363 0.76801

Reliability R-value 0.64886 0.46735 0.58984

Set reliability R-value 0.63482 0.44604 0.57343

Coefficient (x) 0.053 0.024 0.409

Coefficient (limits) 3.816 9.354 7.911

Equation y = 0.053x + 3.816 y = 0.024x + 9.354 y = 0.409x + 7.911

Source: Own processing based on European Commission, 2022; Helliwell et al., 2022.

Figure 2.  Regression analysis between the DESI and WHI in 2021. Source: Own processing.
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we can say that the more the WHI increas-
es (i.e. the rankings of national happiness, 
based on respondent ratings of their own 
lives), the more the GDP grows.

4.  Discussions

Digital technologies are now part of our 
everyday lives, which means that they are 
inevitably closely linked to happiness and 
social well-being (Surowiecki, 2005). Digi-
tal technologies in the work process contri-
bute to reducing the effort employees have 
to put in to solve work problems, which has 

a positive effect on their physical and men-
tal well-being (Watson, 2008). In addition, 
digital technologies can increase people’s 
professional motivation and job satisfac-
tion. This makes these people happier, more 
productive and efficient at work (Jose et al., 
2016). In this case, the results of our research 
are consistent with this claim, given that a 
positive relationship between countries’ di-
gital economy and social progress has been 
confirmed. The impact of digitalisation on 
the happiness of countries will only be-
come more pronounced if people and policy 
makers learn to reconcile these two aspects. 
Digitalisation must be understood and acted 

Figure 3.  Regression analysis between the DESI and GDPC in 2021. Source: Own processing.

Figure 4.  Regression analysis between the WHI and GDPC in 2021. Source: Own processing.
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upon by all so that it has a noticeable impact 
on the happiness of nations (Ionescu-Feleaga 
et al., 2022).

At the macro level, digital convergence 
positively impacts growth, mainly through 
labour productivity growth (Aly, 2022). 
It also saves time and increases productiv-
ity, facilitates trade and access to finance, 
and improves transparency and governance 
(Aitken, 2019). We can agree with this state-
ment based on our results, given the result of 
the Pearson correlation coefficient and also 
based on the regression analysis. Previous 
research also provides us with the same in-
formation on how strong the impact of dig-
ital transformation is on economic growth. 
For instance, one study found that a 10% 
increase in a country’s level of digitalisa-
tion increases the GDP per capita growth by 
0.75% (Sabbagh et al., 2013). Digital com-
petitiveness is gaining growing attention as a 
source of competitive advantage and as a key 
element of national strategies to achieve eco-
nomic goals such as growth and socio-eco-
nomic development (Laitsou et al., 2020). 
Economic growth as measured by the GDP 
per capita can be well explained by both the 
original and the optimised DESI. The results 
of the previous study have considerable rele-
vance for measuring, supporting and deepen-
ing digital transformation. Thus, the DESI is 
a useful indicator for explaining changes in 
the GDP per capita (Olczyk, Kuc-Czarnecka, 
2022).

5.  Conclusion

We hear about digitalisation today and every 
day in different contexts. It is very often said 
that it has a positive effect in many respects. 
We have been investigating whether its effect 
is reflected in social progress.

The aim of this paper was to analyse the 
relationship between digitalisation and the 
happiness level in the European Union coun-
tries through the DESI and WHI indices. The 
correlation and regression analysis was used 
to examine the statistical relationship be-
tween variables. A strong positive relation-
ship was found in all areas. The highest Pear-
son correlation coefficient values were found 
specifically for the DESI and WHI. Then, the 
regression analysis was used to examine how 
the value of the dependent variable changes 
following a change in one of the independent 
variables. It was found that there is a posi-
tive linear regression between the variables, 
which means that the growth of one variable 
leads to the growth of the other. As a comple-
mentary calculation, we focused on the mac-
roeconomic level of EU countries through 
the GDP per capita. Economic growth, as 
measured by the GDP per capita, can be well 
explained by (is influenced by) the DESI in-
dex and is also positively influenced by the 
WHI.

However, this work has its limitations, as 
it focuses on only one year. Here, however, 
we assume that there have been changes in 
the DESI calculation and a comparison with 
previous years would not be very accurate. 
Nevertheless, the results can be considered 
as a basis for further research in this area in 
the context of further (future) comparisons.

Today, economies and companies are for-
ced to adapt rapidly to the ever-evolving 
digital environment. Information and com-
munication technologies (ICT) have become 
more than common and, more importantly, 
a key part of everyday use for individuals, 
businesses and national economies. It is the-
refore necessary to pay attention to this area 
and to monitor how it affects different areas 
at macro, micro and personal level.
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