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Abstract
The advanced development of the world's economies requires a
detailed study of the impact of factors on the level of
digitalization, to ensure economic growth and promote the use of
information and communication technologies in the digital
economy. Digitalization of the world's economies is ensured
through the implementation of relevant regulations and policy
decisions to implement public policy and strategy of the digital
economy. The purpose of the study is to establish the pattern of
the impact of factors on the level of digitalization of world
economies by conducting a regression analysis to reflect the
dependence of the impact of factors on the level of digitalization
in 25 economies (by IMD digital competitiveness), to check the
level of digitalization of the world's economies. It is necessary to
analyze the ranking of countries in the world according to the
DiGiX Index, IMD, and DESI Digital Competitiveness Rating.
Research methods: information synthesis method; regression
analysis; systematization, and generalization. Results. It was
found that because of regression analysis, the value of the
coefficient of determination indicates that the regression model
by 78% explains the relationship between future readiness of
countries to implement digital technologies and information and
communication technologies, but there are still a small number of
other factors not included in the regression model. It is
determined that the greatest progress among EU member states
for the period 2015-2020 according to the DESI index belongs to
Ireland, the Netherlands, Malta, and Spain. It is established that
Estonia, Spain, and Denmark are in the lead in the DESI rating,
in terms of e-government implementation. The study found that
the impact of factors on the level of digitalization of world
economies contributes to solving current economic problems
through  further implementation of information and
communication technologies and improving legislation in the
digital economy, which will ensure the implementation of
effective digital policy. It is established that ensuring the
appropriate level of digitalization of the world's economies
should solve the problems in the digital economy sector faced by
governments and businesses, which requires the implementation
of measures to regulate and ensure the continued operation of the
digital economy.
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1. Introduction

At the beginning of the XXI century, humanity has
been engulfed by a wave of major global change. This
stage is characterized by the intensive development of
digital technologies, the revolution in the information
space, the acceleration of globalization, and the
digitalization of the economy. Information has acquired
the status of a key resource in government and business
processes [1; 2; 3]. The penetration of digital technologies
into life is one of the characteristic features of the future
world. This is due to advances in microelectronics and
telecommunications, IT technologies. The transition to
digitalization today is one of the key priorities in the
development of the world economy. As countries around
the world intend to carry out a comprehensive digital
transformation of the economy, it is necessary to develop
legislation on digital technologies, modernize digital
infrastructure, introduce digital practices in all key areas of
economy and management and organize training in the
transformation period [4].

Modern information, digital technologies, and
innovations used in production, distribution, exchange,
and consumption have become important in the process of
increasing competitiveness [5]. The spread of innovation
and digital technologies is observed not only in the real
sector of the economy but also in the social sphere, i.e. in
education, health care, and culture. Modern society
perceives the world through the prism of the penetration of
such phenomena of digitalization as the Internet, digital
communications, software, information and
communication technologies, etc. [6]. Changes in the
socio-economic spheres around the world are exacerbated
by the growing role of information and communication
technologies, the development and implementation of
innovations that have led to structural changes in the
economies of all developed countries and countries,
developing [7]. The product of these changes is a new type
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of economy — “Digital economy”, which is based on
digitalization. In the period of post-industrial development
and the formation of the "digital economy", human capital
becomes one of the most important factors in the socio-
economic development of regions and countries as a whole
[8;9].

The formation of a modern competitive economy and
the achievement of irreversible economic growth is hardly
possible without the implementation of a digitalization
approach. In the 21st century, the leading role in the long-
term growth of the national economy lies in innovative
and revolutionary technologies capable of formulating and
supporting long-term economic growth and social welfare.
Innovative development and scientific growth are
impossible without digital technological development and
digitalization processes. In today's global economy, digital
technologies are widely used in all sectors of the economy
and can be incorporated into any part of public life, as
result, these processes lead to a constant evolution of
business models, which over time become increasingly
digitalized [10].

The need to determine the impact of factors on the
level of digitalization of world economies is caused by the
idea of determining the course of economic development,
contributing to economic and social growth to attract
higher GDP, where this issue becomes particularly
relevant, namely in the development of the world economy,
through the application of effective innovation experience
in the economy of the country. The importance of practical
use of research results is to analyze further the impact of
factors on the level of digitalization of world economies,
to promote the implementation of digital policy, which
provides a way of state development, where economic
management will be based on information and
communication environment.

The study aims to establish regularity on the impact of
factors on the level of digitalization of world economies
by conducting a regression analysis to reflect the
dependence of factors on the level of digitalization in 25
economies according to IMD digital competitiveness, to
check the level of digitalization of world economies
DiGiX, IMD and DESI Digital Competitiveness Rating.

Research objectives of this article:

1. Analyze the progress of EU member states for the
period 2015-2020 according to the DESI index.

2. Analyze the ranking of countries by DiGiX indices,
IMD, and DESI digital competitiveness rating.

3. Analyze the use of advanced cloud computing and
analysis of big data in the EU by company size for 2018.

4. Analyze the implementation of e-government in EU
member states in 2020.

5. Conduct a regression analysis to reflect the
dependence of the impact of factors on the level of
digitalization in 25 economies around the world on the
rating of digital competitiveness IMD between the results

of future readiness of countries to implement digital
technologies and information and communication
technologies.

2. Literature review

The modern economy is characterized by the growing
role of knowledge and human capital in the organization of
modern products and services. Science and technology
have expanded the limited resources of economic
resources, offered consumers radically new types of goods
and services, and ensured the growth of national
corporations that actively innovate globally [11; 12].
Several factors contribute to these trends. Firstly, it is
globalization and digitalization of economic relations.
Digitalization brings the relationship between science,
education, manufacturing, the market -closer, and
globalization blurs the boundaries of national economies
[13].

Digitalization is a modern concept that attracts
businesses to the business world. The transformation
process into digitalization is defined as a procedure used to
reorient the economy of the state, organizations, and
communities to the system level [14; 15]. Companies that
fail to align their business digitalization strategy with the
competitive environment will face serious challenges [16].
According to the Gartner IT Glossary, “Digitalization is
the use of digital technologies to change the business
model, which will help attract new income and valuable
creative opportunities” [17].

Digitalization is defined as an activity based on
innovation, more precisely, on information technology. In
today's globalization challenges, the pandemic has had a
positive impact on the development of the digitalization of
world economies, thereby accelerating the introduction of
new innovative technologies in everyday life [18]. The
scientific literature on digitalization focuses on the
interpretation of this concept and the impact of
digitalization on various macroeconomic indicators, such
as GDP per capita, growth, productivity, etc. [19; 20].

Digitalization is formed based on three components:
the sector of information and communication technologies
(ICT); e-commerce market, measured as online sales of
goods; out-of-network consumer spending on digital
equipment. The interpretation of the concept of
“digitalization” is relatively broader than just the ICT
sector, but more specific than “all activities related to
digital data” [21]. Rapid progress towards digitalization
based on the exponential growth of technologies such as
advanced robotics, artificial intelligence, the Internet, 3D
printing, and nanotechnology have made digital
connections an increasingly distinctive feature of the
global digital economy. Also, this process is facilitated by
the accelerated market penetration of key technologies
such as cloud computing, the Internet, and mobile devices,
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which form the basis of digitalization. At the same time,
there is a huge increase in both the volume and speed of
digital data flows. In connection with digitalization, the
transformation of traditional production methods is already
taking place, where the achievement of digital
technologies is changing production opportunities and
schemes of specialization within and between countries.
Digitalization provides specialization of production
processes in both production and services, facilitating the
fragmentation of tasks and supporting the efficient process
of global supply chains [22; 23].

Digitalization facilitates market integration by
significantly reducing communication costs and increasing
compliance efficiencies, which in turn increases the
competitive advantage of those wusing innovative
technologies. They support the reduction of barriers to
entry by offering online services such as globally available
cloud computing and internet marketing platforms for
SMEs and startups, thanks to a significant reduction in the
fixed costs of doing business in both domestic and foreign
markets [10].

In recent years, the digital economy has experienced
unprecedented growth as an important component of the
fourth industrial revolution [24]. Although digitalization is
a pervasive process, its impact is crosscutting and specific,
affecting the role of governments and government
agencies in the development and implementation of new
regulations. Applying digitalization and digitalization
effectively can accelerate economic growth, increase
productivity and create jobs in countries, facilitate the
access of micro, small and medium-sized enterprises to
markets and business services, and help countries
overcome barriers for inclusive development [25].

A key aspect of digitalization is its infrastructural
nature, which has a transformational impact on the
initiation and coordination of cross-border interactions,
making digital assets easily accessible from anywhere,
thereby radically changing both management and
coordination issues in global strategy development. This
adds a new level to internationalization beyond the
country-specific physical level and fundamentally
transforms the coordination of global activities. However,
digital resources may face institutional and legal
constraints on the part of states when firms use them as
part of cross-border strategies. These characteristics mean
that digitalization is a general-purpose technology [26].

Modern tools for studying the level of digitalization
cover a variety of techniques. In particular, the main
indicators that characterize digitalization include DiGiX,
IMD Digital Competitiveness Rating, and DESI. Each
index has different methodological approaches and
contains different factors that help to investigate the
impact on the level of digitalization of world economies.
DiGiX index is a digitalization index that measures the
factors, behavior of agents and institutions that allow a

country to take full advantage of information and
communication  technologies (ICT) to increase
competitiveness and prosperity, which consists of six main
components: infrastructure, household choices, business
choices, costs, regulation and government choice [27]. The
Digital Economy and Society Index (DESI) measures the
progress of the digital economy in the EU [28], consists of
5 main indices such as measurement of communication,
human capital, use of Internet servers, integration into
digital technologies, and indicators of the e-development
environment. IMD digital competitiveness rating, forming
a rating consists of such indicators as knowledge,
technology, and future-readiness of countries to implement
digital technologies [29]. An in-depth analysis of the
issues outlined in the scientific article allows us to
conclude that foreign and Ukrainian scientists study the
influence of factors on the level of digitalization of world
economies, in terms of in-depth integration of national
economies into the structure of world innovation and
technology and economic space sufficiently.

Thus, the problem of the influence of factors on the
level of digitalization of world economies is widely
reflected in scientific publications in the form of
theoretical research and practical research. However, the
impact of factors on the level of digitalization of world
economies remains relevant and open for further research,
taking into account the reports of the European
Commission, UNCTAD, Asian Development Bank,
DiGiX Index, IMD Digital Competitiveness Rating, and
DESI Index on the impact of factors on digitalization of
world economies.

3. Methods and Materials

The realization of the purpose of this exploration
involves the involvement of such research methods as:

— analysis of the rating of countries by DiGiX indices,
IMD and DESI digital competitiveness rating in 2020;

— systematic and logical analysis, method of synthesis
of information on the progress of EU member states for
the period 2015-2020 according to the DESI index;

— systematization, generalization of the latest scientific
publications and statistics published by governments and
accountable organizations on the features of the use of
advanced cloud computing and analysis of large data in the
EU by company size in 2018.

To determine some features of the level of
digitalization of the world's economies, the method of
generalizing the implementation of e-government in EU
member states in 2020 was used. To display a dependence
of the influence of factors on the level of digitalization in
25 economies of the world according to the rating of
digital competitiveness IMD between the results of future
readiness of countries to implement digital technologies
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and the wuse of information and communication

technologies used regression analysis.
4. Results

Table 1 shows the results of regression modeling,
which allow displaying the dependence the influence of
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factors on the level of digitalization in 25 economies
around the world according to the IMD digital
competitiveness rating between the results future readiness
of countries for the introduction of digital technologies and
application  of information and communication
technologies:

Level of digftalfcation = 0,95 £+ 0,99 « Pufure readiusss + 2,34 « Teclnology

Therefore, the influence of factors on the level of
digitalization in 25 economies around the world according
to the IMD digital competitiveness rating depends on the
future-readiness of countries for the introduction of digital

technologies and application of information and
communication technologies. The model parameters are
statistically significant, as indicated by t Stat in size 0.58
and 0.83; a P-value in size 0.57 and 0.41.

Table 1: The results of regression modeling

Regression Statistics

Multiple R 0.89
R Square 0.79
Adjusted R Square 0.78
Standard Error 3.73
Observations 25
ANOVA
df SS MS F Significance F

Regression 1 1180,86 1180,86 84.83 0,0000000035
Residual 23 320,18 13.92
Total 24 1501,04

Coefficients  Standard Error t Stat P-value Lower 95%  Upper 95% Lower 95.0%  Upper 95.0%
Intercept 0.95 0.10  9.21 0,0000000035 0.74 1.17 0.74 1.17
Future readiness 0.89 1.54  0.58 0.57 -2.29 4.07 -2.29 4.07
Technology 2.34 2.80 0.83 0.41 -3.46 8.14 -3.46 8.14

Source: Compiled by the authors based on official data of IMD [29]

The value of the coefficient of determination indicates
that the model by 78% explains the relationship between
the future readiness of countries to implement digital
technologies and the application of information and
communication technologies. This suggests that there is
still a small number of other influencing factors (to the
level of digitalization in 25 economies of the world),
which are not included in the regression model [29].

According to the ranking of countries by the Index
DiGiX, which fully uses information and communication
technologies to increase the competitiveness of the level of
digitalization of economies, the TOP-10 included

Denmark, Hong Kong, Singapore, USA, Netherlands,
Luxembourg, Finland, Switzerland, UAE, Sweden. IMD
Digital Competitiveness Rating in 2020 demonstrates that
the top 10 economies in the world remain the same as last
year. The United States continues to lead the IMD digital
competitiveness ranking for the third year in a row,
followed by Singapore, Denmark (3rd place), Sweden (4th
place), Hong Kong (5th place), Switzerland (6th place),
the Netherlands (7th place), and the Republic of Korea
(8th place), Norway (9th place), and Finland close the
ranking of the top 10 countries (see Table 2).

Table 2: TOP-30 countries by Index DiGiX and IMD Digital Competitiveness Rating 2020

DiGiX IMD Digital Competitiveness Rating
Rank | Country Score Overall Technology Future readiness Knowledge
1 Denmark 1.00 USA Singapore Denmark USA
2 Hong Kong 0.97 Singapore Hong Kong SAR | USA Singapore
3 Singapore 0.94 Denmark Norway Korea Rep. Switzerland
4 United States 0.92 Sweden UAE Netherlands Sweden
5 Netherlands 0.91 Hong Kong SAR Taiwan, China Switzerland Canada
6 Luxembourg 0.90 Switzerland Sweden Norway Denmark
7 Finland 0.88 Netherlands USA Sweden Hong Kong SAR
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8 Switzerland 0.87 Korea Rep. Netherlands Taiwan, China China

9 United Arab Emirates 0.84 Norway Denmark Finland Israel

10 Sweden 0.83 Finland Finland Hong Kong SAR Korea Rep.

11 Estonia 0.82 Taiwan, China Switzerland UAE Austria

12 New Zealand 0.81 Canada Korea Rep. Singapore Germany

13 Iceland 0.81 United Kingdom Canada United Kingdom United Kingdom
14 Germany 0.81 UAE Australia Ireland Netherlands

15 Japan 0.80 Australia France Canada Finland

16 United Kingdom 0.80 China United Kingdom | Austria Norway

17 Canada 0.78 Austria Luxembourg Australia Australia

18 Norway 0.77 Germany New Zealand China Taiwan, China
19 Australia 0.77 Israel Belgium Germany Malaysia

20 Israel 0.77 Ireland Malaysia Estonia France

21 Ireland 0.76 Estonia Iceland New Zealand Belgium

22 Korea, Rep. 0.74 New Zealand Thailand Iceland Japan

23 Malaysia 0.73 Iceland Estonia Israel Estonia

24 Austria 0.73 France Saudi Arabia Qatar Ireland

25 France 0.73 Belgium Qatar Belgium Lithuania

26 Saudi Arabia 0.68 Malaysia Japan Japan Russia

27 Qatar 0.67 Japan China Luxembourg Iceland

28 China 0.67 Luxembourg Austria Saudi Arabia New Zealand
29 Belgium 0.67 Lithuania Lithuania Cyprus Slovenia

30 Oman 0.65 Qatar Ireland Lithuania Poland

Source: Compiled by the authors based on official data of IMD [29], DiGiX [27]

Fig. 1 shows the progress of EU Member States on the
overall level of digitalization of the economy and society
over the last 5 years, as measured by the progress of the
DESI score. The most significant progress is in Ireland,
followed by the Netherlands, Malta, and Spain. These
countries reflect results that are higher than the EU
average, as measured by the DESI scale. Common to these
Member States is a tough policy and targeted investment
in all areas measured by DESI. Finland and Sweden are
among the leaders in overall digital performance, but
progress over the past five years has been above average.
Denmark, Estonia, and Luxembourg have shown relatively

low levels of digitalization over the last five years,
although they remain among the best member countries in
the overall DESI ranking. In Denmark, the biggest
challenge is to improve further advanced digital skills
while in Luxembourg business digitalization is relatively
low. In Estonia, there is a relative weakness in
communication and business digitalization. It is important
to note that most countries that are below the overall EU
level in terms of digitalization have not made much
progress in the last five years. This applies in particular to
Bulgaria, Greece, and Romania.
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Fig. 1. Digital Economy and Society Index - Member States' progress, 2015-2020
Source: Compiled by the authors based on official data of DESI [28], European Commission [30]

Figure 2 shows the ranking of Member States
according to the Digital Economy and Society Index in
2020 based on 2019 data. Finland, Sweden, Denmark, and
the Netherlands have the most developed digital

economies in the EU, followed by Malta, Ireland, and
Estonia. Bulgaria, Greece, Romania, and Italy have the
lowest rates.
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Fig. 2. Digital Economy and Society Index, 2020
Source: Compiled by the authors based on official data of DESI [28], European Commission [30]

The use of advanced digital technologies, such as
artificial intelligence, cloud computing, and big data
analysis, will increase productivity and efficiency and
open up new opportunities for European businesses in all
sectors that are crucial for economic recovery. While
businesses are becoming increasingly digital, only a small
and medium-sized enterprise relies on cloud computing
(17%) and big data analysis applications (12%). Malta is

45%

the European leader in the big data sector (24% of
companies); while Finland is the most advanced in the use
of cloud computing (50% of companies). There is a
significant gap between large companies and small and
medium-sized enterprises, which exists not only for
advanced technologies but also for basic digital solutions,
such as the availability of enterprise resource planning
(ERP) and e-commerce software (see Figure 3).
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Fig. 3. Use of advanced cloud services and big data in the EU by company size (% of enterprises), 2018
Source: Compiled by the authors based on official data of Eurostat [31]

Implementing e-government can provide greater
efficiency and savings for governments, businesses, and
citizens. Digital public services, including e-health and the
use of advanced technologies to improve public services,
will help overcome the current pandemic through the
development of a successful digitalization-based strategy.
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DESI monitors the supply and demand of e-government
services, as well as the policies and implementation of
open data, which are summarized in the assessment to
measure digital public services. Estonia, Spain, and
Denmark lead the DESI rankings, while Romania, Greece,
and Slovakia have the lowest rates in the EU.
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Fig. 4. Digital Economy and Society Index (DESI) 2020, Digital public services
Source: Compiled by the authors based on official data of DESI [28], European Commission [30]

Thus, further determination of the impact of factors on
the level of digitalization of world economies will
contribute to the formation and implementation of
effective policies that will improve the functioning of
economic systems and create favorable conditions for
deeper integration of countries into the global information
technology environment.

5. Discussion

In this article, examining the impact of factors on the
level of digitalization of world economies, we found that
digitalization serves an important purpose, namely the
formation of economic and social benefits for societies and
communities. First, the current scientific literature on the
impact of factors on the level of digitalization of world
economies often combines the driving forces of an
efficient economy with the factors underlying
entrepreneurship [4; 6; 9; 10; 13; 16; 18; 26].

The findings of a significant number of researchers
explain that a sufficient level of digitalization is obtained
using information technology resources, which helps
sectors of the economy to digitalize their processes.
Besides, the relevant sectors of the economy affect the
ability of enterprises to digital transformation, and positive
beliefs and practices with the use of information
technology resources increase the ability to digital
transformation. Once the factors influencing the level of
digitalization of the world's economies are known, they
will help shape policy and develop strategies to enhance
the adoption of digital technologies. Therefore,
governments must develop strategies and policies that will
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facilitate the digital transformation of their sectors of the
economy through its promising role in business and
economic growth. To increase international
competitiveness, governments must invest in digital
technologies and their components, as they have been
shown to have a significant impact on business
performance and economic growth, and they must take
into account the greatest stakeholder support to help
transform the economy into digital [32].

Ever since Adam Smith proposed the theory of
absolute advantages that a country enjoys in the
production of a good or service, politicians have been
developing strategies to create and maintain that advantage
in key sectors of the country's economy. Digitalization is a
new tool to build and maintain such absolute advantages,
and in some cases even to allow countries to claim the
“right to win” and beat the competition in certain sectors.
Creating digital markets and stimulating digitalization can
bring significant economic benefits and lead to significant
social benefits for societies and communities.
Digitalization has the potential to increase productivity,
create new jobs and improve the quality of life in society
as a whole [33].

Due to globalization processes, economic sectors will
have to operate in a more complex information technology
environment, as the world's economies will be integrated
into a new level of digitalization, which is significantly
different from the current state of information technology.
Thus, economic sectors will face new challenges, as the
transition to a new level of digitalization of the world's
economies will lead to increased attention to improving
legislation in the information technology environment.
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Therefore, the research conducted by scientists does not
provide relevant information on the impact of factors on
the level of digitalization of world economies. Thus, we
consider it expedient to orient further research in this
direction for the analysis of the impact of factors on the
level of digitalization of world economies.

6. Conclusion

Because of the analysis of the impact of factors on the
level of digitalization of the world's economies, it was
found that due to the conditions of intensification of
information technology processes, improving the
functioning of sectors of the economy is becoming
increasingly important. The fourth wave of the industrial
revolution in the early 21st century creates a digital space
that combines the virtual world with the physical.
Information and communication technologies are the
driving forces of this evolution. The future of countries
depends on how national governments can coordinate
business and individuals to work with digital technologies
to ensure an appropriate level of digitalization of
economies.

To ensure an effective level of digitalization of
economies, it is necessary to address issues such as the
appropriate infrastructure of the Internet, the regulatory
framework in the digital economy, business readiness for
the implementation of information and communication
technologies. Governments should develop policies that
support Dbasic infrastructure development in close
collaboration with other stakeholders, promptly implement
the universal long-term goals of modern technological
development, and manage the adaptation of the
information environment to ensure effective digitalization
of economies and maximize ICT benefits. Digitalization
has become a promising vector for the world economy, but
digital development remains an ongoing process rather
than an effective solution to the problems of every national
economy. National governments must redouble their
efforts to create a better and larger infrastructure for the
growth of the digital economy.

Thus, ensuring the proper level of digitalization of the
world's economies will be achieved through the creation of
a system that allows for the improvement and application
of the best innovations around the world, where this
process remains a key goal of governments. As a result,
the implementation of legislation in the digital economy
sector is becoming a topic of great interest both for the
entities themselves and for the public sector as a whole.

The practical significance of the study is that the
theoretical provisions, conclusions, and recommendations
developed by the author and proposed in the article can be
used to: increase the level of digitalization economies of
the world and reduction dependencies the influence of
factors on the level of digitalization, etc.

Further research may focus on improving legislation to
facilitate the implementation of policies in the digital
economy, which will reduce dependencies on the impact
of factors on the level of digitalization and improve the
economic activity of entities and the current level of the
economy. Empowerment and widespread use of innovative,
information technology, economic, policy, and research
approaches to policy regulation in the digital economy at
the interstate level can serve as a basis for future strategies.

References

[1] Meshcheryakova, T. “Problems of the development of
international standards of “green building” in Russia”. IOP
Conf. Ser.: Earth and Envir. Scie. 90. 012118. 2017.
DOI:10.1088/1755-1315/90/1/012118.

[2] Meshcheryakova, T. “Evaluation of innovation activity
science-intensive and high-tech of enterprises”. MATEC
Web of Conferences. 170. 01048. 2018/
DOI:10.1051/matecconf/201817001048.

[3] Dubova, Y.I. “Information and communication technologies
as a modern institute of increase of effectiveness of
marketing activities in Russia”. Advances in intelligent
systems and computing, 726, pp. 386-392, 2019.
DOI:10.1007/978-3-319-90835-9 45.

[4] Grabovyy, P. “Digitalization of the world economy - a
factor in the development of society”. E3S Web of
Conferences. 135. 04058. 2019. DOL:
10.1051/e3sconf/201913504058.

[5] Yudina, T.N. “Understanding the digital economy”. Theor.
Econ. 33, pp. 12-16, 2016.

[6] Gnatyshina, E.V.; Salamatov, A.A. “Digitalization and
formation of digital culture: Social and educational aspects”.
Bull Chelyabinsk State Pedagog Univ. 8, pp. 19-24, 2017.

[7]1 Vrchota, J., Mafikova, M., Rehof, P., Rolinek, L., Tousek, R.
“Human Resources Readiness for Industry 4.0”. J. Open
Innov. Technol. Mark. Complex. 6, 3, 2020.

[8] Czarniewski, S. “Quality parameters of human capital in the
digital economy”. Int. J. Acad. Res. Account. Financ.
Manag. Sci. 4, pp. 193-198, 2014

[9] Zaborovskaia, O., Nadezhina, O., Avduevskaya, E. “The
Impact of Digitalization on the Formation of Human Capital
at the Regional Level. Journal of Open Innovation:
Technology, Market, and Complexity. no. 6. 184, 2020.
DOI:10.3390/joitmc6040184.

[10] Sepashvili, E. “Supporting Digitalization: Key Goal for
National Competitiveness in Digital Global Economy”.
Economia Aziendale Online, 11(2), pp. 191-198, 2020

[11] Singareddy, R. R. R., Ranjan, P., Balamurugan, A., &
Shabana, C. (). “Financial inclusion remodeling: Including
the excluded masses”. Space and Culture, India, 6(5), pp.
178-188, 2019. DOI:10.20896/SACI.V6I5.375.

[12] Akhmadeev, R.G., Kosov, M.E., Bykanova, O.A. &
Turishcheva, T.B. “Development of venture financing to
ensure the economic security of a country”. Proceedings of
the 32nd International Business Information Management
Association Conference, IBIMA 2018 - Vision 2020:
Sustainable Economic Development and Application of
Innovation Management from Regional expansion to Global
Growth, pp. 51-56. 2018



IJCSNS International Journal of Computer Science and Network Security, VOL.21 No.5, May 2021 191

[13] Vasilev, V.L., Gapsalamov, A.R., Akhmetshin, E.,
Bochkareva, T., Yumashev, A., & Anisimova, T.
“Digitalization peculiarities of organizations: a case study”.
Entrepreneurship and Sustainability, Iss. 7, pp. 3173-3190,
2020.

[14] Brennen, J.S. & Kreiss, D. “'Digitalization” in Jensen, K.B.,
Rothennbuhler, E.W., Pooley, J.D. and Craig, R.T. (Eds).
The International encyclopedia of communication theory
and philosophy, Wiley-Blackwell, Chinchester, pp. 556-566,
2016.

[15] Unruh, G. and Kiron, D. “Digital Transformation on
Purpose”. MIT Sloan Management Review, November 2017.

[16] Kumarasinghe, W. & Athambawa, H. “The Impact of
Digitalization On Business Models With Special Reference
To Management Accounting In Small And Medium
Enterprises In Colombo District”. International Journal of
Scientific & Technology Research. no. 9, pp. 6654-6665,
2020.

[17] Brennen, S. & Kreiss, D. Digitalization and Digitization.
Sept. 2014

[18] Shoakhmedova N.X., Khashimova D.P., Belalova G. A.
“Digitalization of the economy during a pandemic:
accelerating the pace of development”. Journal of Critical
Reviews, 7 (15), pp. 2491-2498, 2020. DOI:
10.31838/jcr.07.15.333.

[19] Mammadli, E., Klivak, V. “Measuring the Effect of the
Digitalization” January 24, 2021. DOI:
10.2139/ssrn.3524823.

[20] Katz, R., Koutroumpis, P., & Martin Callorda, F. “Using a
digitization index to measure the economic and social
impact of digital agendas”. info, 16(1), pp. 32-44, 2014.

[21] Digital McKinsey. The rise of Digital Challengers. How
digitization can become the next growth engine for Central
and Eastern Europe.
https://digitalchallengers.mckinsey.com/. accessed Dec. 3.
2020.

[22] Asian Development Bank. Asian Economic Integration
Report 2019/2020: Demographic Change, Productivity, and
the Role of Technology, ADB, Manilla, 2019.

[23] The Commonwealth. The State of the Digital Economy
in the Commonwealth.  https://thecommonwealth.org/sites/

default/files/inline/Digital%20Connectivity%20Report_low
%?20res_.pdf. accessed Dec. 3. 2020.

[24] UNCTAD. Digital Economy Report: Value Creation and
Capture: Implications for Developing Countries. UNCTAD,
Geneva. https:// unctad.org/en/pages/PublicationWebflyer.
aspx?publicationid=2466. accessed Dec. 10. 2020.

[25] UNCTAD. Information Economy Report 2017:
Digitalization, Trade and Development, UNCTAD, New
York and Geneva.

[26] Autio, E., Mudambi, R., Yoo, Y. (). Digitalization and
globalizationin a turbulent world: Centrifugal and
centripetal forces. Global Strategy Journal. no.11, pp. 3-16,
2021. DOI: 10.1002/gsj.139616 AUTIO ET AL.

[27] DiGiX. The Digitization Index.
https://www.bbvaresearch.com/en/publicaciones/digix-
2020-update-a-multidimensional-index-of-digitization/.
accessed Jan. 9. 2021.

[28] DESI 2020. Digital Economy and Society Index.
https://ec.europa.eu/digital-single-market/en/digital-
economy-and-society-index-desi. accessed Jan. 19. 2021.

[29] IMD World Digital Competitiveness Ranking 2020.
https://www.imd.org/wcc/world-competitiveness-center-
rankings/world-digital-competitiveness-rankings-2020/.
accessed Jan. 19. 2021.

[30] European Commission. Shaping Europe’s digital future,
COM. https://eufordigital.eu/wp-
content/uploads/2020/04/communication-shaping-europes-
digital-future-feb2020_en_4.pdf. accessed Jan. 29. 2021.

[31] Eurostat. Community survey on ICT usage and e-commerce
in  enterprises. https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Statistics on ICT usage and e-
commerce_introduced. accessed Jan. 19. 2021.

[32] Alraja, M., Hussein, M., Sid Ahmed, H. “What affects the
digitalization process in developing economies? An
evidence from SMEs sector in Oman”. Bulletin of Electrical
Engineering and Informatics. 2021. DOIL: 10.441-448.
10.11591/eei.v10i1.2033.

[33] Strategy “Digitization for economic growth and job
creation”. Regional and  industry  perspectives.
https://www.strategyand.pwc.com/m1/en/reports/digitizatio
n-for-economic-growth-and-job-creation.pdf. accessed Dec.
3.2020.



