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INTRODUCTION

The intensification of globalization processes and 
the transition of developed countries to the latest 
competitive models of social development based on 4.0 
technological paradigm have led to the transformation 
of information and communication technology into a 
strategically important resource and imperative of global 
competitiveness. In the XXI century, national leadership 
will be ensured by a high level of new digital competencies 
and the creation of new jobs in various sectors of the 
economy. Global challenges, qualitative structural changes 
in the labor market, acceleration of technological, socio-
demographic and environmental threats in the context 
of pervasive risks and the need to achieve sustainable 
development goals have exacerbated the need to form a 
networked global digital ecosystem.

The relevance of the study topic The digital economy: the 
impact of ICT on human capital and the formation of 
future competencies is the result of: 

• firstly, the competitive pressure of highly-
developed countries, which focus on building 
a digital society and transforming business 
models, developing new sectors of the economy, 
maintaining high economic growth and 
productivity through automation, digitalization of 
production processes, as well as focusing on the 
efficient use of human capital and attracting talent; 

• secondly, the presence of a competitive national 
scientific, educational and human potential, which 
are the prerequisites for accelerated development 
of the information and communication technology 
sector and the development of a powerful digital 
economy, an ability to overcome the technological 
gap and increase Ukraine’s international 
competitiveness.

The object of the study is the processes of digitalization of 
national economic systems.

The features, prerequisites, imperatives, patterns and 
directions for the digital economy’s development in 
Ukraine are the subject of the study.

The aim of the study is to substantiate the roadmap for the 
digital transformation of Ukraine’s economy through the 
development of human capital and the formation of future 
competencies based on the generalization of patterns and 
features, preconditions and consequences of the processes 
of digital transformation of national economic models and 
in-depth study of the needs and opinions of citizens on the 
impact of ICT on the development of society, the economy 
and labor market.

A comprehensive approach to achieving this goal has led 
to a number of scientific problems:

— to characterize the essence and preconditions of the 
global digital economy;

— to identify global trends of the digital economy and 
its key archetypes;

— to identify the main technological trends in the 
development of information and communication 
technology;

— to reveal the digital transformation of economic 
models

— to evaluate the dynamics and trends of employment 
transformation in the digital economy;

— to generalize and systematize the impact of ICT on 
the formation of future competencies;

— to characterize the essence of the UN Sustainable 
Development Goals and the role of digitalization 
processes in their implementation;

— to reveal the peculiarities of formation of the digital 
model in the Ukrainian economy and its archetype 
as a Service Powerhouse;

— to assess the current state and parameters of 
development of Ukraine’s digital economy;

— to study the impact of ICT on society, the digital 
economy and future jobs in Ukraine by holding a 
sociological survey;

— to substantiate the roadmap for the digital 
transformation of Ukraine’s economy through the 
development of human capital and the formation of 
future competencies.
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The information base of the study consists of domestic 
and foreign monographic and periodical scientific 
publications, Internet resources, official statistical and 
analytical materials of leading international organizations 
and institutions, such as: Organization for Economic 
Co-operation and Development; World Economic Forum; 
European Commission; World Bank and International 
Center for Development Studies; Employment and 
Training Administration of the US Department of Labor; 
World Intellectual Property Organization; International 
Labour Organization; International Telecommunication 
Union; UN Conference on Trade and Development, etc. 

An important scientific basis for the study was laid by 
experts from Arthur D. Little international consulting 
company in the work Think digital. Think archetype. 
Your digital economy model, as well as the annual 
reports on information and communication technology 
compiled by Huawei Corporation, as well as reports 
compiled by companies A.T. Kearney, PwC, Deloitte, 
McKinsey, AVentures, etc., as well as government agencies 
of the countries that spearhead the digital economy’s 
development. The study used materials and regulations 
of domestic organizations and institutions, in particular: 
the Cabinet of Ministers of Ukraine, the State Statistics 
Committee of Ukraine, the Ministry of Economic 
Development and Trade of Ukraine, the Ministry of Digital 
Transformation of Ukraine, etc.

The logic of the study involves its division into several 
parts. Global trends of digital economy development 
are analyzed in part one. In part two, the focus is on the 
peculiarities of digital economy development in Ukraine 
as a representative of the Service Powerhouse archetype, 
and its uniqueness lies in the study of the impact of ICT 
on the digital economy and future jobs in Ukraine. Part 
three consists of a roadmap for the digital transformation 
of Ukraine’s economy through the lens of human capital 
development and the formation of future competencies.

The study focuses on the evolution of the digital 
economy and its conceptual foundations, generalization 
of approaches to the interpretation of the concept of the 
digital economy, analysis of the impact of Industry 4.0 
technologies on the digital transformation of the world’s 

economies, systematization of technological trends, as well 
as establishment of the relationship between the digital 
economy and high technologies of the Fourth Industrial 
Revolution. The authors identified the digital economy’s 
components, and summarized the characteristics of digital 
economy archetypes in accordance with the study by 
Arthur D. Little. The study highlights the current trends 
of the global ICT market and its geographical structure, as 
well as the dynamics of global expenditures on traditional 
and new information and communication technologies. 
The authors systematized the key components of the digital 
infrastructure, analyzed the dynamics of coverage of the 
world’s population by the mobile Internet network, and 
identified groups of countries in terms of digitalization and 
development of digital infrastructure.

This study is the first to carry out a retrospective analysis 
of the development stages of the digital economy through 
the lens of wireless Internet networks evolution and 
information and communication technology development. 
Based on cluster analysis of the integrated indicators 
of Huawei’s Global connectivity index and Digital 
Intelligence Index, the countries were classified into groups 
according to their level of digitalization and development 
of digital infrastructure.

The study improved the systematization of technological 
trends by three groups of technologies: basic, enabling 
technologies and application domains, and assessed the 
potential of their application in the economy. The logical-
semantic interpretation of the concept of the digital 
economy has been further developed, and proposed 
to mean activities that are closely related to the use, 
development and implementation of information and 
communication technology, in the process of which 
added value and public goods are created. Approaches 
to determining components of the digital economy are 
systematized based on the analysis of the approaches 
used by authoritative international organizations and the 
identification of key components: digital infrastructure, 
human capital, financial resources, higher education, 
business environment and public policy.

The authors have carried out a thorough study and 
summarization of the world’s best experience regarding 
structural changes in the economy that occur due to ICT 
diffusion. The study researched changes in the global value 
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chains of the digital economy and the processes of digital 
transformation at the macro and micro levels, as well as 
the latest business models based on digital platforms.

The sector model of the economy, the concept of digital 
economy archetypes and the model of value added at 
different stages of a product’s launch to a market have 
been further developed. The authors substantiated the 
necessity of pragmatic positioning in global value chains 
based on forecasting and implementation of the latest 
technologies.

The study analyzes employment in the ICT sector, as well 
as changes in the structure of employment and the nature 
of work. It identifies the main problems of the digital 
economy’s labor market, such as occupational imbalance 
in the modern labor market, the imbalance between supply 
and demand for skills and the lack of digital skills. A 
comprehensive analysis of the labor market carried out on 
the basis of digital labor platforms has identified the main 
problems that arise in connection with their development 
and the need to update regulatory policy in the field of 
labor and social protection.

The important results come from the analysis of the 
competency model’s transformation under the influence 
of ICT. The study further develops the systematization of 
the forms and factors of transformation of the education 
system on the basis of the competence approach, and the 
substantiation of the impact of technological trends on 
the labor market and job creation in the digital economic 
system. It reveals the role of online educational platforms 
in changing the priorities of skills development in the 
context of the Covid-19 pandemic.

The study analyzes the current state of digitalization of 
Ukraine’s economy, taking into account the challenges 
that the country faced in recent years. Using the author’s 
methodology, the processes of digitalization of the 
Ukrainian economy are grouped and analyzed on the basis 
of the dynamics of domestic and international ratings. 
OECD methodological approaches were adapted to 
analyze the indicators of development of Ukraine’s digital 
economy.

The results of the survey became an important basis for the 
uniqueness of the study. The survey data is represented 
in two dimensions: digital economy development, 
digitalization skills and competencies. For the first time, 
sociological information was obtained on the impact of ICT 
on the digital economy and future jobs in Ukraine in terms 
of five target groups (academia, civil service, business 
and entrepreneurship, the public sector and temporarily 
unemployed persons). The concept of digital competence 
disproportion has been introduced into scientific 
circulation, which is proposed to mean the existing gap 
between the possession of skills and the need for them 
(based on self-assessment of their importance).

The authors improve the set of indicators for studying 
the impact of ICT on the digital economy and future jobs 
in Ukraine, as well as the methodological principles for 
their research, in particular: identification of the types 
of respondents in relation to ICT (optimist, rationalist, 
agnostic, pessimist, skeptic); and attitudes to ICT by 
developing a typology of users (active user, prospective 
professional, prospective user, active professional, skeptic, 
observer). 

The study also further develops: 

• substantiation of digital economy development 
priorities in Ukraine and priority tasks of the state, 
business structures and education; 

• methodical principles of calculation and essential 
interpretation of integrated ratings of current 
mastery and future use of ICT; 

• methodical approaches to the quantitative 
interpretation of survey results (individual 
options for answering the questionnaire), which 
enables the calculation of the overall score for a 
particular object of study, as well as conducting 
a comparative and dynamic analysis the survey’s 
results.

The roadmap developed for the digital transformation 
of Ukraine’s economy through the lens of human capital 
development and the formation of future competencies 
builds on the following key policy groups: technologies 
(policy in the field of science and technology, policy 
on development of latest technology, policy in the 
field of artificial intelligence, cybersecurity strategy), 
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industry (e-government policy, Industry 4.0 development 
policy, policy for digitalization of other sectors), 
opportunities (digital education policy, digital accessibility 
and awareness policy, ICT higher education policy, ICT 
personnel policy, specialized skills development policy) 
and ecosystem (digital business support policy).

We hope that our research will be of interest to scientists, 
practitioners, civil servants and future professionals. We 
look forward to further cooperation with domestic and 
foreign colleagues whose research interests are related 
to information and communication technology within 
the established international network of digital economy 
researchers.
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І. DIGITAL ECONOMY: 
GLOBAL TRENDS
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The global economy is developing under the influence 
of political, socio-economic, environmental and, above 
all, technological imperatives. Industry 4.0 technologies 
are causing a digital transformation of business models 
and national economies, opening up new prospects for 
innovators, and ensuring global competitiveness for 
both national and regional ecosystems. This concerns the 
following trends:

• digitalization;

• global value chains engagement and 
platformization;

• intellectualization;

• automation and robotization.

Digital economy, which is based on digital technologies, 
ensures the efficient use of resources and increased 
multifactor productivity, and also increases rates of 
economic growth and inclusion in global value chains. 
Digital economy has a significant impact on society and 
methods of interpersonal interaction, introducing broad 
social changes.

Evolution of the digital economy. The traditional drivers 
of the digital economy’s development – economic, political 
and technological, are now joined by new forces: the 
growing demand for digital technologies, the rapid growth 
of cross-border e-commerce, the development of global 
value chains, the global pandemic and the transformation 
of the labor market under the influence of information and 
communication technology.

The formation of digital economy is closely linked to 
evolution of the Internet, especially the availability of 
wireless networks (Table 1). In the 1990s, economic 
change was driven mainly by the advent of the Internet, 
which still remains the basis for the growth of digital 
economy. However, during the 2000s and 2010s, the 
rapid development of information and communication 
technology ensured the spread of digitalization and 
deepened the digital transformation of economic growth 
models across the globe.

The digital economy is an activity closely related 
to the use and implementation of information and 
communication technology, in the process of which 
added value and public goods are created.

In economics, researchers and scholars, as well as experts 
from international organizations, have given the concept of 
digital economy a definition in both a broad and a narrow 
sense. However, a common feature defined by scholars 
and analysts of internationally reputable organizations, 
which unites the interpretation of its essence, is that it is 
an activity closely related to the use and implementation 
of information and communication technology, in the 
process of which added value and public goods are 
created (Appendix A, Table 1).

Digital economy and technological trends: evolution, 
components and archetypes

1.1
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Year Network Connection 

standard

Speed Throughput Connection 

technology

ICT development Stages

1980s 1G AMPS, TACS − − Analog − Information 

economy 

1992 2G GSM, GPRS, 

EDGE

64 Kbps Narrowband Internet

Digital

Short Message 

/ Multimedia 

Messaging Service 

(SMS/MMS) Internet 

economy

2001 3G UMTS/HSPA 2 Mbps Broadband Internet SMS/MMS, Internet 

access, video calls, 

mobile TV

2010 4G LTE, LTE 

Advanced

100 Mbps Mobile broadband 

Internet

SMS/MMS, Internet 

access, video calls, 

mobile TV, game 

services, cloud 

computing

Digital economy

2020 5G − 100 Gbps Ubiquitous 

connection

Internet access, 

instant messaging, 

video calls, high-

quality mobile TV, 

mobile 3D TV, cloud 

computing, gaming 

services, Internet of 

Things

2030s 6G1 − 1 Tbps Massive MIMO/ large-

scale antenna arrays

(Massive MIMO)

Internet of Things, 

Internet of Senses, 

Artificial Intelligence 

systems, digital twin 

of the physical world

Evolution of wireless Internet networks and stages of digital economy 
formation

Source: composed by the authors based on data from2,3.

1The 6G (Sixth generation) network is currently under development. In 2019, Huawei began developing network solutions for 6G, and in June the same year, Nokia, Ericsson and 
SK Telecom signed a memorandum on the development of a sixth generation network - GSMArena.com. (August 14, 2019). Nokia, Ericsson and SK Telecom. : GSMArena.com
2European Commission. (2016, April 18). From 1G to 5G Infographic. : European Commission
3CTIA Research Team. (29 October 2018 p.). We Just Have that Connection: A Brief History of Mobile Broadband.

Table 1.1

https://www.gsmarena.com/huawei_begins_6g_research_in_its_canadian_r_d_centre-news-38682.php
https://www.gsmarena.com/huawei_begins_6g_research_in_its_canadian_r_d_centre-news-38682.php
https://digital-strategy.ec.europa.eu/en/library/1g-5g-infographic
 https://ec.europa.eu/digital-single-market/en/news/1g-5g-infographic 
https://www.ctia.org/news/we-just-have-that-connection-a-brief-history-of-mobile-broadband
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In particular, digital economy is a result of the 
development and implementation of new technologies and 
innovations in the field of information and communication, 
which has an impact on all sectors of the economy and 
society. Digital economy, as an economic phenomenon, 
unites the markets of digital technologies and covers 

all economic entities involved in the trade in goods and 
services via the Internet and digital platforms. The digital 
transformation of traditional sectors of the economy 
is based on information, communication and digital 
technologies.

The term of digital economy in broad and narrow senses

Source: composed by the authors based on4.

4Arthur D. Little, Huawei. (2020). Think differently. Think archetype. Your digital economy model. A novel approach to digital transformation and policy reform. Luxembourg: Arthur 
D. Little.
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Quaternary sector (research and development)

Quinary sector (highly professional activities)

Tertiary sector (utilities, trade, financial services, communications 
and transport, health care, education, real estate, information 
technologies, public sector) 

Digital functions

Digital solutions

Digital services

Digital products

Digital economy in a 
narrow sense

The core of digital economy is the ICT sector

Figure 1.1

https://www-file.huawei.com/-/media/corp2020/pdf/public-policy/adl_huawei_digital_transformation_main_report.pdf?la=en

https://www-file.huawei.com/-/media/corp2020/pdf/public-policy/adl_huawei_digital_transformation_main_report.pdf?la=en
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In the context of the global Covid-19 pandemic, 
digital economy and digital technology have 
gained a decisive role in maintaining the 
economic activity of developed and certain 
developing countries.

Modern digital economy is characterized by the 
following five trends:

firstly, the Internet has become crucial during 
the crisis;

secondly, there remains a gap in the use of 
technology and the Internet between countries;

thirdly, there is a growing need to manage 
digital threats and risks;

fourthly, data is a key resource;

fifthly, the development of digital technology is 
concentrated in certain G20 countries.

In a broad sense, digital economy is composed of the 
traditional sectors of the economy (industry, agriculture, 
trade, health care, education, transportation, etc.), which 
are being transformed by the introduction of digital 
technologies. In a narrow sense, digital economy is a set 
of digital functions, solutions, products and services that 
create added value for participants of the business sector 
and their customers (Figure 1).

In this context, the technologies of the Fourth Industrial 
Revolution (Industry 4.0) have a significant impact on the 
digital transformation of the traditional economy and the 
intensity of the digital economy’s development. However, 
at present, international organizations, national statistical 
offices and academia are yet to define a single clear list of 
sectors of the digital economy, as research carried out by 
the Statistics Department of the International Monetary 
Fund confirms. For example, the United Nations run 
International Standard Industrial Classification of All 
Economic Activities defines a sector of information and 
communication technologies (manufacture of semi-
conductors, computers and communication equipment, 
software, telecommunications, computer application, data 
processing and web portals), and a sector of content and 
mass media. The Central Product Classification (CPC) 
includes ICT products, content and media products.

The European Patent Office5 identifies three groups 
of Industry 4.0 technologies that influence the digital 
economy’s development:

— core technologies, which form the foundation and 
allow transformations of any object (device) into a 
smart device that becomes a part of the Internet of 
Things: communication technologies, IT equipment, 
software;

— enabling technologies, which are used in 
conjunction with connected objects: data 
management, user interfaces, geolocation, data 
security, cybersecurity, 3D systems, power supplies 
and artificial intelligence;

— application domains – technological solutions 
for smart objects: electronic commerce (consumer 
goods, services), smart transport, health care, 
industry, infrastructure, agriculture.

Given the classification of the European Patent Office, it 
is expedient to categorize modern technological trends 
according to the above-mentioned features and groups 
(Table 2).

5European Patent Office. (2020). EPO study global trends in 4IR technologies.

https://www.epo.org/news-events/in-focus/ict/fourth-industrial-revolution.html
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Systematization of technological trends and their application in the economy

Group of 

technologies

Technologies Potential application in  the economy

Core 

technologies
• 5G communication

• Internet of Things

• Robotics 

5G communication is a new digital economy infrastructure that supports 

the operation of artificial intelligence, cloud computing, Big Data processing 

and the Internet of Things, including its industrial applications.

The Internet of Things enables connection between different physical 

devices for the purpose of exchanging data. The Industrial Internet 

of Things, together with robotics, provides increased manufacturing 

productivity and effective involvement in global value chains.

The use of 5G communication, the Internet of Things and robotics has 

potential in all areas of the traditional economy: primary, secondary and 

tertiary, as well as in the knowledge economy (education, science, health 

care)

Enabling 

technologies 
• Additive manufacturing (3D 

printing)

• Cloud computing

• Big Data and its analysis

• Artificial intelligence and 
machine learning

• Augmented and virtual reality

• Cybersecurity

• Quantum computing

• Intelligent software agents

• Blockchain

Enabling technologies coupled with a developed 5G infrastructure and the 

introduction of the Internet of Things enables economic entities to respond 

flexibly to changes in consumer needs and latest trends.

The introduction of enabling technologies in the sectors of the traditional 

economy helps to ensure the high level of the country’s competitiveness 

and improve the quality of life and security thanks to rapid responses to 

change and inclusion in global value chains

Application 

domains
• Remote control of devices (in 

manufacturing, unmanned 
vehicles, health care, etc.)

• Technological solutions using 5G 
communications

• Unmanned vehicles

• Smart cities

• Digital health (health monitoring 
sensors, autonomous injection 
devices)

• Digital payments and settlements

These technological solutions are aimed at the development and 

implementation of smart technologies. In combination with basic and 

auxiliary technologies, application domains become the basis for new 

digital platforms: digital business (e-Business), electronic government 

(e-Government), digital learning (e-Education), digital health (e-Health), 

digital commerce (e-Commerce), agricultural technologies (Agritech), 

finance technologies (Fintech), smart cities and the sharing economy

The influence of digitalization and intensification 
of research and development in the field of digital 
technologies causes rapid and structural transformations 

of economic sectors, as well as creating a significant social 
effect (in particular, the development of smart cities, 
digitalization of health care and education) (Figure 2).

Table 1.2
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Mutual relationship between digital economy and the technologies of the 
Fourth Industrial Revolution

Figure 1.2 

In the context of the global Covid-19 pandemic, digital 
economy and digital technologies have gained a decisive 
role in maintaining the economic activity of developed and 
certain developing countries. OECD analysts note that the 
modern digital economy is characterized by the following 
five trends: the Internet has become crucial during the 
crisis, there remains a gap in the use of technology and 
the Internet between countries, there is a growing need to 
manage digital threats and risks, data is a key resource, 
the development of digital technology is concentrated in 
certain G20 countries.

Components of digital economy. Digital economy and 
digital technologies are becoming the foundation of an 
increasing number of operations and an integral part of the 
economic system as a whole. During the transformation of 
traditional economy, the key elements of digital economy 
are digital infrastructure, human capital, financial 
resources, higher education, business environment and 
public policy (Figure 3). 

Sectors of the economy Industry 4.0 Technologies Digital economy
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od
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tio

n 
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 In
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ry

 4
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Internet of Things
The Internet of Things 
production platforms
Big Data and analysis
Cloud computing
Additive manufacturing
Augmented and virtual reality
Simulations (industrial 
simulation models)
Digital twin
Horizontal and vertical systems
Artificial intelligence and 
machine learning
Robotics (Autonomous 
mobile robots)
Cyber-physical systems
5G
Starlink satellite Internet
Cybersecurity

—
—

—
—
—
—
—

—
—
—

—

—
—
—
—

Primary and 
secondary sectors:

Industry 4.0 (the Internet 
of Things, production 
platforms and robotization)
Farming based on agritech
Smart construction 
management system

—

—
—

Tertiary sector:

Smart cities: public utilities, 
urban development, transport, 
communications, municipal 
administration
Digital finance and banking 
services
Digital health
Digital trade
Electronic government
Digital learning
Information and 
communication technologies

—

—

—
—
—
—
—

Quaternary sector:

Research and development—

Quinary sector:

ICT management—

Primary sector:

Raw resource extraction
Farming

Secondary sector:

Process manufacturing
Construction

Tertiary sector:

Utilities
Trade
Financial services
Communications and        
transport
Health care
Real estate
Information technologies
Education
Public sector

Quaternary sector:

Research and development

Quinary sector:

Highly professional activities 
(management)

—
—

—
—

—
—
—
—

—
—
—
—
—

—

—
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Figure 1.3Systematization of approaches to the definition 
of components of the digital economy

Digital economy archetypes. According to the study 
Think digital. Think archetype. Your digital economy 
model by Huawei and Arthur D. Little, researchers 
identify seven digital economy archetypes depending 
on the degree of involvement in global value chains in 
the field of ICT, the level of research and development, 
especially costs and innovation results (patents, 

products). Depending on the country’s digital economy 
archetype, experts have identified a set of policies and 
tools, the implementation of which allows moving from 
one archetype to another while creating competitive 
advantages and expanding opportunities to engage in 
global value chains (Table 3).

UNCTAD Digital 
Economy Report

Digital Economy
and Society Index

China Academy of
Information and
Communications Technology

Partnership core list
of ICT indicators

Partnership on Measuring
ICT for Development

ICT infrastructure and access to it
Access and use of ICT by households and citizens
Access and use of ICT by enterprises
ICT sector and trade in ICT goods
ICT in education
ICT in government

—
—
—
—
—
—

Digital industrialization (digital sectors of the economy): telecommunications industry,
information and electronics industry, software production, Internet service industry
Industrial digitalization (traditional economy): farming, industry and services

—

—

Essential components of digital economy: fundamental innovations 
(semiconductors, processors), key technologies (computers, telecommunication devices), 
infrastructure (Internet and telecommunication networks)
Digital and information technology sectors
Traditional economy sectors

—

—

—

Communication infrastructure (connectivity): fixed and mobile broadband Internet, fast and
ultra-fast broadband Internet
Human capital: basic skills and use of the Internet, improvement and development of skills
Internet use: the use of content, communications and online transactions by citizens
Digital technology integration: digitalization of business and digital commerce
Integration of digital public services: electronic government and digital health

—

—
—

—

—
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6Huawei, Arthur D. Little. (2020). Think differently. Think archetype. Your digital economy model. A novel approach to digital transformation and policy.  
Luxembourg: Arthur D. Little
7IMD (2020). World Digital Competitiveness

Country 

archetypes Characteristics Countries

World digital competitiveness ranking

Global 

position 

(63 countries)

Ratings

Knowledge Technology Future 

readiness

Innovation 
Hubs

Innovation Hubs are countries that maintain 
leadership in research and development of 
technological innovations. These countries have 
created conditions for the development of startups 
and boast the world's largest technology companies

USA 1 1 7 2

South Korea 8 10 12 3

Norway 9 16 3 6

Great 
Britain

13 13 16 13

China 16 8 27 18

Israel 19 9 32 23

Efficient 
Prosumer

Countries that actively implement innovation 
and participate in global ICT value chains. 
Countries of this archetype aim to increase the 
competitiveness of all sectors of their economy 
through technological innovation, research and 
development

Germany 18 12 31 19

France 24 20 15 31

Japan 27 22 26 26

Service 
Powerhouse

Centers for the creation and export of ICT services. 
Countries of the Service Powerhouse archetype 
form the global supply of ICT services

Ireland 20 24 30 14

Brazil 51 57 57 43

Philippines 57 62 53 54

Ukraine 58 38 59 61

Global 
Factory

Leading countries in ICT production, with the key 
competitive advantage over the Powerful Service 
center being cheap labor

Thailand 39 43 22 45

Malaysia 26 19 20 32

Mexico 54 52 56 52

Business Hub The key quality of such countries is the presence of 
a favorable business environment, which enables 
them to become regional business centers and 
to participate in global ICT value chains as trading 
platforms

Singapore 2 2 1 12

Turkey 44 56 42 34

South Africa 60 60 55 57

ICT Patron A feature that distinguishes the countries of this 
archetype from efficient producers / consumers 
is insignificant participation in the global ICT 
value chains coupled with large consumption of 
information and communication services. 

Canada 12 5 13 15

Saudi Arabia 34 46 24 28

Russia 43 26 47 53

ICT Novice Countries with the lowest contribution to the global 
ICT value chain that are also characterized by 
economic and geopolitical instability and low levels 
of education

Egypt N/A N/A N/A N/A

Nigeria N/A N/A N/A N/A

Zambia N/A N/A N/A N/A

Pakistan N/A N/A N/A N/A

Characteristics of digital economy archetypes according to the study 
by Arthur D. Little 

Table 1.3

Source: generalized by the authors on the basis of 6,7.

https://www-file.huawei.com/-/media/corp2020/pdf/public-policy/adl_huawei_digital_transformation_main_report.pdf?la=en

https://www-file.huawei.com/-/media/corp2020/pdf/public-policy/adl_huawei_digital_transformation_main_report.pdf?la=en

https://www.imd.org/wcc/world-competitiveness-center-rankings/world-digital-competitiveness-rankings-2020/
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In the study of Global Digital Competitiveness, experts 
from the Institute for Management Development 
emphasize the role of digital technologies in national 
economic growth. In particular, a significant role in 
stimulating digital competitiveness belongs to the creation 
of knowledge and development of talent combined with 
effective regulation and infrastructure. Thus, countries 
that belong to the Innovation Hubs archetype and 

countries that are active ICT consumers and participants 
in global value chains in the field of information and 
communication technology demonstrate high positions 
in the global digital competitiveness ranking. It is worth 
noting that business hub countries act as middlemen in 
the consumption of ICT results, and their key feature is 
the presence of a favorable business environment, which 
makes Singapore the undisputed leader.

Employment in the digital economy

Digital transformation and technological progress, together 
with globalization and demographic change, are the main 
factors that currently determine the development of the 
labor market. The consequences of digitalization differ 
from past changes in a complex way – in addition to the 
disappearance of certain professions and the emergence 
of new ones, it caused the appearance of new forms of 
employment, changes in the scope, content and method of 
work, as well as requirements for employees and methods 
that employers use to interact with them. The main 
directions of change in the global labor market during 
deployment of the digital economy are the emergence of 
new professions, increase in the number of vacancies in the 
ICT sector and changes in the structure of employment, the 
nature of work and qualification requirements for workers 
outside this sector.

Employment in the ICT sector

There is a wide variety of ICT-related positions 
that involve different compositions of tasks and 
responsibilities of employees. The European 
e-Competence Framework contains descriptions of 
41 competencies and relevant knowledge and skills, 
structured by the stages Plan, Build, Run, Enable and 

Manage, which make up business processes within ICT, 
and are divided into 5 levels of qualification8. European 
ICT Professional Role Profiles have been developed 
based on it, organizing the components of activity for 
30 ICT professional roles that are united in 7 families: 
process improvement, business, technical work, design, 
development, service and operations, support9. For each 
role, there are defined missions, results of work in terms of 
accountability, responsibility and contribution, main tasks, 
competencies and the area of key performance indicators. 

The number of ICT professionals is growing rapidly. In 
particular, according to average estimates, at the beginning 
of 2019, there were about 19 million software developers 
in the world, of which 13 million were professionals in 
this field, and it is expected that by 2030 their number will 
reach 45 million people10. For some countries, this trend 
may be different. In particular, the value of the indicator 
showing availability of scientists and engineers, which 
is part of the Global Competitiveness Index, has a strong 
positive correlation with the values of GDP per capita. 
During the period of 2007–2017, China had the fastest 
growth rate of this indicator, while in India there was a 
significant decrease in its values. (Figure 1.21). 

1.4

8European e-Competence Framework 3.0. (2014). CEN.
9European ICT professionals role profiles - Part 1: 30 ICT profiles. (2018). CEN.
10The Global Developer Population 2019. (2019). SlashData.

https://ecfusertool.itprofessionalism.org/
ftp://ftp.cencenelec.eu/CEN/WhatWeDo/Fields/ICT/eEducation/WS/eSkills/ICTSkills/CWA%2016458-1_2018.pdf
https://slashdata-website-cms.s3.amazonaws.com/sample_reports/EiWEyM5bfZe1Kug_.pdf
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Over the period of 2011-2019, employment in the ICT sector of EU countries increased by 40%, and reached 
7.8 million people, which is 3.9% of the total workforce. The share of employment in this sector in the total 
employment varies from 1% in Turkey to 7% in Sweden and 6.8% in Finland. 

In 2019, men accounted for 82.1% of employees in the sector. Significant changes in this ratio in favor of 
women occur only in certain EU countries, particularly in Austria, Croatia and the Netherlands, while a 
number of other countries have the opposite trend. At the same time, the number of female employees in this 
sector is growing faster than the number of male employees.

The share of ICT professionals with higher education is growing – from 54.9% in 2011 to 63.6% in 2019. Only 
in Italy is this value below 50%. At the same time, the average age of workers is increasing – over the above 
period, the share of employees aged from 15 to 35 in this sector has fallen from 40.2 to 36.5%13. 

There is a significant gender gap in the ICT sector – World 
up to 80% of employees are men. In the employee gender 
ratio rating, first place is occupied by a biotechnology 
company called 23andMe, in which 51% of employees are 

4.5

5

5.5

6

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Finland United States GermanyIndia China Word median

Dynamics of the indicator of availability of scientists and engineers 
based on the Global Competitiveness Index

Figure 1.21

Source: composed by the authors based on11.

11TCdata360. The World Bank.
12Employment in the IT industry - Statistics & Facts. (2021). Statista.
13ICT specialists in employment. (2019). Eurostat.

women, and the second – Airbnb, in which this figure is 
48.94%. On the other hand, the share of female employees 
in hardware companies like Intel, Cisco and Nvidia is less 
than 30%12. 

https://tcdata360.worldbank.org/
https://www.statista.com/topics/5275/employment-in-the-it-industry/
https://ec.europa.eu/eurostat/statistics-explained/index.php/ICT_specialists_in_employment#General_developments_in_the_demand_for_ICT_specialists
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ManagersComputer and mathematical professions

Businessmen and financiers

Health care workers

Work in the ICT sector is generally highly paid. The 
most attractive region in terms of remuneration is North 
America. While in developed countries, due to the aging 
population, the greatest increase in demand is forecast for 
medical and health care workers, the computer professions 
are more promising in terms of salary (Figure 1.22). At 
the same time, there are significant variations in wages 
for different specialties – the highest average basic salary 
is paid to IT managers, cloud computing specialists and 
information security specialists. Qualification levels, 
especially those confirmed by certificates, are also 
important.

The employment of ICT professionals is not limited 
to one sector. For example, in the US economy, there 
are 4 groups of activities with the greatest demand for 
computer professionals (Table 1.6). First place among 
them is occupied by professional, scientific and technical 
services, and second – by information processing, finance 
and insurance, which corresponds to the general trend of 
digital transformation of industries.

Distribution of employees 
by salary range

Figure 1.22

Source: composed by the authors based on14.

14Distribution of employment in each major occupational group by wage range. (2020). U.S. Bureau of Labor.

https://www.bls.gov/oes/2020/may/distribution.htm
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Main areas of employment for computer professions in the USATable 1.6

Occupations

Employment, thousands 

people

Employee structure,  

%

Share of total employment, 

%

2019 2029 

(forecast)

2019 2029 

(forecast)

2019 2029 

(forecast)

Total employment 4,633.4 5,164.6 100.0 100.0 2.8 3.1

Professional, scientific and technical 
services

1,635.7 2,036.4 35.3 39.4 17.1 19.3

Information 597.6 657.5 12.9 12.7 20.9 23.0

Finance and insurance 434.9 461.2 9.4 8.9 6.8 7.1

Manufacturing 304.3 311.2 6.6 6.0 2.4 2.5

Management of companies and enterprises 267.6 287.8 5.8 5.6 11.0 11.2

Administrative and support and waste 
management and remediation services

228.7 242.6 4.9 4.7 2.4 2.5

Educational services 256.6 262.6 5.5 5.1 1.8 1.8

Government 265.0 260.6 5.7 5.0 2.4 2.4

Wholesale trade 171.9 170.6 3.7 3.3 2.9 2.9

Healthcare and social assistance 140.1 151.2 3.0 2.9 0.7 0.6

Self-employed workers 102.4 82.0 2.2 1.6 1.1 0.9

Source: composed by the authors based on15.

Changes in the structure of employment outside the ICT 
sector

Regarding the consequences of ICT diffusion, there 
is a stereotypical expectation of mass layoffs due 
to the replacement of manual labor by machines. 
New technologies are indeed one of the main factors 
in changing the demand for labor, although their 
implementation, according to company executives, ranks 
only 3rd among the areas of employment transformation, 
overtaken by the creation of an organizational culture 
of growth, adaptation and sustainability, and workforce 
development through training, retraining and mobility16. 
In particular, increasing the number of robots and their use 
not only in production, but also outside it in heavy, dirty, 

dangerous, or routine types of work, including household 
chores, leads both to the improvement in working 
conditions and to the reduction in the need for human 
labor. At the same time, the level of ICT use at a particular 
workplace depends on a set of technological, economic and 
other factors that operate at both micro and macro level 
Table 1.7. As an example, the mass transition to distance 
work in the context of the Covid-19 pandemic and the 
growing number of users of video conferencing systems, 
like Zoom, Teams, Meet, etc., was made possible primarily 
by the development of telecommunications technology and 
software availability, including free to use applications, as 
well as due to the emergency that forced users to quickly 
develop digital skills.

15National Employment Matrix. Computer occupations. (2020). Bureau of Labor Statistics.
162021 Deloitte Global Human Capital Trends. (2021). Deloitte.

https://data.bls.gov/projections/nationalMatrix?queryParams=15-1200&ioType=o
https://www2.deloitte.com/content/dam/insights/us/articles/6935_2021-HC-Trends/di_human-capital-trends.pdf
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In 2019, the global market for professional assistant robots grew by 32%, from 8.5 billion to 11.2 billion USD. The 
Covid-19 pandemic further stimulates the demand for robots, particularly for tasks such as disinfection, logistics 
in factories and warehouses, as well as home delivery. For the period until 2023, a significant increase in sales 
of robots is forecast compared to the volumes recorded in 2019 – by 3.1 times, up to 537,000 professional robot 
assistants and by 2.6 times, up to 48.6 million domestic robots. For the entertainment industry, the rate of sales 
growth is forecast to be lower – at 1.5 times, up to 6.7 million units17. 

Preconditions Objectives

— Readiness to change and master the opportunities provided by 
the latest ICT

— Development and availability of ICT

— Possibilities of modern hardware and software, their cost and 
other characteristics

— Limited human ability, which affects work performance

— Availability and sufficiency of human resources with the 
necessary knowledge and skills to perform the work

— Availability and qualification of human resources for the 
implementation of ICT and digital transformation

— Legal regulation of labor, performance of works, etc.

— Other external factors

— Improvement of economic efficiency and competitiveness of 
an enterprise 

— Increase in labor productivity 

— Change in the ratio of income from capital and labor

— Increase in the volume of work performed and improvement 
of its quality

— Accelerated completion of work

— Refocusing of employees on new tasks

— Improvement of working conditions

— Creating favorable conditions for self-development and 
resolution of creative problems

Characteristics of the work performed Characteristics of the ICT implementation project

— Importance and relevance of works

— The nature of the work – volume, complexity, difficulty of 
performance by a human, danger, etc.

— Scope and composition of tasks performed in the workplace

— Ratio of routine and non-routine, manual and intellectual, 
repetitive and new, formalized and complex cognitive tasks

— Project’s cost, complexity, duration and riskiness

— Composition, volume, cost and other characteristics of the 
required resources

The context of ICT penetration at the workplace Table 1.7

17Executive Summary World Robotics 2020 Service Robots. (2020). International Federation of Robotics.
18Inception Report for the Global Commission on the Future of Work. (2017). International Labour Organization.

Changes in the structure of employment, caused by 
digitalization occur unevenly and non-linearly on a global 
scale. They depend on the current stage of the economic 
cycle, the structure of the economy of a particular country 
and other factors. Therefore, the forecasts of experts for 
changes in employment due to automation differ from 
country to country. In developing countries, World 

Bank experts identify two-thirds of activities that can 
be automated. For developed countries, according to 
PricewaterhouseCoopers, the share of such work is much 
smaller – 38% for the USA, 30% for the United Kingdom, 
21% for Japan, 35% for Germany. On average, 60% of 
all professions have at least 30% of work that can be 
automated18.

https://ifr.org/img/worldrobotics/Executive_Summary_WR_2020_Service_Robots.pdf
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---cabinet/documents/publication/wcms_591502.pdf
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part of the cluster of marketing professions, 7 of the top 10 
roles are directly related to digitalization: growth hackers, 
directors, digital marketing specialists, consultants and 
managers, as well as e-commerce specialists. 

The above clusters of occupations provide areas for job 
search and recruitment based on the similarity of skills 
identified for occupations and positions. According to 
job descriptions in the LinkedIn database, in the past five 
years, the most accessible for entry were clusters of data 
analysis and artificial intelligence, product development 
and cloud computing, which permit significant deviations 
between previous skill sets and the requirements for 
new jobs. When assessing candidates for positions in 
engineering and content production clusters, a specific 
set of skills are required of them. It should be noted that 
the composition of competencies relevant to positions 
related to the latest ICTs is changing rapidly and varies 
significantly across industries21.

An important trend in the labor market under the 
digital economy is the mastering of new occupations by 
employees who started their careers in other occupational 
clusters. The share of such employees ranges from 19% 
for engineering to 72% for data analysis and artificial 
intelligence22. This coincides with the general current 
trends of moving a large number of jobs towards the more 
promising professions, the more successful companies 
and higher growth economic sectors – for developed 
economies, the average annual rate of job loss stands 
at 22%23. The digital transformation of the economy is 
reinforcing these trends – according to experts, by 2025, 
automation and robotization will eliminate 85 million jobs, 
while at the same time creating 97 million new ones24. In 
this context, career counseling and adult education are 
extremely important.

The occupational imbalance in the modern labor market 
is further exacerbated by the imbalance between the 
supply and demand for skills. In particular, there is a 
decline in employment among middle-skilled workers 
due to demographic change and the revision of career 
patterns among young people25. In a significant number 

19OECD Employment Outlook 2019: The Future of Work. (2019). OECD.
20The Future of Jobs Report 2020. (2020). WEF. с. 32.
21Data Science in the New Economy. (2019). WEF.
22The Future of Jobs Report 2020. (2020). WEF. с. 33.
23Jobs of Tomorrow. Mapping Opportunity in the New Economy. (2020). WEF.
24The Future of Jobs Report 2020. (2020). WEF. с. 29.
25OECD Employment Outlook 2020 : Worker Security and the COVID-19 Crisis. (2020). OECD.

Replacing people through the means of automation and 
robotization takes place primarily for routine work, 
regardless of the level of skill required to perform it, and 
of work involving obsolete technologies that are being 
replaced by the latest technologies. In this context, the 
most sensitive professions are related to information 
retrieval and processing, such as data entry clerks, 
bank tellers, accounting, bookkeeping and payroll 
clerks, cashiers, telephone operators, secretaries and 
administrators. At the current level of development of 
technology, automation has the least impact on highly 
intelligent and creative work, as well as on work related to 
interpersonal interaction. 

In addition to the direct effects of automation, which may 
include employee layoffs, it is also worth considering 
the indirect long-term consequences – an increase in 
labor productivity based on new technologies leads to 
lower prices for goods in one industry, a rise in consumer 
income, increased demand for products in other industries 
and, as a consequence – an increase in employment 
within them. The impact of automation can spread 
along the value chain – the reduction of production costs 
in one part of it enables a reduction in prices for final 
products, stimulating demand for them and increasing 
employment19.
 
Another long-term effect is the emergence of professions 
of the future, the demand for which is constantly 
increasing in all sectors. There is a growing need for 
specialists for the implementation and use of the latest 
ICT, development and use of new products and services, 
and digital transformation. For specific industries, this 
list is supplemented by specialized professions – there 
is a need for specialists in fintech, social networks and 
biotechnology, etc. Experts have identified and described 
10 clusters of future professions, four of which are formed 
by the professions of the ICT sector – cloud computing, 
data analysis and artificial intelligence, business 
engineering and product development20. Another cluster 
consists of professions engaged in content creation. As 

https://doi.org/10.1787/19991266
http://www3.weforum.org/docs/WEF_Future_of_Jobs_2020.pdf
http://www3.weforum.org/docs/WEF_Data_Science_In_the_New_Economy.pdf
http://www3.weforum.org/docs/WEF_Future_of_Jobs_2020.pdf
http://www3.weforum.org/docs/WEF_Jobs_of_Tomorrow_2020.pdf
http://www3.weforum.org/docs/WEF_Future_of_Jobs_2020.pdf
https://doi.org/10.1787/19991266
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26The Global Competitiveness Report. (2020). WEF. с. 22.
27Digital skills and jobs. (2021). European Comission.
28The Global Competitiveness Report. (2020). WEF. с. 24.
29TCdata360. The World Bank.

of countries, including India, the United Kingdom and 
Germany, there is a mismatch between the skills of 
graduates from educational institutions at all levels and 
the requirements of employers26. Accordingly, the problem 
of finding skilled workers is a universal one for both 
developed countries and developing economies.

One more important factor is the globalization of the 
economy – participation in global value chains stimulates 
the specialization of countries and increases local demand 
for a particular skill set. Another aspect is the flow of labor 
between countries, primarily – talented workers moving to 
developed economies, while jobs are moving to countries 
with cheaper labor. ICTs play an important role in this, 
facilitating the process of finding workers and jobs for 
employment on a global scale. 

Particularly acute for the economy is the problem of 
lack of digital skills, particularly in the design and 
implementation of new technologies. For example, 70% 
of businesses in the EU say that the lack of staff with 
the necessary digital skills is a barrier to investment27. 
In addition, the data provided by the WEF reflects two 
important trends28. Firstly, digital skills among active 
population are higher in countries with a lower risk of 
work automation, and conversely, in countries with a 
higher proportion of jobs that can be automated, workers 
have lower levels of digital skills. Secondly, although 
the lack of digital skills and the lack of skilled workers, 
especially in the professions of the future, are called the 
main obstacles to the deployment of new technologies, 
there are significant differences in the vectors of change 
in the relevant indicators Figure 1.23. This requires the 
introduction of two separate areas of public policy to 
regulate the labor market, develop the national economy 
and determine its place in global value chains.

At the same time, the mutual influence of the two factors 
of economic growth should be taken into account – 
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Source: composed by the authors based on29.

a) of ICT mastery;
b) of digital skills of the population as part of the Global 
Competitiveness Index

а)

b)

4.5

5

5.5

2017 2018 2019

Finland

United StatesGermanyKorea Rep

India China

World median

http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2020.pdf
https://digital-strategy.ec.europa.eu/en/policies/digital-skills-and-jobs
http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2020.pdf
https://tcdata360.worldbank.org/
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Most frequently, seekers of remote employment 
are women (26% more often than men), people 
with a lower level of education (23% more often 
than people with higher education), young and 
elderly people (17% and 15% more often than 
middle-aged people, respectively)31 

Without significant investment in vehicles, Uber 
has managed to expand to 69 countries in 11 
years. The company has about 27,000 full-time 
employees, mostly lawyers, marketing experts, 
software developers and other professionals, 
as well as 5 million drivers who own or rent a 
car. Uber defines most drivers as self-employed 
or “partner drivers” and organizes their work 
on the basis of algorithmic management – the 
software application provides bidding between 
customers and carriers, and calculates the price 
of the service using a multifactor model. The key 
assets of the company are the network of users, 
which are customers and drivers, data and 
brand image32. 

30The Gig Economy and Alternative Work Arrangements. (2018).Gallup. та Freelancing in America. (2019). Upwork.
31LinkedIn Data Shows Women and Gen Z Are More Likely to Apply to Remote Jobs. (2021). LinkedIn.
32World Employment and Social Outlook 2021: The role of digital labour platforms in transforming the world of work. (2021). ILO.

individual workers and the economy as a whole.
Forms of employment in the digital economy

A characteristic feature of the modern labor market 
is gig employment – a new model of labor relations 
based on short-term contracts or informal arrangements. 
Companies prefer to hire employees to perform certain 
jobs on the terms of an agreed-upon payment, rather 
than a permanent contract. Accordingly, there is an 
emerging category of labor resources, available on the 
terms of a non-standard form of employment, which 
differs in at least one parameter from working five 
days a week under a permanent contract. Temporary 
employment, part-time or flexible work, employee leasing 
and multilateral employment relations, remote working, 
dependent self-employment and other forms of flexible 
employment promote an increase in productivity and 
enable a rapid and effective response to changes in supply 
and demand, cut costs, and attract additional categories 
of workers, including people with disabilities, the elderly 
and women with young children. Self-employed people, 
representatives (agents), freelancers, independent 
contractors, on-call or shift workers, etc. work under such 
conditions. It is difficult to estimate the precise number of 
such workers, as it is often part of informal employment or 
workers combine flexible employment in additional jobs 
with standard employment at their main place of work. In 
2018-2019, gig employment in the USA accounted for 36% 
of all employees, 57 million people worked on a freelance 
basis, which accounted for 35% of the country’s labor 
force, 29% of all employees had non-standard forms of 
employment as their main occupation30. 

The latest ICT has added on-demand work through a 
mobile application or an online platform to this list of 
forms of employment. Digital platforms have become more 
than just a means of communication between employers 
and employees, their development has changed the 
composition and roles of participants, their relationships, 
which gives reason to talk about the gig economy, which 
consists of consumers, technology companies – owners 
of digital platforms (Uber, Lyft, Airbnb, Etsy, TaskRabbit, 
etc.) and gig workers, which can be divided into two 
categories – suppliers of goods, including digital, and 
suppliers of labor. 

The supply of goods for digital platforms does not 
always generate income and is generally not a form of 
employment, though it is a factor that affects both the labor 
market and the economy. An example is the participation 
in the writing of open source programs on the GitHub 
and Apache Hadoop platforms – this is the software that 
lies at the foundation of digital labor platforms, such 
as Uber and Upwork. Thus, the platforms become a 
source of innovation. Content on social media platforms 
(Facebook, YouTube, TikTok), literary portals (WattPad, 

http://acrip.co/contenidos-acrip/gallup/2020/mayo/gallup-perspective-gig-economy-perspective-paper.pdf
https://www.upwork.com/i/freelancing-in-america/2019/
https://business.linkedin.com/talent-solutions/blog/trends-and-research/2021/women-gen-z-more-likely-to-apply-to-remote-jobs
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/documents/publication/wcms_771749.pdf
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During the period of 2010–2020, the global number of digital platforms increased fivefold. In 2020, there were 383 
active delivery platforms, 283 – online task platforms, 106 – taxi service platforms, and 5 – hybrid platforms. The 
number of employees in companies that own these platforms varies from 10 to 26,900.

From 1.6 to 7% of the working population in different countries offered goods or services through a digital 
platform. For the USA, this figure is 22% of the working population, a third of whom received at least 40% of their 
monthly income from work through a digital platform.

The largest suppliers of labor resources through digital labor platforms are India, Bangladesh, Pakistan, the USA, 
the Philippines, the United Kingdom and Ukraine.

The greatest demand for labor resources on digital labor platforms is found in the USA, United Kingdom, 
Australia, Canada, India, Germany, Singapore and Israel.

The greatest demand on digital labor platforms is for development of software and technology, creative and 
multimedia services, text writing and translation, clerical and data entry services, sales and marketing support, 
and professional services33. 

Writco), publications (Twitter, Tumblr, Blogger, Medium) 
is created by most users for free, but popular authors 
can monetize their skills by selling a product or making 
money from advertisements, and turn their hobbies into a 
source of income. Competition for the audience increases 
the requirements for content, including video and audio, 
which necessitates the involvement of professionals in its 
creation – cameramen, sound engineers, graphic designers 
and editing directors, etc. Thus, digital platforms become 
an environment for business development. Contributors, 
bloggers, vloggers, podcasters and other authors with 
large audiences become influential people (influencers) 
and can gain additional monetization channels, including 
by working as brand advocates and promoting goods, 
services, individuals, places, and other objects and 
requests.

Digital labor platforms, which directly provide 
employment for users, are divided into two categories:

— platforms on which employees perform tasks 
remotely through online means – platforms 
for micro-tasks (Amazon Mechanical Turk, 
Microworkers), freelance (Freelancer, Upwork), 

tasks on a competitive or contest basis (Kaggle, 
Topcoder, 99designs, Designhil), consultations 
(DocOnline); 

— local platforms, which provide tasks to be 
performed at the specified geographical location 
of individuals. Platforms in this category provide 
access to taxi services (Uber, Bolt, Uklon), delivery 
(Glovo, Uber Eats), household and other services.

Digital labor platforms create a parallel labor market. 
Businesses get quick access to labor resources at a lower 
cost, and, for online jobs, also without any geographical 
restrictions. Involving a large number of employees and 
assigning them micro-tasks for simultaneous execution 
makes it possible to speed up the execution of work. 
For employees, digital platforms increase employment 
opportunities, especially for remote work, and a history 
of successfully performed competitive tasks can become 
a career booster. The data accumulated by the platforms 
becomes a means of monitoring the labor market, and for 
recruitment services – an additional tool for finding talent 
and job applicants, including for employment on a long-
term contract. This process is also supported by specialized 

33World Employment and Social Outlook 2021: The role of digital labour platforms in transforming the world of work. (2021). ILO.

https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/---publ/documents/publication/wcms_771749.pdf
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34Building a Common Language for Skills at Work A Global Taxonomyю (2021). WEF.
352020 ITUC Global Rights Index. The World’s Worst Countries for Workers. (2020). ITUC.
36Resetting the Future of Work Agenda: Disruption and Renewal in a Post-COVID World. (2020). WEF.
37The Global Risks Report. (2021). WEF.

platforms, which are involved in finding employees and 
assessing their competencies, particularly by using a 
common skills taxonomy34.

Thus, digital labor platforms are a means of outsourcing 
– most of the requests for tasks come from developed 
countries, and their execution takes place in developing 
countries. They also encourage self-employment and on-
demand work within the required timeframe. At the same 
time, their operation is associated with a number of issues:

— while independence in the performance of their 
tasks is the main priority in the choice of remote 
work, digital platforms significantly limit the 
freedom of employees – the distribution of work, 
management, supervision of workers, productivity 
measurement and other parameters, including 
determining the amount of payment, are performed 
algorithmically;

— a technologically managed business is characterized 
as one that increases profits at the expense of 
employees, in particular, through poor working 
conditions35; 

— digital labor platforms compete with traditional 
employment agencies, providing their services at a 
lower price and without the necessity of contractual 
employment;

— the operation of digital platforms creates long-term 
social and economic effects, including local ones, for 
countries and sectors of the economy that require 
further research and regulation.

The experience of digital platforms is of particular value, as 
in 2020, the Covid-19 pandemic led to a mass shift towards 
remote work. The acceleration of workplace digitalization, 
increasing opportunities for remote work and automation 
of tasks, which are priority areas for overcoming the 
crisis36.  In this context, there is an urgent need to update 
the regulatory policy on labor and social protection:

— there is still no generally accepted legal definition 
of gig employment. The categorization of such 
employees as independent contractors largely 
makes them socially vulnerable – companies do 
not have obligations for providing a mandatory 
minimum wage, insurance, appropriate working 
conditions, overtime pay, compensation for the loss 
of ability to work, etc.;

— non-standard forms of employment often conceal 
illegal employment and lead to the emergence of a 
class of modern-day peons and day laborers;

— different levels of access to modern ICT lead to 
digital poverty and the concentration of digital 
power, which belong to the group of risks with the 
highest probability of occurrence37; 

— the process of digitalization has led to an increase in 
the digital burden on employees and the emergence 
of a new form of invisible work – “virtual work” or 
“digital work”. The use of management information 
systems, the operation of digital platforms and 
social networks is accompanied by a large number 
of micro-tasks outside the algorithms performed 
by hardware and software. People perform the 
functions of virtual assistants in addition to their 
main job responsibilities, the volume of such work 
is difficult to assess or formalize, and it often 
remains unpaid; 

— the blurring of the line between work and private 
life, as well as a person’s everyday affairs, which is 
typical for remote work, requires new approaches 
to ensure the work-life balance and increase labor 
productivity. The human right to rest should now 
include the employee’s right to be out of reach for 
business calls and correspondence.

http://www3.weforum.org/docs/WEF_Skills_Taxonomy_2021.pdf
https://www.ituc-csi.org/IMG/pdf/ituc_globalrightsindex_2020_en.pdf
http://www3.weforum.org/docs/WEF_NES_Resetting_FOW_Agenda_2020.pdf
http://www3.weforum.org/docs/WEF_The_Global_Risks_Report_2021.pdf


DIGITAL ECONOMY: 
IMPACT OF ICT ON HUMAN CAPITAL AND FORMATION OF FUTURE COMPETENCIES

28

The digital workload per employee increases during remote work – there is an increase in not only the number 
and duration of online meetings, but also the number of emails and documents, messages in messengers and 
Internet chats. Communications are unstructured and poorly planned – 62% of calls and meetings take place 
without prior planning or with inopportune timing. There is an increase in the number of messages received 
during non-working hours. At the same time, people feel a lot of pressure. This results in fatigue (54% of 
respondents), exhaustion (39%), disruption of the work-life balance (almost 20%). Most workers suffer from 
social isolation – 67% need more personal contact or teamwork once the pandemic has ended. At the same time, 
the year-long experience of remote work turned out to be rather positive, and remote work has already become 
a part of the new normal – in 66% of companies managers are considering the restructuring of office space for 
hybrid work, and 73% of employees want opportunities for flexible remote work38.

The scenario of labor market development depends on 
decisions made today. It is up to all participants to direct 
the diversity of forms of employment based on modern 
ICT towards improving the quality of life, increasing 
employee welfare and business profitability, raising the 
level of innovativeness, strengthening teamwork and social 

38Microsoft 2021 Work Trend Index: Annual Report. (2021). Microsoft.
39World Economic Forum. (2020). These are the top 10 job skills of tomorrow – and how long it takes to learn them.
40Human capital development: towards quality reforms. Analytical report. Razumkov Centre (2018). 

The influence of ICT on the formation of 
competencies of the future

Human capital as the basis of the economy of the future

The Fourth Industrial Revolution causes radical changes 
in all industries. As a result, not only are new professions 
emerging, but the list of skills needed for both new and 
traditional professions is changing. In the XXI century, 
world leaders are countries that have learned better than 
others to use people’s knowledge, skills, competencies and 
their ability to continue learning – all that is covered by 
the category of “human capital”39. Klaus Schwab, founder 
and president of the World Economic Forum in Davos, 

believes that capitalism is being replaced by “talentism,” 
and that creativity and innovation, rather than natural 
resources or capital, will be the driving forces in the “age 
of adaptation.” Qualitative development of human capital 
is the basis for the growth of the national economy and 
strengthening the country’s competitive position in the 
world. Human capital, as the main factor of production, 
will be manifested primarily in skills that meet the needs 
of the digital economy. More than a third of the skills that 
will reach key importance key in 202540 were not very 
important in 2015 and 2020 (Figure 1).

ties. Although the main prerequisite for remote work is 
mastering the platforms of collective cooperation, of no less 
importance are the tasks of organizing workplaces outside 
the office with all the necessary software and hardware, 
establishing work schedules and regulations, technical and 
psychological support for employees.

1.5

https://www.microsoft.com/en-us/worklab/work-trend-index/hybrid-work
https://www.weforum.org/agenda/2020/10/top-10-work-skills-of-tomorrow-how-long-it-takes-to-learn-them?utm_source=facebook&utm_medium=social_scheduler&utm_term=Education and Skills&utm_content=21/10/2020 21:30&fbclid=IwAR3h_yMNY73A-WrEH7Fjap-WqRNCoqMTaqlngJeIhHZXdyGMmO4ppJCZgAk
https://razumkov.org.ua/uploads/article/2018_LUD_KAPITAL.pdf
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41The Human Capital Index 2020 Update : Human Capital in the Time of COVID-19. World Bank.

› ›

І. Problem solving:
analytical thinking and innovation
complex problem solving
critical thinking and analysis
creativity, originality and initiative
reasoning, problem solving
and ideation

ІІ. Self management:
active learning and learning
strategies
resilience, stress-tolerance 
and flexibility

ІІІ. Technology use and its 
development:
technology use, monitoring
and control
technology design and
programming

ІV. Working with people:
leadership and social influence

—
—
—
—
—

—

—

—
—
—

—

Comprehensive problem solving
Critical thinking
Creativity
People management
Coordination and interaction
Emotional intelligence
Formation of personal judgments 
and their use in decision-making
Customer orientation
Negotiation
Cognitive flexibility

—
—
—
—
—
—
—

—
—
—

Comprehensive problem solving
Coordination and interaction
People management
Critical thinking
Negotiation
Quality control
Customer orientation
Formation of personal judgments
and their use in decision-making
Active listening
Creativity

—
—
—
—
—
—
—
—

—
—

2015 2020 2025

Evolution of TOP-10 skills from 2015 to 2025Figure 1.7

Source: composed by the author based on the materials from the World 
Economic Forum125.

While in the 2020 list there were minor changes compared 
to the top 10 skills from 2015: emotional intelligence and 
cognitive flexibility appeared instead of quality control 
and active listening skills, and in the 2025 list there were 
new skills associated with the creation and development 
of technology. But for society to benefit from technology, 
it must foster a workforce that masters digital skills. The 
need to improve human capital is caused by the fact that 
today the most advanced industries and technologies 
require highly qualified personnel with technological 
knowledge and skills, who have the ability to adapt to a 
rapidly changing environment and learn throughout their 
lifetimes. 

A number of indicators are used to analyze the quality of 
human capital, including the Human Capital Index (HCI) 
and the Human Development Index (HDI), which enable 
it to be evaluated in various dimensions and are the basis 
for building the corresponding ratings. According to an 
analytical study titled The Human Capital Index 2020 
Update: Human Capital in the Time of COVID-19 by the 
World Bank41, the first places in the rating are occupied 
by: Singapore (0.88), Hong Kong (0.81) and Japan (0.80). 
The top 10 countries also include South Korea, Canada, 
Finland, Sweden і Macau, Ireland and the Netherlands. 
The 2020 Human Capital Index includes data on health and 
education for 174 countries, covering 98% of the world’s 
population as of March 2020. This data is the baseline for 

https://www.worldbank.org/en/publication/human-capital#Index


DIGITAL ECONOMY: 
IMPACT OF ICT ON HUMAN CAPITAL AND FORMATION OF FUTURE COMPETENCIES

30

comparison with the pre-pandemic situation. Ukraine’s 
HCI (0.63) is higher than the average for countries with 
similar levels of economic development, but lower than the 
average for Europe and Central Asia. 

Unlike most countries in the world, Ukraine has not 
improved this indicator in the last 10 years due to 
insufficient investment in education, health care and 
social protection. In the context of the Covid-19 pandemic, 
investing in human capital becomes especially important, 
given the need to preserve and protect it, as well as to 
create a basis for recovery and future growth. A number of 
World Bank projects aim to help strengthen the health care 
systems, build sustainable and flexible education systems 
and social protection programs. In particular, the mission 
of the project initiated in the field of higher education is 
to create better conditions for graduates to acquire skills 
necessary for high-paying jobs, which, at the same time, 
meet the needs of the pandemic, as well as increase the 
digitalization of education in general.

The pandemic is also exacerbating crisis phenomena 
in the field of human capital development. According 
to an analytical report42, it affects all key elements 
of human development: income (with the biggest 
economic downturn since the Great Depression), health 
and education (with effective out of school education 
indicators, – i.e., taking into account the inability to 
access the Internet) – in primary education the level of 
actual indicators is expected to drop to the level of the 
mid-1980s. The pandemic occurred against the backdrop 
of unresolved tensions between people and technology, 
between people and the planet and between people with 
different income levels. Responding to the crisis can shape 
how to address these tensions and reduce inequalities in 
human development. 

According to the UNDP Human Development Report 
2020 “The Next Frontier: Human development and the 
Anthropocene”43, the top 10 countries with the highest 

HDI rating among the 189 countries were: Norway, Ireland, 
Switzerland, China (Hong Kong), Iceland, Germany, 
Sweden, Australia, Netherlands and Denmark. The value 
of HDI for Ukraine is 0.779, which makes it a country 
with a high level of human development (74th place). In 
the period from 1990 to 2019, the HDI value in Ukraine 
increased by 7.4%. Meanwhile, if the HDI values are 
adjusted to take into account two additional elements – the 
country’s carbon dioxide emissions and its resource costs, 
as demonstrated in this Report, it is possible to predict 
how the vector of world development would change given 
pressure on the planet. Due to the dependence on fossil 
fuels and the amount of resource consumption, more 
than 50 countries automatically drop out of the group of 
countries with the highest level of adjusted HDI. Thus, 
the next stage of human development will require the 
transformation of humanity’s relationship with nature, 
social norms, values, government and financial incentives, 
as well as further improvement of technology and people 
themselves as productive forces of society.

The labor market is changing dynamically every year: 
the demand for IT professions and ICT skills is growing 
rapidly. In the next 5 years, 85 million jobs may disappear, 
but 97 million new ones will be created. Due to the change 
in the technology of the work process, more than 50% of 
employees will need retraining44. That is why the role of 
education in such conditions will grow.

Transformation of the education system based on the 
competency approach

The development of ICT determines the transition from the 
traditional educational paradigm, which dominated during 
the XX century, to the new paradigm of the XXI century – 
lifelong learning (Table 1).

42COVID-19 and Human Development: Assessing the Crisis, Envisioning the Recovery.
43Human Development Report 2020
44The Future of Jobs Report. (2020).

http://hdr.undp.org/en/hdp-covid
http://hdr.undp.org/en/2020-report
http://www3.weforum.org/docs/WEF_Future_of_Jobs_2020.pdf
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Key dimensions Education and science 

1.0

Education and science  

2.0

Education and science 

3.0

Education and science  

4.0

Mission Providing systematic 

standardized 

knowledge.

Conducting 

occasional basic 

research

Providing specialized 

knowledge and skills, 

increasing the level of 

funding and quality of 

education.

Conducting applied 

research

Providing high quality 

educational services;

conducting joint 

research with 

industries and the 

government

Providing global 

competencies and skills.

Training is based on research, 

participation in innovation 

processes

Places for study 

and research

Specially allocated 

educational facilities

Educational facilities, online 

platforms

Educational facilities, 

online platforms

Global networks

Education 

technology

Technology is almost 

never used

Occasional use of 

technology, the Internet

Active use of 

technology, the 

Internet

Close integration of 

technology and its daily 

modification,

artificial intelligence

Education 

methods

From teacher 

to student, 

memorization

Educational dialogue, 

diversification of the 

educational process

Knowledge exchange, 

lifelong learning, 

competence 

approach

Joint development of 

innovations.

Lifelong learning.

Global competencies, in 

particular, active learning 

and learning strategies

The results of 

the educational 

process

Graduates are 

focused on 

performing 

professional 

functions

Graduates have the 

necessary competencies

Graduates have 

critical thinking and 

entrepreneurial skills

Graduates are capable 

of creativity, generating 

innovations and 

commercializing them

Source: composed by the authors based on45.

Evolution of higher education paradigmsTable 1.6

The modern competency approach in education involves 
the division of skills into general (universal, or soft, 
flexible, i.e. “soft skills”) and special (trade, professional, 
or hard, i.e. “hard skills”). Special skills have a narrow, 
professional scope of application, as they are related to 
the performance of a specific job, the result of which is 
easy to verify and measure. On the other hand, general 
skills have a wide scope of application and are not limited 
to just professional activities. They are more difficult 
to demonstrate visually, verify and measure, but they 
are universal and can be used in different contexts. The 
traditional education system provided for the construction 
of education programs with an emphasis on the formation 

of professional skills. Model of Education 4.0 focuses not 
only on the transfer of knowledge and development of 
skills, but also on supporting the formation and continuous 
development of a person in all areas of life. The formation 
of a new competency model will require changes in the 
system for the transfer of knowledge, skills and abilities, 
i.e. changes directly in the education system itself.

Countries that have already moved to become knowledge 
economies have a similar labor market structure, with a 
significant share (up to 25% in the employment structure) 
of professionals who are able to work under conditions of 
uncertainty and perform complex analytical tasks. Experts 

45Antonyuk L., Ilnytskyy D., Barabas D., Sandul M. International competitive disposition of national higher education systems. International economic policy. (2017). № 2 (27) 

http://irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/Mep_2017_2_3.pdf.
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who know how to think critically, work with large data 
sets, operate effectively in a team, adapt to change quickly, 
organize activities and make decisions on their own are 
playing an increasingly important role. That is, along 
with the acquisition of professional competencies, there 
is the formation of personal development skills, which 
in the traditional educational model were practically 
ignored, because they were considered secondary. Today, 
leading countries are actively transforming their education 
systems, focusing on the development of cognitive skills, 
attracting the best professionals in the field of education 
and making the most of capabilities that are brought along 
by digitalization.

Forming a model of competencies of the future

In today’s environment, when the work environment 
is constantly changing, and the labor market requires 
fewer and fewer highly specialized professionals and 
more professionals with interdisciplinary training. 

There is an urgent need to build a competency model 
with a fundamentally new approach towards defining 
a set of skills that should form its basis. Research in 
the areas of neuroscience and psychology, etc. aimed 
at studying human potential proves that the ability to 
succeed in various contexts of life depends not only on the 
possession of knowledge and skills, but primarily on such 
fundamental qualities of human personality as the way of 
thinking, attitude towards development, etc. These are the 
factors that determine the model of a person’s behavior. 
These qualities are given from birth or formed at an early 
age, but their development can be influenced. Thus, the 
development of personal qualities and the formation of 
meta-learning abilities will contribute to the transformation 
of these deep personal guidelines throughout life. The 
new model of education will require taking these aspects, 
as well as generalized expert assessments and analytical 
forecasts for the development of the labor market, into 
consideration. The basis of such an educational model 
should lie in a new model of competencies, which will 
consist of four levels of skills (Figure 2).

Digital 
skills

in the XX 

Contextual
skills

Cross-context skills

Existential skills

Meta skills

in the XXI 

Competence model Figure 1.8

Source: composed by the author based on46.

46Skills of the future. How to thrive in the complex new world.

https://futuref.org/futureskills
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The model is based on existential skills – these are 
universal skills that a person acquires and applies 
throughout life in different contexts. For example, 
willpower (ability to set and achieve goals), awareness 
(self-awareness and ability for self-reflection), self-
development (ability to learn and relearn).

The next level is meta skills, which are revealed in solving 
special problems in various fields. Collectively, existential 
and meta skills determine a person’s character and form 
the ability to control the internal and external world.
The next level consists of cross-context skills that are 
used in broader areas of social or personal activities: time 
management, teamwork skills, etc.

All three of these skill levels can be identified as soft skills, 
but they are much broader in content. At the topmost level 
are contextual skills (most of which are hard skills) that are 
applied, developed, and changed in a particular context. 
Such a model includes, on the one hand, a set of general 
(the first three levels) and special (the fourth level) skills, 
but is much broader in content and with priority emphasis 
on the formation of general skills. Any activity is based 
on cross-context skills, and contextual skills can change 
according to the tasks performed, so they are at the next 
levels of the model.

The place held by digital competencies in this model is 
also changing. Thus, while in the traditional model of 
competencies of the XX century the formation of digital 
skills took place at the hard skills level, as they were 
needed more in the context of certain professions, in the 
updated model of competencies the formation of digital 
skills is a necessary condition for personal competence 
implemented in both professional and individual contexts, 
but at different levels. Levels of digital skills are defined 
in relevant framework documents, such as the DigComp 
2.1: The Digital Competence Framework for Citizens 
(DigComp)47 for the EU and in the document adapted 
for Ukraine called “Digital Competence Framework for 
Ukrainian Citizens”48.

The duration of training to acquire the necessary skills may 
be different, depending on their life cycle. For example, 

contextual skills become obsolete fairly quickly due to 
changing contexts and require constant updating, so they 
have the shortest life cycle and can be developed in short 
learning cycles. Cross-context skills have a longer life cycle 
(from several years to decades), but require a longer period 
of development. Meta skills and existential skills have the 
longest life cycle, as they are usually formed in the early 
stages and hardly change during their lifetime. Thus, 
depending on the duration of these periods, educational 
programs can be built in different lengths: from short-term 
(to develop skills that need to be constantly updated) to 
long-term and programs oriented for lifelong learning.

Thus, there is a need to transform the modern education 
system into a new educational ecosystem, which will 
consist of a number of interconnected, but independent 
elements that will provide opportunities for lifelong 
learning. In this context, a great deal of attention is paid 
to the formation of basic skills that help to understand 
the complexity of the world, to reproduce one’s own 
activities in the context of the whole ecosystem, to support 
evolutionary processes (ecological thinking), to be able to 
overcome the generation gap, to understand other cultures 
and subcultures (cross-cultural communication), to learn 
throughout one’s lifetime and independently master skills 
in a rapidly changing environment (ability to learn, self-
improvement), to cope with information overload and 
control complex equipment (concentration and attention 
management), to maintain emotional stability and interact 
with others on the foundation of empathy (emotional 
education), to think outside the box, create something 
new in conditions of routine work automation (creativity), 
and to be able to work in a digital environment (digital 
literacy).

Model of IT competence in the digital age

The process of digitalization in the XXI century covers 
virtually all sectors, changes consumer behavior and 
expectations, destroys traditional business models and 
transforms a wide variety of industries. On the one 
hand, digitalization opens up endless opportunities for 
market participants but, on the other hand, it intensifies 
competition in the labor market for such a scarce resource 

47DigComp 2.1: The Digital Competence Framework for Citizens.
48Рамкова цифрових компетентностей для громадян України.

https://ec.europa.eu/ kjna28558ene.epub
http://fit.univ.kiev.ua/wp-content/uploads/2020/07/DigComp-Framework-UA-for-Citizens.pdf
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as digital technology specialists. In an environment 
characterized by access to a large amount of information 
and rapid changes in technological tools, digital literacy is 
equated to such basic skills of the XX century as the ability 
to read, write and count.

In today’s information society, along with the growing 
relevance of digital skills, significant changes have occurred 
in the terminology used to define digital technologies 
and digital competencies. In the European Reference 
Framework for Key Competences for Lifelong Learning49 
updated in 2018, the definition of digital competence has 
been modified to respond to the rapidly changing digital 
context. Digital competence involves a confident, critical 
and responsible use of digital technologies for learning, 
working and participating in society. It covers information 
literacy, communication and collaboration, media literacy, 
digital content creation (including programming), security 
(including digital well-being and competencies with 
regards to cybersecurity). At the same time, working with 
digital technologies and content requires approaching 
these tools in a reflective and critical, and, at the same time 
ethical, safe and responsible manner. The above-mentioned 
description of competence has to be flexible enough not 
to lose relevance both in modern society and in the future, 
especially when recognizing the integration of social 
media and the emergence of technologies such as artificial 
intelligence, robotics, virtual and augmented reality.

49Commission Staff Working Document Accompanying the Document Proposal for a Council Recommendation on Key Competences for LifeLong Learning SWD/2018/014 final – 
2018/08 (NLE).
50DigComp 2.1: The Digital Competence Framework for Citizens.
51The European e-Competence Framework (e-CF) version 3.0.

Digital competences are playing an increasingly important 
role in all sectors and industries, as the boundaries between 
roles in ICT-related and non-ICT-related industries are 
becoming increasingly blurred. The Digital Competence 
Framework for countries of the Eastern Partnership of the 
EU is based on competence systems that can be used to 
describe digital competence, from the basic level to the 
levels of advanced user and ICT professional. These are the 
Digital Competence Framework for Citizens (DigComp)50 
and the European e-Competence Framework (e-CF)51, 
which is composed similarly to the competency model 
developed by the US Department of Labor’s Employment 
and Training Administration (ETA) in collaboration with 
technical and subject experts on the issues of education, 
business and industry. The American model identifies the 
knowledge, skills and abilities needed by employees to 
operate successfully in the field of information technology 
(Figure 3).

In the information society of the XXI century, which 
is characterized by access to a large amount of 
information and rapid changes in technological 
tools, it is digital literacy that became equated to 
such basic skills of the XX century as the ability to 
read, write and count.

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=SWD:2018:0014:FIN
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=SWD:2018:0014:FIN
https://publications.jrc.ec.europa.eu/repository/handle/JRC106281
http://ecompetences.eu/wp-content/uploads/2014/02/European-e-Competence-Framework-3.0_CEN_CWA_16234-1_2014.pdf
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Competence model for the field of information technologiesFigure 1.9

Source: composed based on52.

The model is depicted in the form of a pyramid 
consisting of several levels, the location of which in this 
form is not intended to be hierarchical or to mean that 
the competencies at the top provide a higher level of 
qualification. Instead, the narrowed form of the model 
reflects the growing specialization and peculiarity of the 
covered knowledge. These levels are further divided into 
blocks representing areas of competence (i.e. groups of 
knowledge, skills and abilities), which are determined by 
important work functions and areas of technical content.

Fundamental competencies (levels 1-3):

• level 1 – personal effectiveness competencies, 
the so-called soft skills that are necessary for the 
performance of all roles in life;

• level 2 – academic competencies acquired in the 
academic environment that apply to all fields and 
professions, and include cognitive functions and 
styles of thinking;

• level 3 – Industry-sector technical competencies 
competencies that reflect character traits, styles of 
interpersonal interaction and self-management, 
which apply to a variety of professions and 
industries.

52Information Technology Competency Model.

https://www.careeronestop.org/CompetencyModel/competency-models/information-technology.aspx
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Competencies related to a particular industry (levels 4–5):

• level 4 – Industry-wide technical competencies, 
which include knowledge, skills and abilities 
required for all professions in the field; for the IT 
industry these include: principles of information 
technology; databases and applications; networks, 
telecommunications, wireless networks and 
mobility; software development and management; 
user and customer support; digital media and 
visualization; compliance; risk management, 
security and information assurance;

• level 5 – Industry-sector technical competencies, 
which are specific to the industrial sector.

Specific and managerial competencies (levels 6–7):

• level 6 – specific job competencies that are defined 
within a particular position or organization;

• level 7 – managerial competencies that are specific 
to leadership and managerial professions.

Although the IT Competency Model seeks to cover a wide 
range of industry competencies, it does not aim to be 
the ultimate list of all IT knowledge, skills and abilities. 
It is also not assumed that all employees occupying 
all positions have all the above competencies, and the 
competences of levels 5-7 are not defined at all for the IT 
industry. Instead, this model is intended as a resource for 
further study of the digital competencies needed in this 
important area.

In total, based on a review of 22 industry competency 
models and an analysis of the proposals submitted by 
stakeholders, ETA has formed fundamental competencies 
of levels 1–3. They include the basic knowledge and skills 
that a modern worker in any industry and sector of the 
economy must possess. The proposed models serve as a 
resource for discussion among industry leaders, educators, 
government officials and other stakeholders who work 
together to identify specific skills needed by employers, 
develop competency-based curricula and models based 
on competencies, create industry-specific performance 
indicators, qualification and certification standards, 
etc. Competence models for training are systematically 

updated, and the development of digital technologies, 
automation and artificial intelligence help to speed up the 
changes in them.

The role of educational online platforms in the formation 
of competencies

To ensure the success of the digital economy’s 
development, the system of education and retraining 
must provide the economy with professionals who meet 
the requirements of the digital age. Digital platforms 
create new employment opportunities. They help in the 
development of additional skills and the improvement 
of existing skills, especially for people who have not 
previously had such opportunities due to social or 
geographical constraints. Digital technologies have a 
positive impact on the labor market.

The level of development in modern digital technologies 
enables a shift towards new educational practices. The 
crisis caused by Covid-19 has accelerated the adoption of 
technological solutions that were already known. Many 
activities have transitioned to the online format, which 
has significantly increased the demand for work and 
study software, as well as digital communication tools 
(such as Zoom, BigTech, Microsoft Teams and Google 
Meet, etc.). Restrictions on physical mobility have led 
to a marked growth in the adoption of digital distance 
learning. Today, more and more users prefer pursuing 
distance education using various online platforms, courses 
and webinars. Since 80% of 200 million higher education 
students are located in developing countries and suffer 
from unequal access to quality learning resources, a 
number of educational platforms see their mission as 
the democratization of access to training, thus helping to 
address deepening inequalities in the skills of employees 
in different countries of the world. For example, Coursera 
aims to help governments, companies and educational 
institutions develop an understanding of the impact of the 
pandemic on the change of priorities in the development 
of the necessary skills and to provide free access to the 
necessary training courses.
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In a 2020 study based on the analysis of data on the 
learning outcomes of 65 million students that studied 
on the platform over the previous 12 months, Coursera 
experts assessed the level of qualification in 60 countries, 
10 industries and 11 areas of business, technology and data 

DATA SCIENCEBUSINESS TECHNOLOGY

data management
data visualization
machine learning
mathematics
statistical 
programming
statistics

—
—
—
—
—

—

accounting
communication
finance
management
marketing
sales

—
—
—
—
—
—

computer networks
databases
human-computer 
interaction
operating systems
security еngineering
software engineering

—
—
—

—
—
—

AREAS OF STUDY ON THE COURSERA PLATFORM

GLOBAL SKILLS INDEX

science. To identify skills that tend to develop and meet the 
main requirements of future work, Coursera calculates the 
Global Skills Index (GSI), which assesses the qualifications 
of learners on the online platform and covers the areas of 
business, technology and data science (Figure 4).

Key competencies of Coursera’s Global Skills IndexFigure 1.10

Source: composed by the author based on53.

These areas are identified as the most popular in terms of 
registration (more than 2/3 of registrations).

Functionally, they provide for the formation of the 
necessary skills by leveraging the use of digital 
technologies:

• business domain – skills for day to day 
business management: Microsoft Excel, project 
management, digital marketing, blockchain, 
business analysis, writing, people management, 
product placement skills and supply chain 
management;

• technology domain – skills related to the 
development, maintenance and scaling of 
computer systems and software: C programming 

language, artificial intelligence technology, 
JavaScript, web development, user experience 
design, cybersecurity, convolutional neural 
network, cloud computing, Internet of Things, 
application programming interface (API);

• data science domain – skills for processing and 
using business-generated data for decision-making: 
Python, R and SQL programming languages, data 
storytelling, deep learning, TensorFlow, cloud 
API, multi-task learning, linear algebra, natural 
language processing (NLP).

53Global Skills Index (2020). Coursera.

https://www.coursera.org/gsi?utm_campaign=gsi&utm_content=gsi-launch-blog&utm_medium=blog&utm_source=enterprise
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54Global Skills Index (2020). Coursera.
55The Future of Jobs Report. (2020).

For each domain, there are rankings that group countries / 
industries / areas of study by skill level into four categories 
with defined places in the rankings (where 1st place – 
100%): advanced (76% and above), competitive (51-75%), 
developing (26–50%), lagging behind – less than 25% 
(Figure 5).
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Figure 1.11

Source: composed by the author based on54.

Ukraine is among the top 15 countries where citizens 
acquire competencies in the technology domain using the 
Coursera platform (4th place). In the data science domain, 
it belongs to the competitive category (29th place), which 
indicates a high level of qualification of users of the 
platform in the field of digital technologies.

The impact of ICT on the labor market and jobs

New technologies are changing the labor market: new 
professions are emerging rapidly and the content of 
traditional professions is changing. The mismatch between 
the competencies of employees and the requirements of 
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—
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Figure 1.12

Source: composed by the author based on55.

employers is growing and remains one of the main 
problems of the global labor market. Due to the fact that 
the skills of workers do not meet the needs of the economy, 
there is a polarization of work and wages. According to 
forecasts, in the next 5 years, 12 million more new jobs for 
maintenance and management of new technologies will 
be created than the number of jobs that will be cut due to 
automation. At the same time, there will be a shortage of 
staff with the necessary knowledge and skills for these 
positions. Thus, the following professions will remain the 
most popular: Big Data analyst and researcher, artificial 
intelligence specialist, machine learning expert, robotics 
engineers, software developers and digital technology 
specialists.

Among the top 20 professions for which demand will 
grow, more than half are based on digital competencies, 
the rest – on management (Figure 6).

https://www.coursera.org/gsi?utm_campaign=gsi&utm_content=gsi-launch-blog&utm_medium=blog&utm_source=enterprise
http://www3.weforum.org/docs/WEF_Future_of_Jobs_2020.pdf
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Technological skills will become the most relevant, and 
computer thinking, i.e. the ability to manage huge arrays 
of data, discover patterns and draw conclusions from 
them – will become one of the most valuable skills. With 
the development of technology, new roles will emerge 
in technology industries (such as artificial intelligence) 
and in content creation (such as network management 
and content writing). There will also be more and more 
job openings in the fields of data economics, artificial 
intelligence, design, cloud computing and product 
development. Many completely new professions will 
also appear in the near future, but since social skills, such 
as emotional contact and intercultural communication, 
are unlikely to be mastered by robots in coming years, 
these competencies will remain in demand on the labor 
market. With the growing opportunities for innovation and 
entrepreneurship, as well as the development of the Free 
Earning Economy, it will be important to understand how 
business works. Thus, flexibility and entrepreneurial skills 
will also become areas of competence that require constant 
development.

The main trends that determine the image of the workplace 
in the XXI century are technological (digitalization, 
automation, robotization), social (demographic change, 
the formation of a network society), techno-social 
(globalization, ecologization). The influence of trends is 
manifested at different levels, as changes occur not only in 
tools or materials, but also in the entire logistics system and 
the logic of production process management. In the future, 
such technological trends as digitalization, robotization 
and automation will lead to radical changes in all sectors of 
the economy; therefore, the content of human labor and the 
structure of tasks in the workplace will change too.

Back at the end of the XX century, J. Rasmussen created a 
classification of the tasks assigned to an employee of any 
level and field of activity, according to which all types of 
tasks can be divided into three broad categories: skills, 
rules, knowledge (Table 2).

Category Type of tasks Specific weight in the total 

number of tasks, %

The need for specialized 

training

Skills Repeated typical tasks using mostly 

physical labor

more than 50 Not required, or provided 

by short-term training

Rules Technical, routine work, which is 

regulated by rules and instructions

more than 50 Requires specialized, 

applied training

Knowledge Analytical work with a high level 

of autonomy, which involves 

creativity, flexibility, ability to work in 

conditions of uncertainty

more than 50 Requires a high level of 

education and a long 

training cycle

Classification of tasks in the workplace, according to J. Rasmussen Table 1.7

56Jens Rasmussen. (1983). Skills, Rules, and Knowledge; Signals, Signs, and Symbols, and other distinctions in Human Performance models».

Source: composed by the author based on56.

https://www.iwolm.com/wp-content/downloads/SkillsRulesAndKnowledge-Rasmussen.pdf
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Using this classification, which remains relevant in the XXI 
century, we can assess the impact of digitalization of the 
economy on the labor market.

• In countries with a fully-formed digital economy 
(with over 85% of the population having access to 
the Internet) – between 25% and 45% of employees 
occupy jobs that belong to the Knowledge category 
and require highly skilled intellectual work with 
cognitive non-routine tasks (USA, Japan, Germany, 
United Kingdom and other developed countries, 
which are characterized by a high level of GDP per 
capita and have a high level of HDI).

• In countries with an underdeveloped digital 
economy (with less than 50% of the population 
having access to the Internet) – only 8%-17% of 
workers have jobs that belong to the Knowledge 
category, whereas for 41% to 48% of workers 
occupy have jobs that belong to the Rules category 
that require an average level of qualification 
with cognitive routine tasks (Malaysia, Saudi 
Arabia, Brazil, Russia, Kazakhstan, Ukraine and 
other countries with unstable economic growth, 
characterized by an average level of GDP per 
capita and an average level of HDI).

DIGITALIZATION AUTOMATION

High level of influence

High level of influence

High level of influence

Low level of influence

High level of influence

Moderate level of influence

Job
creation

Job
transformation

Job
disappearance

• In countries with no digital economy, only 1%–2% 
of workers are in jobs that belong to the Knowledge 
category, while between 57% and 67% of workers 
have jobs that belong to the Skills category that 
require basic level qualifications with performance 
of mechanical tasks (Ethiopia, Uganda, 
Zimbabwe and other countries with a low level of 
development, which are characterized by a low 
level of GDP per capita and a low level of HDI)57.

The share of workers in the Knowledge category in the 
structure of the national labor market currently acts as one 
of the key global competitiveness indicators; furthermore, 
the importance of this factor will grow over time. It is 
obvious that the level of a country’s economic development 
affects the possibility of the digitalization of its economy, 
which will affect the creation of conditions for the growth 
of the share of jobs in this category. In the near future, 
the influence of digitalization and automation will be the 
main factor causing changes in tasks at specific jobs, which 
will require the development of new skills in staff, while 
some skills will become unnecessary, and some will be 
transformed (Figure 7).

Impact of digitalization and automation on jobs Figure 1.13

Source: composed by the author based on58.

57The Boston Consulting Group: «Russia 2025: resetting the talent balance»
58Skills of the future. How to thrive in the complex new world.

https://image-src.bcg.com/Images/russia-2015-eng_tcm9-187991.pdf
https://futuref.org/futureskills
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It is obvious that digitalization has a high level of influence 
on the emergence of new jobs and transformation 
of existing jobs, while automation leads not only to 
transformations, but also to the complete replacement of 
people by technology, i.e. to the disappearance of jobs.

According to the classification by J. Rasmussen59, it is 
quite easy to determine the activities that are the easiest 
to automate. Such activities involve the performance of 
technical, routine work, which is clearly regulated by rules 
and instructions. Correspondingly, it is easy to translate 
into the language of an algorithm. Chatbots are already 
being actively used to perform a number of functions 
previously performed by humans (for example, answering 
typical questions, providing uniform comments, etc.). It is 
much more difficult to replace any activity from the Skills 
category, because it requires significant investment in the 
development, implementation, creation and maintenance 
of infrastructure, etc. And in activities that involve 
highly skilled intellectual work with the performance 
of cognitive non-routine tasks, even with the use of 
artificial intelligence only a certain subset of tasks can be 
automated. Thus, workers most threatened by job losses 
are mainly from the Rules and Skills categories. They are 
the ones who will have to either retrain or acquire new 
competencies in the near future.

The speed at which technology displaces workers 
will depend on the pace of its development and 
implementation, economic growth, and the growth in 
demand for a particular occupation. Even now, almost 
one third of basic functions in 60% of professions can 
be automated60. Therefore, there are important changes 
ahead in the employment structure. The need to retrain 
the workforce is the greatest in sectors with a low level of 
digitization and high automation capabilities. Sectors like 
manufacturing, transport, agriculture and construction 
have the greatest potential for automation. As these are 
the sectors that suffer from the largest labor shortages, 

the introduction of new technologies, automation and 
digitalization of production processes will help in 
overcoming this problem. Thus, the industries with 
the highest vacancy rates will benefit from automation. 
At the same time, as a result of automation of the 
production process, the functions of employees will 
change significantly, which will lead to a change in the 
requirements for a particular job. Therefore, workers will 
have to acquire new skills for working with technology 
and, in extreme cases, they may find themselves without 
work and in need of full retraining61.

According to forecasts, by 2030, from 75 million to 
375 million workers, i.e. from 3% to 14% of the global 
workforce, will need to change their occupational 
categories62. In addition, workers of all professions 
will need to adapt to new working conditions, as 
their professions will evolve with the development of 
technology. Such adaptation will require lifelong learning 
and improvement of flexible skills, such as emotional 
skills, creativity, high-level cognitive abilities and other 
skills that are very difficult to automate, even with the 
rapidly growing capabilities of artificial intelligence. But 
in the future, artificial intelligence is more likely to create 
more new professions than it is to replace existing ones. 
At the same time, more and more work will be related 
to the ability to adopt new decisions or make one’s 
own judgments without relying on pre-set parameters. 
The role of human creative potential will grow and, 
correspondingly, there will be new areas of activity aimed 
at realizing this potential.

The impact of the Covid-19 pandemic on changing 
priorities in the formation of competencies

Almost all countries around the globe are already feeling 
the effects of the pandemic on the economy as a whole and 
on the structure of the labor market in particular.

59 Jens Rasmussen. (1983). Skills, Rules, and Knowledge; Signals, Signs, and Symbols, and other distinctions in Human Performance models».
60McKinsey Global Institute. A future that works: automation, employment, and productivity.
61The rise of Digital Challengers How digitization can become the next growth engine for Central and Eastern Europe, McKinsey Global Institute
62McKinsey Global Institute. Jobs lost, jobs gained: workforce transitions in a time of automation.

https://www.iwolm.com/wp-content/downloads/SkillsRulesAndKnowledge-Rasmussen.pdf
https://www.mckinsey.com/~/media/mckinsey/featured%20insights/Digital%20Disruption/Harnessing%20automation%20for%20a%20future%20that%20works/MGI-A-future-that-works-Executive-summary.ashx
https://www.mckinsey.com/~/media/mckinsey/featured%20insights/europe/central%20and%20eastern%20europe%20needs%20a%20new%20engine%20for%20growth/the-rise-of-digital-challengers.ashx
https://www.mckinsey.com/~/media/McKinsey/Industries/Public%20and%20Social%20Sector/Our%20Insights/What%20the%20future%20of%20work%20will%20mean%20for%20jobs%20skills%20and%20wages/MGI-Jobs-Lost-Jobs-Gained-Executive-summary-December-6-2017.pdf
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The McKinsey Global Institute’s63 study of the 
impact of Covid-19 on the economies of 8 countries 
(China, France, Germany, India, Japan, Spain, and 
the United Kingdom) with different labor markets 
identified the following consequences:

• fourfold or fivefold curtailing of industries 
with a high level of physical proximity 
(restaurant business, retail trade, tourism 
sector and entertainment industry), which 
leads to the shedding of labor resources 
from these industries;

• an increase in the share of remote work (up 
to 20%–25% in developed economies, up to 
10% in developing countries), which led to 
a partial movement of labor resources from 
large cities to small ones;

• a twofold-fivefold increase in the share of 
e-commerce and delivery, which contributes 
to the movement of labor into these 
industries;

• a decrease in the share of employment in 
low-paid occupations and an increase in 
employment in high-paid STEM occupations 
and in health care.

63McKinsey Global Institute. The future of work after COVID-19.
64McKinsey Global Institute. The future of work after COVID-19.

The pandemic has accelerated changes in the labor market 
due to the introduction of digitalization and automation, 
but this acceleration is happening at a very rapid pace and 
requires not only retraining of workers, but also leads to 
a change in the skill sets needed by workers who have 
to change professions. More than 100 million workers in 
the 8 countries studied will have to change occupations 
and acquire new skills. In the industries with higher 
proximity rates, there will be an even greater need to 
change occupations over the next decade. For example, 
in the USA, approximately 10% of workers in such 
industries may need additional training or retraining in 

order to move to safer occupations by 2030 (compared to 
4% before the pandemic). Overall, the post-crisis scenario 
has seen the largest increase in demand for technological 
skills, such as advanced IT skills, computer programming, 
engineering, research and development. In China, the 
time spent on these skills may increase by 51% before 
2030 (in developed countries – from 13% to 27%), which 
reflects the acceleration of automation and digitalization 
processes. The demand for social and emotional skills will 
also increase (projected to grow by up to 25% over the 
next decade), driven primarily by increased demand for 
workers in the health care industry (Figure 8).
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Source: composed by the author based on64.

There is also an expectation of increase in the demand 
for skills such as flexibility and active learning, which 
reflects the needs of all employees to constantly acquire 
new knowledge and skills. The scale of retraining of the 
workforce, as caused by the impact of the coronavirus 
pandemic on the labor market, increases the relevance 
of measures to support additional training programs for 
workers, which should be carried out at both the state and 
corporate levels.

https://www.mckinsey.com/featured-insights/future-of-work/the-future-of-work-after-covid-19#
https://www.mckinsey.com/featured-insights/future-of-work/the-future-of-work-after-covid-19#
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Digital economy model of Ukraine:  
Service Powerhouse archetype

2.1

Transformation of national economic models

National economies and economic entities are now 
faced with the need to implement ICT and develop 
fundamentally new business models as soon as possible. 
There are significant differences in priorities for the digital 
economy’s development between countries, depending on 
the level of their socio-economic and technological status, 
as well as institutional maturity. UNCTAD experts suggest 
developing the focus of countries on the development of 
national models of the digital economy, based on their 
following key features – openness, flexibility and the 
involvement of various stakeholders65,66. Key interested 
parties include individuals (both users, consumers 
and employees), small and medium-sized enterprises, 
multinational companies and digital platforms, as well as 
government institutions.

Competitive conditions for the development of the 
global economy require comprehensive support for 
transformational leadership at national, international and 
global levels. According to the experts of the Stockholm 
Resilience Centre, sustainable development can be 
ensured while taking into account the following types 
of transformations: 1) demographic, 2) technological, 
3) economic, 4) institutional, 5) informational and 6) 
ideological67. Ukraine’s failure to comprehensively take 
into account all types of transformations in recent decades 
leads both to the low effectiveness of the reforms that are 
taking place and to the need for constant fragmentary 
reform in many areas of social development.

Industrial and institutional peculiarities present in the 
introduction of technological innovations result in the 
uniqueness of national approaches and processes of 
the transformation that take place when the countries 
transition to new technological paradigms. In the process 
of transformation caused by technological innovations, 
socio-economic systems go through three key phases – 
refinement (initial commercialization of key technology; 
formation of local ecosystem and infrastructure; 
combination with traditional technologies); disruption 
(mass commercialization of key technology; formation 
of a regional ecosystem; formation of a new workforce; 
outsourcing of functions and new products and services 
that require new technologies; emergence of new 
business models) and, finally, direct changes to the form 
(transformation) (emergence of nonlinear innovative 
technologies; formation of the global ecosystem; formation 
of new labor markets and forms of employment; changes 
in the functioning of society; shifts in key paradigms; 
transition to a new normality; spread of new business 
models)68. Historically, each stage of this process has lasted 
for about 15 years, although the transition of national 
economies to new technological paradigms is not taking 
place simultaneously all over the world. This unevenness 
gives grounds to say that there is an infrastructure gap, a 
digital divide, or other types of asymmetries that countries 
are trying to overcome.

65ILO experts identify more than 60 groups of key stakeholders in the digital transformation process.  [Digitalization and Decent Work: Implications for Pacific Island Countries. 
International Labour Organization. 2019.] 
66Digital economy report2019. Value creation and capture: implications for developing countries. United Nations Conference On Trade And Development.
67Olsson, P., V. Galaz, and W. J. Boonstra. 2014. Sustainability transformations: a resilience perspective. Ecology and Society 19(4): 1. Та Gell-Mann, M. 2010. Transformations of 
the twenty-first century: transitions to greater sustainability. Pages 1-8 in J. Schellnhuber, M. Molina, N. Stern, V. Huber, and S. Kadner, editors. Global sustainability: a Nobel 
cause. Cambridge University Press, Cambridge, Massachusetts, USA.
68Phelps Jim, Digital Scenarios and Future Skills. TechConnect March 13, 2018.

https://www.ilo.org/wcmsp5/groups/public/asia/---ro-bangkok/ilo-suva/documents/¬publication/¬wcms_-712544.¬pdf]
https://www.ilo.org/wcmsp5/groups/public/asia/---ro-bangkok/ilo-suva/documents/¬publication/¬wcms_-712544.¬pdf]
https://unctad.org/system/files/official-document/der2019_overview_en.pdf
http://dx.doi.org/10.5751/ES-06799-190401
https://wiki.cac.washington.edu/download/attachments/64920931/Digital%20Scenarios%20and%20Future%20Skills%20-%20TechConnect%202018.pdf
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In a recent report titled The Digitization of TVET 
and Skills Systems, the ILO emphasized that 
digitalization was in line with the third wave of 
media technology innovation. In general, the 
following processes are considered to be waves 
of mediatization of socio-economic development: 
mechanization (XV–XIX centuries), electrification 
(late XIX – early XX centuries), digitalization (1950–
2015) and datafication (since 2015)69.

The socio-economic development of countries in the 
conditions of dominance of digital transformation 
processes requires a systematic integrated approach for 
taking into account all types of transformations, UN 
Sustainable Development Goals and the realization of 
national interests. Within the archetype framework, 
experts from Arthur D. Little recommend a set of tools 
and policies that can be used to develop national strategies 
for the digital economy’s development. Particular 
attention should be paid to competitive advantages, 
features and priorities of national development, which 
should be considered in such dimensions as technological 
development (the most important are policies related to 
broadband communications, spectrum, cybersecurity, 
data protection and privacy, cloud computing, etc.), 
institutional, infrastructural and resource capacity, key 
(e-government, industry 4.0, education and science 
capabilities) and related policies (ease of doing business, 
availability of funding, including venture capital, digital 
inclusion, etc.). Achieving high quality results in these 
dimensions enables countries to move from one archetype 
to another.

One of the greatest barriers to the development of national 
digital models is the lack of modern infrastructure (fast, 
functionally and geographically diversified). This is why 
it is important to consider all the key components of the 
digital infrastructure that affect the dynamics of digital 
transformation, in particular:

• network accessibility and transportation;

• storage and processing;

• digital services and applications;

• terminals and devices.

Patterns of development of countries following the 
Service Powerhouse archetype

Ensuring the realization of the potential for digital 
transformation should be based on targeted strategies. 
For countries with archetypes such as Innovation Hub, 
Efficient Prosumer and Business Hub, experts suggest 
focusing on their preservation and development. Countries 
with archetypes such as Service Powerhouse, Global 
Factory, ICT Patron and ICT Novice have opportunities 
to acquire the characteristics of more advanced types. 
In particular, the countries that belong to the Service 
Powerhouse archetype (in particular, Ukraine, Romania, 
Ireland, the Czech Republic, Poland, Brazil, the Philippines 
and India) should develop those activities that are 
characterized by higher levels of value added, and invest 
in the development of specialized technologies. Adopting 
this path of development primarily involves the effective 
functioning of the research and innovation ecosystem. Of 
importance for the strategic development of Ukraine are 
the results of the transformation of Romania’s national 
model, which in 17 years has managed to reach the level 
of Service Powerhouse and continues to demonstrate 
effective leadership in the global market of innovation and 
IT technologies.

All countries of this archetype have their own 
unique features, but they have a number of common 
characteristics, namely:

• significant positions in global value chains;

• moderate income levels per capita;

• high prevalence of knowledge of foreign languages, 
in particular English;

• high export activity in ICT services (countries are in 
the top 15% of exporting countries, and top 20% by 
share of ICT services);

• an active population, which transforms ICT 
competencies into inexpensive services (the 
countries belong to the top 60% by population);

69The Digitization of TVET and Skills Systems. Geneva:International Labour Organization. 2020.

https://www.ilo.org/wcmsp5/groups/public/---ed_emp/---emp_ent/documents/publication/wcms_752213.pdf
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• the need to constantly maintain the level of 
qualification of employees, create supply in the 
labor market and develop higher education in ICT 
through appropriate policies and platforms;

• a relatively low level of R&D and innovation 
activity, which are, nevertheless, specialized in ICT 
services;

• the need for state support (in loans, investments 
and grants) for the introduction of new 
technologies that form a new basis for leadership 
in the XXI century.

The following strategic priorities are proposed for 
implementation to all governments of nations within the 
Service Powerhouse archetype:

• ensuring the priority of private investment in 
the ICT business sector (ease of doing business, 
support for digital business development, 
regulation of investment activities);

• implementation of the newest technologies 
for improvement of innovations in the field 
of services (national strategies of artificial 
intelligence development and development of new 
technologies);

• ensuring the availability of human capital and 
ICT service outsourcing (basic and higher digital 
education, development of ICT workforce, 
development of specialized skills);

• ensuring the availability and quality of 
communication infrastructure in line with 
world best practices (policies in the field of 
broadband access and 5G, strategy for the 
development of cloud technologies, regulation of 
telecommunications and new technologies).

According to ILO experts, the depth of digitalization of 
national economies is measured by six key groups of 
indicators: prevalence, accessibility, reliability, speed, 
convenience and skills70. Countries that belong to the 

Service Powerhouse archetype are characterized by certain 
features, in which they lag behind the more developed 
countries, in particular:

• leadership in the creation and commercialization of 
technological innovations;

• deep digitalization of key sectors that provides 
national competitive advantages;

• wide availability of skilled labor;

• availability of the best level of development of the 
latest digital infrastructure.

Elimination of these shortcomings can ensure the shift of 
national economies towards other archetypes. In particular, 
Finland relied primarily on drivers such as ICT education, 
basic digital training and investment in R&D to move from 
its Global Factory archetype of the 1990s to the modern 
Innovation Hub.

Over the past five years, with the world’s specific 
service productivity declining by 25%, productivity has 
increased in virtually all national economies of the Service 
Powerhouse archetype. One of the factors in this change 
was the growth of the ICT sector in these countries (Figure 
2.1.1).

70Digitalization and Decent Work: Implications for Pacific Island Countries. 
International Labour Organization. 2019. 

The AuroraAI National Artificial Intelligence Program 
aims to prepare Finland for a human-oriented and 
ethical society in the age of artificial intelligence. The 
program provides a decentralized open network and 
data-based model for smart services and applications. 
AuroraAI accelerates the creation of an ecosystem 
that meets the needs of citizens, government and 
industry.

The funds allocated for the creation of a human-
oriented, secure and ethical society in the AI era 
amount to 100 million EUR over the period of 2020–
2023, and can be used to launch from 10 to 20 service 
IT ecosystems.

Key initiatives include the establishment of the Finnish 
Center for AI (cooperation between the universities 
of Aalto and Helsinki to deepen AI research, increase 
human resources and industrial collaboration), a pilot 
business incubator program for AI sector and the 
integration of AI into public services. 

https://www.ilo.org/wcmsp5/groups/public/---asia/---ro-bangkok/---ilo-suva/documents/publication/wcms_712544.pdf
https://www.ilo.org/wcmsp5/groups/public/---asia/---ro-bangkok/---ilo-suva/documents/publication/wcms_712544.pdf
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Figure 2.1Dynamics of value added per employee in the service sector,
USD in 2010 prices
Source: composed based on71.

If the state’s strategy is to develop from the Service 
Powerhouse archetype to the Efficient Prosumer archetype, 
priority should be given to such key components as 

71Services, value added per worker (constant 2010 US$). World Development 
Indicators. The World Bank. Accessed on 03-04-2021
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Denmark’s national strategy for artificial intelligence has three objectives:

1) make Danish companies the best in terms of the use of digital technologies;

2) provide the best conditions for digital transformation of business;

3) provide each Dane with the digital skills necessary to be able to compete on the global market.

In 2018, 75 million DKK was allocated with further annual investments of 125 million DKK until 2025, and 75 million 
DKK indefinitely for the implementation of strategic initiatives. Key initiatives include the creation of Digital Hub 
Denmark (public-private cluster for digital technology development), SME:Digital (a scheme to support the digital 
transformation of small and medium-sized Danish businesses) and the Technology Pact (a national initiative aimed at 
the development of digital skills). The government has also announced initiatives to further disclose government data, 
an experiment with a “regulatory sandbox” and the enhancement of cybersecurity.

technological dimension, ecosystem, infrastructure and 
industry (E-government strategy; focus on development 
of industry 4.0; digitalization of economic sectors) (Table 
2.1.1).

https://data.worldbank.org/indicator/NV.SRV.EMPL.KD
https://data.worldbank.org/indicator/NV.SRV.EMPL.KD
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Priority Technological dimension Ecosystem Infrastructure

Primary
• Ensuring intellectual 

property rights; scientific and 
technological policy

• Taxation of digital 
services; integration 
of the science and 
education sector with 
the capital market

• Digital inclusivity and 
consciousness

Important • Artificial intelligence policy;

• New technology development 
policy;

• Broadband communications 
and LT spectrum access 
policy;

• Cloud technology policy;

• 5G development strategy;

• Cybersecurity policy;

• Data protection and privacy 
policy;

• Data sovereignty policy.

• Telecommunications 
regulation;

• New technology 
development regulation;

• Support and regulation 
of digital business;

• Regulations on ease of 
doing business;

• Development of 
markets for factors of 
production – labor, land, 
capital;

• Bankruptcy regulation;

• International trade 
development regulation.

• Labor market 
development 
strategy;

• Basic digital 
education and 
training;

• Higher education in 
the field of ICT;

• ICT workforce 
development;

• Development of 
specialized skills.

Components of Service Powerhouse archetype developmentTable 2.1

Formation of a global ecosystem for digital economy’s 
development

The development of the global ecosystem involves active 
cooperation between key stakeholders, who, in the context 
of the future, are decision makers, data researchers, data 
collectors, ICT companies and end users. The efforts of 
active transformers should be focused on enabling such 
cooperation, which can be realized through both virtual 
platforms and networks, as well as physical contacts, 
networking and in-depth study of the interests and 
characteristics of key groups. This is why the traditional 
separation of stakeholders (government sector, academia, 
business sector and NGO sector) is still relevant even when 
these actors can play a variety of different roles.

Global cooperation enables and accelerates the 
implementation of the latest technological solutions. 
One example of this is the development of autonomous 
vehicles, the ecosystem for implementation of which 

includes representatives of countries from different parts 
of the world. As a result of such cooperation, everyone 
benefits – from developers, suppliers and manufacturers 
to end consumers and society as a whole. Other examples 
of the social impact of global cooperation are financial 
inclusion, environmental protection and increasing the 
accuracy of medical diagnostics.

Cooperation should be based on a solid foundation, 
which we believe to be the culture of international 
cooperation and generally accepted ethical principles. 
Their development, dissemination and application are 
given the greatest attention at the level of higher education, 
where standards and educational programs try to cover the 
whole range of competencies that future specialists should 
possess in the most comprehensive way. Organizations 
engaged in career development are also increasingly 
implementing the digital dimension in professional codes 
of ethics, as exemplified by the Chartered Insurance 
Institute’s Code of Ethics or the Web Analyst’s Code of 
Ethics72.

72Digital Ethics: a Companion to the Code of Ethics. Chartered Insurance Institute.

https://www.cii.co.uk/media/10122096/digital-ethics-companion.pdfThe Web Analyst's Code of Ethics. URL: https://www.digitalanalyticsassociation.org/codeofethics
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GLOBAL CAPITAL MARKET
Share capital, loan capital
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GOODS AND SERVICES

ICT, 
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ICT services
platforms

International organizations
Integration groupings

Non-government sector
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Government sector
Regulator

Policy implementers

Pupils and 
students
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Education 
support staff

Research, education
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workers, employers, trade unions and 

associations

Business sector
Employers

Value chains

ICT sector
Solution developers

Researchers
Content providers

Figure 2.2Global ecosystem for the digital economy



DIGITAL ECONOMY: 
IMPACT OF ICT ON HUMAN CAPITAL AND FORMATION OF FUTURE COMPETENCIES

50

The subjects of the global ecosystem are characterized by 
intelligent networking, the potential of which is revealed 
through the development of technological solutions, 
including artificial intelligence, cloud technologies, the 
Internet of Things or 5G, and driven in the main by human 
capital. That is why the experience of key innovators 
shows that to ensure competitive leadership in the global 
digital ecosystem, it is paramount to develop aggregate 
competencies, attract talent and form global innovation 
networks and develop digital platforms that provide 
a high level of intensity of interaction between global 
ecosystem actors. Providing broadband access to networks 
should be seen as an infrastructure basis for a new type of 
economic relationship at all levels.

Resilience of business and speed of response to global 
challenges is ensured by effective integration73  into the 
global ecosystem of the digital economy. Therefore, the 
report on the digital transformation of business and the 
compilation of the Global Connectivity Index proposes to 
identify the following stages, the highest of which covers 
the entire ecosystem, namely.

1. Task efficiency – at this level most attention is 
focused on completing individual tasks using 
basic connectivity technologies and more efficient 
communication.

2. Functional efficiency – at this level automated 
functions provided by ICT enable to simultaneously 
perform a number of tasks and exchange 
information more efficiently.

3. System efficiency – at this level attention is 
mainly focused on the digitalization of basic 
system functions and improving the efficiency of 
operations; companies are shaping the demand for 
various new technologies, including connection to 
cloud services.

4. Organizational efficiency and agility – the level 
that provides for the effective integration of all 
digital systems; data analysis and its use for 
increasing the productivity of business processes 
is provided by networks with large coverage and 

widespread use of cloud applications, artificial 
intelligence and the Internet of Things.

5. Ecosystem efficiency and resilience – the level at 
which it is possible to respond quickly to market 
changes and ensure automatic coordination and 
intersectoral cooperation of all stakeholders. The 
use of 5G technologies, the Internet of Things 
and robotics provide more opportunities for the 
emergence of new business models, methods of 
work and products in the context of open digital 
innovation.

Ukraine’s involvement in the global digital ecosystem

The positioning of countries in the system of coordinates 
of the Global Connectivity Index and their GDP per 
capita gives grounds to classify the main groups of 
countries. Although the authors of the GCI propose to 
group countries into three clusters (starters, adopters 
and frontrunners), but taking into account the main 
archetypes of national digital economies, we propose 
a further division into more homogeneous groups of 
countries (Figure 2.1.3). According to the study, in addition 
to the main groups, the following countries with unique 
characteristics are singled out: Luxembourg, Singapore, 
Ireland and the UAE – high-performing countries with 
unique digital transformation strategies. Ukraine belongs 
to the second cluster of countries, although even there it 
lags significantly behind other countries.

73Shaping the New Normal with Intelligent Connectivity. Huawei. 2020.

India is a clear example of the spread of digital 
identification and biometrics processes. In 2019, 
85% of the adult population in India had their own 
bank account. This is the result of a large-scale 
strategy to build the digital financial ecosystem 
called India Stack, which has given some 350 
million people access to financial services for the 
first time.

https://www.huawei.com/minisite/gci/assets/files/gci_2020_whitepaper_en.pdf?v=20201217v2
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Figure 2.3Clusters of countries in the coordinate system of the Global Connectivity Index 
and GDP per capita in 2019

Analysis of the Global Connectivity Index shows that in 
recent years Ukraine has carried out a number of reforms 
in the field of digital transformation of the national 
economic model. However, the levels of indicators 
achieved and detailed benchmarking with the countries 
of the same archetype demonstrate the need for further 
qualitative improvement of the tools and policies that 
correspond to the Service Powerhouse archetype. In 
particular, according to the main technologies considered 
to be infrastructural for the digital transformation of 
national economies, Ukraine has not yet reached the world 
average level of development, namely:

• broadband access – 51 points (63 – world average);

• cloud technologies – 48 (51);

• artificial intelligence – 21 (27);

• Internet of Things – 27 (35).

In Ukraine, a similar state of affairs is observed in terms 
of determinants of the digital economy’s development. 
Ukraine has reached the world average level of 
development in only one of the groups of factors:

• experience – 62 points (61 – world average);

• demand – 48 (53);

• supply – 32 (41);

• potential – 34 (48).

A detailed analysis of the indicators in accordance with 
which the GCI is compiled revealed the areas of most 
significant lagging and strong positions (Figure 2.1.4). 
However, in total Ukraine ranks 52nd among 79 countries. 
This assessment determines the appropriateness of 
measures to improve the current situation. 
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Benchmarking of Ukraine’s positions in the system of pillars of the Global 
Connectivity Index

Figure 2.4

supply demand

experience potential

ICT 
legislation

ICT investment

Telecommunications 
investment

Established IoT 
database

Fiber optics Secure Internet 
servers

International 
broadband Internet

Cloud investment

Investment in 
security software

Investment in AI 
technologies

Investment in IoT 
technologies

Home 
computers

Smartphone 
penetration

Mobile 
broadband 

connections

Demand for external 
artificial intelligence 

programs

Cloud migration

Applications 
downloads

Fixed 
broadband 

connections

E-commerce 
transactions

Impact of ICT on 
new business 

Potential of AI 
technologies

Potential of IoT 
technologies

Cloud 
technology 
potential

IT workforce

R&D 
expenditures

Participation in the 
Internet

Average world indicator Indicator for Ukraine

Software 
development

Availability of 
mobile broadband 
communications

Availability of fixed 
broadband 

communications

Broadband 
potential

Mobile 
potential

ICT patents

4G-5G 
connections

Telecommunication 
consumer services

E-government 
servicesData creation

Cloud experience

Cybersecurity 
consciousness

Internet of 
Things analytics

Broadband 
download 

speed

Source: composed based on74.

74Global Connectivity Index. Huawai Technologies. 2021

The positions of countries on the world competitive map 
usually confirm their place in the rankings. However, 
the lack of a generally accepted indicator of the digital 
economy’s development determines the feasibility of 
compiling competitive maps for separate indicators. In 
particular, in terms of R&D expenditure, Ukraine is one 
of the countries with outsider positions that continue to 
deteriorate rapidly. Furthermore, in terms of the number 

of researchers, Ukraine has a weak competitive position, 
which also continues to deteriorate rapidly (Tables 
2.1.2 – 2.1.3, maps in Appendix). Although Ukraine has 
a deteriorating outsider position in terms of exports of 
ICT services, it is necessary to be aware of the fact that a 
significant percentage of this market is kept off the books 
in the shadow economy and reliable data on it is lacking, 
as, according to many rankings, the country has a strong 
position in this market.

https://www.huawei.com/minisite/gci/en/country-profile-ua.html#


ІІ. DIGITAL ECONOMY: UKRAINE 53

75https://www.huawei.com/minisite/gci/assets/files/gci_2019_whitepaper_en.pdf?v=20191217v2
76The report states that countries that have reached the level of Global Connectivity Index of 65 units and focus on the spread of artificial intelligence technologies can expect 
additional GDP growth of 1%. According to GCI, most countries increase the rates of ICT development every year.

Strategic vectors Key areas

Invest in Intelligent Connectivity 

(ensure the prerequisites are in place to 

participate in collaborative ecosystems)

• Ensure the availability of a stable electricity supply

• Invest in ICT strategically

• Promote technology convergence

Prioritize AI expertise
• Conduct competitive analysis.

• Focus on existing industries.

• Prioritize social problems

Put support functions in place for 

Intelligent Connectivity ecosystems

• Implement structural educational reforms.

• Ensure resource allocation and incentivization.

• Adopt a coordinated approach.

• Ensure a level playing field

Make Intelligent Connectivity 

affordable and accessible to all

• Affordability and accessibility

• Avoid ‘tragedy of the commons’ situations

Evolve and scale up

• Start small, learn fast.

• Scale locally.

• Demonstrate value.

• Commercialize

Codify fair practices in regulations and 

rules • Ensure data privacy and liability

Key vectors of global connectivity development Table  2.2

Source: Composed based on75.

Ukraine’s readiness for digital transformation

In the process of digital transformation of national 
economies, it should be borne in mind that the majority 
of value added is created in the service sector. Therefore, 
for research purposes, it may be appropriate to group 
countries taking into account the levels of their Network 
Readiness (Figure 2.1.5). The analysis of Network 
readiness indices showed that only 60 countries out of 132 
countries have exceeded the level of 50%76, which makes 
it possible to accelerate the impact of the digital economy 

on economic development. At the same time, the share of 
the service sector in these countries varies significantly – 
from 41% to 81%, which indicates the ambiguity of any 
conclusions about such a relationship. We can observe 
the categorization of a number of diverse countries into 
clusters of frontrunners, adopters and starters, which 
should be clarified and expanded by a number of more 
groups. In particular, we believe that the possibility of 
combining the types arising from the archetypes that 
countries use in their progress on the path of digital 
transformation is worth pursuing.

https://www.huawei.com/minisite/gci/assets/files/gci_2019_whitepaper_en.pdf?v=20191217v2


DIGITAL ECONOMY: 
IMPACT OF ICT ON HUMAN CAPITAL AND FORMATION OF FUTURE COMPETENCIES

54

Value added in service sector, % of GDP

N
et

w
or

k 
Re

ad
in

es
s 

In
de

x

R2=0,4939

Ukraine

India

Philippines

Brazil

Poland Singapore

USA
Luxembourg

UAE

Ireland

Czech 
Republic

China

Romania

Clusters of countries in the coordinate system of Network Readiness Index 
and value added in the service sector (2018-2020)

Figure 2.5

According to the set of components of the Network 
Readiness Index, Ukraine demonstrates their uneven 
contribution to the final result – 64th place in the world77. 
In general, the country has indicators that are better than 
average for countries with incomes below the average, 
but worse than those of European countries. In particular, 
the best positions are occupied by groups of governance 
indicators – 58th place in the world, technology – 62nd 
place, people – 65th place, and the worst – the impact 

on socio-economic development – 79th place. A closer 
look revealed that Ukraine has the highest position in 
components like content – 46th place in the world, trust – 
49, business – 52, future technologies – 53, economy – 62, 
individuals – 63. The positions below the final ranking 
have such components as governments – 71st place in the 
world, inclusion – 72nd, quality of life – 77th, access – 79th, 
regulation – 83rd, contribution to Sustainable Development 
Goals – 91st.

77The Network Readiness Index 2020. Accelerating Digital Transformation in a post-COVID Global Economy / Editors Soumitra Dutta, Bruno Lanvin. Portulans Institute. 2020.  
330 р.

https://networkreadinessindex.org/wp-content/uploads/2020/11/NRI-2020-V8_28-11-2020.pdf
https://networkreadinessindex.org/wp-content/uploads/2020/11/NRI-2020-V8_28-11-2020.pdf
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The best and worst indicators that form  
Ukraine’s Network Readiness Index

Table 2.3

Indicator Global rating Indicator Global rating

Adult literacy rate 1 Healthy life expectancy at birth 86

E-commerce legislation 1 Regulatory quality 87

Income inequality
6 Use of virtual social networks 88

Tertiary enrollment 14 Rural gap in use of digital payments 93

Fixed broadband subscriptions 16 Active mobile broadband subscriptions 102

Computer software spending
19 Freedom to make life choices 105

SDG 5: Gender Equality 24 Happiness 109

Professionals 31 Handset prices 113

GitHub commits
34 SDG 7: Affordable and Clean Energy 128

Prevalence of gig economy 36 4G mobile network coverage 129

Some countries show extremely unique positions, which 
diverge significantly from the global trend, and this 
gives grounds to talk about the uneven impact of ICT on 
economic development. Although Ukraine already has 
significant experience of digital transformation from ICT 
Novice in 2000, when exports of ICT services increased 
from 56 million USD, to Service Powerhouse in 2017, when 
the volume of exports of ICT services reached 2.8 billion 
USD.

In terms of individual components of the national 
Network Readiness Index, countries belonging to different 
archetypes display high volatility of separate indicators. 
In particular, with regard to the Technology pillar (in 2020 
Ukraine ranked 62nd in the world), it is of key importance, 
as the overall level of development of the ICT sector in the 
country depends directly on what technologies underlie 
the network economy.

The Technology pillar includes:

• access: general ICT level in countries, including 
issues of communication infrastructure and 
accessibility (in 2020 Ukraine ranked 79th globally);

• content: number of web pages, websites, 
applications for mobile devices (Ukraine ranks 46th 
in the world);

• future technologies: the degree of preparation of 
countries for the future of the network economy 
and new technological trends, such as artificial 
intelligence and the Internet of Things (53).

The People pillar (65) measures the access, resources and 
skills of a country’s population and organizations for 
productive use of technology and includes:

• individuals: how people use technology and their 
skills to participate in the network economy (65);

• business: how business uses ICT and participates in 
the network economy (52);
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• governments: how governments use and invest in 
ICT (71);

The Governance pillar (58) aims to assess the level of 
governance in the digital economy and includes indicators 
such as:

• trust: how secure individuals and companies are in 
the context of the network economy (49);

• regulation: the degree to which government 
promotes participation in the network economy 
through regulation (83);

• inclusion: how governance can address issues such 
as gender inequality, disability and socio-economic 
status (72);

The Impact pillar (79) determines the level of impact 
of ICT on social and economic changes in the country 
and enables the drawing of conclusions on the apparent 
appropriateness of carrying out reforms and spreading ICT 
in society at this stage of development. The Impact pillar is 
based on the calculation of the following indicators:

• economy (economic impact of participation in the 
network economy) (62);

• quality of life: social impact of participation in the 
network economy (77);

• contribution to Sustainable Development Goals: 
the impact of participation in the network economy 
in the context of the UN goals for a better and more 
sustainable future for all. The focus is on objectives 
in which ICT plays an important role, including 
indicators such as health, education and the 
environment (91).

Thus, the index essentially covers various aspects of the 
manifestation of ICT in society – both economic and social; 
including the impact of ICT on society and the reverse 
effect, which demonstrates a wide range of its assessment. 
The resulting impact is much less than the potential 
displayed by technology and people, which can probably 
be explained through the quality of digital transformation 
management.

International benchmarking of ICT R&D

UNESCO experts identify the growing role of science by 
2030 in a complex and dynamic environment of constant 
technological innovation, as well as global trends in the 
international economy, namely:

1) global R&D spending growing at a pace faster than 
the world economy;

2) increase in the number of scientists and 
enhancement of their international mobility and 
cooperation;

3) a deepening link between science and politics in 
addressing the Sustainable Development Goals 
and global human problems and transformation 
of universities into “laboratories of the future 
society”78.

Conducting international comparisons makes it possible 
to better identify the country’s competitive position. The 
USA retains a leading position in science and technology, 
especially in terms of absolute R&D spending in high-
tech sectors of the economy, but China has shown an 
impressive rate of increase in research funding since 2007. 
At the same time, while in terms of the absolute number 
of researchers China’s leadership is maintained and 
constantly enhanced, in terms of the relative indicator 
per 1 million population its positions are significantly 
inferior to many developed countries. A unique situation 
is observed on the world market in terms of exports of 
ICT services, where relative leadership is maintained and 
enhanced by Ireland.

Increased attention to investment in the R&D of the ICT 
sector is due to the fact that over the past 25 years, key 
economic indicators in this sector are many times higher 
than average in the economy. This can be clearly seen 
in the example of the EU, where the index of the value 
added in the ICT sector was 2.6 times higher than the 
average in the economy, productivity per employee – 2.5 
times higher, productivity per hour worked – 2.3 times 
higher, employment – 1.5 times higher. At the same time, 

78UNESCO Science Report: towards 2030. 2015.

http://unesdoc.unesco.org/images/0023/002354/235406e.pdf
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the growth of absolute R&D costs in businesses of the 
ICT sector was only 1.7 times higher, and relative to value 
added it was even 1.5 times less.

The largest amount of R&D investment in the ICT sector 
is made by a limited group of countries that maintain and 
develop leadership in this sector of the world economy. 
In particular, in 2017, the USA was the leader in terms 
of R&D expenditure in the ICT sector (84 billion USD), 
followed, with a significant gap, by China (47 billion 
USD) and the EU (32 billion USD)79. However, the highest 
intensity of investment (the ratio of R&D investment to 
ICT / value added in ICT) is observed in countries such 
as South Korea, Taiwan, the USA, Norway and Japan, 
while the EU ranks far below them, at 9th place. One 
consequence of this is that productivity per worker in all 

79Mas, M., Fernández De Guevara, J., Robledo, J.C., Cardona, M., Righi, R., Samoili, S., Vazquez-Prada Baillet M, López Cobo, M. (Editor) and De Prato, G. (Editor), The 2020 PREDICT 
Key Facts Report. An Analysis of ICT R&D in the EU and Beyond, EUR 30305 EN, Publications Office of the European Union, Luxembourg, 2020. 
80Chakravorti, Bhaskar et al. The Digital Intelligence Index,” Digital Planet, The Fletcher School at Tufts University, December 1, 2020.

ICT sectors in the USA, Taiwan, Norway and Switzerland 
is higher than in the EU. In India, labor productivity in the 
ICT sector is 4 times higher than the national average of 
labor productivity. 

There is a deepening in international division of labor in 
the ICT sector of the global economy. This is reflected, in 
particular, in differences in the specialization of countries’ 
spending in individual ICT sectors:

• manufacturing of electronic components – Taiwan, 
South Korea, Japan, China, Russia;

• computer and other related activities – USA, EU, 
India;

• telecommunications – USA;

• ІТ-services – Ireland, Poland, Romania, Ukraine.

Figure 2.6Disposition of countries in the system of coordinates of Innovation and Change 
driver and GDP per capita in 2019
Source: composed based on data from the World Bank and Digital Intelligence Index80.
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Analysis of the data of 2,500 companies that made the 
largest R&D investments in the world in 2019 (about 90% 
of private business investments in the world), revealed an 
increased level of interconnectedness for companies in the 

ICT sector (Table 2.4). For enterprises in the ICT sector, the 
closest is the relationship between R&D, operating profit 
and market capitalization, which we consider a sufficient 
incentive to increase private investment in R&D and ICT.

R&D Total sales Operating profit Employees Market 

capitalization

All sectors

R&D 0.547 0.447 0.475 0.699

Capital investment 0.490 0.813 0.616 0.547 0.448

ICT sector

R&D 0.767 0.805 0.479 0.799

Capital investment 0.695 0.778 0.724 0.592 0.603

Correlation between performance indicators of enterprises, 
which made investments in R&D in 2019

Table 2.4

Source: composed based on81.

81R&D ranking of the world top 2500 companies. EU Industrial R&D Investment Scoreboard. European Commission. 2020. Accessed on 25.02.2021.

IT clusters and Ukraine

Significant differences between ecosystems or regional 
centers of innovation are observed both within the same 
country and between different countries and continents. 
The most successful examples of the formation of digital 
ecosystems are observed at local and regional levels. 
This gives grounds to claim that global technological 
innovations find themselves in the phases of refinement 
and disruption. According to experts from the Global 
Entrepreneurship Network and Startup Genome, the 
maturity of ecosystems (singled out phases of development 

include activation, initial globalization, late globalization, 
involvement and integration) has a significant impact on 
job creation and competitiveness of their local regions. 
The singling out of the five archetypes of ecosystems 
has become possible thanks to the inclusion of their 
specializations, potentials, challenges, strategies, and 
development roadmaps. The following ecosystem 
archetypes were identified:

• Technology Inventors – the first inventors of 
technology for regional and global distribution 
(Silicon Valley, Boston, Seattle);

http://iri.jrc.ec.europa.eu/sites/default/files/contentype/scoreboard/2020-12/SB2020_World2500.xlsx
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82Startup Ecosystem Rankings 2020. StartupBlink. 2020. pp.21-22
83www.startupranking.com

• Global Business Hubs – global business and 
financial centers (London, New York, Singapore);

• Powerful R&D Centers – creation of technology 
(Tel Aviv, Jerusalem, Stockholm);

• Large Protected Markets – access to protected 
markets (Beijing, Shanghai, Jakarta);

• Cosmopolitan Creators – openness and quality of 
life (Berlin, Melbourne).

The results of the Startup Ecosystem Rankings 2020 show 
a fairly high competitive status of those countries with the 
Service Powerhouse archetype and high potential for their 
development (Table 2.1.4).

Positions of Service Powerhouse archetype countries
 in the Startup Ecosystem Rankings

Table 2.5

Position in the 

ranking, 2020

Countries

Position’s 

dynamics since 

2019

Quantitative 

dimension

Qualitative 

dimension

Business 

environment

Total score

18 Ireland −4 2.19 1.33 3.11 6.636 

20 Brazil +17 1.08 3.02 2.25 6.358 

23 India −6 1.58 2.16 1.95 5.698 

26 Czech Republic −4 1.16 1.18 3.12 5.460 

27 Poland −7 1.19 1.14 2.83 5.169 

29 Ukraine +2 0.84 2.18 2.04 5.057 

45 Romania −7 0.97 0.23 2.34 3.537 

53 Philippines +1 0.43 0.72 1.64 2.789 

Source: composed based on82.

Ukraine is among the 30 best ecosystems in the world 
for the creation and development of startups, ranking 
29th. In countries of this archetype, ecosystems are in the 
primary phase or are just emerging, which is manifested in 
a relatively small number of ICT startups. In particular, in 
the Mid-East Region of Ireland, the total amount of early 
funding did not exceed 50 million USD, and the total cost 
of projects in the ecosystem – only 224 million USD, and in 
Ireland there are about 370 startups, which is 222 times less 
than in the leading country – the USA83.

Kyiv occupies the leading position among Ukrainian 
cities, and is ranked 8th in Europe and 32nd in the world. 
However, there is a significant gap between the ecosystem 
of the capital region and regional ecosystems, which has 
significantly widened in 2020. In the global ranking of 
urban ecosystems, Lviv occupies 354th position, Odessa 
– 356th, Kharkiv – 441st, Ternopil – 724th. The ecosystem 
of the city of Dnipro, which is known for its startups in 
the fields of space technology and bioelectronics, has 
significant potential for the development of high-tech 
startups.

http://www.startupranking.com
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According to IBM experts, in contrast to the market 
paradigm, the network paradigm turns fragmented 
participants of ecosystems into a single orchestra that 
in unison creates more added value than each of them 
individually84. In this application, the use of ICT allows 
participants to be more efficient and better connected, 
and the whole ecosystem – to be more flexible. Economic 
efficiency of such clusters has become a factor in 

supporting their formation in the EU, which finances the 
creation of special cluster platforms85.

In the field of IT, innovations most often originate in cluster 
ecosystems. There are 324 startups in Ukraine, of which 
more than 140 are located in Kyiv and Kyiv Region. At the 
same time, the lion’s share (95%) consists of startups that 
rely on ICT capabilities (Figure 2.1.7). 

84The new age of ecosystems: Redefining partnering in an ecosystem environment.
85For example, https://clustercollaboration.eu/

Productivity of ecosystems in Service Powerhouse archetype countries
 according to StartupRanking, number of startups

Figure 2.7

The leader of the ranking – the USA, has 82,000 active 
startups, which is a clear demonstration of the importance 
of an ecosystem for high innovation activity. The 
dependence of countries of the Service Powerhouse 
archetype on the flow of startups from other regions of the 
world, including the USA, hinders their competitiveness 
and causes their employment structure to lag behind the 
leading countries.

IT outsourcing and software development are those 
industries that, due to their focus on export, demonstrate 
stable growth both in regional ecosystems and in IT 
clusters in Ukraine. Kyiv, Lviv and Kharkiv IT clusters 
are among the leaders in terms of level of development 
and productivity, Dnipro, Odesa and Vinnytsia IT clusters 
are increasing their capacity, and Cherkasy, Sumy and 
Chernivtsi IT clusters also have a high potential for 
development. Therefore, further growth of Ukraine’s ICT 
sector is seen in the implementation of cluster initiatives 
and the development of world-class ecosystems.

https://www.ibm.com/downloads/cas/ZQRNRRMY
https://clustercollaboration.eu/
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Socio-economic parameters of the current stage of Ukraine’s development:

economy with lower income than the world average (3,370 USD in 2019)86; 
debt servicing cost 20.7% of the country’s revenues in 2015-2018;
defense spending at 3.8% of GDP in 2015-2018, the ratio of education and health expenditures to defense 
expenditures according to the UN Development Program is 3.8;
research and development expenditures – 0.5% of GDP in 2015–2018 (world average is 1.7% of GDP87); 
the average age of Ukrainians is 41.2 years; 30.2 people over 65 per 100 population88;
working age people – 49.3% of the population, of whom 80% have professional qualifications; 
among young people under 24 – 18.8% are unemployed89;
low level of inequality between people (6.5% of potential losses due to inequality)90; 
the level of urbanization is higher than average (31% of people live in rural areas).

86World Bank data on Ukraine 
87United Nations. Economic and Social Council. Progress towards the Sustainable Development Goals. Report of the Secretary-General.
88Human Development Report 2020, с. 352.
89UNDP Human Development Reports 2020. Ukraine.
90Human Development Report 2020, с. 352.

Digital economy of Ukraine: current state and 
parameters of development

2.2

The digitalization of national economies is caused by 
organizational, financial and social readiness of each 
country. The challenges facing Ukraine in recent years 
and the socio-economic parameters of the current 

stage of its development form its own trajectory of the 
digital economy, shape its current state, challenges and 
opportunities for its further development. 

Preconditions for development of 
the digital economy

The main material and technical prerequisites for the use 
of ICT are as follows:

1) technical condition of energy infrastructure and 
reliability of electricity supply;

2) availability, type and speed of the Internet 
connection;

3) availability and type of digital communication 
means in households. 

The availability of connection to the digital ecosystemis 
primarily the result of the material and technical condition 
of the country’s energy infrastructure. 

https://data.worldbank.org/country/UA
https://sustainabledevelopment.un.org/content/documents/26158Final_SG_SDG_Progress_Report_14052020.pdf
http://hdr.undp.org/sites/default/files/hdr2020.pdf
http://hdr.undp.org/en/countries/profiles/UKR
http://hdr.undp.org/sites/default/files/hdr2020.pdf
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Fixed assets for electricity generation and supply have 
been renewed in recent years through construction 
and modernization projects, including those funded 
by international assistance91, which improved the 
quality of the electricity supply. Thus, in 2019, 2,138.08 
million UAH was spent on modernization, and in 2020 
- 2,302.88 million UAH under five budget programs 
implemented within the network of the Ministry of 
Finance of Ukraine. In 2020, NPC Ukrenergo invested 3.12 
billion UAH in the development of networks, fulfilling 
the investment program for the year by 95.3%92. In the 
Global Competitiveness Index 2019, Ukraine ranked 85th 

among 141 countries in the Public Infrastructure pillar. In 
particular, the Power Supply Quality indicator fell from 69 
in 2014 to 85 in 201793, and in 2019 rose to 6494 (Appendix  ). 

Despite the renovations, the main means of energy 
production and supply, as well as the fixed assets of the 
telecommunications industry, remain more than 60% worn 
out, and in the nuclear energy sector – 80% worn out [95p.7] 
(Figure 2.2.1). This high level of wear and tear requires 
additional expenditures on the modernization of energy 
systems, which will ultimately be passed on to electricity 
consumers. 

91*Project “Construction of 750 kV overhead power line Rivne NPP - Kyiv substation” (2007 - 2019), project “Improving the efficiency of electricity transmission (modernization of 
substations of SE NEC Ukrenergo) and other measures.
92NEC Ukrenergo official website.
93Quality Of Electricity Supply, Value.
94WEF. The Global Competitiveness Report 2019, с. 571.
95Economic Audit of Ukraine 2020. Cabinet of Ministers of Ukraine.
96Statistical Yearbooks of Ukraine

Level of wear of fixed assetsFigure 2.8

Source: composed based on96.

Supply of electricity and gas, steam and 
air conditioning

Information and telecommunications

https://ua.energy/zagalni-novyny/u-2020-rotsi-ukrenergo-investuvalo-u-rozvytok-merezh-3-12-mlrd-grn/
https://govdata360.worldbank.org
http://www3.weforum.org/docs/WEF_TheGlobalCompetitivenessReport2019.pdf
https://nes2030.org.ua/
https://nes2030.org.ua/
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97Statistical Yearbooks of Ukraine 
98Statistical Review of World Energy June 2020.
99Final energy consumption for 2007–2019 
100Electricity price statistics.

There is a negative trend in electricity consumption, 
without which the use of ICT and digitalization of the 
economy is simply impossible. According to Ukrenergo, in 
2020 electricity use decreased by 2.1% compared to 2019, 
and its industrial consumption decreased by 3.8% over the 
same period97. 

Ukraine lags behind EU countries in the efficient use 
of electricity. The energy intensity of the final energy 
supply in GDP in 2018 was 0.146 toe/thousand permanent 
international USD 2011 at PPP98, in the EU 27 this figure 
was half of that (0.069). Electricity consumption in Ukraine 
decreased by 44% in 2019 compared to 198599, from 2014 to 
2016 there was another fall in consumption by 19%100. At 
the same time, the fixed tariff for electricity for household 
consumers has been increased by 3.5 times since 2015 
– up to 0.06 USD per kWh. Tariffs for non-household 
consumers are set by the market, but they remain about 
twice as high as tariffs for household consumers and 2-3 
times higher than tariffs for industry in the EU101. Although 
the high energy intensity of existing technologies should 
have stimulated electricity consumption, in 2018, its final 
consumption changed by only +0.12% compared to 2000102. 

Thus, the current state of the electricity supply system 
in Ukraine poses significant risks to the development of 
the digital environment due to outdated infrastructure 
and price expectations (further increase in the cost of 
electricity). The implementation and efficiency of capital 
investments in high-precision autonomous systems 
in manufacturing and households, which require an 
affordable and uninterrupted supply of electricity, is 
unpredictable due to the high energy risks. 

The second prerequisite for the use of ICT, which ensures 
the availability of digital infrastructure for economic 
entities, is the availability, type and speed of the Internet 
connection.

In recent years, the country has had a higher share of 
Internet users than the world average. However, the 
number of fixed Internet connections and secure servers 
lags behind global indicators (Table 2.2.).

Network use in Ukraine and the world Table 2.6

Year

Number 

of mobile 

subscriptions 

per 100 people

Share of Internet users, % Number of fixed Internet 

connections per 100 people

Number of secure servers per 1 

million people

Ukraine world Ukraine world Ukraine world

2006 105 4.5 17.45 1.1 4.5 – –

2009 119.5 17.9 25.4 4.1 7.04 – –

2016 135 53.0 44.8 12.2 12.4 1,905.5 1,268

2017 133 58.8 48.9 12.5 13.7 3,948.2 3,520

2018 122 62.5 50.76 12.2 14.5 6,027.8 6,174

2019 130 63.4 58.8 16.1 – 7,867.2 10,049

Source: composed based on103,104,105.

101IEA website, Ukraine. 
102World Bank Open Data. 
103Digital Ukraine 2020.
104World Bank Open Data.

http://www.ukrstat.gov.ua/druk/publicat/kat_u/2020/zb/11/zb_yearbook_2019.pdf
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy.html
http://www.ukrstat.gov.ua/operativ/menu/menu_u/energ.htm 
https://ec.europa.eu/eurostat/statistics-explained/index.php¬/Electricity_¬price¬_statistics
http://IEA website, Ukraine 
https://data.worldbank.org/
https://datareportal.com/reports/digital-2020-ukraine
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Only 77% of the territory of Ukraine is provided with 4G 
mobile Internet coverage, in some small settlements the 
coverage is absent entirely105. Mobile Internet coverage 
with lower technical characteristics is available on 90% 
of the territory106,107. The low incomes of Ukrainians and 
the high cost of a fixed Internet connection in rural areas 
compared to densely populated cities has forced them to 
use smartphones as the primary means of Internet access.

The number of mobile subscriptions for Internet use 
per 100 people in Ukraine significantly exceeds the 
world average – 130 subscriptions compared to about 
100 subscriptions per 100 people. This high number of 
subscriptions is caused by the desire to save on the cost of 
using the Internet and the absence of the requirement for 

registering a person’s identity for the purchase of prepaid 
mobile registration numbers. This enhances the use of 
mobile communications, but creates space abuses via use 
of the anonymity of Ukrainian subscribers.

Ukraine improved its average Internet connection speed 
by 82.1% and came in fifth place among the year’s leaders 
in the Speedtest Global Index108 for 2018. At the same time, 
average indicators of Internet connection speed show 
the advantage of a fixed connection speed compared 
to mobile connections (Table 2.2.2), which, given the 
underdeveloped state of fixed communication in rural 
areas, creates an issue of accessibility and reliability of 
Internet communications. 

Indicator Ukraine Global average

Years Ukraine’s rating 

(mobile / fixed 

connection) among 

about 140 countries

Mobile Internet, 

download, Mbps

Fixed Internet 

connection, 

download, Mbps 

Mobile Internet, 

download, Mbps

Fixed Internet 

connection, 

download, Mbps

2017–2018 73 / 45 18.38 47.37 22.82 46.12

2019–2020 86 (+1) / 58 25.85 64.33 47.20 96.43

Internet connection speedTable 2.7

Source: composed based on109,110.

Expanding the wired network infrastructure and 
increasing the availability of Internet connections in the 
regions requires intensification of investments. The state 
has joined in to solve this problem: the state budget for 
2021 provides for a target subvention of 500 million UAH 
to provide social infrastructure facilities in remote villages 
with high-speed fixed Internet connection111.

The third material and technical prerequisite for the 
development of the digital economy in Ukraine is the 

availability and type of digital communication means in 
households. 

According to the data on household information device 
registration, more family members possess mobile phones, 
but not every household can afford computers. The 
digitalization of education and distance learning during the 
pandemic has increased the use of other personal gadgets 
to supplement mobile phones.

105National Commission for State Regulation of Communications and Informatization web-portal. 4G coverage online map (test version as of 30.06.2020) 
106Map of coverage of Ukraine by 3G and 4G mobile Internet 
107GSMA Mobile Connectivity Index website 
108Speedtest Global Index.
109Speedtest Global Index.
110Krynytsia, S. (2018). State policy of digitalization of Ukrainian economy. Financial Space, (3 (31)), 50-57. – p.53
111Monitoring of price proposals for implementation of the 2021 Internet subvention

https://www.mobua.net/maps/?pos=48.066119,32.543579,8
https://www.mobileconnectivityindex.com/#year=2019&zoneIsocode=UKR
https://www.speedtest.net/global-index
https://www.speedtest.net/global-index
https://thedigital.gov.ua/subvention
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112Statistical Yearbooks of Ukraine 
113S. Kemp. Digital 2020: Ukraine.
114S. Kemp. Digital 2020: Ukraine.
115S. Kemp. Digital 2020: Ukraine.

Figure 2.9Availability of devices for accessing the Internet in households

Source: composed based on113.

In 2019, the share of Internet traffic use among devices was 
71.1% for laptops and desktops, 27.8% – for mobile phones, 
1.1% of traffic volume – for tablets and 0.01% of traffic – 
for other devices114. Ukrainians used the largest share of 
Internet traffic from desktop and laptop computers, which 
indicates the following:

a. the prevalence of these kinds of devices among 
the population and the entrenched state  of the 
habit of their practical use in connection with 
their availability in households, convenience 
and the frequent availability of compatible free 
software;

b. the limited financial capacity of Ukrainians to 
use additional specialized devices and software, 
for example, on tablets. 

Only 43% of the population use social networks115, with 
97% of users logging in to their profiles from mobile 
phones; 73% of users use mobile Internet only if the 
connection quality is no lower than 3G116. Affordable 
Internet creates a quality environment for the use of 
mobile public and financial applications, which is 
necessary for the formation of further inclusion of users 
and the development of Ukrainian digital society. At the 

Mobile phones (gadgets) per 
100 households

Personal gadgets (computers, tablets, laptops) per 
100 households

https://datareportal.com/reports/digital-2020-ukraine
https://datareportal.com/reports/digital-2020-ukraine
https://datareportal.com/reports/digital-2020-ukraine
https://thedigital.gov.ua/subvention
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same time, the low average level of income of citizens 
(compared to neighboring countries) leads to Ukraine’s 
low position based on the availability of electronic devices 

for consumers in accordance with the indicator of GSMA 
Mobile Connectivity Index (Figure 2.10).

Estimation of devices affordability in Ukraine according to GSMA  
Mobile Connectivity Index

Figure 2.10

Source: composed based on117.

Openness to the global digital market. Development of 
import of goods for digitalization

The open market encourages domestic consumers of ICT 
to prefer foreign goods. The market for digitalization 

products focuses on the import of relevant devices. ICT-
related goods are almost never produced for the domestic 
retail market in Ukraine, and, therefore, are not sold in 
retail trade. However, the share of domestic software and 
peripherals in retail is slowly growing. 

Indicator 2016 2017 2018

Computers, peripheral devices, software 1 1.9 3.1

Household equipment for receiving, recording and reproducing sound and images 0.4 0.4 0.5

Telecommunication equipment 0.1 0.1 0.2

Mobile phones as part of telecommunication equipment 0 0 0.1

Share of ICT-related goods produced in Ukraine in retail sales on the 
domestic market, %

Table 2.8

Source: composed based on118.

116GSMA Mobile Connectivity Index.
117Statistical Yearbooks of Ukraine.

Mobile Connectivity Index Affordable price of devices

https://www.mobileconnectivityindex.com/#year=2016&zoneIsocode=UKR
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118State Statistics Service of Ukraine “Commodity structure of foreign trade” .
119*According to the World Bank, “higher education is all types of formal education
after high school, including non-university”
120GSMA Mobile Connectivity Index website.
121BRDO. Analysis of IT education in Ukrainian universities.
122Statistical Yearbook of Ukraine for 2019.
123National Agency for Higher Education Quality Assurance Annual Report: 2019.
124Public information request to the Ministry of Education and Science of Ukraine.
125National Agency for Higher Education Quality Assurance Annual Report: 2019.

Ukraine imports twice as many ICT-ready finished devices 
as it exports goods in the electrical machines category119. 
Along with the dependence of prices on the foreign 
exchange rate, the import of ICT goods creates additional 
pressure on the development of Ukraine’s digital economy. 
The share of manufacture of computers, electronic and 
optical products – components and peripherals related to 
ICT – is quite low, and in 2019, it decreased further, from 
0.02% to 0.016% of GDP120. 

Human potential

Ukraine has one of the highest potentials for consumer 
readiness for digital services and integration of the 
population into the digital ecosystem in the world. This 
statement is confirmed by the following:

• 100% literacy of the population that completed 
secondary education, of whom 83% completed 
higher education121 (indicators SDG 4.6 and SDG 
4.1 of the educational achievements goal of the UN 
Human Development Index, 14th place under the 
Tertiary enrollment indicator of the Individuals 
sub-pillar of the Network Readiness Index 2020);

• readiness for the use of mobile communications 
(12th place out of 90 countries in the Digital 
Intelligence Index 2020; 87.6 values of Consumer 
Readiness sub-index of the GSMA Mobile 
Connectivity Index122);

• availability of digital skills (52nd place in the 
Business pillar for consumer E-commerce, 
31st place in the Professionals indicator of the 
Individuals sub-pillar of the Network Readiness 
Index 2020);

• high assessment of the level of education and 
relevance of the population’s skills (44th place in 
the Skills sub-index of the Global Competitiveness 
Index; 1st place according to the Adult literacy rate 
indicator of the Network Readiness Index 2020);

• high assessment of the potential use of digital 
technologies by the population (53rd place in the 

ICT Skills indicator Network Readiness Index 
2020).

However, attention should also be paid to existing 
disparities and problems that worsen the population’s 
readiness for digitalization.

1. According to the World Bank’s Human Capital 
Index (0.65 in 2018 to 0.63 in 2020), the quality of 
education in the country is declining: the number 
of productive years of a student at school has fallen 
from 10.2 in 2018 to 9.9 in 2020, while the unified 
results of exams fell from 490 to 478, whereas the 
maximum value is 625.

2. In Ukraine, a large proportion of students receive 
higher education in IT – 8.5% of all bachelors in 
2020, of which 71% and 64% from 2019 and 2020 
admissions, respectively, will have their education 
funded by the state order123. Thus, basic higher 
education in IT is funded from the state budget. 
However, in the absence of scientific orders or high-
tech research on the domestic market, this funding 
does not support scientific and technological 
development. Ukraine spends its budget funds on 
training mid-level specialists for the global labor 
market. The number of annual bachelor degrees in 
IT corresponds to 5% of the labor market segment 
that involves ICT124. 

3. After receiving a bachelor’s degree, graduates enter 
the labor market and increasingly do not continue 
their studies at the master’s level – only 59% of 
graduates of IT bachelor programs enrolled onto the 
master’s program in 2019. During 2013–2019, the 
number of Candidate of Sciences diplomas fell from 
7,561 to 4,911, or by 35%125,126. 

4. Interest on the part of students in obtaining 
scientific degrees is declining. Among persons with 
scientific degrees in 2014, candidates of technical 
sciences accounted for 17.6%, since then, from 2013 
to 2019, there has been a decrease in the number 
of scientific degrees of candidates of physical and 
mathematical sciences and technical sciences by 
37.5% and 36%, respectively (Table. 2.2.5).

http://www.ukrstat.gov.ua/operativ/operativ2016/zd/tsztt/tsztt_u/tsztt1216_u.htm
https://www.mobileconnectivityindex.com/#year=2016&zoneIsocode=UKR
https://brdo.com.ua/wp-content/uploads/2021/02/Analiz_IT_osvity_u_vyshah_Ukrai-ny_Print.pdf
https://kvit.ukma.edu.ua/wp-content/uploads/2020/02/Річний-звіт-20191.pdf
http://aphd.ua/dynamika-zakhystu-dysertatsii-u-2018-2020-rr-/?fbclid=IwAR2HbmiJ_96lJ3DFJaDuQ-nGt0mEWUCQZU-OQrfULZx-14_B-vFss1Hv7sY
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Trends in admission, continuation and completion of studies in UkraineFigure 2.11

Source: composed based on127,128.

      Fields of science 2013 2014 2015 2016 2017 2018 2019

Physical and 

mathematical

4.1 3.2 3.6 3.5 2.2 2.3 3.9

Technical 16.0 17.6 14.7 13.7 11.1 9.3 15.8

Economic 18.5 16.3 15.8 12.6 8.4 7.3 12.5

Law 10.6 13.5 11.9 12.4 10.1 8.5 15.2

Pedagogical 8.5 9.2 9.1 8.8 6.6 6.3 9.2

The share of separate fields in awarded Candidate of Sciences degrees of, %  Table 2.9

Source: composed based on129.

126Statistical Yearbook of Ukraine for 2019.
127BRDO. Analysis of IT education in Ukrainian universities.
128National Agency for Higher Education Quality Assurance Annual Report: 2019.

IT bachelor graduates

People admitted to graduate 
schools, total

ІТ masters admissions

People who completed graduate 
schools, total

Pe
rs

on
s

https://kvit.ukma.edu.ua/wp-content/uploads/2020/02/Річний-звіт-20191.pdf
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129Network Readiness Index 2020 Report.
130Statistical Yearbooks of Ukraine.

5. Despite 65th place in the People pillar of the 
Network Readiness Index 2020, the assessment 
of possibilities for practical use of ICT by the 
population of Ukraine is the lowest (Active 
mobile-broadband subscriptions sub-index – 
102nd place)130. This low result is caused by the 
low quality of mobile data connections (Network 
performance sub-index of the GSMA Mobile 
Connectivity Index 2020 – with the value of 52.5 out 
of 100), the narrow frequency bands used by mobile 
operators (Spectrum sub-index of the GSMA Mobile 
Connectivity Index 2020 – with the value of 35.2 out 
of 100; 129th place according to 4G mobile network 
coverage indicator of the Network Readiness Index 
2020) and high prices for mobile devices with 
Internet access (Handset price sub-index of the 
GSMA Mobile Connectivity Index 2020 – with the 
value of 34.4 out of 100; 113th place according to the 
Handset prices indicator of the Network Readiness 
Index 2020.

Financial preconditions and incentives

The financial precondition for the use of ICT products is 
capital investment of economic entities in the formation of 
such intangible assets as software and databases.

In 2019, the total amount of capital investment came to 
624 billion UAH, of which 10.2 billion UAH was in the 
form of intangible assets like software and databases 
and 198.5 billion UAH in tangible assets like machinery, 
equipment and inventory. In other words, investments in 
software and databases made by economic entities over 
the last 10 years have ranged from 1% to 5% of their total 
capital investments131, which is certainly a catastrophically 
low share, which slows down the formation of a digital 
ecosystem of a qualitatively new level. 

After the growth in 2015-2017, Ukraine began to lose its 
position in the availability of ICT for economic entities, as 
evidenced by the change in the Technology pillar (from 
43rd to 62nd place) and Impact pillar (from 52nd to 79th 
place) of the Network Readiness Index 2020 (Ukraine is in 
64th place out of 134 countries). 

An analysis of the volume and level of software costs 
in terms of economic activities uncovers the following. 
In 2015–2019, investments in software acquisition by 
economic entities in agricultural, forestry and fishing, 
manufacturing, transport and delivery industries slowed 
down. There is growth in investment in the purchase of 
software by economic entities in the field of financial, 
insurance and scientific activities. Total expenditures 
are quite low, but there is a significant rate of increase in 
investment in software in the social industries – in such 
economic activities as education, health care, arts, sports, 
entertainment and recreation (Table 2.2.6). 

A comparison of profitability and the volume and growth 
rate of capital investment in ICT technologies and services 
shows that investment in software does not create a 
competitive advantage for businesses due to the high 
marginal costs of using them. The profitability of activities 
does not correlate with the growth rate of their capital 
investment in software. 

The tools for implementing Germany’s 
Digital Strategy 2025 include the creation of 
cryptocurrencies and the use of blockchain 
technologies in financial transactions, as well 
as the creation of a single financial digital 
environment. Physical presence in a German 
jurisdiction is a prerequisite for licensing. An 
exception is made for fintech companies registered 
in other countries of the European Economic Area: 
it is sufficient for them to send an application 
for a license to Germany and start operating 
in the country without a local presence. All the 
companies are required to comply with AMLD5 
requirements to prevent money laundering.

https://networkreadinessindex.org/wp-content/uploads/2020/11/NRI-2020-V8_28-11-2020.pdf
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Indicator

Capital investments by enterprises in the purchase of software,  

million UAH Profitability of 

activity 

in 2019, %2015 2017 2019 Growth rate 

2017/2015, %

Growth rate 

2019/2017, %

Agriculture, forestry and 

fisheries

25.6 51 39.2 199.22 76.86 19.2

Manufacturing 637.3 1955.7 1589.9 306.87 81.30 5.5

Construction 16.7 21.9 28.7 131.14 131.05 4.6

Wholesale and retail trade; 

vehicle repair

849.2 635.9 858.6 74.88 135.02 25.3

Transport, warehouses, delivery 109 400.7 380.1 367.61 94.86 4.1

Information and 

telecommunications

1450.9 2054.6 2223.1 141.61 108.20 15.4

Financial and insurance 

activities

501 1016.2 1676.8 202.83 165.01 7.8

Professional, scientific and 

technical activities

81.1 120.1 340.9 148.09 283.85 26.2

Education 1.5 5.4 15.2 360.00 281.48 11

Health care and social services 14.2 14 34.1 98.59 243.57 3

Arts, sports, entertainment and 

recreation

0.3 6 6.1 2000.00 101.67 1

Financial preconditions of digitalization by types of economic activityTable 2.10

Source: composed based on132.

Among moderately sized economic entities, the average 
consumption of ICT services has fallen by about 12% 
over the past 5 years (Table. 2.2.9). This was caused by 
decreased solvency and interest in reducing manufacturing 
cost in order to ensure competitiveness. 

Stimulus for the development of domestic digital 
products and services is the financing of ICT research 
and development. In 2019, the total amount of R&D 
funding in Ukraine reached about 14 billion UAH, of 

which 5.4 billion UAH was allocated from the state budget. 
Funding for research and development is declining both 
in overall terms and in the ICT sector. The share of funds 
for scientific and technical (experimental) development 
in innovation expenditures decreased from 60% to about 
57%133. In recent years, total expenditures on scientific and 
technical (experimental) developments have decreased 
from 0.33% to 0.25% of Ukraine’s GDP, compared to 2.19% 
of GDP in EU countries. 

131Activities of business entities in 2019. Statistical publication. 
132Implementation of innovations in industrial enterprises.

http://www.ukrstat.gov.ua/druk/publicat/kat_u/2020/zb/11/DSG_2019.pdf
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133UNDP Human Development Reports 2020. Ukraine.
134Ministry of Education and Science of Ukraine. Analytical reference “Implementation of priority areas of science and technology and the results obtained in 2019,” p.10 
136Statistical Yearbooks of Ukraine .

total R&D expenditures R&D expenditures from the state budget

%
 G

D
P

Figure 2.12Expenditures on research and development in Ukrainian GDP

Source: composed based on134.

The Law of Ukraine On Priority Areas of Development of 
Science and Technology defines research and development 
in ICT among the six priority areas; the funding for 
it should be provided in the general fund of the state 
budget. The actual dynamics of budget expenditures on 
R&D in the area of information and telecommunication 
technologies are declining. In 2019, the total share of these 
expenditures amounted to 0.008% of GDP. Thus, current 
fiscal capacity and fiscal policy are unable to provide a 
quantitative increase in R&D funding for ICT.

Despite the reduction in funding, and as a result of 
the number of researchers (the amount of research 
development in ICT is only 4% of the total amount of 
development in all priority areas135), R&D in ICT is highly 
effective. It ranks in second place among other priority 
areas of research, with 78.2% of scientific results being 
implemented into practical activities. 

An additional factor in reducing R&D investment for ICT 
is the lack of demand for such development in the private 

sector and low wages for research workers in the public 
sector. Thus, in December 2020, wages accrued in ICT 
compared to the average in the economy as follows: 1) for 
scientific research and development in the technical activity 
of a scientist – 115.2%; 2) for an ICT employee performing 
general professional, scientific and technical activities – 
157.8%; 3) for a full-time ICT employee of an economic 
entity – 159.4%136. The pay gap between researchers and 
private sector ICT professionals is a major reason for the 
decline in staffing and the reduction in the number of R&D 
institutions involved in the manufacture of computers, 
electronic and optical products – from 11 in 2018 to 4 in 
2019137. 

Due to the significantly lower level of remuneration in 
scientific activities, specialists choose practical activities 
instead of scientific activities in ICT. Women leave R&D 
positions in technical industries at almost the same rate as 
men do (Figure 2.2.6). This indicates equal employment 
opportunities outside science and the demand for such 
specialists regardless of gender.

http://hdr.undp.org/en/countries/profiles/UKR
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Number of R&D employees in ICTFigure 2.13

Source: composed based on138.

State support and public assistance for the digital 
economy’s development

Ukraine combines centralized and decentralized 
approaches in the regulation of the digital ecosystem. The 
subjects of centralized regulation include:

1. The National Commission for State Regulation 
of Communications and Informatization, which 
is subordinate to the President of Ukraine and 
accountable to the Verkhovna Rada of Ukraine, is a 
collegial regulatory and control body.

2. The State Service for Special Communications 
and Information Protection of Ukraine, which 
is subordinated to the Cabinet of Ministers of 
Ukraine.

3. The following were subordinated to the Ministry 
of Economic Development and Trade of Ukraine: 
1) State Agency for e-Government of Ukraine (now 
reformed into the separate Ministry of Digital 
Transformation); 2) since 2018 – Coordinating 
Council on the development of the digital economy.

4. Since 2020, the Ministry of Digital Transformation 
of Ukraine (policy development and 
implementation) and the Committee on Digital 

Transformation of the Verkhovna Rada of Ukraine 
(policy coordination and legislative activity) have 
been responsible for the state digitalization policy. 
Today, the Ministry of Digital Transformation is 
one of the most active ministries in the information 
space, which is engaged in integration into the EU’s 
digital space.

Decentralized regulation of digitalization in individual 
ministries and local authorities is implemented through the 
position of Chief Digital Transformation Officer (CDTO). 
These officials use digital solutions to implement changes 
in the life of the region, coordinate digital transformation, 
and deal with electronic registers, processes and services139.

In recent years, thanks to the development of the digital 
ecosystem, the intensification of the launch of public 
digital services and affordable digital literacy training, 
the Ukrainian Government has adapted society to 
the digitalization of the economy140. The priorities of 
regulatory policy are the availability of Internet access in 
rural areas, digital literacy of the population, incentivizing 
the performance of economic transactions and financial 
settlements online and integrating Ukrainian electronic 
services into the EU’s digital space. Acceleration of 
integration into the EU’s digital space is stimulated 

137Statistical publication. Scientific and innovative activity of Ukraine for 2019.
138Ministry and the Committee for Digital Transformation of Ukraine website.
139“Diia. Digital education” platform .

technical and scientific 
research and development

conducted by women
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http://www.ukrstat.gov.ua/druk/publicat/kat_u/2020/zb/09/zb_nauka_2019.pdf
https://thedigital.gov.ua/news/mikhaylo-fedorov-tsifrovizuemo-regioni-razom-iz-cdto-ta-stvoryuemo-u-gromadakh-zruchni-onlayn-servisi
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140Order of the Cabinet of Ministers from May 15, 2013 № 386-r On approval of the Strategy for the development of the information society in Ukraine.
141S. Kemp. Digital 2020: Ukraine.
142Activities of business entities in 2019. Statistical publication. 
143I. Shevchuk. Over the last 5 years, the number of IT specialists in Ukraine has doubled.

by unsatisfactory results of the tasks contained in the 
“Strategy for the Development of the Information Society 
in Ukraine for 2013-2020”141.

The readiness of the population for digital change, 
the ability to master new skills and the overall quality 
of human potential today are main resources for the 
digitalization of Ukraine’s economy. The country is 
improving the indicators of the Share of online payments 
sub-index in UNCTAD’s E-commerce Index (from 28 to 
63 in 2016-2018) and the Labor market efficiency sub-
index of the Global Competitiveness Index (from 73rd to 
59th place). As of 2019, the Indicators of digital financial 
inclusion of Ukrainians were as follows: 

— 63% of Ukrainians had financial accounts;

— 27% of Ukrainians used credit cards;

— 29% of Ukrainians paid for purchases online142.

The pandemic has accelerated the digitalization of 
financial, educational, administrative and other services, 
promoted the spread of digital financial services connected 
to the digital identification of users and the use of digital 
signatures. 

In Ukraine, regulatory incentives are used for further 
development of ICT services, in particular, organizational 
forms of entrepreneurial activity are envisaged. The 
most common producer of ICT services is an individual 
entrepreneur – about 7% of all employees in Ukraine. The 
share of individual entrepreneurs engaged in Information 
and Telecommunications economic activity increased from 
88.3% in 2015 to 92.3% in 2019. This is the largest share 
of individual entrepreneurs among specialized types of 
economic activity. In 2020, 26% of them were women, 
which was 69% more than in 2017. In 2019, the share 
of those employed in ICT was 55% of all entrepreneurs 
in the country, producing 40.6% and selling 40.8% of 
products (goods, services). The number of enterprises 
and individual entrepreneurs in Information and 

Telecommunications economic activity has almost doubled 
since 2015, and these are 10.6% and 12.2% of business 
entities, respectively143. There is a negative phenomenon in 
the increasing share of employees who service the present 
software compared to the share of software developers144. 

From January 1, 2013 to January 1, 2023, software supply 
operations in Ukraine are exempt from VAT, which should 
have created incentives for the sale of these services. 
For example, this can be in the form of creation and 
maintenance of websites on the Internet. 

The Ukrainian Government has declared the activity of 
individual entrepreneurs in IT a national resource, so, a 
mechanism of preferential immigration has been in place 
for such workers from abroad since 2020. This allows an 
IT professional to work as an individual entrepreneur 
and pay the single tax without having a residence permit. 
Since October 2020, the procedure for issuing a temporary 
residence permit in Ukraine is no longer limited to arrivals 
from abroad – now leaving Ukraine to become eligible for 
the permit is no longer necessary. 

In recent years, Ukraine has not sufficiently increased 
the capacity of infrastructure compared to the speed of 
development of the digital environment and, in particular, 
digital governance (Figure 2.2.7).

The digitalization strategy of 2025 focuses 
on growing Germany’s GDP through digital 
technologies (according to 2016 estimates, an 
additional 82 billion EUR is expected). Initially, 
it was about providing high-speed Internet 
connections, creating conditions for startups, and 
integration between sector policies. Since 2019, 
more attention has been focused on the practical 
digitalization of the public sector (health care, 
services and public procurement, etc.).

https://zakon.rada.gov.ua/laws/show/386-2013-%D1%80#Text
https://datareportal.com/reports/digital-2020-ukraine
http://www.ukrstat.gov.ua/druk/publicat/kat_u/2020/zb/11/DSG_2019.pdf
https://shpalta.media/2020/09/12/za-ostanni-5-rokiv-v-ukra%D1%96ni-vdvichi-zrosla-kilkist-it-specialistiv-ta-specialistok/
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Components of GSMA Mobile Connectivity Index regarding digital Figure 2.14

Source: composed based on145.

The acceleration of global digitalization has led to the 
loss of Ukraine’s position in the number of secure servers 
per 1 million people compared to the world average 
(Table 2.2.2), which fails to meet the requirement to 

increase the level of trust and security . In recent years, the 
development of cybersecurity has been supported at the 
national level by the Ukrainian Government’s Computer 
Emergency Response Team (CERT-UA).

144GSMA Mobile Connectivity Index.
145The Concept for development of the digital economy and society for 2018-2020 in Ukraine. Principle 7.

Mobile Connectivity Index

Cybersecurity Index

E-Government Score

Servers per population

https://www.mobileconnectivityindex.com/#year=2016&zoneIsocode=UKR
https://zakon.rada.gov.ua/laws/show/67-2018-%D1%80#Text
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146In 2019, Ukrainian IT exports increased by 30%.
147E. Rubin. How IT leads Ukraine towards developed countries.
148Economic Audit of Ukraine 2020. Cabinet of Ministers of Ukraine.
149Guide to the Ukrainian IT industry: top 10 important figures.
150Kearney’s 2019 Global Services Placement Index - official website. URL.
151Activities of business entities in 2019. Statistical publication.
152The volume of services provided by region by type of economic activity.

Results and manifestations of the 
digital economy’s development

Development of IT industry and e-commerce

The engine of the digital economy’s development in 
Ukraine is the active development of the IT industry. The 
industry’s annual growth rate is 16%–20%, compared 
to the world average of about 7%. In 2019, exports of IT 
services increased by 30% compared to the 2018 figures147. 

In the conditions of weakness (low purchasing power) 
of the domestic market and taking into account the 
high quality of human capital, priority development is 
focused on the production and sale of various outsourced 
IT services. In terms of the number of outsourcing IT 
companies, Ukraine ranks 1st in Europe and 4th in the 
world148. IT services accounted for up to 3.6% of the 
country’s exports in 2018, of which 90% are outsourcing 

services [149p.7]. One in every five global companies 
working in the field of software development for mobile 
platforms has an office in Ukraine150.

The structure of the IT industry is dominated by 
individual entrepreneurs, which is due to the attractive 
low level of taxation for this form of doing business. The 
number of economic entities engaged in information and 
telecommunications activities and their share among all 
entities is increasing all the time (Table 2.2.7). Although, 
as noted by151, the number of experienced and “cheap” 
workers is exhausted. Ukraine has risen to 20th place in 
Kearney’s 2019 Global Services Placement Index due to 
infrastructure improvements and it plays an important role 
in the global digital infrastructure.

Economic entities engaged in information and telecommunications activities Table 2.11

Indicator 2015 2016 2017 2018 2019

Number of enterprises 13.617 11.932 13.413 14.515 15.917

Number of individual entrepreneurs 102.519 117.772 133.496 160.107 190.230

Share of IT enterprises in the total number of 

enterprises, %

3.9 3.8 3.9 4.0 4.1

The share of individual entrepreneurs in IT to their 

total number,%

6.2 7.5 9.1 10.8 12.2

Source: composed based on152.

The composition of IT services sold in 2019–2020 was 
as follows: 35% – activities in the field of satellite 
telecommunications; 30% – computer programming, 
consulting and related activities; 11.7% – provision of 
information services. The volume of services in the field 
of wired telecommunications fell from 13% to 10%, and 

the volume of services for data processing, web portals, 
placement of information on web sites and related 
activities, increased from 7% to 10%. The remaining 3.3% 
of services are related to satellite telecommunications 
activities, other IT activities and services153.  

https://mind.ua/news/20208107-eksport-ukrayinskogo-it-za-2019-rik-zris-na-30
https://www.epravda.com.ua/columns/2020/12/7/668882/
https://nes2030.org.ua/
https://www.kearney.com/digital-transformation/gsli/2019-full-report
http://www.ukrstat.gov.ua/druk/publicat/kat_u/2020/zb/11/DSG_2019.pdf
http://www.ukrstat.gov.ua/operativ/operativ2018/posl/arh_dpsp_.html
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The main consumers of IT products in the domestic market 
are: 35% – financial sector and banks, 16% – public sector, 
12% – telecommunications, 9% – manufacturing, 8% – 
trade and other areas154.

The share of electronic commerce in Ukraine is actively 
increasing: its share in GDP has grown from 1.7% in 2018155 
to 2.5% in 2020156. The growth rate of e-commerce slowed 
down slightly after 2017–2018 due to limited effective 
demand and availability of information services, but in the 
context of the Covid-19 pandemic, its volume increased 
by a record 41% compared to 2019 and reached 107 billion 
UAH157. About 9% of all purchases of consumer goods are 
made online, while the average check amount (due to an 
increase in the frequency of purchases) decreased by 10%. 

Over the past three years, all market leaders have partially 
or completely entered electronic sales platforms (online 
stores), which are also expanding among service providers 
– taxi, delivery, rental and repair services, etc. Online 
stores are placed both on individual websites and on social 
networks158.

The development of e-commerce is observed in the 
segment of various services, including information 
services. The latter include the consumption of 
entertainment and educational content. Ukraine has a 
well-developed video game market and strong e-sports 
teams, but these activities lack official bookkeeping. In 
2019, according to domestic analysts, Ukrainians spent 200 
million USD on video games159. 

The balance of payments (export/import ratio) of ICT 
services is positive, with exports growing at an extremely 
high rate. Thus, in the 3rd quarter of 2020 alone, compared 
to the 3rd quarter of 2019, exports of services increased by 
20%, and of computer services – by 21%160 (Figure 2.2.8). 
The structure of the balance of payments is dominated 

by computer services: they account for 96% of ICT service 
exports and 88% of its imports. Information services 
provide the smallest share in the composition of exports 
and have an almost zero balance of payments. 

153Economic stimulus program to overcome the consequences of Covid-19: Economic recovery, p.68.
154Statistical Yearbooks of Ukraine.
155The Ukrainian e-commerce market grew by 40% in 2020.
156The Ukrainian e-commerce market grew by 40% in 2020.
157The Ukrainian e-commerce market grew by 40% in 2020.
158I. Shostak. Talent alone is not enough: Why Ukraine is losing the opportunity to become a global player in the video game market.
159In 2018-2020, ICT service groups have names in accordance with the requirements of the Law of Ukraine On the National Informatization Program from 1998 and 
are formulated according to the Classification of Foreign Economic Services. Section 09.

In Ukraine, the principles of implementation of the 
state policy of digital development by the executive 
authorities are regulated by the Resolution of the 
Cabinet of Ministers of Ukraine №56 from January 
30, 2019 On Some Issues of Digital Development. 
It provides for the establishment and operation 
of structural units (specialists) for issues of 
digital development, digital transformations and 
digitalization, and the appointment of deputy 
heads of relevant bodies holding the posts of 
chief digital information officers (CDTO) in the 
manner prescribed by law. The Ministry of Digital 
Transformation of Ukraine coordinates the 
implementation of this development.

The Law of Ukraine On Electronic Communications 
from December 16, 2020 replaces the term 
“telecommunications” with “electronic 
communications” and brings communications 
closer to EU standards. The law simultaneously 
uses the terms “electronic networks” and “digital 
networks,” while expanding the latter into “digital 
information systems.” Although the “electronic” 
and “digital” features involve digitization, their 
distinction, in the first case, emphasizes the form 
of power and technical means, and in the second – 
the essence of information.

https://www.kmu.gov.ua/storage/app/sites/1/18%20-%20Department/18%20-%20PDF/07.2020/programa.pdf
http://www.ukrstat.gov.ua/druk/publicat/Arhiv_u/01/Arch_zor_zb.htm
https://rau.ua/ru/news/e-commerce-v-ukrayini-2020/
https://rau.ua/ru/news/e-commerce-v-ukrayini-2020/
https://rau.ua/ru/news/e-commerce-v-ukrayini-2020/
https://ua.112.ua/statji/odnoho-talantu-malo-chomu-ukraina-vtrachaie-mozhlyvist-staty-svitovym-hravtsem-na-rynku-videoihor-555569.html
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160Statistical publication Ukraine’s foreign trade in goods and services in 2017. State Statistics Service.
161Dynamics of Ukraine’s balance of payments (according to BPM6). The National Bank of Ukraine website.

Figure 2.15Balance of payments for ICT services by quarters

Source: composed based on161,162.
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http://www.ukrstat.gov.ua/druk/publicat/kat_u/2018/zb/06/zb_ztutp2017.pdf
https://bank.gov.ua/files/ES/BOP_q.pdf
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Development of communication and informatization 
services in Ukraine

Ukraine has a generally developed market for 
communication and Internet access services. The 
number of providers has increased from 260163 registered 
telecommunications operators and providers in 2004 to 
6,682 in 2019164. 

The total number of registered operators and providers 
is dominated by individual entrepreneurs, who provide 
services in a very limited amount due to the small reach 
of their networks. They are unable to ensure the proper 
development of coverage in sparsely populated areas or 
in larger areas, given the lack of financial resources in 
conditions of low demand. 

The general situation and market development trends are 
formed by mobile operators Kyivstar, Vodafone Ukraine 
and Lifecell, as well as the fixed telephony operator 
Ukrtelecom. In 2021, they provoked a significant increase 
in prices for communication and informatization services 
by setting the minimum tariffs for service packages at 
3 USD165. The increase in the cost of tariffs was caused, 
firstly, by the inclusion of the Internet service into voice 
communication tariffs for new subscribers, regardless of 
the actual use of such services, and, secondly, rising supply 
prices for electricity.

The largest providers of Ukraine in terms of the number 
of connected subscribers are Kyivstar with 16% of the 
market (1.102 million fixed broadband subscribers and 
their number is growing) and Ukrtelecom with 14% of 
the market (1.1 million fixed broadband subscribers and 
their number is decreasing)167,168. However, according to 
experts, due to the large scale of coverage, they are inferior 
to smaller companies in terms of quality and speed of 
connections169. 

A prerequisite for the use of ICT by citizens and 
entrepreneurs of Ukraine is the possibility of accessing 
a quality information network. ICT use by region 
is characterized by a weak supply of information 
infrastructure in rural areas, which is observed along with 
the highly developed digital infrastructure of cities170. 
According to the Ukrtelecom communications operator, 
almost 40% of villagers did not have the technical ability to 
connect to fixed Internet communications. By comparison, 
in EU countries about 85% of the rural population has 
access to fixed broadband Internet. 

An additional risk to wired Internet connections in the 
regions is theft and damage to cables and equipment171. In 
previous years, village residents used mobile Internet more 
than city residents, but today the share of users is almost 
the same (Table 2.2.8). 

Number of 
telecommunications  
service providers

Figure 2.16

Source: composed based on166.

162Makarova, Marianna Volodymyrivna. Tendencies of development of digital economy [Text] / M. V. Makarova; Ukoopspilka, Poltava University of Consumer 
Cooperation of Ukraine. Department of Information and Computing Systems. - Poltava: EPD PUCCU, 2004. - 236 p. - p.73.
163Open data portal. Register of telecommunications operators and providers. 
164Report of the National Commission for State Regulation of Communications and Informatization for 2019.
165Mobile and fixed line communication in Ukraine will become more expensive in 2021. 
166Ukrainian market of fixed Internet has a new leader.
167Periodic reporting of operators, telecommunications providers, except for those containing financial indicators of their activities.
168Barometer of fixed internet connections in Ukraine. 2019 report.
169Audit of the digital economy’s development, February 2021. Presentation by the Center for Economic Recovery. p.8
  P. Stepanets. Internet boom in Ukraine: are we ready to jump online 

Telecommunications 
providers

Telecommunications 
operators

https://data.gov.ua/dataset/644400dc-dc7c-4add-8593-91beb5becc68/resource/575ed637-8d91-401f-aaa4-52fe77a55b25
https://nkrzi.gov.ua/images/upload/142/9088/Prezentatsiia_Zvitu_pro_robotu_NKRZI_za_2019.pdf
https://nkrzi.gov.ua/index.php?r=site%2Findex&pg=331&id=9374&language=uk
https://media.nperf.com/files/publications/UA/2020-03-30_fixed-connections-survey-nPerf-2019.pdf
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170P. Stepanets. Internet boom in Ukraine: are we ready to jump online. 
171World Bank Open Data
172Mobile communications quality 
173Top-50 largest IT companies in Ukraine 
174Ukraine is among the global leaders in terms of price/speed of wired Internet 

Indicators of Internet use in Ukraine, % Table 2.12

Indicator 2015 2016 2017 2018 2019

Share of households with home Internet access in 

cities

62.1 65.5 70 71.6 76.3

Share of households with home Internet access in 

villages

27.2 30.6 38.6 40.6 44.1

Deviation +34.9 +34.9 +31.4 +31 +32.2

Share of Internet users over the last year in cities 58.8 62.7 67.7 70.1 77.4

Share of Internet users over the last year in villages 30.4 34.1 41.7 47.8 55.9

Deviation +28.4 +28.6 +26 +22.3 +21.5

Share of mobile Internet users over the last year 

in cities

15.5 20.8 30.4 45.6 55.6

Share of mobile Internet users over the last year in 

villages

20.1 20.8 32.8 46.7 55.5

Deviation –4.6 0 –2.4 –1.1 +0.1

Source: composed based on172.

Thus, the main problem is the lack, or low quality, of 
Internet communications in the regions of Ukraine. The 
current situation can be explained by the following: 
1) lack of motivation for leading operators to ensure 
regional development (little or no profitability of services) 
and improve the quality of their services (weak level of 
competition); 2) theft of networks and equipment173. High-
quality Internet coverage and a developed infrastructure 
promote a large concentration of IT companies in 
several cities of Ukraine and the lack of IT industry and 
e-commerce development in rural areas. Most offices of 
domestic and international IT companies are registered 
and/or operate in the capital174.

The consequence of the above situation is the dynamics 
and structure of the implementation of Internet 
communication services in monetary terms. 

In 2019, sales of all Internet communication services 
increased overall by 50% compared to 2010, with the 
most commonly offered medium quality service – with 
a connection speed of 100 Mbps175. However, the volume 
of sales of services means not only an increase in the 
volume of their use, but also an increase in tariffs offered 
by operators – service providers, which at the beginning 
of 2021 stood at 6.41 USD176 per month for a fixed Internet 
connection, and 3.75 USD for 5 GB of traffic through mobile 
Internet connection (0.75 USD per 1 GB177). 

https://www.unian.ua/science/bum-internetu-v-ukrajini-chi-gotovi-mi-do-stribka-v-onlayn-novini-11039603.html
https://data.worldbank.org/indicator/IT.NET.SECR.P6?end=2019&start=1990&view=map&year=2019
https://www.kmu.gov.ua/storage/app/media/17-presentation-2018/07.2018/mobilnogo-zv-yazku.pdf
https://jobs.dou.ua/top50/
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Although in absolute terms the tariffs for fixed Internet 
services in Ukraine are some of the lowest in the world 
and, therefore, operators must minimize costs, the ratio of 
prices to the average wage (354 USD178) reflects a violation 
of price parity. In the average salary after tax, tariffs for a 
fixed Internet connection are: 7.4% in Brazil, 1.9% in the 
Czech Republic, 1.8% in Ukraine, 1.6% in the USA, 1.2% 
in France and 1.1% in China. In the average salary after 
tax, tariffs for 1 Gb of mobile Internet traffic are: 0.27% 
in Brazil, 0.64% in the Czech Republic, 0.21% in Ukraine, 
0.09% in the USA, 0.01% in France and 0.05% in China179. 

The level of prices for Internet communications in Ukraine 
is adapted (acceptable) for the working population, but for 
many retirees with a minimum pension of 69 USD the use 
of Internet services is unaffordable. 

The total volume of mobile communications services is 
about triple the volume of fixed Internet communications 
services (Figure 2.2.11). This gives grounds for a high 
potential for increase in fixed Internet services if fixed 
access networks are deployed in the regions. 

Volume and dynamics of implemented services in the field of 
telecommunications and postal services

Figure 2.17

Source: composed based on180.

Operators and providers in the market receive most of 
their revenues from the population – 75% of purchased 
mobile services and 73% of Internet services in 2019 

(Figure 2.2.12). The share of business structures is small, 
given the relatively low cost of corporate Internet service 
packages. 

175The price of fixed-line broadband in 211 countries
176Worldwide mobile data pricing 2021
177Rankings by Country of Average Monthly Net Salary (After Tax)
178Calculated using Rankings by Country of Average Monthly Net Salary (After Tax)
179Statistical Yearbooks of Ukraine 
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https://www.cable.co.uk/broadband/pricing/worldwide-comparison/?fbclid=IwAR2HgUrfK0B_deZa_iajhIhusfHsCww8UnxZ59KWLQh5ykOBJQhWol_Dq1g
https://www.cable.co.uk/mobiles/worldwide-data-pricing/
https://www.numbeo.com/cost-of-living/country_price_rankings?itemId=105
https://www.numbeo.com/cost-of-living/country_price_rankings?itemId=105
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180Statistical Yearbooks of Ukraine.
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Figure 2.18Sale of communication services to the population

Source: composed based on181.

Changes in the structure of mobile services delivered in 
2019 compared to 2017 shows an increase in revenues from 
the provision of data transfer services (Figure 2.2.13). The 
share of messaging services has also increased compared 
to the voice telephony service, and a traffic transfer service 
has appeared. An additional impact on the increase in 
data transmission revenues of the operators is the spread 
of communication through Internet applications, which 
is accounted for in Internet traffic from mobile units, and, 
accordingly, is paid for as part of this service. Mobile 
users pay more for Internet traffic and less for voice 
communication.

Changes in the structure of revenues for purchased 
mobile services demonstrate an increase in the supply 
and stimulation of the interest of consumers in the use 
of mobile Internet services. The growing interest of 
consumers in data transmission (Internet messages, 
photos, videos and music content, etc.) instead of other 
traditional means of communication (voice telephony, 
SMS and MMS), can be explained by several reasons: 1) 
an active advertising campaign and dumping tariff rates 
applied by Internet communication operators specifically 
to data transmission services; 2) an increase in the segment 

http://www.ukrstat.gov.ua/druk/publicat/Arhiv_u/01/Arch_zor_zb.htm
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Components of mobile communication service, billion UAHFigure 2.19

Source: composed based on182.

of mobile consumers who own smartphones (after 2015, 
Ukrainian households are actively restructuring the fleet 
of communication devices from “push-button” phones 
to smartphones); 3) an increase in the number of active 
mobile users in the young generation, who can no longer 
imagine their lives without the Internet (“millennials”), 
and are extremely active users of Internet content; 4) the 
older generations of Ukrainians are also actively beginning 
to master the Internet as a convenient way to communicate 
with children and grandchildren using smartphones and 
other devices purchased for them.

The increase of transmission of data other than voice in the 
structure of mobile communication services emphasizes 
the importance of a high-quality (at least 3G) coverage 
standard throughout Ukraine. The lack of such coverage 
in certain areas dooms their residents to be excluded 
from education, telemedicine and e-government services, 
restricts access to the necessary information content and so 
discriminates against such consumers.
 

181Report of the National Commission for State Regulation of Communications and Informatization for 2019.
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Use of ICT 

In 2019, the use of information and communication 
technology at Ukrainian enterprises in the transmission of 
information decreased compared to 2018, but is growing in 
the use of analytical tools: 

• 86.4% of enterprises used a corporate Internet 
connection (–1.6% compared to 2018);

• 35.2% of enterprises had a website (–0.4% 
compared to 2018);

• 10.3% of enterprises used cloud computing services 
(+0.5% compared to 2018)183.

The level of activity and ability to use ICT services depends 
on the size of the enterprise. The gap between enterprises 
with different numbers of workers, especially between 
small and large enterprises, demonstrates inequality in the 
availability and use of ICT services (Table 2.2.9). Businesses 
with a small number of employees are half as likely to use 
their own webpage on the Internet as large businesses. It 
is common practice for them to do business through social 
networks to optimize the costs of software and other ICT 
services.

182State Statistics Service of Ukraine. Statistical Yearbook of Ukraine for 2019. p.390.
183Statistical Yearbooks of Ukraine.
184Statistical Yearbooks of Ukraine.

Number of employees

Use an Internet connection

2015 2016 2017 2018 2019

10–49 people 97.5 97.8 97.8 86.3 84.4

50–249 people 99.1 99.3 99.0 93.5 93.0

250 and more people 99.7 99.6 99.5 95.9 94.8

Deviation of large enterprises from small ones +2.2 +1.8 +1.7 +9.6 +9.6

Have a website

10–49 people 39.9 35.0 36.0 30.9 30.4

50–249 people 54.1 50.1 51.3 47.7 47.7

250 and more people 73.4 70.8 71.6 68.3 68.3

Deviation of large enterprises from small ones +33.5 +35.8 +35.6 +37.4 +37.9

Used knowledge sharing tools (Wikipedia, PBWiki, 

Google Docs)

Purchase cloud computing 

services

10–49 people 18.4 11.7 12.0 8.6 8.9

50–249 people 20.5 15.0 14.6 12.4 13.4

250 and more people 24.3 16.3 17.0 19.6 21.5

Deviation of large enterprises from small ones +5.9 +4.6 +5.0 +11 +12.6

The share of ICT service users among enterprises of different sizes, % Table 2.13

Source: composed based on184.

http://www.ukrstat.gov.ua/druk/publicat/kat_u/2020/zb/11/zb_yearbook_2019.pdf
http://www.ukrstat.gov.ua/druk/publicat/Arhiv_u/01/Arch_zor_zb.htm
http://www.ukrstat.gov.ua/druk/publicat/Arhiv_u/01/Arch_zor_zb.htm
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Innovations in business (industry)

The use of ICT is one of the factors that motivate economic 
entities to intensify innovative activities, as most 
innovation projects and initiatives are either based on, 
require or are plainly impossible without the use of ICT.

According to international expert assessments, the 
innovation environment in Ukraine is improving. 
According to the Global Innovation Index, in 2015–2019, 
Ukraine ranked 2nd among countries with below average 
income, and rose from 56th to 45th place in the world 
ranking. 

Innovation expenditures are growing very 
unsystematically: in 2017, the amount decreased by 61% 
after the intensification of innovation activity in 2015-2016, 
and from the point of decline they gradually increased by 
55% from 2017 to 2019, never reaching the figure in 2016, 
and came to 0.0003% of GDP. 

There are fewer industrial enterprises that introduce 
innovations in a specific time period than there are 
innovative enterprises (Figure 2.2.14).

Innovative industrial enterprises and costs of innovationFigure 2.20

Source: composed based on185,186,187.

185Implementation of innovations in industrial enterprises.
186Analytical reference The state of innovation and technology transfer activities in Ukraine in 2018.
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http://www.ukrstat.gov.ua/operativ/operativ2020/ni/vpr_ipp/vpr_ipp_u.htm
https://mon.gov.ua/storage/app/media/innovatsii-transfer-tehnologiy/2019/07/03/stan-innov-diyaln-2018f.pdf
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187Statistical publication Scientific and innovative activity in Ukraine.
188Implementation of innovations in industrial enterprises.

According to Ukrainian statistics, it is currently impossible 
to fully assess the level of implementation of digital 
economy tools in industrial manufacturing due to 
imperfections in the existing forms of official reporting, 
additional accounting and systematization. Currently, 

only information on the number of innovation processes 
implemented by industrial enterprises, the number of units 
of their innovative products and fully innovative products 
in their composition is available for analysis (Figure 2.2.15, 
Appendix 2.2.). 

Introduction of innovative processes and products at industrial enterprises

Source: composed based on188.

In 2019, there were 67% more industrial enterprises 
that used innovative processes than enterprises that 
produced new products for the market. The growth from 
11.15 to 16.6% of the share of industrial enterprises that 
implemented innovations by 2016, together with the 

decline in the share of innovative goods sold from 3.8 
to 0.7% in 2010-2017, indicates that the introduction of 
innovations takes place not in the manufacturing itself, but 
in service processes: the organization of logistics, personnel 
accounting, etc.189. 

Number of innovative 
products

Number of new 
technological processes

Number of products new 
to the market

Figure 2.21

http://www.ukrstat.gov.ua/druk/publicat/Arhiv_u/16/Arch_nay_zb.htm
http://www.ukrstat.gov.ua/operativ/operativ2020/ni/vpr_ipp/vpr_ipp_u.htm
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Innovations in the provision of public services for the 
population and businesses

The innovative opportunities created by the state for 
businesses are diverse: services of external digitalization 
assistance (creation of an environment for the digital 
economy) and internal tools for digitalization to help 
economic entities. 

The digital environment for business is provided by the 
public services portal (services online)190, the Diya. Business 
portal191, a portal for entrepreneurs (consultations and 
cases)192.

The special state enterprise Diya, which promotes a digital 
brand of the same name, was created and is operating 
successfully (Table 2.2.10). 

The main elements of the Diia project by purposeTable 2.14

Government Business Education

Portal for public services to the population 

(eMalyatko, e-passport and TIN, online 

registration of immigrant status, etc.). 

The Trembita central and local government 

data exchange system. 

Special regulatory regime for IT Diia.City.

Services for entrepreneurs on the portal 

of public services “State without papers”, 

registering an individual entrepreneur online).

Diia.Business portal

The Diia. Digital learning portal includes 

educational series and the Tsyfrohram 

test

Legalized digital tools (for example, digital signature), 
mobile applications (for example, Diia 2.0 application) 
and other projects have been introduced for business 
use. Information about them is constantly updated on 
the website of the Ministry of Digital Transformation of 
Ukraine – https://thedigital.gov.ua/projects. There are 
plans to position the Diia.City environment as a separate 
technological hub with tools and incentives (in taxation 
and control of activities) for ICT development businesses. 
As of the beginning of 2021, the Diia portal provides 
information on the introduction and implementation of 
94 projects for the digitalization of various areas of life in 
society193.

Generalized assessment of the consequences and impacts 
of digitalization

The share of digitalized economic activity in GDP, 
which can be calculated on the basis of select structural 

components of the nation’s GDP, can be considered 
a generalized indicator of the digital economy’s 
development. The sector map of the digital economy 
(Figure 2.2.16) includes the created digital product divided 
by ICT and content sectors, and by the results of the related 
digital sector’s activity. The size of the digital economy is 
calculated according to the data of Ukrainian statistical 
reporting and data of international organizations based on 
the sum of the following elements in GDP: e-commerce; 
export of ICT services; manufacture of computers, 
electronic and optical products; capital investment in 
software and databases, (electronic) telecommunications, 
computer programming and other information services, 
R&D in ICT. The share of the digital economy in Ukraine’s 
GDP, calculated on the basis of the digital economy sector 
and the related digital sector, is about 4% of GDP. 

189Public services portal 
190Diya.Business portal 
191Portal for entrepreneurs
192Digital transformation projects 

https://diia.gov.ua/
https://business.diia.gov.ua/
https://sme.gov.ua/
https://plan2.diia.gov.ua/projects
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193Statistical Yearbooks of Ukraine.
194Ecommerce News. Ecommerce in Ukraine.
195GDP, current prices.
196OECD Science, Technology and Industry Scoreboard. (2017). OECD.
197Services, value added per worker (constant 2010 US$) WorldBank. 

Share of the digital economy in GDP

Figure 2.22 Share of the digital 
economy in Ukraine’s GDP 

Added value of services per 
employee in 2010 prices, USD

Source: composed based on194,195,196.

Source: composed based on199.

This approach to assessing the digital economy’s 
development should not be used for cross-country 
comparisons, as it does not take into account the level of 
value added in ICT. By comparison: Ukraine’s GDP at 
current prices is 149 billion USD197, the estimated share of 
the digital economy in it is 5.96 billion USD. However, the 
share of value added in China’s ICT sector in its GDP is 
close to Ukraine’s 4.6%198, while at current prices it is 758.5 
billion USD, which is five times bigger than the entire GDP 
of Ukraine.

To make comparisons between countries, we use the value 
of added per service worker in US dollars. 

Figure 2.2.17 presents a comparison of value added in 
the service sector per employee in USD and fixed prices 
of 2010 for countries with similar digital development 
archetypes (r.2.2.)

Figure 2.23
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http://www.ukrstat.gov.ua/druk/publicat/Arhiv_u/01/Arch_zor_zb.htm
https://rau.ua/personalii/mykola-paliyenko-evo-karantyn/
https://www.imf.org/external/datamapper/NGDPD@WEO/OEMDC/ADVEC/WEOWORLD
https://www.oecd-ilibrary.org/science-and-technology/oecd-science-technology-and-industry-scoreboard-2017_9789264268821-en
https://data.worldbank.org/indicator/NV.SRV.EMPL.KD
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It can be observed that value added per employee 
differs significantly between Ukraine and other national 
economies of the same archetype. Ukraine is in last place 
among the countries of the selected archetype with the 
value of value added in the service sector per 1 employee 
at the level of 6.5–7 USD. In 2019, the average world 
indicator fell by 26.5% – from 32 to 23 USD. In all countries, 
except Ukraine and Brazil, value added per employee has 
increased over the past five years.

Such a low value added per employee in the service sector 
is due to the low overall level of wages (including due to 
the prevalence of unofficial employment and unreported 
wages) and, accordingly, prices for services (under 
conditions of the low purchasing power of Ukrainian 
consumers).

According to the assessments by the international expert 
community, Ukraine is improving the conditions for 
productive adaptation for the use of ICT in economic 
activities. Evidence of this is the Business dynamism pillar 
of the Global Competitiveness Index, which assesses 
business dynamism as a process of growth and reduction 
of enterprises, their emergence and failure, which increases 
labor market mobility, as opposed to the concentration 
of capital in the hands of several players and market 
ossification200. According to this pillar, Ukraine rose 
from 98th to 85th place in 2016-2018, which indicates an 
improvement in the adaptability and ability of economic 
entities to operate in the light of the conditions of the 
digital economic environment.

There are many opportunities and threats to ensuring the 
effective realization of Ukraine’s competitive potential in 
the field of ICT. Therefore, when developing a strategy to 
increase the competitiveness of the Ukrainian ICT sector, 
these factors should be taken into account and contribute 
to the best solution for all set tasks within the shortest 
possible timeframe (Table 2.2.11).

198The massive impact of IT and software on modern business.

The first computer in continental Europe, the 
Small Electronic Calculating Machine (MESM), was 
created in Ukraine in 1951. The main function of 
this device was calculations. In 1963, the municipal 
enterprise Main Information and Computing 
Center, which was engaged in the informatization 
of construction, was created for the needs of Kyiv. 
To this day, the enterprise is still engaged in the 
implementation of ICT in the city’s economy.

In the 1980s and early 1990s, Ukraine possessed 
one of the world’s best computer information 
systems, which supported a network for electronic 
document management and shared planning data.
However, in everyday life, ordinary citizens did 
not use personal computers much until the early 
2000s. With the advent of high-speed Internet 
connections and the market for cheap software 
(often illegal) on CDs, the population started 
engaging in the digital economy.

https://www.weforum.org/¬agenda/2019/07/¬untouchable-firms-market-power-business-dynamism-and-productivity-growth-in-the-intangible-economy/
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Strengths Weaknesses

• High level of mobile network coverage.

• Presence of large international players in the mobile 
communications market.

• High estimates of potential for IT outsourcing and software 
development.

• Presence of regional clusters in the sector that coordinate the 
sector’s development in the regions.

• Competitiveness of IT sector specialists in the global market.

• Moderate tax rate for legal entities, low personal income tax 
rate for individual entrepreneurs.

• Mobile broadband connections

• Smartphone penetration.

• Telecommunications consumer services.

• Availability of fixed broadband communications

• Low level of Internet use compared to the world average.

• Macroeconomic and political instability create an unfavorable 
environment.

• Lack of advancement of segments engaged in the 
development and support of technological equipment due to 
the high manufacturing costs of such products.

• Inconsistencies in theoretical and practical specialist training 
programs.

• Insufficient protection of intellectual property rights

• ICT legislation.

• ICT investment.

• Cloud investment.

• 4G–5G connections.

• Investment in IoT technologies.

• Investment in security software.

• Cloud migration.

• Fixed broadband connections.

• Applications downloads.

• E-commerce transactions.

• Secure Internet servers.

• Established IoT database.

• Demand for external artificial intelligence programs.

• Participation in the Internet.

• Internet of Things analytics.

• Data creation.

• Impact of ICT on new business models.

• Potential of IoT technologies.

• R&D expenditures.

• IT workforce.

• Software developers.

• ICT patents.

• Mobile potential.

• Broadband potential

Opportunities Threats

• Fragmentation of individual segments (Internet service 
providers) creates opportunities for future consolidation in the 
market.

• Simultaneous implementation of 4G and 5G standards.

• The use of clustering to ensure the competitiveness of the 
sector in each separate region.

• Harmonization of legislation on intellectual property and taking 
into account the specifics of the ICT sector in it.

• Preservation of high-tech scientific schools and engineering 
specialties.

• Escalation of the conflict in Eastern Ukraine.

• The threat of the IT sector moving its activities into the shadow 
market.

• Emigration of specialists.

• Decrease in competitiveness of ICT professionals due to the 
gap between university studies and practical training.

• Increase in the tax rate will boost the shadow market and 
cause a new wave of emigration.

SWOT analysis of the Ukrainian ICT sector Table 2.15
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The impact of ICT on the digital economy and future 
employment in Ukraine: survey results

2.3

Development of the digital economy: 
perception of the current state and trends 

PERCEPTION AND IMPACT OF ICT ON SOCIETY
GQ 11.1. Attitude toward ICT development. Typology of 
perception of ICT implementation

The attitude of Ukrainian society toward the development of 
ICT is ambiguous, but optimistic expectations and pragmatic-
realistic perception prevail. The existing variety of expectations 
and assessments is characterized through the developed typology 
of respondents in terms of the perception of ICT implementation. 
The prevalence of certain types of respondents in terms of 
perception of ICT implementation among certain social groups 
and sectors of employment is different, which is due to such 
specific characteristics as education, outlook, professional 
awareness, operational experience, etc.

The development of ICT, which is a basic indication and 
prerequisite for the development of the digital economy, is 
perceived positively, in general (fig. 2.24).

80.2% of respondents are optimists, who expect positive 
consequences of digitization for the economy, society and 
personally for themselves.

72.8% of respondents are pragmatic and realistic. They 
believe that the development of ICT is inevitable, and 
Ukraine has its own advantages, experience and potential 

for using ICT, and they should be used. At the same 
time, a third (30.9%) of respondents took up a reserved 
pessimistic position. Pessimists support the argument 
that the development and use of ICT is associated with 
a large number of problems that must be identified and 
purposefully addressed. In other words, for this part of 
respondents, the priority is still not positive aspects and 
opportunities, but potential threats and risks associated 
with the introduction of ICT.

15.5% of respondents can be called digital skeptics, as they 
believe that the issue of ICT development in Ukraine is 
“not relevant”, there are other, more important and higher-
priority problems that require appropriate efforts and 
solutions. This part of respondents sees positive aspects 
of implementing ICT neither for themselves nor for the 
recovery of the Ukrainian economy.

The smallest share of respondents (15%) are agnostics of 
ICT use. They support the view that the impact of ICT on 
the economy and society is exaggerated, and do not believe 
in the new opportunities and positive consequences that 
ICT offer.
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Respondent 
type

OPTIMIST

PRAGMATIST

AGNOSTIC

RATIONALIST/ 
CAUTIOUS 
PESSIMIST

SKEPTIC

I expect positive 
consequences for the 
economy (society, myself 
personally)

the development of ICT is 
inevitable, Ukraine should 
use its own advantages

the impact of ICT on the 
economy and society is 
exaggerated

ICT development and use is 
associated with many 
challenges

I think that this issue is not 
relevant

Average consent 
level (points)

Antagonism 
index

згоден (-на) важко відповісти не згоден (-на)

80.2 16.9

23.172.8

15 39.3

30.9 43.6 25.6

4.1

2.9 0.89

0.84

0.35

0.53

0.32

0.04

0.06

3.05

0.83

3.32

45.7

15.5 33.3 51.5

Figure 2.24

Table 2.16

Assessment of respondents’ attitude toward ICT development in Ukraine

Typology of respondents as regards attitude to the development of ICT  
depending on social status and employment

Attitude to the development of ICT of certain social groups 
and sectors of employment (table 2.16) is rather diverse.

• Representatives of the academic community 
(81.1%), the business community (79.8%) and 
non-governmental organizations (79%) are the 
most optimistic among the groups identified in this 
study. This optimistic position can be explained by 
several factors: on the one hand, the high level of 
education, training and professional awareness, on 
the other – the real positive consequences that have 
already been received, or awareness of positive 
examples of ICT implementation. Representatives 
of government service (76.2%) and temporarily 
unemployed (73%) were slightly less optimistic.

• The pragmatic position is expected to be taken by 
the business community (77.7%) and the academic 
community (76%). They give assessments that 

are higher  than the average for the population 
of respondents. Representatives of the non-
governmental organizations express the least 
pragmatic expectations (47.6%).

• The leaders of cautiously pessimistic (53.8%), 
skeptical (34.6%) and agnostic (46.2%) assessments 
are temporarily unemployed, since it is the 
development of the digital economy that probably 
determines their current status or complicates 
employment.

• The lowest degree of pessimism is inherent in the 
government service (26.2%) and non-governmental 
organizations (29.5%); skeptical assessments – the 
academic community (14.0%) and the business 
community (14.2%); agnostic assessments – 
the  academic community (13.5%) and non-
governmental organizations (14.3%).

Respondent type

Academic 

community

Government 

service

Business 

community

Temporarily 

unemployed

Non-

governmental 

organizations

OPTIMIST I expect positive consequences for the 

economy (society, myself personally)

81.1 76.2 79.8 73.1 79.0 

PRAGMATIST the development of ICT is inevitable, 

Ukraine should use its own advantages

76.2 69.0 77.7 53.8 47.6

AGNOSTIC the impact of ICT on the economy and 

society is exaggerated

13.5 21.4 14.6 46.2 14.3 
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PERCEPTION AND IMPACT OF ICT ON SOCIETY
GQ 11.2. Assessment of the frequency of use of digital 
services and products in everyday life

Most Ukrainian citizens often use a variety of digital services 
and products in their daily lives. Priority needs are electronic 
communication, search for necessary information and learning. 
The frequency of use varies among individual groups of 
respondents, based on the specifics of their employment, life 
intensity, and professional experience.

Ukrainian citizens are quite active in using digital services 
and products in everyday life: 75.5% of respondents 
constantly use electronic communications (social media, 
messengers, online meetings); 73.1% of respondents use 
them to search for information, goods, services; 63.3% -  to 
increase the level of knowledge and skills through distance 
learning (fig. 2.25). The representatives of the business 
community (0.677 points) and the academic community 

Frequency of use of digital services/products in everyday lifeFigure 2.25

Respondent type

Academic 

community

Government 

service

Business 

community

Temporarily 

unemployed

Non-

governmental 

organizations

RATIONALIST/ 

CAUTIOUS 

PESSIMIST

ICT development and use is associated 

with many challenges

30.8 26.2 30.0 53.8 29.5

SKEPTIC I think that this question is not relevant 14.0 26.2 14.2 34.6 19.0

Electronic communications (social media, 
messengers, online meetings)

Search for information, goods, 
and services

Distance learning (online courses, 
educational platforms, etc.)

Sources of information (news, 
newsletters, subscriptions, etc.)

Online purchasing of goods, 
tickets, food, etc.

Cloud services (data storage and sharing)

Electronic payments, operations with 
cryptocurrencies, etc.

Online access to public services 
(electronic registers and cabinets, Diia, 
e-Malyatko, e-Pensiya, etc)

Organization and self-organization 
(establishing contacts, planning works 
and events)

Entertainment (streaming services, 
online games ,etc)

Business activities (sales, micro-entre-
preneurship)

E-democracy (making enquiries, 
appeals, petitions, voting)

Score Rating of 
utilization

Never Sometimes Always

0.843

0.837

0.774

0.744

0.697

0.672

0.631

0.591

0.581

0.477

0.451

0.443

75.517.6

73.121.1

63.328.1

60.727.3

47.744

45.742.9

43.140

35.647

32.151.9

29.935.5

25.339.6

19.349.9

6.9

5.8

8.6

12

8.3

11.4

16.9

17.2

15.9

43.7

35.1

30.8

1

2

3

4

5

6

7

8

9

10

11

12

Continuation of Table 2.16
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(0.649 points) have the most digitalized everyday life 
(fig. 2.26); the least digitalized – temporarily unemployed 
(0.572 points) and representatives of the non-governmental 
organizations  (0.576 points).

Utilization priorities in general logically reflect the 
needs of the relevant social group or the specifics of 
the employment sector. The main goals of use among 
the representatives of the academic community are 
communication, search, educational needs; among 
business community– communication, search, 
informational; respondents of the government service and 

non-governmental organizations – search, communication 
and shopping; temporarily unemployed – search, planning 
and storing.

Outsiders in all groups and sectors of employment are 
democracy, commercial and entertainment needs. The 
exception is temporarily unemployed respondents, who 
use digital payment products and services relatively less 
frequently than other groups. This is quite understandable, 
given the limited financial resources and the curtailment of 
personal needs.

Figure 2.26Frequency of use of digital products and services in everyday life depending 
on the social status and sector of employment

Average usage frequency score: *0 points – never; 0.5 points – sometimes; 1 point – always

Democracy

Commercial

Informational

Search

Communication

Storing

Shopping

Payment

Entertainment

Educational

Service

Planning

-Academic community

Government service

Business community

Non-governmental 
organizations  

Temporarily unemployed  



DIGITAL ECONOMY: 
IMPACT OF ICT ON HUMAN CAPITAL AND FORMATION OF FUTURE COMPETENCIES

94

PERCEPTION AND IMPACT OF ICT ON SOCIETY
GQ 11.3. Impact of digitalization of the economy on 
respondents as consumers

Digitalization of the economy has an ambiguous impact on the 
behavior of Ukrainian consumers and the satisfaction of their 
individual consumer needs: access to products and services, the 
possibility to choose reasonable price and quality, acceleration of 
the purchase process, etc. The degree of impact depends on the 
social group and employment sector of respondents.

The development of ICT and digitalization of the economy 
significantly affect the behavior, style and habits of 
Ukrainian consumers, but the degree of impact varies 
significantly in terms of particular consequences (fig. 2.27).

• The largest share of consumers feels the 
maximum impact of digitalization of the economy 
in such aspects as “acceleration of access to 
products and services” – 55.6%; “increase in the 
selection, convenience, configuration of products 

(goods, services)” – 52.9%; “improvement of 
communication quality” – 51.2%.

• The impact of ICT on the reduction of consumer 
prices is minimal according to 33% of respondents, 
and is average according to 52.7% of respondents. 
That is, one of the most important socially 
significant consequences of digitalization (taking 
into account the level of income and purchasing 
power of Ukrainian consumers) has not yet been 
confirmed (and remains an expectation).

• According to respondents’ estimates, such 
consequences as “development of new digital 
skills” (44% of respondents); “higher quality of 
services received” (42.4%); “introduction of new 
goods and services” (38%) also have an average 
level of impact.

• The respondents’ generalized score assessment 
of the impact of ICT on Ukrainian consumers is 
higher than the “average impact score” in all areas, 
except for “reduction of consumer prices”.

Impact of digitalization of the economy on respondents as consumersFigure 2.27

*1 point – minimal impact; 2 points– average impact; 3 points – maximum impact.
**1 – the highest; 7 – the lowest.

Development of 
new digital skills

Higher quality of services 
received

Improvement of communi-
cation quality

Increase in the selection, 
convenience, and 
configuration of products 
(goods, services)

Reduction of 
consumer prices

Introduction of new 
products and services

Acceleration of access to 
products and services

Impact power 
scoring

Rating of impact

Minimum       Average      Maximum

Minimum Average Maximum

2.228

2.301

2.382

2.401

1.816

2.327

2.448

16.6

13.6

13

12.8

33

14.8

10.8

39.4

43.9

51.2

52.9

14.4

47.3

55.6

44

42.4

35.8

34.3

52.7

38

33.6
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Prioritization of the impact of digitalization, carried out on 
the basis of the calculated impact rating (established based 
on the share of respondents who determine that this strand 
has the maximum impact on them as consumers), helped 
to find out the difference in perception of the consequences 

of digitalization by respondents of different social groups 
and employment sectors (fig. 2.28). This can be explained 
by factors such as age, income level, consumer interests, 
ambitions and demands, time constraints, flexibility/
mobility, and so on.

Figure 2.28Assessment of consumers’ perception of the consequences of digitalization 
depending on social status and sector of employment

Average impact score: 1 - Minimal impact 2 - Average impact 3 - Maximum impact

Economy

Academic community

Government service

Business community

Non-governmental 
organizations  

Temporarily unemployed  

Diversity

Communication 
quality

Quality of 
services

Skills

Speed

Innovation
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Based on the survey results, we can say that there is a 
significant potential for the development of digital services 
for Ukrainian consumers.

• Priority areas of development should be the speed 
of access and variety of goods and services in the 
context of improvement of communication quality, 
which is a necessary prerequisite for the formation 
of a positive customer experience in the digital 
economy.

• When developing digital services for consumers, 
it is possible to use more modern ICTs, since the 
existing high level of digital skills of Ukrainian 
consumers allows this.

• Business structures (producers of goods and 
services) are advised to differentiate prices in 
the process of using ICTs in individual business 
processes of interaction with consumers. This will 
contribute to a more active formation of the digital 
consumer due to obtaining significant saving in 
consumer expenses, which is valuable and socially 
important for Ukrainian realia.

 
PERCEPTION AND IMPACT OF ICT ON SOCIETY
GQ 11.4. Impact of ICT on respondents as employees

ICTs have a significant impact on respondents as employees, 
increasing requirements applicable to them and contributing to 
enhanced productivity. However, for the majority of Ukrainian 
employees, there are also negative consequences – blurring the 
lines of working hours, disrupting the work-life balance, and 
increasing labor intensity.

More than half of respondents assess the impact of ICT 
on them as employees as the maximal in the following 
areas: “flexible working hours” (57.0%); “new forms 
of employment” (56.8%); “development of new digital 
skills” (55.8%). The following areas had the least impact, 
respectively: “loss of employment” (7.8%); “decrease in 
workflow productivity” (7.9%); “increase in the intensity 
of workload” (26.0%).

The calculated integral average impact score (fig. 2.29) 
allows us to state that to a greater extent respondents feel 

the benefits of digitalization for themselves as employees 
(average impact score – 2.348), to a significantly lesser 
extent – risks and threats (average impact score – 1.987).

In all social groups, the average score for positive aspects 
is higher than for negatives aspects and risks (table. 2.17). 

In the Netherlands the program “AI Technology 
for People” has been implemented since 2019 by 
the coalition of the municipality of Amsterdam 
and research institutes, medical centres and three 
leading academic universities located in the city. 
Its framework provides: allocation of at least 
1 billion EUR for AI research and development; 
involvement of at least 800 people in AI activities 
in education, innovations and research; training 
of at least 5 000 students in AI technologies at the 
levels of bachelor, master and PhD; training of at 
least 10 000 school students in AI technologies; 
introduction of joint and spin-off projects in AI 
with at least 100 small and medium enterprises; 
initiating more than 100 AI startups in the city. The 
program provides annual funding of 1.5 million 
EUR for each participant over five years. 
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*1 point – minimal impact; 2 points – average impact; 3 points – maximal impact.
** 1 point – the highest; 6 points – the lowest.

Figure 2.29Impact of ICT on respondents as employees

A higher score for benefits was given by the academic 
community and the business community (2.42 and 2.34 
points, respectively). The academic community and 
the government service are more aware (compared 
to other social groups) of the negatives (2.04 and 2.0 
points, respectively). Representatives of the business 
and academic community have the largest gap in the 
perception of positive and negative aspects (0.43 and 0.38 
points, respectively).

Prioritization of the impact of digitalization, carried out 
on the basis of the calculated impact ranking, clearly 
demonstrates the lack of consistency in assessments and 
perception, which can be explained by age, the presence/
absence of other occupation, professional interests and 
other factors.

Score of the 
impact level

Rating of impact level
Minimum           Average         Maximum

Positive aspects

Negative sides and risks

Minimum Average Maximum

New employment 
opportunities

New forms of employment 
(distance, freelance, etc.)

Flexible working hours

Development of new digital skills

Increase in workflow productivity

Loss of employment

Expansion of professional 
responsibilities

Increase in load intensity

Decrease in workflow productivity

Change of labor structure, 
working time

Changing the work environment 
brings new challenges

40.2

29.3

29.3

32.4

43.1

39.2

56.8

57

55.8

41.1

20.6

13.9

13.7

11.8

15.8

43.9

40.2

53.2

41.9

47.3

45.5

7.8

43.7

26

7.9

37.2

37.5

48.3

16.2

20.7

50.3

15.5

17

2.186

2.429

2.433

2.44

2.253

1.595

2.277

2.051

1.578

2.217

2.205

One of the key provisions of the US National 
Cyber Strategy is a long-term development of 
labor resources, ready and able to respond to 
cyber threats. The strategy involves more than 
just strengthening the role of national bodies 
in security and defence, but also increasing 
influence for state contractors – provision of their 
cybersecurity and risk management of supply 
chains. In 2021 alone national investments in 
cybersecurity amounted to 9.8 billion USD, with 
additional 841 million USD directed at artificial 
intelligence technology, and 789 million USD – on 
cloud technologies.
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Respondents’ perception of the consequences of digitalization for 
employees depending on social status and sector of employment

Table 2.17

Average score of the impact level* Rating of impact level**

A
ca

de
m

ic
 

co
m

m
un

it
y

G
ov

er
nm

en
t 

se
rv

ic
e

Bu
si

ne
ss

 
co

m
m

un
it

y

Te
m

po
ra

ri
ly

 
un

em
pl

oy
ed

N
on

-g
ov

er
nm

en
ta

l 
or

ga
ni

za
ti

on
s

A
ca

de
m

ic
 

co
m

m
un

it
y

G
ov

er
nm

en
t 

se
rv

ic
e

Bu
si

ne
ss

 
co

m
m

un
it

y

Te
m

po
ra

ri
ly

 
un

em
pl

oy
ed

N
on

-g
ov

er
nm

en
ta

l 
or

ga
ni

za
ti

on
s

Positive aspects:

New employment 

opportunities

2.28 1.91 2.18 1.81 1.84 4 1 5 5 5

New forms of employment 

(distance, freelance, etc.)

2.54 2.10 2.37 1.96 2.10 1 2 3 3 3

Flexible working hours 2.52 2.29 2.40 2.04 2.11 2 3 2 2 1

Development of new 

digital skills

2.49 2.38 2.47 2.23 2.14 3 5 1 1 2

Increase in workflow productivity 2.29 2.22 2.28 1.96 2.06 5 4 4 4 4

Average score 2.42 2.18 2.34 2.00 2.05

Negative aspects and risks:

Loss of employment 1.63 1.55 1.48 1.58 1.70 5 6 6 6 6

Expansion of professional 

responsibilities

2.34 2.17 2.24 1.93 2.07 1 4 1 4 1

Increase in load intensity 2.11 2.12 1.99 2.00 1.84 4 3 4 2 4

Decrease in workflow productivity 1.61 1.71 1.45 1.69 1.58 6 5 6 5 5

Change of labor structure, 

working time

2.28 2.26 2.18 1.85 2.00 3 2 2 4 2

Changing the work environment brings 

new challenges

2.29 2.17 2.11 1.96 1.96 2 2 3 1 3

Average score 2.04 2.00 1.91 1.83 1.86

*1 point – minimal impact; 2 points – average impact; 3 points – maximal impact.
**1 point – the highest; 6 points – the lowest.
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
GQ 12.1. Assessment of the current state and prospects of 
digitalization of the Ukrainian economy

The level of digitalization in the context of sectors of the 
Ukrainian economy is uneven. Along with the sectors leading in 
digital technology implementation, there is a number of sectors 
of the economy where digitalization processes are minimal in 
terms of intensity and consequences.

Respondents consider such sectors of the Ukrainian 
economy as information and telecommunications (68.6%), 
wholesale and retail trade (65.9%), financial and insurance 
activities (58.7%) to be the most digitalized at present 
(fig. 2.30). However, their digitalization opportunities, 
according to respondents, are exhausted.

The future leaders, according to respondents, will be: 
health care and social assistance (60.5%), mining and 
quarrying (590.6%), sewerage, waste management (58.9%).

Figure 2.30Assessment of the current state and prospects of digitalization 
of the Ukrainian economy

These priorities can be explained by the current 
epidemiological situation, which causes an increased 
interest in material-and-technical and information and 
communication support for health care institutions, the 
dissemination and positive perception by the society of 
the world experience of digitalization of this area, as well 
as updating the tasks of preserving the environment, 
ensuring sustainable economic growth, the introduction of 
circular (waste-free) business models.

PREREQUISITES AND CONSEQUENCES OF 
DIGITALIZATION
GQ 13.1. Assessment of the effectiveness of ICT for 
achieving the UN Sustainable Development Goals

Ukrainian citizens are aware that the digitalization of the 
economy plays a positive role in achieving the UN Sustainable 
Development Goals. Citizens’ perception of the impact of 
achieving different Sustainable Development Goals is different 
and does not depend on the actual consequences that are in place. 
The perception of achieving the Sustainable Development Goals 
is different in different social groups and employment sectors, 
due to professional interests and level of awareness.

Respondents are aware of the significant positive impact 
of the spread of ICTs on the achievement of the UN 
Sustainable Development Goals (fig. 2.31).

…ones with the greatest potential for further 
digitalization

… the most digitalized ones for today

Healthcare and social assistance

Mining and quarrying

Maintenance of motor vehicles 
and motorcycles

Administrative and support 
services activities

Real estate transactions

Education

Water supply

Agriculture, forestry and fisheries

Compulsory social insurance

Processing industry

Public administration and defense

Sewerage, waste management

Information and telecommunications

Wholesale and retail trade

Maintenance of motor vehicles and 
motorcycles

Professional, scientific and technical 
activities

Construction

Supply of electricity, gas, steam and 
air conditioning

Temporary accommodation and 
catering services

Sports, entertainment and recreation

Culture and art

Transportation, warehousing, 
postal and courier services

Creative industries

Financial and insurance activities

68.6

65.9

58.7

57.4

53.9

49.7

49.1

49.1

48.2

47.5

46.6

46.1

60.5

59.6

58.9

56.7

56.2

55.6

55.5

54.5

53.3

50.3

50.2

50.1
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Assessment of the perception of the effectiveness of ICT for achieving the 
UN Sustainable Development Goals

Figure 2.31 

* 1 – Greatest perception of effectiveness; 17 – Least perception of effectiveness.

To the greatest extent, the introduction of ICT and 
the development of the digital economy, according 
to respondents, will contribute to: the growth of the 
quality of education (Goal 4. Quality education – 71.8% 
of respondents), development of industry and the 
introduction of innovations in all business areas (Goal 9. 
Industry, innovation and infrastructure – 54.2%), as well 
as the formation of conditions for decent employment and 
economic growth in Ukraine in general (Goal 8. Decent 
work and economic growth – 52.4% of respondents).

At the same time, respondents have not yet realized or 
have no good examples to understand the potential of ICT 
implementation in areas such as conservation of marine 
resources (Goal 14), climate change mitigation (Goal 13), 

protection and restoration of terrestrial ecosystems 
(Goal 15). Only 15.0%, 18.1% and 20.4% of respondents 
believe that the development of ICT will contribute to 
achieving these goals.

All of the listed UN Sustainable Development Goals with a 
low level of public recognition are associated with long-
term environmental consequences.

We consider it appropriate to draw the attention of 
relevant institutions and public organizations to the 
importance of intensifying efforts to introduce ICT, as well 
as to recommend more active coverage in the mass media, 
on Internet resources and in other sources of information 
about the seriousness of these problems, projects that are 

Perception 
rating

Goal 14. Life below water

Goal 13. Climate action

Goal 10. Reduced inequalities

Goal 15. Life on land

Goal 6. Clean water and proper 
sanitation

Goal 2. Zero hunger

Goal 16. Peace, justice and strong 
institutions

Goal 5. Gender equality

Goal 7. Affordable and clean energy

Goal 12. Responsible consumption 
and production

Goal 3. Good health and 
well-being

Goal 1. No poverty

Goal 11. Sustainable cities and 
communities

Goal 17. Partnership for for the 
Goals

Goal 8. Decent work and economic 
growth

Goal 9. Industry, innovation and 
infrastructure

Goal 4. Quality education 71.8

54.2

52.4

43.3

43

39

33.4

33

30.7

29.3

27.2

24.6

21.7

20.4

18.8

18.1

15
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being implemented (including those using ICT) and the 
socially important results obtained owing to them.

Goal 10. Reduced inequalities was also an outsider of 
public recognition. Currently, various projects (aimed at 
using ICT in order to achieve this goal) are being actively 
implemented and popularized in Ukraine – telemedicine, 
distance secondary education (which is extremely 
important for rural areas and remote areas), opportunities 
for distance learning in leading educational institutions of 
the world, advanced training with world-famous experts 
and specialists, etc. In other words, these projects and 
opportunities are not yet perceived as tools and means of 
overcoming inequality. It is advisable for organizers and 
institutions that support such projects to pay attention to 

this fact and make adjustments to their communication and 
advertising policies.

The perception of achieving the Sustainable Development 
Goals by individual social groups and employment 
sectors is different (fig. 2.32). Each group understands 
the importance of ICT differently, but there is consensus 
of the majority of respondents in relation to the place 
No. 1 in the rating – Goal 4. Quality education. The 
substantial impact of ICT on improving the quality of 
education is acknowledged by 75% of representatives of 
the academic community, 73% of representatives of the 
business community, and more than 50% of other groups 
of respondents.

Figure 2.32Contribution to the achievement of the UN Sustainable Development Goals 
through the introduction of ICT depending on the social status and sector 
employment of the respondent

PREREQUISITES AND CONSEQUENCES OF 
DIGITALIZATION
GQ 13.2. Assessment of the role of institutions in the 
development of the digital economy in Ukraine

Public recognition and assessment of the efforts of individual 
social and state institutions to influence the development of the 
digital economy are different. The reason for this is both the 
real consequences (events held, projects implemented, etc.) and 
the communication policy of these institutions regarding the 
shaping of public opinion. Assessment of the role of institutions 
does not depend on the social group and sector of employment of 
respondents.
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According to respondents the most influential institution 
that has the most substantial impact on the development of 
the digital economy in Ukraine (fig. 2.33) is the developers 
of digital products and services (2.516 points). The second 
place in terms of impact was taken by business structures 
(companies and entrepreneurs) – 2.39 points; the third – 
by institutions of higher and vocational education (1.976 
points).

Respondents defined local authorities (6th place; 1.696 
points), public organizations and professional associations 
(5th place; 1.725 points) as the least influential. Public 
authorities took the middle position in the influence rating 
(4th place; 1.937 points), which indicates that respondents 
recognize individual efforts and the actions of the 
authorities, but consider the level and effectiveness of these 
efforts to be insufficient.

Assessment of the role of institutions in the development of the digital 
economy in Ukraine

Figure 2.33 

* 1 point – minimal; 2 points – average; 3 points – maximal.
** 1 point – the highest; 6 points – the lowest.

Representatives of certain social groups and employment 
sectors demonstrated almost complete unanimity of 
assessments regarding the role of different institutions 
(table. 2.18).

The exception is business representatives who evaluated 
their own impact on the development of the digital 
economy to be more significant than the impact of 
developers of digital products and services. This 
assessment is based on understanding of the priority of 
commercialization and reflects the role of business in 
promoting digital products and services.

Score Rating of 
impact

Minimum Average DK/NAMaximum

Local authorities

Public organizations and 
professional associations

Public authorities

Institutions of higher and 
vocational education

Business (companies and 
entrepreneurs)

Developers of digital 
products and services 2.516

2.39

1.976

1.937

1.725

1.696

In 2020 exports of IT services from Ukraine 
reached 5 billion USD and became the largest 
group of services in the structure of exports. 
Ukraine ranks 1st in Europe and 4th in the world 
by number of outsourced IT companies. One in 
every five global companies operating in the field 
of software development for mobile platforms has 
an office in Ukraine. Computer services account 
for 8.3% of total exports. 
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Average score of the impact level * Rating of impact level**
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Public authorities 1.950 1.976 1.893 1.731 2.000 4 4 4 4 4

Local authorities 1.669 1.857 1.607 1.536 2.028 6 5 6 6 6

Business (companies and 

entrepreneurs)

2.439 2.119 2.533 2.001 1.990 2 3 1 3 3

Institutions of higher and vocational 

education

1.973 2.309 1.914 2.037 1.982 3 2 3 2 2

Developers of digital products and 

services

2.596 2.452 2.523 2.076 2.162 1 1 2 1 1

Public organizations and professional 

associations

1.710 1.762 1.687 1.576 1.945 5 6 5 5 5

Table 2.18Assessment of the role of individual institutions in the development of the digital 
economy in Ukraine depending on the social status and sector of employment

*1 point - minimum 2 points - average 3 points - maximum
**1 point - the highest 6 points - the lowest 

State and local authorities, public organizations and 
professional associations are encouraged to develop special 
strategies and policies that define activities, projects, and 
efforts aimed to strengthen their role in the development 
of the digital economy, and provide for the allocation of 
resources and time for this. It is advisable to introduce the 

practice of hearing reports on the state of digitalization at 
meetings or elsewise monitor changes in various aspects of 
the life and employment of Ukrainian citizens and society 
as a whole in order to strengthen influence, proactive 
generation of ideas and take timely and remedial measures 
of impact.

Digitalization skills and competencies: current 
state and future challenges

CURRENT LEVEL OF DIGITAL SKILLS
GQ 21.1. Typology of ICT users. Assessment of the 
coherence between the professional future and the 
development of the digital economy 

Ukrainian citizens have significantly different levels of digital 
skills and needs for their further development. Classification 
of ICT users allows us to characterize the state of current and 
future use of ICT. There are significant differences in the shares 

of certain types of ICT users among representatives of certain 
social groups and employment sectors.

Depending on the current and future use of ICT in 
professional activities, there are 5 types of ICT users, the 
representation of which is as follows (fig. 2.34).

The largest share of respondents (33.6%) belongs to 
“prospective users” – they are already studying, planning 
to study or improve their skills and use ICT in their 
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Typology of ICT users depending on the coherence between the professional 
future and the development of the digital economy, % of respondents

Figure 2.34

current activities. Almost a quarter of respondents (23.8%) 
are defined as “active users”, as they constantly use ICT 
in their workplaces. One in every seven respondents 
(12.1%) belongs to the “active professional” type: their 
professional activity is related to the development of ICT; 
One in every 10 respondents (10.1%) plans to continue 
implementing and developing ICT. Thus, more than a third 
of respondents (35.9%) are already active professionals and 
users of ICT. If ICT mastering plans are implemented, their 
share will increase by 43.7% and will account for almost 
90% of all respondents.

Only 2.7% of respondents do not have the desire or 
capability to engage in or use ICT. It would be advisable to 
analyze the reasons for this more carefully: if it is a matter 

of capabilities – the availability of material-and-technical 
(devices) or financial (funds to pay for training) resources, 
then this should be taken into account while designing 
programs and activities.

The share of different types of ICT users among 
respondents of certain social groups and employment 
sectors varies (fig. 2.35)

The largest share of active users is identified among 
business representatives, which confirms that business 
structures are now leaders in the use of ICT. Given the 
challenges of the digital economy, the identified level of 
ICT utilization (35%) should be assessed as insufficient.

“Active professional”
Yes, I am already professionally engaged in the development 

of information and communication technologies (ICT)

“Prospective professional”
Yes, I plan to professionally 
engage in the implementation 
and development of ICT

“Active user”
Yes, I constantly use ICT in the 
workplace

“Undecided”
It's hard to answer

“Skeptic”
No, I don't have the 
desire and / or 
capability

“Observer”
No, it is not relevant 

for my profession

“Prospective user”
Yes, I am studying/planning to study/improve my 

skills and use ICT in current activities
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10.2%

20%

9.2%
39.8%

8.8%
2.5%

9.5%

Academic community

11.5%

15.4%

11.5%
26.9%

15.4%

7.7%

11.5%

Temporarily unemployed

6.7%

22.9%

19%26.7%

12.5%
4.8%

7.6%

Non-governmental organizations

11.9%

23.8%

11.9%31%

21.4%

Government service

20.2%

35.6%
8.2%

20.6%

10.3%
2.1%

3%

Business community

active professional

active user

prospective professional

prospective user

observer

skeptic

undecided

Figure 2.35Types of respondents ICT users depending on the social status and sector of 
employment of the respondent, % of respondents

The obtained figure generally corresponds to the results of 
statistical studies on the introduction of ICT in Ukraine199: 
in 2019, 34.3% of the total number of employees of 
enterprises used computers in their workplace, including 
28.4% with Internet access. This indicator was significantly 
higher for certain types of economic activities: small 
enterprises (up to 50 people) – 40.8%; wholesale and retail 
trade – 49.5%; professional, scientific and technical  
services – 67.5%; information and telecommunications 
– 78.6%. As you can see, the situation has not improved 
much over the past year, despite the transition to distance 
working in the context of the Covid-19 pandemic.

In second and third place there are representatives of the 
government service and non-governmental organizations, 
approximately 23% of which actively use ICT to perform 

their professional tasks. Such a low level of ICT utilization 
indicates a high potential for further increase in the 
digitalization of these sectors.

As for future plans, the largest share of “prospective 
users” is in the academic community (about 40%), 
among temporarily unemployed and representatives 
of non-governmental organizations (26% and 27%, 
respectively). We can also expect an increase in the share 
of ICT professionals (“prospective professional”) in the 
future: taking into account representatives of the “active 
professional” type, the share of such respondents among 
representatives of the academic community will reach 
59.6%, among business representatives it will be 56.1%.

199«Використання інформаційно-комунікаційних технологій на підприємствах у 2018–2019 роках».

http://www.ukrstat.gov.ua/ 
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The identified share of “observers” among representatives 
of the government service (21.4%) is unreasonably high, 
which indicates poor awareness of new software products 
and services, the possibility of undergoing special training 
programs and activities aimed at mastering modern ICTs. 
The small size of share of this type among other social 
groups (9-15%) also indicates the existing potential for 
growth in the number of ICT users or professionals.

We consider the share of the “undecided” type among 
temporarily unemployed people (11.5%) and academic 
community (9.5%) to be very large, even critically 
threatening. Lack of experience and desire to master ICT 
can become a serious obstacle to their employment, and 
therefore the relevant authorities and institutions should 
pay primary attention to this component of training 
(education and skill enhancement).

CURRENT LEVEL OF DIGITAL SKILLS
GQ 21.2. Self-assessment of digital skills proficiency

Ukrainian citizens are critical in self-assessment of their 
own digital skills, understanding insufficient level of such 
skills, taking into account the requirements and capabilities 
of the digital economy. Digital skills are unevenly 
developed in various areas of their application. The 
highest level of skills exists in the field of communication, 
collaboration, information literacy, the lowest – 

cybersecurity and digital content. The relentlessness of 
self-assessments of digital skills depends on the social 
group and the employment sector, since in different 
areas of professional activity the need for these skills, and 
therefore awareness of their sufficiency or insufficiency, is 
different.

Self-assessment of the current level of digital skills of 
respondents (fig. 2.36) was carried out in the context of 
areas of use that are defined in accordance with European 
approaches and studies on their structuring, in particular, 
the Digital Competence Framework for Citizens DigComp 
2.1200.

Most often, respondents believe that they have acquired 
basic skills in the field of communication and collaboration 
(interaction, exchange, cooperation, netiquette, digital 
identity management) – 46.5%; they are information 
literate and have data managing skills (viewing, searching 
and filtering information; evaluating and managing data 
and digital content) – 42.2%. Another, respectively, 27.4% 
and 34.2% of respondents assessed their skills in these 
areas to be beyond the basic level.

Approximately a third of respondents believe that they 
have basic levels of skills in the areas of problem solving 
(solving technical problems, creative use of digital 
technologies, identifying gaps in digital competence) 

Self-assessment of digital skills proficiency, % of respondentsFigure 2.36

*1 – absent skills; 2 – low level; 3 – basic skills; 4 – above basic level

200DigComp 2.1: The Digital Competence Framework for Citizens [Online]. Update Phase 1: the Conceptual Referece Model. Luxembourg: Publications Office of the 
European Union. 2017.

Low level

Average skill 
score

No skills Beyond the basic levelBasic skills

Problem solving (solving technical problems, creative use of 
digital technologies, identifying gaps in digital competence)

Cybersecurity (protection of devices and data, including personal 
data, avoiding risks for health, well-being and the environment)

Digital content creation (digital content generation, 
transformation, integration, programming)

Communication and collaboration (interaction, exchange, 
cooperation, netiquette, digital identity management)

Information literacy and data management skills (viewing, 
searching and filtering information; evaluating and managing 
data and digital content)

3.033

2.963

2.456

2.244

2.408

http://publications.jrc.ec.europa.eu/repository/bitstream/JRC106281/webdigcomp2.1pdf_(online).pdf
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC106281/webdigcomp2.1pdf_(online).pdf
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– 33.5%, and digital content creation (digital content 
generation, transformation, integration, programming) 
– 31.8%. One in every six people rate their skills in these 
areas even below the basic level.

The lowest level of self–assessment is observed in the field 
of cybersecurity (protection of devices and data, including 
personal data, avoiding risks for health, well-being and the 
environment) – in general, almost half of respondents have 
basic and above the basic level of skills – 46.9%. The largest 
proportion of respondents rated their skill level as low 
(37.4%) or admitted that there were no skills at all (24%).

The calculated average self assessment score of digital 
skills allows to rank certain areas of digital skills:

— “information literacy” and “data management 
skills” – slightly above the basic level (3.033 points);

— “communication and collaboration” – almost basic 
level (2.963 points);

— “digital content creation (generation, 
transformation and integration of digital content, 
programming)” – above average, but below the 
basic level (2.456 points);

— “problem solving” – slightly better than the low 
level (2.408 points);

— “cybersecurity” – low level (2.244 points)

The “overall self-assessment” of all areas of digital skills is 
2.62 points, which can be interpreted as “higher than low” 
but “lower than basic”.

Self-assessment of the level of digital skills almost does 
not depend on the social group and employment sector 
(fig. 2.37) and ranges from 2.403 to 2.717 points, i.e. 
“significantly higher than the low level”, but not yet “basic 
level” in all social groups and employment sectors.

Representatives of the business community rate their 
digital skills most highly (2.716 points); temporarily 
unemployed people are least confident in their digital 

skills (2.346 points). In all groups and sectors of 
employment cybersecurity, problem solving, and digital 
content creation skills received the lowest ratings.

The results of self-assessment indicate an insufficient level 
of proficiency in digital skills and should be used as a basis 
for prioritizing the development of educational and other 
measures aimed at ensuring the growth of digital skills of 
the population of Ukraine.

German-French-Italian association of platforms – 
Platform Industrie 4.0, Alliance Futrie du Futur and 
Piano Industria 4.0 – accumulates and promotes 
the best practices from all three countries. Its goal 
is to transform the digitization to be even more 
available for small and medium enterprises. 

German Plattform Industrie 4.0 promotes 
dialogue on digitization of production processes 
and exchange of experience besides national 
government agencies. The platform includes 
detailed cooperation with the Japanese initiative 
Robot Revolution and Industrial Internet 
Consortium, which was co-founded by American 
companies IBM and General Electric 

https://industrie40award.com/
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Self-assessment of the digital skills proficiency depending on the social status 
and sector of employment of the respondent, % of respondents

Figure 2.37

1 – No skills; 2 – Low level; 3 – Basic skills; 4 – Beyond the basic level

CURRENT LEVEL OF DIGITAL SKILLS
GQ 21.3. Current use of the emerging technologies

Ukrainian citizens still use the emerging technologies rather 
seldom in business and everyday life. The level of current 
command of new technologies is low and varies significantly 
depending on the scope of use of these technologies, social status 
and employment sectors of respondents.

The survey respondents evidentiated a rather low current 
level of utilization of the emerging technologies (fig. 2.38): 
only slightly more than 10% of respondents already use 
these emerging technologies in their activities, but two-
thirds of respondents want to have knowledge about 
these technologies (33.99%) and master them (33.74%). 
In addition, 20% of respondents still find it difficult to 
answer this question, probably due to lack of information 
about the content, opportunities, and prospects of these 

Business community
Average score = 2.716

Non-governmental 
organizations
Average score = 2.403

Temporarily unemployed
Average score = 2.346

Information literacy and data 
management skills

Speed

Innovations

Problem solving Cybersecurity

Digital content creation

Communication and 
collaboration

Academic community
Average score = 2.650

Government service
Average score = 2.418
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*Women in IT: portrait, career and salary. Analytics.

technologies and assess their practical attractiveness for 
them and their field of expertise. In other words, the 
potential for mastering and practical utilization of these 
technologies is extremely high.

The grouping of the emerging technologies depending on 
the level of current utilization, according to respondents’ 
answers, made it possible to identify the composition of 
three groups of new technologies – low, average and high 
levels of current utilization (table. 2.19). The boundaries 
of intervals for dividing into groups are calculated 
statistically - the average share of respondents using new 

technologies, plus (minus) half of the root-mean-square 
difference within the range of responses.

To summarize the assessments of the current utilization 
of new technologies by various social groups and 
employment sectors, an integral ranking of command 
of new technologies has been compiled (table 2.20). The 
largest proportion of respondents have skills in using new 
technologies in such areas as the Internet of Things (smart 
home), 5G solutions, smart cities, augmented and virtual 
reality, and household robotics.

Figure 2.38Respondents’ answers to the question “What emerging technologies do you 
already use?”, % of respondents

THE NEED TO MASTER DIGITAL SKILLS
GQ 22.1. Interest in utilization of the emerging 
technologies in the future

There is a digital imbalance, that is, a discrepancy between the 
self-assessment of the current level of digital skills and awareness 
of the need for them, which can be considered as the potential 
(degree of readiness) for mastering digital skills in the future. 
The size of the digital disparity is significantly differentiated 
depending on the group of digital skills, as well as the social 
status and employment sectors of respondents.

artificial intelligence and machine learning

big data

augmented and virtual reality

cryptocurrency

digital health (health monitoring sensors, 
autoinjectors)

cloud computing

household robotics

Internet of things (smart home)

wearable devices

digital settlements and payments

5G solutions

quantum computing

additive manufacturing (3D printing)

unmanned vehicles

smart cities

blockchain

cybersecurity

industrial robotics

intelligent software agents

remote device management (in 
manufacturing, unmanned transport, 
health care, etc.)

Already work/use On average: 10,73

Gender balance is being restored in the field of IT. 
In Ukraine during 2018-2020 the share of women 
working in the development sector doubled, from 
5% to 10%, mostly in the group of starters), one 
and a half times – among project managers (from 
25 to 39%) and among other technical specialists 
(from 20 to 31%)*.

https://dou.ua/lenta/articles/it-woman-2020/
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Results of grouping the latest technologies 
by the current level of utilization

Results of the assessment of the current level of mastering the emerging 
technologies depending on social status and sector of employment 

Table 2.19

Table 2.20

Level of current use of new technologies

LOW AVERAGE HIGH 

— additive manufacturing (3D printing)

— unmanned vehicles

— blockchain

— quantum computing

— 5G solutions

— smart cities

— intelligent software agents

— industrial robotics

— cloud computing

— digital health (health monitoring 
sensors, autoinjectors)

— artificial intelligence and machine 
learning

— augmented and virtual reality

— Internet of Things (smart home)

— smart cities

— digital health

— 5G solutions

— household robotics

emerging technologies AC GS BC TU NGO

Integrated rating 

of mastering 

the emerging 

technologies

wearable devices 3 3 3 3 3 15

digital settlements and payments 3 3 3 3 3 15

household robotics 3 3 2 3 2 13

cloud computing 3 2 3 1 3 12

digital health (health monitoring sensors, autoinjectors) 2 3 2 2 3 12

Internet of Things (smart home) 3 1 3 1 3 11

big data 2 1 2 3 2 10

cybersecurity 1 3 2 3 1 10

cryptocurrency 2 2 2 2 2 10

artificial intelligence and machine learning 2 2 2 2 2 10

In 3 groups of respondents (by social status and 
employment sector) a self-assessment of the importance 
of the pertinent digital skills groups was carried out (fig. 
2.39), which allowed us to assess the digital competence 

imbalance, which is understood as the existing gap 
between having skills and the need for them (based on a 
self-assessment of their importance).
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emerging technologies АС GS BC TU NGO

Integrated rating 

of mastering 

the emerging 

technologies

remote device management (in manufacturing, unmanned transport, health 

care, etc.)

2 2 1 2 2 9

augmented and virtual reality 2 2 2 2 1 9

industrial robotics 1 3 2 1 2 9

blockchain 1 2 2 2 1 8

intelligent software agents 2 1 2 2 1 8

5G solutions 1 1 1 2 2 7

quantum computing 1 1 1 2 1 6

smart cities 1 1 1 1 2 6

additive manufacturing (3D printing) 1 1 1 1 1 5

unmanned vehicles 1 1 1 1 1 5

3 – high; 2 – average; 1 – low level.
АС – Academic community; GS - Government service; BC - Business community; TU - Temporarily 
unemployed; NGO - Non-governmental organizations

Average estimates of the importance of digital skills in all 
social groups of respondents exceed estimates of their level 
of proficiency. The highest digital competence imbalance 
was found among representatives of the academic 
community (0.79 points, or 23.0%), the lowest (in the case 
of low estimates of importance) – among temporarily 
unemployed people (0.45 points, or 16%). The digital 
competence disparity among civil servants is estimated at 
0.73 points, or 23.1%.

Based on the size of identified competence disparity, 
the most problematic area of digital skills development 
for the academic community and representatives of the 
government service is cybersecurity; among temporarily 
unemployed people – problem solving digital skills, 
information literacy and data management skills.
 

Table 2.20 continued

The tools to ensure financial inclusion already 
include blockchain technology and use of 
cryptocurrencies. In particular, in Africa the 
volume of weekly P2P transactions has already 
exceeded 11 billion USD, and their share in global 
volume in 2020 reached 14%. With an average 
global level of 7% for cryptocurrency ownership 
among Internet users, this figure is 11% in Nigeria 
and 13% in South Africa. 

Simplified mobile applications allow the poor to 
join the financial market without using traditional 
banking services. In particular, the money transfer 
and microfinance system for the simplest “M-pesa” 
mobile phones is already in use by 22 million 
Kenyans and has been successfully implemented in 
10 other countries.
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Assessment of the importance of digital skills and digital competence disparity 
depending on the respondent’s social status and sector of employment 

Figure 2.39

Academic community

0 2 4 6

3.4 2.41

3.46 2.22

3.42 2.49
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3.53 3.12

information
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management
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and collaboration
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cybersecurity

problem
solving

information
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management
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communication
and collaboration
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cybersecurity

problem
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information
 literacy and data

management
skills

communication
and collaboration
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digital content

cybersecurity

problem
solving

The gap between 
proficiency and 

importance

-0.42

-0.39

-0.93

-1.24

-0.99

Average score: 3.44 2.65 -0.79

0 2 4 6

3.12 2.31

3.07 2.1

2.95 2.12

3.29 2.74

3.31 2.83

The gap between 
proficiency and 

importance

-0.48

-0.55

-0.83

-0.98

-0.81

Average score: 3.15 2.42 -0.73

Government service

0 2 3 5

2.85 2.23

2.62 2.19

2.69 2.31

2.88 2.62

2.92 2.38

The gap between 
proficiency and 

importance

-0.54

-0.27

-0.39

-0.43

-0.62

Average score: 3.15 2.42 -0.73

Temporarily unemployed

The importance of digital skills* Proficiency in digital skills

*1 – Not needed; 2 – Minimal level; 3 – Average level; 4 – Maximum level

THE NEED TO MASTER DIGITAL SKILLS
GQ 22.2. Interest in mastering and utilization of the 
emerging technologies in the future

Interest in mastering and utilization the emerging technologies 
is high, but the level of interest is significantly different 
depending on the area of application of these technologies, as well 
as the social group and employment sector of respondents.

Calculating the average interest in mastering new 
technologies, which is defined as the share of respondents 
who confirmed future interest in knowledge and skills, 

allowed us to prioritize the attractiveness of mastering 
digital technologies for respondents (fig. 2.40): 5G 
solutions, smart cities, Internet of Things (smart home), 
augmented and virtual reality, artificial intelligence and 
machine learning, household robotics, digital health 
(health monitoring sensors, autoinjectors). More than 70% 
of respondents expressed interest in mastering them.

In order to understand the respondents’ attitude to 
mastering certain types of new technologies in the future, 
the level of interest in them was assessed (table. 2.21). 
Technologies were divided into three groups regarding 
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which respondents have a low, medium and high interest 
in future acquiring.

The intervals boundaries for dividing into groups 
were calculated as a statistical average of the share of 
respondents who express their interest in mastering, 
plus (minus) half of the standard deviation for the set of 
responses.

The integral rating of the attractiveness of new 
technologies is calculated as a result of generalizing 

the assessment of the level of future interest in the 
use of the emerging technologies by all social groups 
and employment sectors (table. 2.22). It determines 
the priorities of respondents’ in mastering relevant 
technologies and training programs, and therefore can 
serve as an indicator for establishing the priority of 
financing their development and implementation. The 
leaders in terms of concernment were: smart cities, 5G 
solutions, augmented and virtual reality, digital health 
(health monitoring sensors, autoinjectors), artificial 
intelligence and machine learning.

5G solutions

smart cities

Internet of Things
(smart home)

augmented
and virtual reality

artificial intelligence and
 machine learning

household robotics

digital health
 (health monitoring

 sensors, autoinjectors)

cybersecurity

big data

unmanned vehicles

additive manufacturing
 (3D printing)

remote device management
 (in manufacturing, unmanned

 transport, health care, etc.)
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cryptocurrency
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quantum computing

35.4
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34.2
64

29.5
33.9
63.4

35
28.4
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Figure 2.40Respondents’ answers to the question “What is your interest in the utilization of 
the emerging technologies in the future?”, % of respondents
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THE NEED TO MASTER DIGITAL SKILLS
GQ 22.3. Assessment of skills and capabilities that will 
be the most important in the next 5 years

Ukrainian respondents are well aware that in modern conditions, 
knowledge and skills are quickly becoming obsolete, they 
understand which digital skills and competencies will be the 
most important ones in the next five years, that is, they will have 
a positive impact on the processes of employment (search for new 

Results of grouping the emerging technologies by the level of interest in 
future utilization

Table 2.21

Object of interest

Level of interest

Low Medium High

Knowledge

wearable devices

household robotics

industrial robotics

digital settlements and 

payments

quantum computing

digital health

unmanned vehicles

big data

remote device management 

augmented and virtual reality

Internet of Things (smart home)

cryptocurrency

intelligent software agents

5G solutions

cloud computing

smart cities

blockchain

cybersecurity

artificial intelligence and machine 

learning 

additive manufacturing (3D 

printing)

Skills

blockchain

quantum computing

additive manufacturing (3d 

printing)

cybersecurity

cryptocurrency

unmanned vehicles

big data

remote device management

wearable devices

intelligent software agents

industrial robotics

cloud computing

digital settlements and payments

artificial intelligence and machine 

learning

augmented and virtual reality

Internet of things (smart home)

smart cities 

digital health

5G solutions

household robotics

employment), the prospects of preservation of employment or 
career development in the existing workplace. The assessment 
of the most important skills and abilities by representatives of 
different social groups and employment sectors is not the same, 
which reflects the specifics of their interests and professional 
activities.

Ukrainian respondents recognize the development of 
the skill to actively learn throughout life as a priority 
(fig. 2.41). This is supported by 90% of respondents 
in the survey, and deserves a positive perception and 
approval. Such choice made by respondents demonstrated 
understanding of the importance of systematical acquiring 
of new knowledge and skills, including digital ones, and 
the understanding that new realities of public life will 
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emerging technologies

Future utilization – benchmark - 

knowledge

Future utilization - 

benchmark – skills Integral rating of 

future utilization

АС GS BC TU NGO АС GS BC TU NGO

smart cities 3 1 2 3 3 3 3 3 2 2 25

5G solutions 3 2 2 1 3 3 3 3 3 1 24

augmented and virtual reality 2 1 2 3 1 3 3 3 1 3 22

digital health (health monitoring sensors, 

autoinjectors)

2 3 1 2 2 3 1 3 2 3 22

artificial intelligence and machine learning 3 2 3 2 2 2 2 2 2 2 22

Internet of Things (smart home) 2 1 2 1 1 3 3 3 3 2 21

unmanned vehicles 2 2 2 2 2 2 3 2 2 2 21

additive manufacturing (3D printing) 3 3 3 3 3 1 1 1 1 2 21

household robotics 1 1 1 3 1 3 3 3 1 3 20

remote device management (in manufacturing, 

unmanned transport, health care, etc.)

2 2 2 1 1 2 3 2 2 3 20

intelligent software agents 2 2 2 1 2 2 2 2 2 3 20

cloud computing 2 2 2 2 1 2 2 1 2 3 19

big data 2 2 2 1 3 2 2 2 2 1 19

blockchain 3 2 3 3 3 1 1 1 1 1 19

cybersecurity 3 1 3 2 1 2 2 1 1 2 18

cryptocurrency 2 3 3 1 2 1 1 1 2 2 18

industrial robotics 1 1 1 2 1 2 2 2 2 3 17

wearable devices 1 1 1 1 2 2 1 2 3 2 16

quantum computing 1 2 2 2 3 1 2 1 1 1 16

digital settlements and payments 1 2 1 2 2 2 2 1 1 1 15

Table 2.22Results of the assessment of the level of current and future interest in 
mastering and utilization of the emerging technologies depending on social 
status and sector of employment

3 – high interest; 2 – medium interest; 1 – low interest.
АС – Academic community; GS - Government service; BC - Business community; TU - Temporarily 
unemployed; NGO - Non-governmental organizations
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require constant expansion of skills and competencies, 
including at the expense of the emerging ones, the outline 
of which is even difficult to imagine today.

The second place in the list of the most important 
competencies of the future is taken by analytical thinking 
and innovation – 84% of all respondents supported this 
answer. Such percentage of support indicates the high 
innovation potential of Ukrainian respondents, their 
understanding of the importance of forming critical 
analytical thinking, skills in collecting, processing 
and comprehension of information (including using 
modern ICT and specialized programs of economic 
and mathematical modeling, artificial intelligence, etc.), 
generating their own innovative ideas and suggestions.

The third place with support from 83.9% of respondents 
was taken by the critical thinking and analytical work. 
Practical implementation of this competence is also 
impossible without skills in modern ICT utilization, 
working with large amounts of data, and the ability to 
model and predict possible scenarios and behavior models 
of various objects and systems.

Fourth place – communication and negotiation skills which 
(and this was also clearly confirmed by the current reality 
– the Covid-19 pandemic) require significant knowledge, 
skills and practical training on the use of ICT, in particular 
in the field of communication and cooperation. This 
answer option was selected by 84% of respondents.

65 68 70 72 74 76 78 80 82 84 86 88 90

90

84.1

84.1

84

83.9

83.2

83

82.1

80.5

79.5

75.9
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ranking list

1

2

3

4

5

6

7

8

9

10

11

active learning and educational 
strategy (lifelong learning)

analytical thinking and 
innovation

critical thinking and analytics

communication and 
negotiation skills

utilization, monitoring and 
control of technologies

recoverability, stress 
tolerance and flexibility

logical thinking and conceptual skill

creativity, originality and initiative

comprehensive problem solving

technology design and programming

leadership and social influence

Respondents’ answers to the question “which skills and capabilities do you think 
will be most important in the next five years”

Figure 2.41

*The total exceeds 100%, since respondents could choose several answer 
options
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The list of skills provided to the survey respondents almost 
completely corresponds to the top 10 skills identified by 
the World Economic Forum as those that will be required 
in 2025 for successful employment  (fig. 2.42).

Comparison of the answers received with the conclusions 
of the World Economic Forum allows us to state 
that Ukrainian respondents still underestimate such 
competencies as “leadership and social influence” 
(5 places spread), “comprehensive problem solving” 
(4 places spread), “analytical thinking and innovation” 
(3 places spread), “creativity, originality and initiative” 
and “technology design and programming” (2 places 
spread). At the same time, the importance of such 
competence as “logical thinking and conceptual skill” in 
the future is significantly overestimated (7 places spread).

Answers of respondents from different social groups and 
employment sectors regarding the importance of skills 
and capabilities in the next five years (table. 2.23) differ in 
some ways, but a positive phenomenon is the unanimity in 
determining the priority – the competence “active learning 
and educational strategy (lifelong learning)”.

When critically evaluating the responses of various social 
groups and employment sectors, it is necessary to pay 
attention to the answers of temporarily unemployed 
respondents. They significantly overestimate the 
importance of such competencies as “utilization, 
monitoring and control of technologies” (3rd place in 
terms of importance), and significantly underestimate 
such competencies as “analytical thinking and innovation” 
(10th) and “critical thinking and analytics” (11th).

Figure 2.42Rating of the importance of certain competencies in the near future

List of skills and competencies Place in the rating list of the World 

Economic Forum “skills 2025”

Place in the rating based 

on the survey results

Rating gap, place

Analytical thinking and innovation 1 4 -3

Active learning and educational strategy 

(lifelong learning)

2 1 1

Comprehensive problem solving 3 7 -4

Critical thinking and analytical work 4 5 -1

Creativity, originality and initiative 5 7 -2

Leadership and social influence 6 11 -5

Utilization, monitoring and control of 

technologies

7 8 1

Technology design and programming 8 10 -2

Recoverability, stress tolerance and flexibility 9 9 0

Logical thinking and conceptual skill 10 3 7

201The Future of Jobs. Report 2020.

http://www3.weforum.org/docs/WEF_Future_of_Jobs_2020.pdf
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Representatives of the business community, government 
service and temporarily unemployed overestimate the 
competence “communication and negotiation skills” (2nd-
3rd place), although, according to the World Economic 
Forum, the importance of this competence is not in the top 
ten (it was not included in the top 10).

The identified inconsistencies cannot be considered critical, 
but it is worthwhile to have some reorientation in training 
and retraining programs.

We consider it necessary to increase the practical 
training of all social groups and employment sectors 
for the perception and search for solutions to complex 
comprehensive problems, the speed of occurrence and 
severity of which, unfortunately, will only increase. It 
is also necessary to form awareness of the importance 
of leadership socially responsible behavior, taking 
into account the social influences and consequences of 
management decisions and personal actions, the ability to 
think analytically and innovativeness. Only through these 
competencies can we ensure a “Ukrainian breakthrough” 

Assessment of the importance of skills and capabilities in the next five years 
depending on the social status and sector of employment of the respondent

Table 2.23
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Active learning and educational 

strategy (lifelong learning)

90.9 85.7 91.0 92.3 82.9 1 1 1 1 1

Analytical thinking 

and innovation

86.8 81.0 84.5 61.5 72.4 4 2 3 10 7

Critical thinking and analytics 87.4 76.2 82.4 61.5 74.3 2 5 6 11 4

Communication and 

negotiation skills

85.4 78.6 86.7 80.8 73.3 6 3 2 2 5

Logical thinking and 

conceptual skill

85.8 73.8 84.5 69.2 80.0 5 7 4 7 2

Creativity, originality 

and initiative

87.1 76.2 82.0 69.2 65.7 3 6 7 8 11

Comprehensive problem solving 85.4 59.5 83.3 69.2 71.4 7 11 5 9 9

Utilization, monitoring and control of 

technologies

84.6 78.6 82.0 80.8 80.0 8 4 8 3 3

Recoverability, stress tolerance and 

flexibility

83.5 64.3 78.5 76.9 73.3 9 9 10 6 6

Technology design and programming 81.8 61.9 79.4 80.8 72.4 10 10 9 4 8

Leadership and social influence 77.2 69.0 76.4 80.8 67.6 11 8 11 5 10
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in increasing the competitiveness of the economy and 
improve the quality of life of the Ukrainian population. 
The formation and effective practical implementation of 
all these competencies are impossible without the use of 
modern information and communication technologies. 
Thus, the current level of digital skills proficiency in 
the context of rapid digitalization of the Ukrainian 
economy and all spheres of public life cannot yet be 
considered sufficient. The identified significant problems 
and imbalances require targeted actions and adequate 
solutions at different levels of management. The formation 
of digital competencies should be recognized as a top 
priority in all types and forms of training, education and 
skill enhancement, allocating funds for relevant resources 
and identifying tools suited to the needs and interests of 
various social groups and employment sectors.

According to the US National Science and 
Technology Council, in 2020 China was the leader 
in training of bachelors in science and technology. 
Since 2002 the number of annual degrees has 
increased almost 5 times and exceeded the total 
number of bachelors trained in this field in the 
USA and 6 EU countries that are leaders in the 
field. 

The Employment and Training Administration of 
the US Department of Labor, in collaboration with 
technical and field experts in education, business 
and industry have developed and maintain a 
competency model for the information technology 
industry.

https://www.careeronestop.org/CompetencyModel/competency-models/information-technology.aspx
https://www.careeronestop.org/CompetencyModel/competency-models/information-technology.aspx
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Table А.1

Appendix A. RESEARCH METHODOLOGY

The study titled The digital economy: the impact of ICT on 
human capital and the formation of future competencies was 
conducted from October 2020 to May 2021 by the team 
listed on the last pages, and with the support of many 
stakeholders.

The authors were inspired to initiate it by the results 
of a study published in 2020 by well-known consulting 
company Arthur D. Little, which for many years has 
been consistently studying the processes of digital 
transformation, their factors and effectiveness. A key 
finding of this study  was the possibility of identifying 
a number of national development models through the 
prism of digital transformations.

The structure of the study consists of the author’s 
generalization of the patterns and features of digital 
transformation in global and domestic economies, global 
trends, factors and consequences of the digital economy’s 
development, the impact of ICT on human capital, 
employment, the formation of future competences and 
determining Ukraine’s place on the global map of the 
digital economy, including a survey titled Development of 
the digital economy in Ukraine: people, society, business 
and government. The categorical apparatus is used in the 
study with reference to the sources, which contain the 
relevant definitions.

Confirmation of the relevance of the division of countries 
into 7 groups is found through cluster analysis, which 
classifies a set of similar countries not by one parameter, 
but by a set of characteristics, thus reducing the arrays of 
information, making them compact, clear, easy to analyze 
and use in forecasting. Cluster analysis was performed by 
visualizing groups of countries in the figures, including by 
compiling tree diagrams of clusters of countries, compiling 
competitive maps and using a software environment, in 
particular STATISTICA, which provides opportunities for 
finding patterns, forecasting, and classification of data.

The Ward’s method was used to obtain seven-cluster 
models, the differentiation criteria of which are the general 
Network Readiness Index and four corresponding pillars 
(technologies, people, impact and governance) (Table 1). 
The first cluster includes the highly developed countries of 
the world, which act as key innovators. The second cluster 
covers 17 highly developed countries of the world, which 
also includes post-socialist countries – Estonia, Slovenia 
and the Czech Republic. Ukraine is part of the 4th cluster, 
the average level of competitiveness in which is almost 
half of that in the first cluster; and all factors are less than 
half as high. The countries of the 4th cluster lag behind 
especially far in the technology and impact indices.

http://Think differently. Think archetype. Your digital economy model. A novel approach to digital transformation and policy reform. 
https://www.huawei.com/-/media/corp2020/pdf/public-policy/adl_huawei_digital_transformation_main_report.pdf
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Clusters Countries and their places in the  

general Network Readiness Index (NRI)

Average levels of components 

NRI

Te
ch

no
lo

gi
es

Pe
op

le

G
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er
na

nc
e

Im
pa

ct

N
RI

2 

(17 

countries)

Australia, Iceland, Japan, Canada, New Zealand, Hong Kong, Austria, Israel, 

South Korea, Spain, Ireland, Belgium, Estonia, Slovenia, France, Malta, 

Czech Republic 

67.39 67.08 79.55 70.32 71.09

3 

(16 

countries)

China, Malaysia, Lithuania, Italy, Bahrain, UAE, Portugal, Poland, Slovakia, 

Cyprus, Latvia, Qatar, Hungary, Croatia, Oman, Saudi Arabia

52.56 56.9 71.53 60.98 60.49

4 

(25 

countries)

Greece, Bulgaria, Uruguay, Russia, Romania, Chile, Thailand, Serbia, 

Kuwait, Costa Rica, Armenia, Kazakhstan, Turkey, Montenegro, Brazil, 

Argentina, Mauritius, Vietnam, Mexico, Ukraine, Belarus, Azerbaijan, North 

Macedonia, Georgia, Jordan

43.76 50.71 57.85 53.28 51.40

5 

(24 

countries)

India, Jamaica, Moldova, Colombia, Indonesia, Philippines, Dominican 

Republic, South Africa, Panama, Albania, Iran, Peru, Trinidad and Tobago, 

Kenya, Sri Lanka, Egypt, Ecuador, Cape Verde, Bosnia and Herzegovina, 

Tunisia, Mongolia, Paraguay, Morocco, Lebanon

34.07 41.93 50.84 47.48 43.58

6 

(22 

countries)

Kyrgyzstan, El Salvador, Rwanda, Laos, Ghana, Botswana, Senegal, 

Bolivia, Honduras, Namibia, Cambodia, Bangladesh, Guatemala, Algeria, 

Venezuela, Tajikistan, Tanzania, Pakistan, Benin, Nepal, Uganda, Côte 

d'Ivoire 

25.24 30.78 41.1 40.69 34.45

7 

(15 

countries)

Guinea, Lesotho, Eswatini, Mali, Madagascar, Burkina Faso, Zimbabwe, 

Mozambique, Ethiopia, Burundi, Angola, Yemen, Congo, Chad, Malawi 14.71 19.32 26.62 30.66 22.83

2OECD Digital Economy Outlook 2020, с. 17

In the absence of statistics data on the domestic digital 
economy in most data platforms maintained by leading 
international organizations, the use of OECD approaches 
to assess the position of Ukraine on the global map of 
the digital economy was proposed. Therefore, the study 
of the development of Ukraine’s digital economy was 
conducted on the basis of the authors’ methodology, which 

is presented in the Research Map (Table 2) . The objects 
of the study, identified and grouped using the authors’ 
own approach, were adapted in order to use and combine 
the data of Ukrainian statistical reporting and indicators 
of international ratings in the results of the analysis. The 

https://www.oecd.org/digital/oecd-digital-economy-outlook-2020-bb167041-en.htm
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Map of the survey of respondents’ opinions on the development of Ukraine’s 
digital economy

Table А.2

areas of research objects of research

Preconditions for development of the digital economy

Material and technical prerequisites 

— technical condition of energy infrastructure (renewal and wear of ICT fixed assets; cost of ICT 
use); 

— availability, type and speed of Internet connection);

— availability and type of means of digital communication in households 

— openness to the digital market; import of goods for digitalization 

Human potential and staffing requirements 

— qualifications and skills of the population;

— education in ICT;

— employment in ICT;

— skills of users;

Financial preconditions and incentives — capital investment in software, funding of scientific research in ICT;

State support and public assistance for the 

digital economy’s development

— state regulation of the digital ecosystem;

— regulation of the digital economy; 

— society’s readiness for the digital ecosystem;

— coordination of digitalization by the government; digital security;

— cybersecurity level;

— tax incentives in ICT 

Results and manifestations of the digital economy’s development

ICT industry development

— Number and share of IT industry entities; 

— domestic ICT trade;

— export and import of ICT goods and services

Development of IT communication — volumes of communication and telecommunications services;

— structure of communication and telecommunications services (in terms of type of 
communication, users, etc.) 

Development of e-commerce and Internet 

trade 
— volumes and structure of e-commerce

— volumes of Internet trade, its share in total volume, commodity structure of Internet trade 

Use of ICT

— the impact of ICT on improving business conditions, economic competitiveness, dynamics and 
flexibility of business development

— use of ICT by enterprises of different sizes;

— use of information network in the regions 

Innovations in business/industry — innovation activity;

— introduction of innovative processes and innovative products by manufacturers; 

Innovations in public services
— digital public services; 

— digital products for business and society;

General effects and consequences of 

digitalization 

— development of Ukraine’s competitiveness, flexibility and dynamism of business development

— the share of digitalized economic activity in GDP,

— value added in the service sector per employee 
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Map of the study Development of the digital economy in Ukraine: people, 
society, business and government

Table А. 3

Subjects / Objects Questions for all respondents 

I. The digital economy’s development: general perception of its state and prospects

1. Perception and impact of ICT on society
Attitude to the development of ICT (GQ 11.1).
Assessment of the frequency of digital services/products use in everyday life (GQ 11.2).
Assessment of the impact of economy digitalization on the respondents as consumers (GQ 11.3).
Assessment of the impact of ICT on respondents as employees (GQ 11.4)

2. Digitalization of the economy: state and 

prospects
Assessment of the current state and prospects of digitalization of the Ukrainian economy (GQ 12.1)

3. Preconditions and consequences of 

digitalization

Assessment of the effectiveness of ICT in achieving UN Sustainable Development Goals (GQ 13.1).
Assessment of the role of the institution in the digital economy development in Ukraine 
(GQ 13.2) 

information base of the study was the official statistical 
data from periodicals and specialized publications of 
the State Statistics Service of Ukraine, indicators of 
international ratings and data from the official pages of 
public authorities. Appendix contains detailed additional 
information on Ukraine’s positions in international 
rankings. Information processing is performed using 
Microsoft Office software through the selection of data, 
its systematization, grouping, analysis or generalization, 
comparison and construction of analytical and illustrative 
materials. 

The survey Development of the digital economy in Ukraine: 
people, society, business and government was conducted in 
the period from November 2020 to February 2021. The link 
was posted on the Google Forms online survey platform, 
e-mailed to interested parties, disseminated at the website 
of Vadym Hetman Kyiv National University of Economics  
and through social networks. The sociological information 
obtained reflects the general tendencies regarding the 
peculiarities of digital economy development in Ukraine at 
individual, society, business and government levels. The 
questionnaire was written in Ukrainian. The vast majority 
of respondents (85%) answered the questionnaire using a 
phone or a laptop. The use of desktops was a mere 10.6%.

The survey was conducted in accordance with a previously 
developed research map (Table 3). The survey consists 
of sections of questions about: 1) the digital economy’s 
development: general perception of its state and prospects; 
2) digitalization skills and competencies: current status 
and future challenges; 3) specific questions for respective 
communities. 

The questions were distributed depending on the target 
audience:

— GQ (general question) – questions for all 
respondents;

— AС (academic community) – questions for the 
academic community;

— ВС (business community ) – questions for the 
business community;

— TU (temporarily unemployed) – questions for the 
temporarily unemployed;

— GS (governmental sector) – questions for the public 
sector;

— NGO (non-governmental organizations) – issues for 
the civic sector.

https://kneu.edu.ua/ua/science_kneu/expl – in – bus/
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Subjects / Objects Questions for all respondents 

II. Digitalization skills and competencies: current status and future challenges

1. Current level of digital skills 

Typology of ICT users. Assessment of the relationship between the professional future and digital 
economy development (GQ 21.1).
Self-assessment of digital skills (GQ 21.2).
Current use of the latest technologies (GQ 21.3)

2. Need for digital skills
Assessment of the importance of digital skills and digital competence imbalance (GQ 22.1).
Interest in mastering and using the latest technologies in the future (GQ 22.2).
Assessment of the skills and abilities that will be most important in the next 5 years (GQ 22.3)

The specific focus of the study was aimed at obtaining 
information on the following issues:

1. Academic community:

a. perception of the digital economy’s 
development (AС 11);

b. assessment of the role of scientific schools and 
universities in the development of Ukraine’s 
digital economy (AС 13.1);

c. formation of the state order taking into account 
needs in the digital economy’s development 
(AС 13.2);

d. level of digital skills (AС 21);

e. goals of acquiring digital skills and readiness to 
work in a digital economy (AС 22.1);

f. new professions of the Ukrainian labor market 
in the conditions of the digital economy’s 
development over the next 5–10 years (AС 22.2);

g. Problematic aspects and obstacles to the 
digitalization of educational process (AС 23.1);

h. Own financial abilities to pay for training/
advanced training in the field of IT (AС 23.2).

2.   Business sector:

a. perception of the digital economy’s 
development (BС 11);

b. the impact of digitalization on business 
components over the past 3–5 years (ВС 12.1);

c. qualitative changes in the activities of business 
organizations due to the introduction of ICT 
(digitalization) (BС 12.2);

d. expected changes in the performance of 
business organizations due to the introduction 
of new technologies (digitalization) (BС 12.3);

e. priorities of digital transformation 
(development) of business model (BС 12.4);

f. goals of introduction of the newest ICT for 
business structures (BС 12.5);

g. experience of cooperation/partnership of 
business structures with educational and 
scientific institutions (BС 13.1);

h. the impact of digitalization on the employees of 
business structures and staffing requirements 
(BС 21);

i. key digital skills and characteristics required for 
employment in business structures (B 22.1);

j. usefulness of the latest technologies for future 
business development (BС 22.2);

k. frequency of assessment and training aimed at 
developing digital skills of employees (BС 23.1);

l. priority forms of corporate training in the 
conditions of the digital economy (BС 23.2). 

3. Temporarily unemployed:

a. assessment of the connection between the 
absence/loss of a job and the processes 
of digitalization/implementation of ICT 
technologies and the lack of digital skills and 
competencies (TU 11);

b. support for proposals to start a business based 
on existing digital competencies and the needs 
of the digital economy (TU 12);

c. presence of digital skills (TU 21.1);

d. awareness of the importance and consequences 
of having digital skills (TU 22.1);
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Survey method Computer Assisted Web Interviewing (CAWI) using the functionality of the Google Forms survey 

toolkit

Sample population 1181 experts: representatives of the academic community, public service, business and 
entrepreneurship, the civic sector and the temporarily unemployed

Statistical processing of empirical data Statistical Package for the Social Sciences (SPSS) program package with the use of correlation analysis

The methodology of the sociological study Development of the digital economy 
in Ukraine: people, society, business and government

Table А. 4

e. assessment of the degree of demand for new 
professions in the Ukrainian labor market 
under the conditions of the digital economy in 
the next 5–10 years (TU 22.2);

f. support for the proposal to acquire a new 
profession/specialization and/or acquire 
knowledge and competencies that meet the 
needs and challenges of the digital economy 
(TU 23.1);

g. the acquisition of additional knowledge on 
digital skills through the use of educational 
online platforms (TU 23.2);

h. assessment of personal ability to pay for 
training/advanced training in the field of ICT 
(TU 23.3).

4. Public sector:

a. perception of the digital economy’s 
development (GS 11);

b. factors that determine the effectiveness of the 
use of digital platforms or systems in the work 
of public services (GS 12.1);

c. involvement of government agencies in the 
development and implementation of policies for 
the digital economy’s development (GS 12.2);

d. the state of cooperation with universities for 
purposes of training young professionals 
(graduates) who possess modern digital skills 
(GS 13);

e. assessment of the sufficiency of qualified 
personnel in state institutions for the provision 
of digital public services (GS 21);

f. availability of an opening requiring a high level 
of digital skills (GS 22);

g. completion of educational programs (courses, 
seminars) on improving digital skills during the 
past five years (GS 23);

5. Civic sector:

a. assessment of the impact of ICT development 
on the activities of public figures (NGO 11);

b. assessment of the degree of relevance of digital 
transformation issues for audiences with which 
the public sector works (NGO 12.1);

c. involvement of public figures in the 
development and implementation of policies for 
the digital economy’s development (NGO 12.2);

d. experience of cooperation with technology 
companies in the implementation of Civic 
projects (NGO 13);

e. types of activities/works of public figures 
related to digitalization (NGO 21).

The target audience includes respondents who are 
representatives of selected social groups and areas of 
employment, which enabled obtaining the necessary 
set of data representing the features of digital economy 
development in Ukraine. The presence of representatives 
of these target groups in the sample ensured compliance 
with the relevance of the study and the validity of the 
conclusions. The methodology of the sociological study is 
given in Table 4.
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Socio-demographic portrait of respondents of the survey Figure А.1

Age breakdown, %

below 18 years

18 – 25 years
26 – 35 years

46 – 55 years

56 – 65 years
66 years and older

36 – 45 years

0.9%2.7%

8.7%
8.1%

11.1%

10.4%

58%

Family composition, %

living alone

2-3 persons

4-5 persons

more than 6

44.8%

33.5%

3.8%

17.9%

Mastered 
profession / occupation, %

agricultural sciences and veterinary medicine

military sciences and national security

humanities and arts

social sciences

biology and health care

mathematical and natural sciences
technical sciences

4.2%

11.1%

2.2% 2.1%

21.5%

10.5%

48.5%

Sex, %

Women Men

39.5%

60.5%

Socio-demographic portrait of respondents is presented 
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The territorial distribution of survey respondentsFigure А. 2

Kirovohrad Region 
1.0%

Chernihiv Region 
0.6%

Sumy Region 
1.8%

Dnipropetrovsk 
Region 
3.1%

Zaporizhzhya 
Region 
1.2%

Donetsk 
Region 
1.8%

Autonomous 
Republic of 
Crimea 
0.7%

Zhytomyr Region 
3.6%

Rivne Region  1.6%

Chernivtsi Region 
0.3%

Volyn Region 
0.9%

Khmelnytsky 
Region 
1.0% Vinnytsia 

Region 
2.8%

Odesa 
Region 
1.4%

Mykolaiv Region 
1.1%

Kherson 
Region 
0.7%

Luhansk 
Region 
0.1%

Kharkiv Region 
5.3%

Poltava Region 
1.4%

Cherkasy Region  
0.9%

Kyiv Region 
11.4%

Kyiv
54.5%

Lviv Region 
0.7%

Ivano-Frankivsk Region 
0.6%

Ternopil Region 0.4%
Zakarpattya Region  
1.0%

3Arthur D. Little, Huawei. (2020). Luxembourg: Arthur D. Little.

The territorial distribution of respondents is presented 
unevenly: the majority of respondents are from the city of 

Kyiv (54.5%) and Kyiv Region (11.4%); other regions are 
presented more evenly (Figure 2).

The data obtained from the empirical study is relevant 
for comprehensive conclusions, recommendations and 
proper information support of the research project titled 
The digital economy: the impact of ICT on human capital 
and the formation of future competencies. 

Analytical interpretation of the survey results of all 
groups of respondents is given in part 2.3. of this report. 
The results of the specific focus (in terms of individual 
social groups and areas of employment) of the study 

are presented in Appendix D. The initial results of the 
sociological survey are presented in Appendix E.
The obtained results allowed to propose a Roadmap for the 
digital transformation of Ukraine’s economy, in which the 
main components of economic development are considered 
through the prism of key policies (a full set of which was 
proposed by the Arthur D. Little company3) (Table 5).

http://Think differently. Think archetype. Your digital economy model. A novel approach to digital transformation and policy reform. 
https://www.huawei.com/-/media/corp2020/pdf/public-policy/adl_huawei_digital_transformation_main_report.pdf
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Structure of the policies in the Roadmap for digital transformation  
of Ukraine’s economy

Table А. 5

TECHNOLOGIES INDUSTRY OPPORTUNITIES

Policy in the field of science and technology
E-government policy Digital education policy

Policy on development of latest technology
Industry 4.0 development policy Digital accessibility and awareness policy

Policy in the field of artificial intelligence Policy for digitalization of other sectors ICT higher education policy

Policy for lifelong learning in the field of ICT

Policy for the development of specialized skills in ICT 
for use in R&D

ECOSYSTEM

Policy for the development of ecosystem for the digital economy

Each of the policies in the Roadmap for digital 
transformation of Ukraine’s economy is considered 
through the dimension of education from the following 
points of view:

• the purpose of the policy;

• the vision inherent in Ukraine in 2020 as a country 
of the Service Powerhouse archetype and its 
expected transformation in the direction of the 
Innovation Hub archetype;

• indicator for benchmarking;

• key policy components, in particular:

• priorities for efficiency improvement;

• priorities for implementation;

• time priorities for performance;

• preconditions;

• objectives;

• financing model;

• key stakeholders and implementing entities;

• implementation tools;

• assessment of the current state of existing policies;

• examples from international practice.

The appendices to this report contain materials that 
supplement and clarify the results that are presented. 
Sources of information used in this study are publicly 
available materials, including materials from international 
organizations, national authorities, companies, as well as 
data of the conducted survey and the opinions of external 
experts. The sources can be found in the relevant section 
and in the references on the pages of this report.
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State and prospects of digitalization in Ukraine: views and 
assessments of representatives of certain social  

groups and employment sectors

1. Employment sector - academic 
community

PERCEPTION AND IMPACT OF ICT ON SOCIETY
AС 11. Perception of the development of the digital 
economy

The development of the digital economy is positively perceived by 
representatives of the academic community, both students and 
teaching staff, due to high awareness and professional knowledge 
of all components of digitalization processes and their positive 
consequences. Nevertheless, representatives of this social group 
are well aware of the risks and dangers that digitalization bears.

The attitude of the academic community to the 
development of the digital economy (fig. D. 1) is 
ambiguous. The largest share of respondents (82%) 
believes that the development of the digital economy is 
primarily aggressively intrusive advertising, the purpose 
of which is to deceive consumers and users, distort 
real prospects and forecasts. At the same time, 80.2% 
of respondents assess the development of the digital 
economy as a reality that should be taken into account 
when designing own life, business, and future. As to 
the assessment of the prospects for the development of 

80

60

40

20

0

Hype 
(aggressive 

intrusive 
advertising)

Reality The unknown 
yet to be 
clarified

Opportunity Threat

Yes No DK/NA

Assessment of the 
development of the digital 
economy by representatives 
of the academic community

Figure D.1

digitalization, optimistic sentiments prevail (although 
not by much) – 16.6%, when respondents consider 
digitalization as an additional opportunity to be seized; 
12.6% – a threat that may have negative consequences 
that we should be prepared for. For about a third of 
respondents (29.1%), the development of the digital 
economy is still the unknown, which means that they do 
not understand how it will affect them, their lives, work 
and prospects. 

APPENDIX D.
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PREREQUISITES (INSTITUTIONS) AND 
CONSEQUENCES OF DIGITALIZATION
AС 13.1. Assessment of the role of scientific schools and 
universities in the development of the digital economy of 
Ukraine

Universities have a significant impact on the development of the 
digital economy of Ukraine through their graduates who receive 
the proper level of training, as well as through research activities, 
cooperation with a wide range of companies and institutions.

According to the academic community, the impact of the 
scientific community and universities on the development 
of the digital economy should be significantly greater, but 
recently there have been positive changes and trends (fig. 
D. 2). 25.7% of respondents assessed the role of scientific 
schools and universities as insufficient; another 4.3% – as 
decreasing or inexistent at all. So, in total, more than a 
third of respondents (34.3%) gave a negative assessment.

Only 18.5% of representatives of the academic community 
assessed the role of scientific schools and universities in the 
development of the digital economy of Ukraine as leading 
(currently). However, almost half (47.2%) of respondents 
identified this role as growing, which indicates a generally 
positive perception of existing efforts, projects and changes.

Thus, two-thirds of respondents (67.5%) are positive 
about the current and future impact of universities on 
the development of the digital economy in Ukraine. This 
is a great vote of confidence, which should be justified 
by active steps to reform not only the preparation of 
students for employment in the digital economy, but 
also the establishment of effective long-term cooperation 
of scientific institutions and universities with business 
structures, state and local authorities in the implementation 
of programs and projects aimed at their digital 
transformation.

growing

leading

0 5 10 15 20 25 30 35 40 45 50 55

47.2

18.5

Positive assessment of role

total: 65,7

insufficient

inexistent

decreasing

0 5 10 15 20 25 30

25.7

4.3

4.3

Negative assessment of role

total: 34,3

Assessment of the role of scientific schools and universities in the development 
of the digital economy of Ukraine

Figure D.2
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PREREQUISITES (INSTITUTIONS) AND 
CONSEQUENCES OF DIGITALIZATION
AС 13.2. Formation of a state order taking into account 
the needs for the development of the digital economy

The existing procedure for forming a state order for training 
specialists does not take into account the needs for the 
development of the digital economy and requires an early and 
thoroughgoing transformation.

While answering the grid-in question of the questionnaire, 
respondents provided various suggestions and 
recommendations for the formation of state order, taking 
into account the needs for the development of the digital 
economy in Ukraine, which can be systematized in this 
way.

1. Regarding information, analytical and regulatory 
support for the formation of a state order:

— analyze what is important (in particular, 
foreign experience, analysis of educational 
and labor markets, digitalization processes in 
various areas (“because what they have there 
now, we will have here in 5-10 years”) and 
implement relevant changes; not just react, but 
be at the forefront of digital changes, study the 
experience of the West (“just do the same, if it 
was successful”);

— reconsider the dictionary of occupational titles, 
introduce new, relevant educational programs;

— state orders should be aimed at professions 
that are in demand on the labor market;

— It is important to clearly understand exactly 
what specialists are needed and start training 
them “yesterday”; at least do research on the 
needs of the digital economy of Ukraine.

2. Regarding the number and procedure for allocating 
state-funded places:

— it is necessary to increase the number of state-
funded places in the field of knowledge 12 

“Information Technologies” and for technical 
specialties by 23 times, in particular, network 
administration;

— apply budget funds towards priority industries, 
professions, and areas, for example, in related 
areas (such as “biomathematics”);

— provide state orders for new specialties, in 
particular, bioengineers, programmers in 
the field of medicine, online psychologists, 
IT implementation managers, specialists in 
the organization of IT business and financial 
relations;

— support through the state order of not only 
educational courses related to IT, but also 
courses related to sector-specific digitalization 
(in ecology, engineering), as well as the 
digital economy; professions for which the 
competencies are formed, are necessary in the 
digital economy;

— increase the number of candidates competing 
for acceptance on IT educational courses by 
enhancing the requirements for the level of 
mathematical education;

— ensure transparency and objectivity of the 
process of allocating state-funded places.

3. Regarding state support for new forms of 
cooperation between education and business:

— digitalization requires new forms of partnership 
and cooperation between various spheres of the 
economy and society;

— provide for the possibility of state funding for 
training programs that IT companies develop for 
their employees;

— allocation of public funds for the development 
and implementation of research on 
digitalization;

— establishment of grants for the development of 
the digital economy and its implementation in 
various industries would be appropriate.
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CURRENT LEVEL OF DIGITAL SKILLS 
AС 21. Level of digital skills 

The current level of digital skills proficiency is quite high, but 
uneven in the context of individual areas. Some spheres of digital 
skills require increased attention for a higher level of command.

According to the survey, representatives of the academic 
community have a fairly high level in certain digital skills 
(fig. D.3).

The lowest level of command is observed in such areas of 
skills as data systems engineering (17.5% of respondents); 

development of information security policies and measures 
(23.2%); and the skill to create interesting posts for social 
media (29.1%).

It is necessary to focus the attention of teachers of higher 
educational institutions on the insufficient level of 
proficiency in these skills, recommend the development 
of appropriate academic disciplines or the inclusion 
of specific topics into existing academic disciplines 
curriculum, the formation of separate practice-oriented 
tasks, study of cases, etc.
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THE NEED TO MASTER DIGITAL SKILLS
AС 22.1. Goals for acquiring digital skills and assessment 
of readiness to work in a digital economy

The academic community is well aware of the need to acquire 
digital skills and understands the goals and consequences of 
these efforts.The level of readiness to work in the digital economy 
is quite high.

Representatives of the academic community are identified 
as highly motivated individuals (fig. D.4). They acquire 
digital skills primarily to ensure personal growth (90.6% 
of respondents), professional and career development 
(90.2%). The overwhelming majority (85%) of respondents 
strive to be aware of and actively use the emerging 
technologies in their daily and professional life, thus 
improving them.

Pragmatic goals (salary growth, confidence in preservation 
of employment, and international labor mobility) are 
pursued by a slightly smaller share of respondents – only 
about 80%.

More than two-thirds (70.9 %) of respondents acquire and 
improve their digital skills to improve social cohesion and a 
sense of social integration. The smallest, but significant, share 
of respondents (69.6%) seeks to reduce the time spent on 
finding new employment by mastering digital technologies.

The conducted research allows to state that there is a fairly 
high level of readiness of representatives of the academic 
community to work in the digital economy:

73% of respondents (21% – “yes”, 52% – “sooner yes”) 
confirmed that the curriculum on the basis of which they 
work at the university (teachers) or acquire a profession 
(students) is adapted to the digital economy;

in educational institutions, 98.2% of respondents introduced 
distance learning using information technologies during 
the coronavirus pandemic, ensuring the continuation of the 
educational process;

58% of respondents use online educational platforms, which 
allows them to acquire additional knowledge and digital 
skills; another 23% plan to do so.
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THE NEED TO MASTER DIGITAL SKILLS
AС 22.2. New professions on the Ukrainian labor market 
in the context of the development of the digital economy 
in the next 5-10 years

Representatives of the academic community are well aware of the 
expected changes on the labor market in the next 5-10 years due 
to the development of the digital economy; they understand the 
applicability of new professions. The level of recognition of the 

public demand (relevance for Ukraine) for these new professions 
varies.

The academic community generally agrees with the 
opinion that the landscape of the Ukrainian labor market 
will change significantly in the next 5-10 years, as the 
digitalization of the economy will make new professions 
related to the use of ICT in various fields relevant (in-
demand) (fig. D.5, D.6).
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Survey respondents demonstrated high awareness of new 
employment trends and new professions, as evidenced 
by a large number of names of new professions that were 
indicated in the grid-in question.

The majority of respondents believe that undoubtedly 
there will be a very high demand for any professions 
that are related to digital technologies – programmers, IT 
specialists, as well as innovators in any field; there will be a 
demand for old professions (lawyer, economist, economic 
cyberneticist, tax analyst, bank analyst, marketing expert, 
analyst), but they will significantly change their feature set. 
Respondents hope that “we will do without robots” and 

emphasize that “in any case, professionals, real masters of 
their craft will be in demand in the market”.

At the same time, there were careful and pessimistic 
assessments. Respondents noted that the emergence of new 
professions on the Ukrainian labor market “will depend 
on the level and vector of development of the country”, 
that “such changes (labor market in the context of the 
emergence of new professions. – note) take 20 years”, or 
even expressed pessimistic assessments – “in our country 
– none”.
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DEVELOPMENT OF DIGITAL SKILLS
AС 23.1. Problematic aspects and disincentives of 
digitalization of the educational process

Digitalization of the educational process in higher education 
institutions is hindered due to material, technical and software 
shortcomings caused by a lack of financial support. Respondents 
of the survey are not sure about the prospects of using graduates 
of many specialties, that study now, in the digital economy. 
There is a widespread opinion about the uselessness of higher 
education as such, since employers value only the practical skills. 
All this reduces the level of motivation of students to study in 
higher education institutions.

The distance education system is deployed and used in 
the vast majority of higher education institutions, but 
it is imperfect and requires further development. In 
educational institutions, less than half of the respondents 
(45.5%) have a platform that fully covers the needs of 
students and teachers during distance learning. The 
remaining respondents note that the available technical 
support only partially meets the needs and requests of 
participants in the educational process (45.2%) or there 
is an occasional use of certain tools (7.5%). Only 1.7% of 
respondents noted that there is no distance education 
in their educational institution at all. So, the problem of 
material, technical and software supply of educational 
institutions is quite acute and requires support from state 
and corporate sector.

Less than half of respondents (48%) believe that as a 
result of digitalization, employees with professions that 
previously required higher education will need it in 5-10 
years too. According to a third of respondents (33.5%), 
the level of education will not matter in the context 
of digitalization, even in the professions for which it 
is currently required; the most important is practical 
experience. Therefore, training programs must be flexible 
and practically oriented and help students to gain practical 
experience during their studies.

Respondents made numerous suggestions and 
recommendations aimed at improving the role of 

secondary, vocational and higher education in the 
development of the digital economy of Ukraine.

Suggestions and recommendations aimed at improving the 
role of secondary, vocational and higher education in the 
development of the digital economy of Ukraine

1. Making changes to educational programs: 
launching new training areas and special 
educational programs for the relevant 
specializations within the existing majors 
(“sociology”, “economics”, etc.);

• increase the number and quality of educational 
programs related to digital technologies; 
develop new and update existing educational 
programs together with the IT industry;

• deepen the study of one selected area, rather 
than “disperse attention of the student to all 
areas” to increase the likelihood of finding 
employment;

• establish much-needed real cooperation with 
stakeholders, pay more attention to the student’s 
interests in studying various topics, and not 
adhering to a stable program; allow a broader 
range of selected disciplines, additional courses 
or classes, starting from school;

• increase number of digital skills education 
programs, including bachelor/masters / 
professional / science; courses to select from; 
short certificate courses

• integrate disciplines related to the digitalization 
of the economy and digital literacy into the 
curricula of all levels of higher education;

• increase the number of subjects related to digital 
skills;

• update the curriculum at least every two years;

• provide an opportunity to be an intern at other 
universities to study digital economics;

• introduce new, updated disciplines (courses), 
possibly even in cooperation with private 
academies, courses;
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• improve curricula, simplify existing curricula, 
and add some “zest” to training so that the 
student takes more interest;

2. Increasing the practical orientation of training;

• use real examples, market trends, the emerging 
technologies and related knowledge; expand 
communication, more teachers-practitioners; 
solving real problems that students will face in 
the workplace;

• introduction to the school curriculum of a 
subject where children will be taught to pay 
for utilities online, fines in the app “Diia”, the 
possibility of using an electronic passport, 
becoming a sole proprietor and other necessary 
things that will be useful in adult life;

• improve the digital literacy of teachers, try to 
update subject cases as much as possible, model 
direct production processes or tasks that are 
implemented at enterprises / IT companies in 
the provided educational materials; be sure to 
provide up-to-date material and tasks for it;

• place more emphasis on real practical problems, 
rather than on a theory that is quickly forgotten;

• training should be based on real cases, and not 
“dry” theoretical material;

• use modern materials in the preparation of 
courses, rather than outdated information, and 
give more practical knowledge in this area;

• introduce more practice during training and 
more opportunities for development in area of 
digital technologies;

• attract students to online projects more.

3. Improvement of teaching technologies and 
methodological support:

• complete digitization of educational materials, 
use of online platforms, as well as the 
introduction of disciplines and subjects related 
to digital literacy in educational institutions, 
starting from secondary school years;

• introduce and update distance and online 
learning systems by the example of Western 
countries and regularly update educational 
resources;

• learn more about software (using the latest 
databases and platforms);

• increase attention to learning foreign languages 
(English) or translating foreign blogs, scientific/
professional articles in order to improve the 
quality of education;

• use up-to-date versions of programming 
languages and new knowledge bases, rather 
than 3-8-year-old ones;

• take into account the specifics of adolescent 
psychology, use modern technologies in 
education according to the needs of the market 
and its trends;

• engage practitioners to improve digital skills 
training;

• expand digitalization and space for critical 
thinking and the way knowledge is organized;

• pay more attention to the development of the 
digital economy and hold relevant thematic 
seminars, round tables;

• introduce more modern technologies and 
approaches;

• implement modern teaching technologies 
in schools/universities (web-based learning 
platforms, modern digital technology);

• after the end of quarantine, introduce remote 
homework turn in (not to waste time during 
lessons/classes),

• continue the utilization of a mixed training 
system: lectures are online, and practical classes 
are off-line.

4. Solving personnel problems and overcoming 
obstacles:

• eliminate incompetent teachers who don’t want 
to keep up with the times;

• introduce incentives and motivations for 
scientific and pedagogical personnel at all levels 
of the educational process;
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• increase the level of knowledge and skills of 
educators, in particular, introduce IT training 
courses, periodic training of scientific and 
pedagogical staff to improve their digital 
literacy; development of IT skills of teachers and 
instructors.

5. More active use of the intellectual and scientific 
potential of teachers of secondary, vocational and 
higher education:

• combine private initiatives of entrepreneurs 
and scientific developments of educational 
institutions, deepen their collaboration;

• involve teachers in the development of 
educational information systems based on 
artificial intelligence.

6. Solving logistical problems:

• proper technical support of the workplace of 
subjects of the educational process;

• logistical support for the informatization of 
education and the improvement of the quality of 
education, in particular, new computers;

• improve computer and technological support to 
increase students’ information competence;

• provide educational institutions with proper access 
to the global network and technical devices;

• creating virtual classrooms

• enhance stem education; establishment of stem 
centres for digitalization of the educational process 
on the basis of institutions at all levels of education 
(secondary, vocational and higher).

7. Addressing financial challenges and constraints:

• increase funding, develop grant skills;

• businesses should help create curricula for 
educational institutions;

• create clusters with IT companies

8. At the national level:

• employ measures to introduce appropriate 
incentives for digitalization of the economy, 
public and social spheres, be aware of the existing 
challenges and tools for developing digital 
infrastructure, and acquiring digital competencies 
by citizens;

• expand the number of free training services;

• it is important to create a cluster of government, 
business, and vocational education;

• create a base for the development of the digital 
economy in educational institutions;

• vocational and secondary education should 
disseminate digital awareness skills to all 
population groups;

• Ukraine should start producing own high-quality 
gadgets, which will be high-quality and budget-
friendly;

• create conditions for maximum involvement of 
practitioners in the educational process.

Absolute support should be given to the comment of one 
of the respondents regarding the recommendations for 
improving the role of education: “The role should increase, 
both in the direction of attracting educational institutions 
to spread of educational activities, an active position on 
cooperation with business, and in the direction of  creation 
of a think tank, maximum distribution among institutions, 
attracting students to research and creative work, 
mentoring, coaching support and, accordingly, in order 
to achieve this – search for proactive teachers, selection, 
training and continuous improvement of qualification 
competencies (training for trainers in various branches of 
the digital economy), powerful financial and non-financial 
motivation for self-development of teachers and further 
self-realization not on a volunteer basis for maximum 
dissemination of this knowledge.”
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DEVELOPMENT OF DIGITAL SKILLS
AС 23.2. Proper financial capacities to pay for training/
skill enhancement in the field of IT

Representatives of the academic community do not have financial 
capability to pay for training and skill enhancement in the 
field of IT and need support for their aspirations to acquire 
and develop digital competencies and skills from government 
agencies, non-governmental organizations and business 
structures. The role of business structures of the IT sector in 
improving the skills of higher educational institutions teachers 
and improving practice-oriented training of recipients of 
education is expected to increase.

The survey showed that the majority of respondents 
do not have financial capability to pay for training/
skill enhancement in IT – only 12.9% have the necessary 
financial resources for this.

The remaining respondents are counting on:

• financial support of the organization where they 
work (on the terms of co-financing-23.4%);

• free programs:

— mentoring in an educational institution, when 
employees help each other in mastering skills 
(17.2%);

— short-term programs (1-3 months) in the field 
of ICT based at universities (16.6%);

— corporate educational programs initiated by 
IT companies (10.5%);

— educational online platforms (9.5%);

— short-term programs (1-3 months) in the field 
of ICT based at state employment centers 
(2.3%). 

In general, the survey enables identification of a fairly  
high level of readiness of the academic community for 
digitalization of the economy, understanding the prospects 
for transformation of the labor market, as well as the 
availability of the necessary potential (digital skills) to 
improve the quality of educational activities and their 
adaptation to the conditions of the digital economy. The 
academic community is aware of the need to increase its 
role in the development of the digital economy, and has 
specific proposals and plans for the necessary efforts and 
measures.

The academic community needs state support (increasing 
the state order, financing scientific activities, acquiring 
digital skills, studying and implementing foreign 
experience), is set up for more active collaboration with 
representatives of business structures – to activate both 
own digital transformation (forms and methods of 
teaching, educational technologies), and to ensure better 
preparedness of graduates to work in new realities. The 
priority is to provide practice-oriented training, increase 
the flexibility of educational programs, taking into account 
the needs and interests of all groups of stakeholders.
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2. Employment sector – business 
community

PERCEPTION AND IMPACT OF ICT ON SOCIETY
BC 11. Perception of the development of the digital 
economy

Representatives of the business community are well aware of 
both the opportunities and threats of the digital economy. They 
are the vanguard of changes that are taking place in the process 
of digital transformation of the economy.

The vast majority of respondents of our study who 
are representatives of the business community 
(entrepreneurial business) perceive the digital economy 
(fig. D.7) in equal measure as an opportunity (82.4%) and a 
threat (85%). These are the highest indicators among other 
sectors of employment.

Only 9.9% of respondents consider the digital economy 
to be a reality, which indicates that, according to business 
community estimates, “the best is yet to come” in Ukraine. 

Unlike the academic community (82%), only 15.9% of 
respondents consider the development of the digital 
economy to be aggressive intrusive advertising that 
pursues certain goals. This is slightly less compared to 
the government service (19.0%). At the same time, only 
for 13.3% of respondents, which is much less than for 
the academic community (29.1%) and the government 
service (28.6%), does the digital economy continue to be an 
unknown that has still to be clarified. Respondents believe 
that the digital economy gives them positive opportunities 
to develop and scale their business, provides access to 
a new level of development, significantly expands the 
target market and opens up additional niches (areas of 
activity). Respondents believe that digitalization will help 
to solve many problems, in particular, it makes it possible 
to accumulate, process and use large amounts of data in 
management, optimize and speed up business processes, 
provide better, more convenient and affordable services 
to customers, and on this basis ensure economic benefits – 
cost savings and profit growth.
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
ВС 12.1. The impact of digitalization on business 
components over the past 3-5 years

Digital transformation is radically changing all aspects of doing 
business and business processes. The Covid-19 pandemic has 
accelerated the processes of digital transformation.

The conducted research allows to state the average degree 
of influence of digitalization (fig. D. 8) on the components 
(areas) of doing business (generalized assessment of 
impact 2.138). However, only 35.15% of respondents rate 
the impact as the greatest possible.

Digitalization has changed analytical support for 
managerial decision making, marketing, record keeping, 
sales and book keeping the most (score in the range of 
2.185-22.191 points). In the middle of the impact rating 

there are current/operational management, financial 
management, relations with counterparties, creditors, 
investors (scores are higher than the average: in the range 
of 2.144–2.178). Manufacturing (1,888) and transport 
logistics (1,995) received the lowest scores, which 
corresponds to the lowest impact, i.e. these areas of 
activity still use ICT to the least extent, although there are 
prerequisites for this.

Respondents paid special attention to the digitalization 
of their business in the context of the Covid-19 pandemic 
(without digitalization, it would not be possible to 
carry out business, there was a complete transition to 
digital technologies of communication between staff and 
customers). According to respondents, the latest digital 
technologies of the digitalization process lead to innovative 
transformations in all areas of business activity and 
encourage the creation of new business models.
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
ВС 12.2. Qualitative changes in the activities of 
business organizations due to the introduction of ICT 
(digitalization)

The introduction of ICT has a positive impact on the qualitative 
characteristics of management (conditions, flexibility and speed, 
ease of interaction with clients and counterparties, consumer 
satisfaction, validity of decision-making) and the results of 
business activities (business development and market niche, 
growth of business activity and efficiency, etc.). However, the 
power of impact on the listed components is different.

Respondents confirmed that the introduction of ICT has 
led to substantially positive qualitative changes in business 
activities (fig. D.9). Respondents feel the most positive 
impact in terms of conditions, ease of doing business, 
flexibility and mobility of interaction with clients and 
counterparties, increase in the company performance, 
business development (customer base, geography) and 
increased business activity (impact score – more than 
0.5). More than 66% of respondents see positive changes, 
while about 10% see negative changes. The smallest share 
of respondents notes positive changes – improvement 
of the validity of management decisions, growth of the 
market niche, change of the area of activity, personnel 
structure and cost structure. Only 40% of respondents feel 
improvements in these areas, while 15% see deterioration.
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
BС 12.3. Expected changes in the performance indicators 
of business entities due to the introduction of the latest 
technologies (digitalization)

The result of the introduction of the emerging technologies is 
an increase in quantitative performance indicators of business 
entities, in particular, an increase in the number of products and 
customers, production volumes, sales and profits. The number of 
employees and the amount of expenses of the enterprise in these 
conditions are reduced.

According to the expectations of respondents, the 
introduction of the latest information technologies 
(digitalization of business) should lead to an increase in 
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(fig. D.10). The conducted impact assessment allows to 
determine that the greatest positive impact of digitalization 
is expected for such indicators as the growth of sales 
volumes, the list of products (goods and services) and 
amount of profit (scores in the range of 0.54–0.579). The 
share of respondents who expect an increase in these 
indicators is significantly larger than of those who expect a 
decrease (on average, 62.2% vs. 6.6%).

According to respondents, number of personnel and 
volume of expenses will increase the least due to 
digitalization (score 0.021–0.064), but this is a positive 
factor that will affect profit growth. The share of 
respondents who expect growth is 30.9% on average, while 
while 26.5% on average expect decline. 

Expected changes in the performance indicators of your company due to the 
introduction of the latest technologies (digitalization)

Figure D.10

* 1 point – no; 0 points – no changes; 1 point - growth.
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
BС 12.4. Priorities of digital transformation 
(development) of the business model

Digital transformation is radically changing the business models 
of business entities as a result of opening up new opportunities 
in regards to all its aspects. Changes in individual components 
are uneven, which determines expediency to focus on priority 
areas of transformation that provide quick results and do not 
require significant investment.

38.2% of respondents from the business community 
have already undertaken digital transformation of their 
business model, another 33.5% plan to do so, and 20% are 
considering the possibility of such changes.

The transformation of the business model concerns various 
aspects, but the most significant changes, according to 
respondents’ estimates (fig. D. 11), will take place in 
such areas as a consumer (predicting the user’s needs 
and addressing them to the greatest extent possible, 

personalizing products and services), continuous 
innovation (transformation of business processes, 
innovation in products, goods and services); data-based 
management (data accumulation and analysis to support 
decision-making, improving operational performance, 
finding new sources of income, etc). On average, more 
than 40% of respondents noted the maximum impact on 
these components of the business model, and about 40% - 
assessed it as average.

Only one area of change has a score of less than 2.0 
points (average level) – the introduction of the latest 
technologies (blockchain, artificial intelligence, 3D 
printing, virtual reality, etc.), which indicates a certain 
lack of preparation of Ukrainian businesses for the 
introduction of such innovative and technically complex 
digital tools. However, even in these areas a third of 
respondents see the average and maximum impact on the 
business models of their companies.
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Minimum Average Maximum
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39.9 41.6

39.9 40.8

39.1 39.9

37.3 39.1

32.6 36.1

39.9 32.2

45.9 30

18.5

12.9

19.3

21

23.6

31.3

27.9

24

37.8 36.5 25.8

Average 
skill score

2.155

2.189

2.215

2.231

2.324

2.048

2.043

2.058

1.882

consumer (predicting the user's needs and addressing 
them to the greatest extent possible, personalizing 

products and services)

continuous innovation (transformation of business 
processes, innovation in products, goods and services)

data-based management (data accumulation and analysis to 
support decision-making, improving operational 

performance, finding new sources of income, etc)

partnership (network business, outsourcing, 
on-demand services, etc)

staff (freelance, remote work, flexible working 
conditions, professional and career growth)

service (coordinated delivery of products and services, 
work on a subscription basis or customer service work 

on an ongoing basis)

socialization (personalities as business representatives, 
spread of opinions, upholding values, being active in 

social media, targeting the brand to the target audience)

platform formation (economic activity based on the 
platform, in particular online, which provides compre-

hensive standard solutions for interaction of 
participants, sharing, direct connections and exchanges)

latest technologies (blockchain, artificial intelligence, 3D 
printing, virtual reality, etc.)

Priorities of digital transformation (development) of the business modelFigure D.11
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
BС 12.5. Goals of the introduction of the latest ICTs for 
business structures

The main goal of introducing new ICTs for Ukrainian 
enterprises is the economic consequences and purposes: profit 
growth, competitiveness, and business preservation. Other goals 
are secondary and collateral.

While evaluating the goals of ICT implementation, 
survey respondents (fig. D. 12) who are representatives 
of the business community noted that they consider the 
development of personnel (professional development, 
acquisition of new skills) to be a priority. The second place 
in the rating is occupied by economic goals (reducing 
costs, increasing profits), the third – ensuring sustainable 
development (uninterrupted operation, recovery after 
disruptions).

Goals related to a safe business environment (improvement 
of working conditions, protection of data, implementation 
of policies and standards) and working conditions 
(inclusion, maintaining health, reducing the digital gap) 
have lower priorities. Environmental goals (ensuring 
energy dependence, reducing emissions), probably due to 
the industry specifics of our respondents’ businesses, were 
defined as ones having the lowest priority; the majority 
of respondents rated the importance of these goals as 
minimal.

Thus, the goals that determine the financial and economic 
results of a business had higher priority for respondents, 
while the goals that reflect their socially responsible 
behavior were less prioritized.

Minimum Average Maximum

Score

1.929

2.215

2.318

2.358

2.399

1.627

Priority

5
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2

1

6

0 10 20 30 40 50 60 70 80 90 100

42.1

38.2

42.1

48.5

46.4
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15

11.2

15

30.5

51.9 33.5

48.9

46.8

46.8

36.5

23.2

14.6

development of personnel (professional 
development, acquisition of new skills)

ensuring sustainable development 
(uninterrupted operation, recovery after 

disruptions)

economic (reducing costs, 
increasing profits)

creation of safe business environment 
(improvement of working conditions, 

protection of data, implementation of 
policies and standards)

social (inclusion, maintaining health, reducing 
the digital gap)

environmental (ensuring energy 
dependence, reducing emissions)

Priority of the goals of the introduction of the latest ICTs 
for business structures

Figure D.12
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41.64%

48.95%

9.41%

Higher education institution

24.50%

66.10%

9.40%

Vocational education institutions

15.48%

73.33%

11.19%

Secondary education institutions

14.19%

74.63%

11.19%

Research institutes of NASU

Yes No DK/NA

Prevalence of cooperation/partnership of business structures with education 
and science institutions

Figure D.13

PREREQUISITES (INSTITUTIONS) AND 
CONSEQUENCES OF DIGITALIZATION
BС 13.1. Experience of cooperation (partnership) 
of business structures with education and science 
institutions

Representatives of Ukrainian business still poorly understand 
and use the “open innovation” model, in particular cooperation 
with education and science institutions, to improve the efficiency 
of their activities. They see such cooperation as a waste of time, 
waste of money, and a distraction for their employees. The short-
and long-term benefits of cooperation are not recognized.

Unfortunately, relations between the business community 
and educational institutions in Ukraine cannot yet be 

called friendly and mutually beneficial (fig. D. 13). Only 
41.6% of respondents have experience in cooperation with 
higher education institutions, and another 9.4% plan to 
begin such cooperation.

Interest in cooperation with institutions of secondary 
and vocational education, as well as research institutes 
of NASU is even lower – 14-24% of respondents, that 
is, only one in every eighth or ninth business structure 
understands the importance and expediency of such 
cooperation from the point of view of obtaining working 
personnel (institutions of vocational and secondary 
education) or scientific and technical assistance for the 
development and implementation of innovative goods, 
services, technologies, etc.
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Business structures that have experience in such 
cooperation (fig. D. 14), assess it as positive (constructive), 
that is, the efforts and resources that were spent on 
interaction fully paid off, or as partially constructive.

This is the opinion of 92.43% of respondents who 
collaborated with higher education institutions; 75.15% – 
with vocational education institutions; 70.74% – with 
scientific institutions and 63.54% – with secondary 
education institutions.

Research institutes of NASU

Vocational education institutions  

Secondary education institutions  

Higher educational institution

5

10

15

20

25

30

35

40

45

50

55

51.63

40.8

45.36

29.8

7.89

38.78

24.75

14.66

19.21

Very constructive (efforts and 
resources fully paid off)

Partially constructive Completely negative (no desire to 
continue this practice)

Assessment of the experience of cooperation/partnership with 
education and science institutions

Figure D.14

We can perceive the answers of about 11% of respondents 
who claim that their business structures plan to launch 
such cooperation in the near future as a positive 
phenomenon that can shift the existing status quo, but 
the total share of business structures that will carry out 
cooperation still remains critically small (25-50%).

Thus, based on the results obtained, it can be argued 
that without state incentives for such cooperation, in the 
form of, for example, tax benefits, or without a significant 

increase in the level of corporate social responsibility of 
business (CSR), if mandatory social reporting on CSR 
is introduced at the state level, drastic changes should 
not be expected. Education and science institutions are 
encouraged to step up their efforts to establish effective 
cooperation with the business community, using a variety 
of the best Ukrainian and international experiences.
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Has your company opened new 
vacancies due to digitalization or 
the launch of new business 
processes?

Did you have to cut staff due to 
digitalization?

Have you ever encountered a 
shortage of specialists for 
positions related to digitalization?

Yes No

Respondents’ answers to the question “Answer the question”*Figure D.15

*The total exceeds 100%, since respondents could choose several answer 
options

CURRENT LEVEL OF DIGITAL SKILLS
BС 21. Impact of digitalization on the personnel 
structure of business structures and personnel 
qualification requirements

Digitalization of Ukrainian business structures leads to new, 
more stringent requirements for personnel. There are both 
the opening of new vacancies with a wider range of digital 
competencies and skills, and the reduction of job titles that can 
be replaced by ICT.

According to the survey, digitalization has significantly 
affected the personnel structure of business structures, the 
requirements for both existing and new personnel (fig. 
D. 15).

55.4% of respondents were forced to cut staff due to 
digitalization, but even more respondents, 59.2%, noted 
that their companies opened new vacancies due to 
digitalization; 28.8% of respondents faced a shortage of 
specialists for positions related to digitalization.
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THE NEED TO MASTER DIGITAL SKILLS
BС 22.1. Key digital skills and characteristics required for 
employment in business structures

In order to get successful employment in business structures, the 
applicant must have an increasingly wide range of digital skills, 
both general (information and communication) and field-specific 
(necessary for creating digital products and services, software 
development, digitalization of certain business processes).

The rating of digital skills and characteristics that are 
required for employment in business organizations (fig. 
D.16), allowed to determine that respondents-business 
representatives consider communication skills (command 
of digital interaction platforms such as Zoom, GoogleMeet, 
Skype, Microsoft Teams, etc.) to be the most important 
(first place; 61.8% of respondents). Given the current state 
of the pandemic, such priority is quite understandable, 
since it is simply impossible to perform most official duties 
without these skills.

The second and third places were taken, respectively, 
by the use of application / professional software systems 
(58.8%) and administration of systems and networks 
(54.5%). This priority can be explained by the wide 
distribution and mass use of various software in the 
retail, financial and insurance sectors (where 31% of our 
respondents work), as well as the active deployment of 

internal corporate networks, the administration of which is 
usually decentralized in small companies.

The middle part of the rating with the support of 25-50% 
of respondents was taken by specialized digital skills 
that are necessary for high-quality performance of duties 
for many functional managers and office employees, in 
particular: business process modeling, content creation 
and management, big data analysis, database and data 
storage design, devices and digital content protection, the 
skill to create interesting posts for social media, IT project 
management (using SCRUM, Kanban, Agile, etc.).

The end of the rating was taken by field-specific skills 
that are necessary for IT specialists or employees of IT 
companies – proficiency in programming languages, 
algorithmization, and data systems engineering. Quite a 
large share of respondents (39-46%) noted that such skills 
are necessary for employment in their companies, which is 
quite understandable, given that 18.5% of respondents are 
employed in the “information and telecommunications” 
field.
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Command of digital interaction 
platforms (Zoom, GoogleMeet, Skype, 
Microsoft Teams, etc)

Utilization of application/professional 
software systems

Administration of systems and networks 

Business process modeling

Creation and management of content

Big data analysis

Database and data bank design

Skill to create interesting posts for 
social media

Protection of devices and digital 
content

Development of information security 
policies and measures

Proficiency in programming languages

IT project management (using SCRUM, 
Kanban, Agile, etc.)

Netiquette (network etiquette)

Data systems engineering

Algorithmization

Yes No DK/NA

Score Rating

Rating of key digital skills and characteristics required for employment in 
business structures

Figure D.16
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THE NEED TO MASTER DIGITAL SKILLS
BС 22.2. The usefulness of the latest technologies for 
future business development

Representatives of business structures are aware of the practical 
usefulness of new digital technologies, carefully study and 
anticipate the introduction of new technologies that are most 
useful for the development of their business.

The rating of the emerging technologies according to the 
degree of their usefulness for future business development 

showed that respondents who are representatives of 
the business community see the greatest usefulness in 
automating of business processes, using digital settlements 
and payments, mastering services and solutions for remote 
work (fig. D. 17). More than 75% of respondents identified 
them as useful.

The lowest places in the rating were taken by such new 
technologies as cryptocurrency, additive manufacturing 
(3D printing) and quantum computing; only a third of our 
respondents consider them useful.

Yes No DK/NA

Score Rating

Automation of business processes

Digital settlements and payments

Services and solutions for remote work

Broadband internet access, 5G 
communications and remote 
communications

Cloud services (DaaS, IaaS, Paas, STaaS)

Internet of Things, Internet of Everything

Big Data processing 

Artificial intelligence and machine learning

Wearable devices

Intelligent software agents

Augmented and virtual reality

Remote-controlled devices (unmanned 
drones and vehicles)

Industrial robotics

Cryptocurrency

Blockchain

Additive manufacturing (3D printing)

Quantum computing

The usefulness of the latest technologies for future business development Figure D.17
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DEVELOPMENT OF DIGITAL SKILLS
BС 23.1. Frequency of assessment and training aimed at 
developing digital skills of employees

Business structures train and assess the digital skills of their 
employees, but these processes are unbalanced in terms of 
time and are rarely conducted. In many business structures, 
digital skills training is generally attributed exclusively to the 
responsibilities of the employee.

Ukrainian business structures rather often assess the 
digital skills of their employees (fig. D. 18). Almost a 
third of the business organizations (29.2%) where the 
respondents of our survey work carry out an assessment 
of digital competencies (certification) of employees every 

six months, the remaining third (29.6%) – once a year. Only 
11.2% of respondents do not undergo such certification at 
all.

A negative evaluation should be given to the fact that the 
frequency of training aimed at developing digital skills of 
employees is lower than the assessment (verification) of 
knowledge – only 25.3% of companies do this once every 
six months, and 21.5% – once a year.

The largest share of respondents (27%) do this while 
implementing new business processes that obviously 
require specific digital skills. One in every eight companies   
(12%) generally believes that employees should do this on 
their own.

…conducts competence assessment (certification) of employees

…conducts training aimed at developing digital skills of employees
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DEVELOPMENT OF DIGITAL SKILLS
BС 23.2. Priority forms of corporate training in the digital 
economy

Ukrainian business structures use various forms of corporate 
training in digital skills, but not all of them are impactful 
(effective) and meet the interests of employees.

Various forms of corporate training are used in Ukrainian 
business structures to master digital skills. The rating by 
the level of effectiveness (efficiency) allowed us to identify 
the best practices that are recommended to be used 
when preparing new proposals and projects for business 
structures (fig. D. 19).

The leaders of the rating were: 1st place – internships in 
powerful companies abroad (82% of respondents), 2nd 
place – workplace mentoring (81.5%); 3rd place – intensive 
courses and training involving third-party organizations 
(76.8%). All listed forms of corporate training are usually 
short-term and focus on a specific, well-defined object (goal 
or skill). The least effective, according to respondents, is 
studying at universities, both domestic (11th place; 41.6% 
of respondents) and world’s leading universities (9th 
place; 59.1%), as well as granting employees the right to 
independently choose a training facility (10th place; 54.1%).

Thus, the survey showed high interest and positive 
perception of the digital economy by representatives 

Internships in powerful 
companies abroad 82

81.5

76.8

71.7

71.7

69.5

68.7

61.8

59.2

54.1

41.6

Workplace mentoring

Intensive courses and training 
involving third-party 
organizations

Studying at a business school

Self-education

Free online educational 
platforms

Peer-to-peer training

Corporate university/academy

Master's degree program at 
one of the world's leading 
universities

Training vouchers that the 
employee implements 
independently

Master's degree program at 
one of the leading universities 
in Ukraine

Rating

Effectiveness of certain forms of corporate training in the digital economy* Figure D.19

*The total exceeds 100%, since respondents could choose several 
answer options.
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of business structures. They confirmed the positive 
qualitative changes and expectations for future 
improvement of the main indicators of economic and 
financial activity.

The development of digital skills among personnel is 
defined as a priority task. Perceiving the ponderability 
of digital skills and recognizing them as a critical factor 
in employment or grounds for employment termination, 
business structures pay insufficient attention to the 
development of such skills, as well as cooperation with 
education and science institutions of Ukraine on these 
issues.

Priority forms of corporate training that ensure high 
performance in the digital economy were identified. 
Proposals, the implementation of which will contribute to 
the intensification of cooperation (partnership) between 
business and education and science, are formulated.
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3. Social status - temporarily 
unemployed persons

PERCEPTION AND IMPACT OF ICT ON SOCIETY
TU 11. Assessment of the connection between the 
absence/loss of employment and the processes of 
digitalization/introduction of ICT and the lack of digital 
skills and competencies

The absence or loss of employment is caused by the processes of 
digitalization (introduction of ICT) and the lack of digital skills 
and competencies of employees.

The development of the digital economy in Ukraine at 
present is not a crucial factor that determines the structure 
of the labor market, in particular, the number and share of 
temporarily unemployed persons (fig. D. 20). Only 26.9% 
of respondents (11.5% – definite “yes”, 15.4% – “sooner 
yes than no”) believe that they have lost their jobs due 
to digitalization (introduction of IT technologies). The 
overwhelming majority of respondents (65.4% in total) 
deny this connection. Less than a third of respondents 
(26.9% in total, but only 7.7% – definite “yes”, 19.2% – 
“sooner yes than no”) believe that the reason for the loss of 
employment was a lack of digital skills and competencies. 
Almost 70% of respondents deny such a connection.

Based on the understanding of the importance of digital 
skills for digitalization of various areas of public life and 
business, it would be appropriate to assume that those 
who have these skills should not lose employment, but the 
survey evidentiated the opposite situation.

The possible reason for the loss of employment was not 
the absence or lack of competencies and skills, in particular 
digital ones, but the desire to find a better-paying job, 
including outside of Ukraine (which is difficult to do 
in quarantine conditions), or other personal factors and 
reasons (for example, a conflict with the employer, a 
change of residence, etc.).

Another reason could be the curtailment due to the 
influence of the Covid-19 pandemic of the activities 
of IT companies and conducting IT research in other 
countries (Europe, USA, etc.), a decrease in their state 
and grant funding, etc., which led to the termination of 
contractual relations with Ukrainian specialists in the 
field of IT technologies, and as a result – their temporary 
unemployment.
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Do you think that absence/loss of employment (in your case) is a consequence of 
digitalization/introduction of ICT?

Yes Sooner yes 
than no

Sooner no 
than yes

No DK/NA

Is the absence/loss of employment related to a lack of digital 
skills and competencies?

Assessment of the connection between the absence/loss of employment and 
the processes of digitalization/introduction of ICT and the lack of digital skills 
and competencies

Figure D.20
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
TU 12. Support of suggestion to start own business from 
the perspective of the existing digital competencies and 
needs of the digital economy

Temporarily unemployed people support (positively perceive) the 
proposal to start business, taking into account their existing level 
of digital competencies and the needs of the digital economy.

Temporarily unemployed respondents, in general, 
positively perceive the suggestion to start business, based 
on their existing digital competencies and the needs of 
the digital economy (fig. D. 21). 57.7% of respondents 
are considering this possibility, but only one in four 
respondents (23.1%) expressed confidence in the feasibility 
of such an option for their future. Almost the same 
percentage of respondents gave a negative answer to the 
question (23.0%).

Thus, in retraining programs for temporarily unemployed 
people, it is necessary to provide (if required – strengthen) 
the development of entrepreneurial skills needed to 
effectively start one’s own business or startup in the field 
of IT technologies or other areas by digitalizing business 
models.

NoSooner notSooner yesYes

DK/NA

Support of suggestion to 
start own business from the 
perspective of the existing 
digital competencies and 
needs of the digital economy

Figure D.21
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Command of digital interaction platforms (Zoom, 
GoogleMeet, Skype, Microsoft Teams, etc)

Utilization of application / professional networks

Administration of systems and networks 

Business process modeling

Creation and management of content

Big data analysis

Database and data bank design

Skills for creation of interesting posts in social media

Protection of devices and digital content

Development of information security policies and measures

Proficiency in programming languages

IT project management (using SCRUM, Kanban, Agile, etc.)

Netiquette (network etiquette)

Data systems engineering

Algorithmization

Proficiency in digital skillsFigure D.22

*The total exceeds 100%, since respondents could choose several answer options.

CURRENT LEVEL OF DIGITAL SKILLS
TU 21. Proficiency in digital skills

Temporarily unemployed people do not have sufficient digital 
skills, which determined the loss of employment and difficulties 
in finding new employment.

Temporarily unemployed people, based on the list of skills 
they possess, are quite well prepared for future work in 
the digital economy (fig. D. 22). About 70% are able to use 
digital interaction platforms (Zoom, GoogleMeet, Skype, 
Microsoft Teams, etc.), which is extremely important 
and necessary in the conditions of remote work of 
many enterprises, institutions and organizations. Half 
of the respondents confirm that they have such modern 
skills that will be in demand among many employers: 
administration of systems and networks; skill to create 

interesting posts for social media; utilization of application 
/ professional software systems. A slightly smaller but 
still significant proportion of respondents (42.3%) are 
able to work with (analyze) big data, create and manage 
content. A third of respondents (34.6%) have the skills in 
algorithmization, protection of devices and digital content, 
while slightly less than a third (30.8%) of respondents are 
able to develop information security policies and measures 
and model business processes.

The smallest proportion of respondents (19.2%) has IT 
project management skills (using SCRUM, Kanban, Agile, 
etc.), proficiency in modern programming languages 
and data systems engineering. It would be advisable to 
pay attention to these particular areas of training while 
the State Employment Service of Ukraine develops 
appropriate retraining and skill enhancement
programs.
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THE NEED TO MASTER DIGITAL SKILLS
TU 22.2. Understanding the importance and implications 
of digital skills

Temporarily unemployed people are aware of the positive 
opportunities and consequences of developing digital skills, and 
they are confident that this will facilitate their employment.
 
Despite a fairly high level of current digital skills, the 
survey respondents showed an understanding and 
perception of the feasibility of their development and 
improvement (fig. D. 23). According to the majority of 
respondents, this will provide them with an increase 
in value in the labor and wages market (69.2% of 
respondents), create prerequisites for professional and 
career development (61.5%), and improve the quality of 
private and work life (57.7%).

About half of respondents do not associate the 
development of digital skills with the goals of further 
employment, considering it as a means of personal self-
development (53.8%) and introduction to new technologies 
(50%).

Less than half of respondents (46.2%) believe that 
acquiring, developing and improving digital skills 
will reduce the time required to find a new job and 
contribute to successful employment. That is, the level of 
proficiency in digital skills is not a critical prerequisite for 
employability in their sector of employment (profession).
It is positive (taking into account national interests) 
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Support the goals of the 
acquisition, development and 
enhancement of digital skills

Figure D.23

that about half of respondents deny that the acquisition, 
development and improvement of digital skills is aimed 
at further international labor mobility (42.3%). They 
understand that improving digital skills will not accelerate 
the process of foreign employment, since it is not a critical 
prerequisite for this.
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THE NEED TO MASTER DIGITAL SKILLS
TU 22.2. Assessment of the demand for new professions 
on the Ukrainian labor market in the digital economy in 
the next 5-10 years

Temporary unemployed people are aware of the prospects for 
the development of the Ukrainian labor market in the next 5-10 
years, and are well aware of the demand for new professions that 
emerge in the digital economy.

Respondents’ answers to the question about the future 
landscape of the labor market “What new professions will 
be in demand on the Ukrainian labor market in the digital 
economy in the next 5-10 years?” (fig. D. 24) showed that 
temporarily unemployed respondents are aware of the 
main trends in prospective employment, are aware of the 
potentially high demand for new professions.

Respondents’ assessment of the demand for new professions on the 
Ukrainian labor market in the digital economy in the next 5-10 years

Figure D.24

Given the survey results, it can be expected that retraining 
and training programs focused on these new professions 
will be in high demand among temporarily unemployed 
people, especially those who already have a high level of 
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personal data curator
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visual data analyst

bot developer

specialist in the application of 
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smart home Infrastructure 
designer

medical robot developer

lawyer in the field of robotics

expert on the creation of digital 
doubles

IT, network doctor

consultant on individual 
educational trajectories 
throughout life

artificial intelligence engineer

Internet of Things Developer

digital product designer

big data specialist

fintech specialist

ethics expert in IT, machine 
learning and AI

cybersecurity specialist

innovation manager

rapid development manager

nanotechnology and 
nanoproducts expert

digital analyst

digital asset and finance manager

specialist in ICT solutions in the 
energy sector

virtual and augmented reality 
engineer and designer
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digital skills.
DEVELOPMENT OF DIGITAL SKILLS
TU 23.1. Support of suggestion to obtain a new specialty 
occupation/specialization and/or acquiring knowledge 
and competencies that meet the needs and challenges of 
the digital economy

Temporarily unemployed individuals will support offers and 
opportunities to acquire a new specialty/specialization and/or 
acquire knowledge and competencies that meet the needs and 
challenges of the digital economy.

An opportunity to acquire a new specialty/specialization 
and/or acquire new knowledge and competencies that 
meet the needs and challenges of the digital economy (fig. 
D.25), is perceived positively by 76.9% of respondents 
(42.3% comprehensive support; 34.6% – “sooner yes”).
Less than 10% of respondents view this possibility 
negatively.

Thus, it is recommended that relevant bodies and 
institutions, educational institutions and business 
structures develop and actively offer various forms and 
opportunities for obtaining a new specialty/specialization 
to temporarily unemployed persons, which will contribute 
to the acquisition of knowledge and competencies that 

No

Rather notRather yesYes

DK/NA

Support of suggestion to 
obtain a new specialty 
occupation/specialization 
and/or acquire knowledge 
and competencies that meet 
the needs and challenges of 
the digital economy

Figure D.25
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I don't need toNoI planYes

Acquisition of additional 
knowledge and digital skills 
through the use of online 
educational platforms

Figure D.26

In case of successful completion of course, for a relatively small fee (an average of 49-79 USD for a 6-24 
hours training course, or 39 USD per month for 3-6 months programs), those who study can get a document 
(certificate) that is recognized by the relevant professional society and will significantly increase the chances 
of successful employment. If it is planned to take several training courses, it would be advisable to use 
PROMETEUS PLUS, which provides unlimited access to 90% of training courses, projects with consultations and 
professional certification for 399 USD.

meet the needs and challenges of the digital economy.
DEVELOPMENT OF DIGITAL SKILLS
TU 23.2. Acquisition of additional knowledge and digital 
skills through the use of online educational platforms

Temporarily unemployed people do not use the opportunities for 
self-education and self-development of digital skills.

The survey respondents are temporarily unemployed 

people who still extremely underutilize the opportunities 
for self-study and self-development of digital skills (fig. 
D.26). Only one in four respondents (26.9%) has experience 
in using online educational platforms for this purpose; 
only one in three plans to do so (38.5%). In other words, 
in general, only slightly more than half of respondents 
(55.3%) know, use or plan to use this opportunity to 
increase their value on the labor market.

A positive attitude to online learning is a global trend 
that should be used more actively in Ukraine. For this 
purpose, employment centers should more actively inform 
temporarily unemployed people about the capabilities and 
resources of online educational platforms that have been 
created in Ukraine, in particular about educational series 
on the Diya platform, Prometeus and so on.

Employment centers should also actively inform 
temporarily unemployed people about the wide 
opportunities for mastering digital skills in the framework 
of the training programs of the world’s leading companies 
and foreign universities, in particular, presented on the 
Сoursera, Kaplan and Udacity platforms. In the context 
of the coronavirus pandemic, they provide a variety of 
opportunities for free education: introductory versions 
of courses, access to some of the educational materials, a 
7-day trial period, competitions for financial assistance 
(scholarships), and so on.

https://osvita.diia.gov.ua / courses
https://prometheus.org.ua/courses-catalog
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Such a positive experience exists and, based on the results 
of the survey, it is recommended to continue and improve 
it.

• One in every nine respondents is determined to use 
only free online educational platforms, negatively 
assessing the reality of other training options or 
taking into account clandestine employment, 
which will not allow them to study according to 
the proposed schedule and intensity.

• The minimum number (3.8%) of respondents 
counts on free corporate educational programs 
initiated by IT companies.

The ability of Ukrainian universities to organize free short-
term programs (1-3 months) in the field of ICT was not 
supported by any respondent.

Thus, the study did not confirm the hypothesis about 
the significant impact of digital skills on the loss of 
employment (workplace) and evidentiated a high level of 
digital skills and great interest in their development on the 
part of temporarily unemployed respondents.

The results of the survey are recommended for use by 
institutions and bodies that provide training and skills 
upgrading for temporarily unemployed people, since 
interest in mastering digital and entrepreneurial skills has 
been identified, and priorities for financing and organizing 
training have been identified, which should be taken into 
account in the preparation and implementation of relevant 
programs.

DEVELOPMENT OF DIGITAL SKILLS
TU 23.3. Assessment of own capabilities to pay for 
training / advanced training in the field of ICT

Temporarily unemployed persons do not have their own funds 
to pay for training / advanced training and need financial 
support from the state or municipal budgets or sponsors (grant 
sponsors).

While developing proposals and programs for training 
and advanced training in the field of ICT for temporarily 
unemployed people, it is necessary to take into account 
the financial vulnerability of this social group of the 
population (fig. D.27). Only one in four respondents 
(23.1%) has the necessary financial resources and a desire 
to finance professional development at their own expense. 
The majority (61.5%) of respondents expect some financial 
assistance or support for this process.

Interest in the forms and actors of support is as follows.

• 23.1% of respondents count on financial support 
of the organization where they want to work, but 
have the opportunity and want to partially finance 
professional development from own funds. This 
approach is recognized as a priority for practical 
use, since it creates maximum interest (motivation) 
to acquire new knowledge and skills.

• One in every six people (15.4%) expects to attend 
short-term ICT courses (1-3 months) based State 
Employment Service centers.
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I have the necessary financial 
resources and want to finance skill 
enhancement from own funds

I count on the financial support of the 
organization where I work, but I want to 
partially finance skill enhancement from my 
own funds

I count on free mentoring programs in an 
educational institution, when employees 
help each other in mastering skills in the 
workplace

I count on free corporate educational 
programs initiated by IT companies

There is no such need

I count on short-term ICT courses (1-2 
months) based at State Employment 
Service centers

I will use only free online educational 
platforms

Assessment of proper capabilities to pay for training / skill 
enhancement in the field of ICT

Figure D.27
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4. Employment sector – government 
service

PERCEPTION AND IMPACT OF ICT ON SOCIETY
GS 11. Perception of the development of the digital 
economy

Civil servants understand the positive sides and new 
opportunities that the development of the digital economy opens 
up for the country and society better than representatives of other 
social groups and employment sectors. Civil servants are better 
informed about achievements, successful projects, challenges 
and obstacles. At the same time, they personally perceive the 
development of the digital economy as a certain threat, since the 
digitalization of public services makes the process of receiving 
them transparent and simple, and therefore makes it impossible 
to receive additional unlawful claims from citizens to solve 
their issues. In addition, civil servants understand that with the 
spread of digital services and robotics, there are objective grounds 
for the reduction of a number of civil servants, which can lead to 
the loss of employment.

The overwhelming majority of representatives of the 
government service (fig. 28) who were respondents of our 
survey perceive the digital economy as a reality (81%) 
and an opportunity (64.3%) – an opportunity to learn and 

cognize, improve the standard of living in the country and 
quickly introduce new quality standards of living. Unlike 
the academic community, only 19.0% of respondents 
consider the development of the digital economy to be 
a hype – aggressive intrusive advertising that pursues 
certain goals. At the same time, for 28.6% of respondents, 
the digital economy continues to be the unknown, the 
consequences of which are yet to be clarified; and for 
16.7% of respondents – rather a threat that may make 
employment impossible (due to the lack of digital skills) or 
the use of certain schemes and shady deals (due to greater 
speed, ease, transparency and objectivity in the provision 
of many state services).

The perception of the digital economy as a reality and 
opportunity is due, in our opinion, to the rather active 
involvement of state institutions of Ukraine in the digital 
transformation of both internal processes and the active 
transition to the digital format of providing state services.
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Yes

No

DK/NA

ThreatThe unknown yet to be clarified

OpportunityReality Hype (aggressive intrusive 
advertising)

Perception of the development of the digital economyFigure D.28
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
GS 12.1. Involvement of government agencies in the 
development and implementation of policies in the field 
of digital economy development

State institutions of Ukraine are not actively involved in the 
development of various regulatory documents – strategies, 
policies, regulations, methodological recommendations, etc., 
which form the legal and institutional framework for the 
development of the digital economy. State institutions also do 
not play a leading role in the processes of coordinating efforts 
for their practical implementation, combining the efforts of all 
interested parties.

According to the survey, currently, the state institutions 
whose employees were respondents to the study are 
not yet sufficiently involved in the development and 
implementation of policies in the field of digital economy 
development (fig. D. 29). Almost half of the respondents 
(41.66%) noted that the state institutions where they work 
are not involved in their development and implementation. 
Less than 20% of respondents who are representatives of 
state institutions are involved in the development of digital 
economy policies, which is a prohibitively small share. The 
best level of involvement in development processes occurs 
in relation to the following policies: artificial intelligence 

policy, policy on digital accessibility and awareness, 
telecommunications policy, policy on regulation of the 
latest technologies. 

Slightly more actively, but also quite little, representatives 
of state institutions are involved in the process of 
implementing policies in the field of digital economy 
development – only one quarter of respondents confirmed 
the involvement of the state body in which they work in 
these processes (24.85% of respondents). E-Government 
policy, data protection and privacy policy, data sovereignty 
policy, new technology development policy, and business 
facilitation policy have the best ratings.

State institutions are least involved in the development 
and implementation of the following policies: artificial 
intelligence policy (2.2% of respondents); intellectual 
property policy, digital business support policy, and digital 
education policy (9.5% of respondents each).

Given the existing experience and human resources 
potential of digital transformation, state institutions should 
play a more active role in the development of the digital 
economy. The identified situation is unacceptable, since 
any policy in the field of the digital economy requires state 
support, joint development and implementation together 
with representatives of all incentivized communities. State 
authorities should play an integrating and coordinating 
role. 
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Figure D.29

Figure D.30
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
GS 12.2. Prevalence of digital platforms or systems in the 
work of government service and factors that determine 
the effectiveness of their utilization

The vast majority of government agencies are implementing 
measures to digitalize state services through the increasing use of 
various digital platforms and systems. The current low efficiency 
of their use is due to a number of factors. According to civil 
servants, objective factors associated with the creation of these 
platforms prevail (selection of the supplier, price, development 
speed), as well as technical factors (quality of technical 
communications and connectivity). Civil servants do not see any 
subjective obstacles to the effective use of these platforms and 
services.

Although currently only 21.4% of the state institutions 
where the respondents of our study work have a 
modernization strategy (plan) that provides for 
digitalization, in particular, the introduction of ICT and the 
development of digital competencies, almost half (47.6%) 
are developing or planning to develop such an action 
plan. The respondent of one in every six state institution 
(14.3%) is sure that digitalization is taking place in their 
institutions, but without a strategy or plan. Only 7.1% of 
respondents gave a negative answer regarding the strategy 
(plan) of digital modernization, and 9.5% demonstrated 
a lack of awareness regarding this issue (“don’t know/no 
answer”). More than half of government agencies  

(26.2% – “yes”, 38.1% – “sooner yes than no”) are 
implementing measures to digitalize public services. 
Only 7.1% of respondents gave a negative answer to this 
question. The same number of respondents are not aware 
of this issue (fig. D. 31).

Digital platforms for interaction with individuals 
and legal entities have been created in various ways 
in the vast majority of government agencies: one a 
third of respondents (31%) have established a digital 
infrastructure and use a digital platform; more than a 
third of respondents (35.7%) have already transferred 
some processes to the digital environment using digital 
platforms; another 16.7% plan to introduce a digital 
platform.

According to respondents, the most powerful influence 
on the effectiveness of using digital platforms or systems 
in the work of government services is exerted by internal 
factors – the level of knowledge, abilities, and skills of 
working with digital platforms (2.06 points). A slightly 
lower score was given to an external factor – the quality of 
Internet connection (2.03 points). The third place was taken 
by the factor “quality of internal networks” (1.97 points), 
which can be due to both the low level of qualification 
of internal customers and performers, limited financial 
resources of the customer, and the quality of external 
contractors, imperfect procedures for selecting contractors, 
abuse and corruption component of selecting contractors 
and accepting their works, etc.

Your level of knowledge, 
abilities, and skills in working 
with digital platforms

Quality of internet connection

Quality of internal networks

Convenience and 
comprehensiveness of the 
digital platform

Logistics of the workplace

Minimum Average Maximum

Score

Assessment of the impact of factors on the effectiveness of utilization of 
digital platforms or systems in the work of government services

Figure D.31
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PREREQUISITES (INSTITUTIONS) AND 
CONSEQUENCES OF DIGITALIZATION
GS 13. State of cooperation with universities in the field 
of training of young professionals (graduates) having 
modern digital skills

Preparation for the delivery of digital state services and 
digitalization of internal business processes and databases 
requires rejuvenation of government service personnel, which 
can be achieved through the development of various forms of 
cooperation with universities in the field of training of young 
professionals (graduates) having modern digital skills.

In the course of the study, less than one fifth (19%) of 
respondents confirmed that their state institution promotes 
cooperation with universities in the field of training of 
young professionals (graduates) who have modern digital 
skills.

The majority of respondents (almost half – 47.6%) gave 
a negative answer to this question, which indicates the 
absence of such cooperation; about one-third (33.3%) are 
not aware of the presence/absence of such cooperation (fig. 
D. 32).

Yes No DK/NA

State of cooperation 
with universities in the 
field of training of young 
professionals (graduates) 
having modern digital skills

Figure D.32
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CURRENT LEVEL OF DIGITAL SKILLS
GS 21. Assessment of the sufficiency of qualified 
personnel of state institutions to provide digital public 
services

The staff of state institutions is, in general, sufficiently qualified 
to provide digital public services, and there are no obstacles to 
their development on the part of staff. However, a significant 
proportion of staff in state institutions needs to upgrade their 
qualifications in order to improve digital skills.

According to 50% of respondents, the staff of state 
institutions mainly has sufficient qualifications for the 
provision of digital public services, but some specialists 
require advanced training (fig. D. 33). One in five 
respondents (21.4%) gives a predominantly negative 
assessment of the qualifications of staff, but notes the 
presence of certain highly qualified employees who are 
ready to provide digital public services. Only 9.5% of 
respondents give an unambiguously positive assessment 
regarding the sufficiency of qualified personnel, which is 
2% less than those who give an unambiguously negative 
assessment (11.9%).

Yes

Predominantly yes, but some specialists need 
additional training

Predominantly not, but some specialists are highly 
qualified and ready to provide digital public services

No

DK/NA

Assessment of the sufficiency of qualified personnel of state institutions to 
provide digital public services

Figure D.33
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THE NEED TO MASTER DIGITAL SKILLS
GS 22. Availability of vacancies that require high level of 
digital skills

State institutions are almost fully staffed. Most state institutions 
do not have open vacancies, including for positions that require 
high level of digital skills.

Only 9.5% of government agencies have vacancies for 
positions that require digital skills, and another 47.6% 
of respondents believe that there are most likely such 
vacancies, but this depends on the position (fig. D. 34). 
9.5% of respondents gave a negative answer regarding 
the availability of such vacant positions; almost a quarter 
(23.8%) believes that most likely there are no such 
positions.

Yes Sooner yes, but 
depends on the position

No DK/NA

Sooner no, but depends 
on the position

Availability of vacancies in 
state agencies that require a 
high level of digital skills

Figure D.34
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DEVELOPMENT OF DIGITAL SKILLS
GS 23. Completing digital skills educational programs 
(courses, seminars) over the past five years

Government agencies are systematically engaged in professional 
development of personnel and acquisition of digital skills by 
them, using a variety of training practices and tools (courses, 
seminars, workshops, internships, etc.).

However, there is a certain lack of state funding for 
these purposes, which has led to the introduction of a 
mixed funding model. It provides for attracting funds 
from sponsors, in particular foreign ones, funds from 
institutions and business structures, as well as proprietory 
funds from civil servants who are undergoing training.

The lack of personnel training for the digitalization 
of public services, as defined above (GS 21), is due to 
insufficient attention on the part of management and 
limited funding allocated for these purposes (fig. D. 35).

Yes, at public expense Yes, at own expense

Yes, mixed funding

No

No, job description does 
not include digital skills

Completing digital skills 
educational programs 
(courses, seminars) over the 
past five years

Figure D.35

A third of respondents who are representatives of 
government service (33.3%), have not completed 
educational programs (courses, seminars) to improve 
digital skills in the last five years; only 26.2% received such 
training at public expense, the rest – at their own expense 
(26.2%) or on the basis of mixed funding (9.5%). This 
situation should be considered completely unacceptable, 
especially in conditions when 95.2% of respondents 
confirmed that digital skills are required to perform their 
work-related duties (GS 21).

Thus, representatives of the government service of Ukraine 
do not actively support and participate in the processes 
of digital transformation, in particular, the development 
and implementation of state policies and programs. 
Government agencies are encouraged to step up their 
role in developing and implementing policies for the 
development of the digital economy, and to take more 
active care of and contribute to these processes.

Most government agencies should or plan to develop a 
digital modernization strategy (plan) in the near future and 
provide a growing share of public services digitally.

The human resources potential of digital transformation 
can be assessed as satisfactory, but the organization 
of professional development and acquisition of digital 
skills merits criticism. It is necessary to disseminate the 
experience of cooperation with universities in order to 
attract young specialists with the necessary digital skills to 
cooperation, to open vacancies for their employment.
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5. Employment sector – non-
governmental organizations

PERCEPTION AND IMPACT OF ICT ON SOCIETY
NGO 11. Assessment of the impact of ICT development 
on the activities of representatives of non-governmental 
organizations

The development of ICT has significantly changed the activities 
of representatives of non-governmental organizations, 
contributed to the development of their digital skills, improved 
the ability to combine several areas of professional activity 
and use various forms of employment. At the same time, 
digitalization also has a negative impact on their activities: it 
has expanded the list of responsibilities, led to an increase in the 
workload and intensity of work.

Representatives of non-governmental organizations 
actively use various ICTs in their activities (fig. D. 36), 
which significantly affects different aspects of its conduct 
(the average impact score is 2.11 points). More than half of 
the respondents (50.58%) described the impact as average, 
a third (30.36%) as high; and only one in five (19.03%) as 
minimal. The largest share of respondents acknowledged 

Development of new digital skills

New forms of employment 
(distance, freelance, etc.)

Expansion of professional 
responsibilities

Increase in workflow productivity

Change of labor structure, 
working time

Emergence of new opportunities 
for public activity

Prospects of flexible working 
hours and remote employment 

Increase in load intensity

Changing the work environment 
brings new challenges

Minimum Average Maximum

Score

that the use of ICT contributed to the development of new 
digital skills among representatives of non-governmental 
organizations (score 2.248 – above the average); there 
appeared opportunities to use new forms of employment 
(remote, freelance, etc.), which additionally increased the 
prospects for employment of representatives of non-
governmental organizations, and expanded the prospects 
to engage the relevant specialists to cooperation, made the 
capabilities for cooperation with them more flexible (score 
2.217).

At the same time, representatives of non-governmental 
organizations noted that the use of ICTs expanded the 
range of their professional responsibilities (score 2.217) and 
contributed to an increase in workflow productivity (score 
2.153). ICT use had the least impact (1.923 points, i.e. less 
than the average impact) on the work environment and 
caused emergence of new challenges. Probably, this was 
due to the willingness to accept the new realities of public 
activity.

Assessment of the impact of ICT development on the activities of 
representatives of non-governmental organizations

Figure D.36

*Minimum – 1 point; Average – 2 points; Maximum – 3 points.
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DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
NGO 12.1. Assessment of the relevance of digital 
transformation issues for the audience that non-
governmental organizations work with

The problem of digital transformation of the economy is 
extremely relevant for the audience which representatives of non-
governmental organizations work with, so it is very important 
that they are aware of these processes.

Relevance levels

one of the 
hottest topics

relatively 
topical 

not more than 
other issues

far-fetched 
issue

DK/NA

The most topical Topical Neutral Skeptical Undecided

Development of the digital economy and digital 
transformation (fig. D.37) are important and relevant for 
more than half (56.2%) of the audience representatives of 
non-governmental organizations work with (8.6% - one 
of the hottest topics; 47.6% - a relatively topical subject). 
Only 9.5% consider this issue to be far-fetched (i.e., 
uninteresting, irrelevant) for their contact audience. 22.9% 
of respondents expressed a neutral attitude (“not more 
than other issues”).

Assessment of the relevance of digital transformation issues for the audience 
that non-governmental organizations work with

Figure D.37
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Figure D.38

DIGITALIZATION OF THE ECONOMY: STATE AND 
PROSPECTS
NGO 12.2. Involvement of representatives of non-
governmental organizations in the development and 
implementation of digital economy development policies

Representatives of non-governmental organizations are actively 
involved in the development and implementation of strategies 
and policies in digital economy development. They play no 
lesser and even more important role than state bodies in the 
implementation of these activities. It is representatives of non-
governmental organizations who are the initiators and activators 
of these processes, acting as the voice of society and shaping 
public opinion.

Representatives of non-governmental organizations are 
involved in the development and implementation of 
policies in digital economy development more actively 
than government agencies (fig. D. 38). Almost 70% of 
representatives of non-governmental organizations are 
involved in various ways in the processes of developing 
and implementing policies in the digital economy: 23.36% 
are involved in their development; 29.49% are involved 
in their implementation. Almost one in every six public 
organizations (16.48%) participates in the development and 
implementation of policies in the field of digital economy 
development.
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Representatives of non-governmental organizations are 
most actively involved in the development of such policies: 
the policy on regulation of the emerging technologies 
(39.6% of respondents), cybersecurity policy (31.4%), 
artificial intelligence and telecommunications policies 
(29.5% each), broadband Internet access policy (25.7%).

Representatives of non-governmental organizations 
actively participate in the development and 
implementation of such policies: new technology 
development policy (42.9%), in the field of science 
and technology policy (38.1%), policy for developing 
specialized skills (36.2%), IT sector management policy 
(34.3%), policy on cloud technologies (33.3%).

The calculated score enables us to say that representatives 
of non-governmental organizations are most closely 
involved in the implementation of such policies: new 
technology development policy, business facilitation 
policy, science and technology policy, data protection 
and privacy policy, the policy on regulation of the 
emerging technologies. However, representatives of non-
governmental organizations are very seldom involved 
in the implementation of Industry 4.0 policy, digital 
business support policy, digital services taxation policy, 
artificial intelligence policy, and IT sector management 
policy. It is recommended to increase the involvement of 
non-governmental organizations representatives in the 
development and implementation of these policies.

Telecommunications policy

Digital services taxation policy

Digital business support policy

Data sovereignty policy

Industry 4.0 policy

Cybersecurity policy

Policy for developing 
specialized skills

ICT workforce 
development policy

IT sector management policy

Artificial intelligence policy

ICT higher education policy

Involved in 
development

Involved in 
implementation

Involved in both development 
and implementation

Not involved

Score

Involvement of representatives of non-governmental organizations in the 
development and implementation of digital economy development policies

Figure D.39
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PREREQUISITES (INSTITUTIONS) AND 
CONSEQUENCES OF DIGITALIZATION
NGO 13. Experience of cooperation with technology 
companies in project activities of non-governmental 
organizations

Representatives of non-governmental organizations actively 
cooperate with technology companies, both national and 
international, that sponsor and promote the implementation of 
projects of non-governmental organizations. Representatives of 
non-governmental organizations positively assess the acquired 
experience of cooperation and strive to expand it as much as 
possible.

In the context of their activities, 80% of representatives 
of non-governmental organizations collaborated with 
various technology companies (fig. D. 40). In most cases, 
it was cooperation on one-off basis (35%) or cooperation 
on a periodic basis (33.5%). Only 11.4% of respondents 
have established partnerships with technology companies 
pertinent to implementation of projects of non-
governmental organizations.

Established 
partnerships

Cooperation on a 
periodic basis

Cooperation on a 
one-off basis

Never had 
cooperation

Experience in cooperation 
with technology companies 
in project activities of 
non-governmental 
organizations

Figure D.40
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Representatives of the non-governmental organizations 
who had experience working with technology companies 
expressed satisfaction with the cooperation process (fig. 
D. 41): 35.6% rated it as constructive, but noted some 
inconsistencies in goals and principles; 28.7% – quite 
constructive and equal in the context of goals (mutual 
benefit was achieved). According to respondents, the 
main reasons for the success of cooperation are the human 
factor (the quality of communication during cooperation, 
as well as the quality of performance of duties by the 
parties), interest and desire to achieve a common goal, the 
development of own competencies, in particular digital 
ones.

It was generally constructive, but 
there were some inconsistencies in 
the goals and principles

Quite constructive and equal in 
the context of goals (mutual 
benefit achieved)

Neutral and episodic

Predominantly negative

Completely disadvantageous 
for our organization

Assessment of the experience of cooperation with technology companies in 
project activities of non-governmental organizations

Figure D.41

Only 8% of respondents assess the acquired experience of 
cooperation with technology companies as unsuccessful, in 
particular: 5.7% – mostly negative and 2.3% – quite costly 
for their (non-governmental) organization. Cooperation, 
according to respondents, was hindered by the following 
factors: misunderstandings in communication due to lack 
of competencies in the digital sphere, as well as not always 
fast performance of duties; lack of professionalism of staff 
and communication problems, indifference and laziness of 
employees of technology companies.
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CURRENT LEVEL OF DIGITAL SKILLS
NGO 21. Types of activities / works of representatives of 
non-governmental organizations related to digitalization

The activities of representatives of non-governmental 
organizations involve performing various types of work that can 
be digitalized. The use of ICTs for their implementation has a 
positive impact on their contact audience, develops their digital 
skills and prepares them for the perception and further personal 
use of digital products and services.

The active use of ICT in professional activities is facilitated 
by the widespread use of digital technologies in everyday 
life, since the professional and private lives of members of 
non-governmental organizations are very interconnected.

Public organizations carry out diverse work related to the 
processes of digitalization of their contact audiences (fig. 
D. 42): 21% – spread of digital literacy in communities; 
16.2% – development of practical digital skills; 14.3% – 
development of distance education.

Thus, we can conclude that the greatest efforts are directed 
at the development of the human capital of communities 
and increasing their readiness for the digital economy. 
The representation of other types of activities (works) is 
relatively lower.

The utilization of ICTs in public activities was positively 
promoted by the fact that representatives of non-
governmental organizations actively use a variety of digital 

Spread of literacy in 
communities

Development of practical 
digital skills

Development of forms of 
distance education

Protecting the right to privacy in 
the digital world

Enhancing the capabilities of 
independent media

Protecting children from cyberbullying

Other

Enhancing the ability of public 
organizations to promote 
themselves using online tools

Types of activities/works of representatives of the non-governmental 
organizations related to digitalization

Figure D.42

products and services in everyday life, which formed, 
firstly, the necessary skills, and secondly, understanding of 
the advantages of using them (fig. D. 43).

Representatives of non-governmental organizations use 
digital services and products to search for information, 
goods and services most actively in everyday life. 
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Online access to public services 
(electronic registers and cabinets, Diia, 
e-Malyatko, e-Pensiya, etc)

Search for information, 
goods, and services

Electronic communications (social 
media, messengers, online meetings)

Online purchasing of goods, 
tickets, food, etc.

Sources of information (news, 
newsletters, subscriptions, etc.)

Organization and self-organization 
(establishing contacts, planning works 
and events)

Cloud services (data storage and 
sharing)

Distance learning (online courses, 
educational platforms, etc.)

Electronic payments, operations 
with cryptocurrencies, etc.

E-democracy (making enquiries, 
appeals, petitions, voting)

Entertainment (streaming 
services, online games ,etc)

Business activities (sales, 
micro-entrepreneurship)

Never Sometimes Always

Score

Utilization of digital services/products by representatives of 
non-governmental organizations

Figure D.43

*0 point – Never; 1 point – Sometimes; 2 point – Always.

The score of utilization prevalence is 1.429, which 
corresponds to the average frequency of use (“often”); 
the electronic communications (social media, messengers, 
online meetings) – a point score of 1.352; online purchases 
of goods, tickets, food, etc. – a point score of 1.218. Digital 
services and products are less actively used for business 
activities (sales, micro-entrepreneurship) – a score of 0.876, 
(less often than “sometimes”), which is easily explained 
by the specifics of the social status of representatives 
of the non-governmental organizations, as well as for 
entertainment (streaming services, online games, etc.) – a 
score of 0.904 (slightly less than “sometimes”), which can 
be explained by the workload and intensity of the working 
day.

Very rarely (score 0.982) do representatives of non-
governmental organizations utilize such useful 
digital services as “E-democracy” – making enquiries, 
appeals, petitions, voting. It is recommended to inform 
representatives of non-governmental organizations more 

actively about the features of such services, conduct 
training and skill enhancement in practical use of them.

Thus, the conducted research allows to state that the 
problems of developing the digital economy and digital 
transformation are important and relevant for more than 
half of the audiences that non-governmental organizations 
work with. Representatives of non-governmental 
organizations of Ukraine are agents of the digital economy, 
actively use a variety of digital services and products 
in everyday life and public activities. Most of them are 
involved in the development and implementation of 
various policies in the field of digital economy, and have 
a positive experience of cooperation with technology 
companies in the implementation of projects and initiatives 
of non-governmental organizations.
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Respondents’ answers to the question “Do you agree with the statements 
regarding the development of ICT in Ukraine?” depending on the social status 
and employment sector of the respondent, %

Table E.1

I expect positive 

consequences 

for the economy 

(society, myself 

personally)

the development 

of ICT is inevitable, 

Ukraine should use 

its own advantages

the impact of ICT 

on the economy 

and society is 

exaggerated

ICT development 

and use is 

associated with 

many challenges 

I think that this 

question is not 

relevant

A
ca

de
m

ic
 

co
m

m
un

it
y Agree 81,1 76,2 13,5 30,8 14,0

DK/NA 16,5 20,2 38,8 42,6 30,8

Disagree 2,5 3,7 47,7 26,6 55,2

G
ov

er
nm

en
t 

se
rv

ic
e

Agree 76,2 69,0 21,4 26,2 26,2

DK/NA 21,4 23,8 35,7 57,1 40,5

Disagree 2,4 7,1 42,9 16,7 33,3

Bu
si

ne
ss

 
co

m
m

un
it

y Agree 79,8 77,7 14,6 30,0 14,2

DK/NA 16,7 18,9 38,2 44,2 30,0

Disagree 3,4 3,4 47,2 25,8 55,8

Te
m

po
ra

ri
ly

 
un

em
pl

oy
ed Agree 73,1 53,8 46,2 53,8 34,6

DK/NA 19,2 38,5 30,8 30,8 38,5

Disagree 7,7 7,7 23,1 15,4 26,9

N
on

-
go

ve
rn

m
en

ta
l 

or
ga

ni
za

ti
on

s Agree 79,0 47,6 14,3 29,5 19,0

DK/NA 17,1 46,7 48,6 45,7 48,6

Disagree 3,8 5,7 37,1 24,8 32,4

Appendix E. Comparison of answers of groups of respondents
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Table E.2
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A
ca

de
m

ic
 

co
m

m
un

it
y Never 8,6 4,2 5,7 9,7 7,6 17,9 36,5 4,6 17,6 16,5 32,4 40,1

Sometimes 27,3 19,3 14,9 44,4 46,1 38,2 33,4 21,9 50,7 54,2 50,2 38,5

Always 64,1 76,6 79,4 45,9 46,4 43,9 30,0 73,5 31,7 29,3 17,4 21,4

G
ov

er
nm

en
t 

se
rv

ic
e

Never 21,4 7,1 11,9 19,0 9,5 7,1 35,7 9,5 19,0 11,9 19,0 33,3

Sometimes 28,6 28,6 21,4 45,2 42,9 57,1 35,7 42,9 38,1 61,9 59,5 50,0

Always 50,0 64,3 66,7 35,7 47,6 35,7 28,6 47,6 42,9 26,2 21,4 16,7

Bu
si

ne
ss

 
co

m
m

un
it

y Never 10,7 3,9 5,2 9,9 9,0 11,6 29,6 12,4 15,9 13,3 29,6 26,6

Sometimes 24,5 21,0 16,3 38,6 37,3 42,5 36,9 34,3 38,2 45,1 48,5 36,9

Always 64,8 75,1 78,5 51,5 53,6 45,9 33,5 53,2 45,9 41,6 21,9 36,5

Te
m

po
ra

ri
ly

 
un

em
pl

oy
ed

Never 30,8 15,4 26,9 19,2 23,1 30,8 19,2 19,2 26,9 15,4 30,8 30,8

Sometimes 30,8 23,1 26,9 34,6 42,3 42,3 57,7 38,5 34,6 38,5 38,5 42,3

Always 38,5 61,5 46,2 46,2 34,6 26,9 23,1 42,3 38,5 46,2 30,8 26,9

N
on

-
go

ve
rn

m
en

ta
l 

or
ga

ni
za

ti
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s Never 27,6 17,1 11,4 20,0 7,6 22,9 38,1 21,9 14,3 20,0 28,6 24,8

Sometimes 32,4 29,5 33,3 44,8 46,7 38,1 39,0 43,8 52,4 52,4 49,5 47,6

Always 40,0 53,3 55,2 35,2 45,7 39,0 22,9 34,3 33,3 27,6 21,9 27,6

Respondents’ answers to the question “How often do you use digital services/
products in your daily life” depending on the respondent’s social status and 
employment sector, % of respondents
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Respondents’ answers to the question “Assess the impact of digitalization of 
the economy on you as a consumer”?” depending on the social status and 
employment sector of the respondent, % of respondents

Table E.3

Development 

of new digital 

skills

Higher 

quality of 

services 

received

Improvement of 

communication 

quality

Increase in 

the selection, 

convenience, and 

configuration of 

products (goods, 

services)

Reduction 

of consumer 

prices

Introduction 

of new 

products and 

services

Acceleration 

of access to 

products and 

services

A
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co
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m
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y Minimum 12,9 11,4 11,2 11,4 32,2 12,2 8,6

Average 44,3 39,4 33,5 31,1 54,3 36,0 32,9

Maximum 42,8 49,2 55,2 57,5 13,5 51,8 58,5

G
ov
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Minimum 28,6 21,4 11,2 21,4 40,5 26,2 26,2

Average 45,2 47,6 33,5 38,1 54,8 45,2 38,1

Maximum 26,2 31,0 55,2 40,5 4,8 28,6 35,7
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y Minimum 16,3 12,9 11,2 9,0 33,9 15,0 9,0

Average 42,9 44,6 34,3 36,1 48,9 35,2 26,2

Maximum 40,8 42,5 54,5 54,9 17,2 49,8 64,8

Te
m

po
ra

ri
ly

 
un

em
pl

oy
ed

Minimum 38,5 12,9 23,1 30,8 30,8 34,6 23,1

Average 42,3 44,6 50,0 34,6 53,8 34,6 46,2

Maximum 19,2 42,5 26,9 34,6 15,4 30,8 30,8
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s Minimum 29,5 22,9 21,0 21,9 33,3 21,0 19,0

Average 44,8 50,5 46,7 48,6 49,5 54,3 49,5

Maximum 25,7 26,7 32,4 29,5 17,1 24,8 31,4
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Table E.4Respondents’ answers to the question “Assess the impact of ICT development 
on you as an employee?” depending on the social status and employment 
sector of the respondent, % of respondents
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Minimum 14,3 46,0 8,8 9,5 9,4 12,3 12,2 47,7 17,5 12,0 13,4

Average 43,7 45,5 28,0 28,8 32,5 41,1 46,6 44,0 54,0 48,2 44,2

Maximum 42,0 8,5 63,2 61,7 58,2 46,6 41,2 8,3 28,5 39,8 42,5

G
ov
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en
t 

se
rv
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e

Minimum 33,3 52,4 23,8 14,3 9,5 14,3 19,0 38,1 21,4 11,9 21,4

Average 42,9 40,5 42,9 42,9 42,9 54,8 40,5 52,4 45,2 50,0 40,5

Maximum 23,8 7,1 33,3 42,9 47,6 31,0 40,5 9,5 33,3 38,1 38,1
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Minimum 24,9 57,9 18,9 16,7 13,3 20,2 18,9 60,5 23,2 17,6 19,7

Average 32,2 36,5 25,3 26,6 26,2 36,1 34,8 33,9 54,9 47,2 49,8
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Average 32,4 52,4 37,1 31,4 38,1 36,2 39,0 42,9 49,5 42,9 48,6

Maximum 25,7 8,6 36,2 40,0 38,1 35,2 33,3 7,6 17,1 28,6 23,8
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Table E.6 Respondents’ answers to the question “Which of the UN Sustainable 
Development Goals are more effectively achieved with the help of ICT?” 
depending on the social status and employment sector of the respondent, % 
of respondents

Academic 

community

Government 

service

Business 

community

Temporarily 

unemployed

Non-

governmental 

organizations

Goal 1. No poverty 36,9 38,1 35,2 50,0 58,1 

Goal 2. Zero hunger 23,2 21,4 22,7 26,9 38,1 

Goal 3. Good health and well-being 30,3 40,5 33,0 42,3 48,6 

Goal 4. Quality education 75,1 52,4 73,0 53,8 61,0 

Goal 5. Gender equality 28,2 19,0 26,2 26,9 26,7 

Goal 6. Clean water and sanitation 18,9 28,6 22,7 30,8 31,4 

Goal 7. Affordable and clean energy 28,2 23,8 39,5 26,9 30,5 

Goal 8. Decent work and economic growth 54,3 45,2 51,5 46,2 46,7 

Goal 9. Industry, innovation and infrastructure 54,9 38,1 61,4 26,9 46,7 

Goal 10. Reduced inequality 54,9 38,1 61,4 26,9 46,7 

Goal 11. Sustainable cities and communities 45,7 35,7 40,3 34,6 37,1 

Goal 12. Responsible consumption and 

production

36,5 28,6 29,6 23,1 23,8 

Goal 13. Climate action 16,0 11,9 23,6 26,9 19,0 

Goal 14. Life below water 14,3 9,5 18,0 7,7 16,2 

Goal 15. Life on land 18,3 16,7 21,9 26,9 29,5 

Goal 16. Peace, justice and strong institutions 18,3 16,7 21,9 26,9 29,5 

Goal 17. Partnership to achieve the Goal 46,2 38,1 41,6 34,6 33,3 



196 DIGITAL ECONOMY: 
IMPACT OF ICT ON HUMAN CAPITAL AND FORMATION OF FUTURE COMPETENCIES

Respondents’ answers to the question “Assess the role that, in your opinion, 
these institutions play in the development of the digital economy in Ukraine”, 
depending on the social status and sector of employment of the respondent, % 
of respondents

Table E.7

Public 

authorities

Local 

authorities

Business 

(companies and 

entrepreneurs)

Institutions 

of higher and 

vocational 

education

Developers of digital 

products and services

Public organizations 

and professional 

associations

A
ca

de
m

ic
 c

om
m

un
it

y

Minimum 21,1 33,7 7,4 19,1 7,1 25,1

Average 46,6 47,4 30,5 48,0 17,5 48,2

Maximum 26,9 12,8 58,5 27,4 72,5 16,5

DK/NA 5,4 6,2 3,7 5,5 2,9 10,3

G
ov

er
nm

en
t s

er
vi

ce Minimum 21,4 21,4 19,0 14,3 11,9 35,7

Average 52,4 64,3 35,7 40,5 23,8 45,2

Maximum 23,8 11,9 40,5 45,2 61,9 16,7

DK/NA 2,4 2,4 4,8 0,0 2,4 2,4

Bu
si

ne
ss

 c
om

m
un

it
y Minimum 26,6 39,1 8,2 26,6 10,7 31,3

Average 48,5 48,5 24,0 46,4 18,5 42,9

Maximum 21,9 8,2 65,7 24,0 68,2 17,2

DK/NA 3,0 4,3 2,1 3,0 2,6 8,6

Te
m

po
ra

ri
ly

 
un

em
pl

oy
ed

Minimum 38,5 34,6 23,1 15,4 11,5 26,9

Average 38,5 53,8 42,3 53,8 57,7 53,8

Maximum 19,2 3,8 30,8 26,9 26,9 7,7

DK/NA 3,8 7,7 3,8 3,8 3,8 11,5

N
on

-g
ov

er
nm

en
ta

l 
or

ga
ni

za
ti

on
s

Minimum 24,8 19,0 17,1 19,0 12,4 24,8

Average 39,0 50,5 52,4 46,7 36,2 50,5

Maximum 32,4 27,6 25,7 28,6 43,8 22,9

DK/NA 3,8 2,9 4,8 5,7 7,6 1,9
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Table E.8 Rating of the state and prospects of digitalization of sectors of the Ukrainian 
economy depending on the social group and employment sector

Current digitalization rating Prospective digitalization rating
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or
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s

Agriculture, forestry and fisheries 20 12 19 10 22 6 17 4 19 1

Mining and quarrying 18 19 23 14 23 4 5 1 16 2

Processing industry 15 17 21 22 20 8 10 2 8 3

Supply of electricity, gas, steam and air 

conditioning

11 10 11 17 17 13 13 12 11 4

Water supply 17 18 20 4 21 7 4 5 21 5

Sewerage, waste management 23 16 18 6 19 1 7 6 14 6

Construction 9 20 13 12 16 14 6 11 10 7

Wholesale and retail trade 2 1 1 3 13 22 23 22 20 8

Maintenance of motor vehicles and 

motorcycles

14 9 6 23 15 10 16 14 1 9

Transportation, warehousing, postal and 

courier services

5 7 5 2 9 19 15 19 23 10

Temporary accommodation and catering 

services

8 11 7 18 14 17 12 16 3 11

Information and telecommunications 1 2 2 1 18 23 22 23 22 12

Financial and insurance activities 3 4 3 5 7 21 20 20 17 13

Real estate transactions 10 14 17 13 10 12 9 8 9 14

Professional, scientific and technical activities 12 13 9 15 12 15 11 15 5 15

Administrative and support services activities 13 8 8 20 11 9 14 17 6 16

Public administration and defense 22 3 16 21 8 2 21 7 7 17

Compulsory social insurance 19 5 14 7 6 5 18 9 15 18
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Current digitalization rating Prospective digitalization rating
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Education 16 21 15 11 5 11 3 10 12 19

Health care and social assistance 21 15 22 16 1 3 8 3 4 20

Creative industries 4 6 4 19 3 20 19 21 2 21

Culture and art 6 22 12 9 4 16 2 13 18 22

Sports, entertainment and recreation 7 23 10 8 2 18 1 18 13 23

Respondents’ answers to the question “Assess your level of digital skills 
proficiency?” depending on the social status and sphere of employment of the 
respondent, %

Table E.9

Score Information literacy and data 

management skills

Communication and 

collaboration

Digital content 

creation

Cybersecurity Problem 

solving

A
ca

de
m

ic
 c

om
m

un
it

y 1 4,2 3,4 14,6 23,7 18,6

2 14,8 19,3 37,8 39,0 34,2

3 46,2 49,5 31,6 29,0 34,8

4 34,8 27,9 16,0 8,3 12,3

G
ov

er
nm

en
t s

er
vi

ce

1 14,3 9,5 35,7 35,7 21,4

2 14,3 26,2 26,2 28,6 38,1

3 45,2 45,2 28,6 26,2 28,6

4 26,2 19,0 9,5 9,5 11,9

Bu
si

ne
ss

 c
om

m
un

it
y 1 6,9 5,2 15,9 23,2 17,6

2 15,5 20,6 33,0 31,8 31,8

3 33,5 42,1 30,9 31,3 33,0

4 44,2 32,2 20,2 13,7 17,6

Сontinuation of Table E.8
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Table E.10Respondents’ answers to the question “Assess the importance of these 
competencies in the digital economy”, %

QUESTION BLOCK Employment sector - academic community

Minimum Average Maximum

Information literacy and data management skills (viewing, searching 

and filtering information; evaluating and managing data and digital 

content)

9,5 27,5 62,9

Communication and collaboration (interaction, exchange, cooperation, 

netiquette, digital identity management)

7,4 44 48,6

Digital content creation (digital content generation, transformation, 

integration, programming)

9,7 38,5 51,8

Cybersecurity (protection of devices and data, including personal data, 

avoiding risks for health, well-being and the environment)

11,5 30,8 57,7

Problem solving (solving technical problems, creative use of digital 

technologies, identifying gaps in digital competence)

10,3 39,7 50

Score Information literacy and data 

management skills

Communication and 

collaboration

Digital content 

creation

Cybersecurity Problem 

solving

Te
m

po
ra

ri
ly

 u
ne

m
pl

oy
ed

1 15,4 15,4 19,2 26,9 23,1

2 42,3 34,6 34,6 34,6 42,3

3 30,8 38,5 42,3 30,8 23,1

4 11,5 15,4 3,8 7,7 11,5

N
on

-g
ov

er
nm

en
ta

l 
or

ga
ni

za
ti

on
s

1 22,9 8,6 19,2 21,9 21,0

2 21,9 29,5 34,6 44,8 41,0

3 38,1 41,0 42,3 22,9 30,5

4 17,1 21,0 3,8 10,5 7,6

Сontinuation of Table E.9
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Table E.11 Respondents’ answers to the question “Assess the importance of these 
competencies for civil servants in the digital economy”, %

QUESTION BLOCK

QUESTION BLOCK

Employment sector – government service

Respondents’ answers to the question “Assess the importance of these 
competencies for your successful search for a new employment”, %

Table E.12

Minimum Average Maximum

Information literacy and data management skills (viewing, searching 

and filtering information; evaluating and managing data and digital 

content)

26,9 53,8 19,2

Communication and collaboration (interaction, exchange, cooperation, 

netiquette, digital identity management)

30,8 50 19,2

Digital content creation (digital content generation, transformation, 

integration, programming)

38,5 53,8 7,7

Cybersecurity (protection of devices and data, including personal data, 

avoiding risks for health, well-being and the environment)

46,2 46,2 7,7

Problem solving (solving technical problems, creative use of digital 

technologies, identifying gaps in digital competence)

30,8 53,8 15,4

Minimum Average Maximum

Information literacy and data management skills (viewing, searching 

and filtering information; evaluating and managing data and digital 

content)

21,4 26,2 52,4

Communication and collaboration (interaction, exchange, cooperation, 

netiquette, digital identity management)

14,3 42,9 42,9

Digital content creation (digital content generation, transformation, 

integration, programming)

26,2 52,4 21,4

Cybersecurity (protection of devices and data, including personal data, 

avoiding risks for health, well-being and the environment)

26,2 40,5 33,3

Problem solving (solving technical problems, creative use of digital 

technologies, identifying gaps in digital competence)

14,3 59,5 26,2

“Social status and employment sector – temporarily 
unemployed”
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