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Abstract. The article defines the goals of digital transformation of 
companies, highlights the main distinctive elements of digitalization of 
enterprises, and classifies the factors that affect the speed of digital 

transformation. The authors assessed the level of digital economy 
development in Russia, Ukraine and developed countries over the period of 
2007-2020 according to the International Digital Economy and Society 
Index (I-DESI) as well as the Global Innovation Index (GII). The change 
in the ranking of individual countries according to the GII is presented, top 
ten leading countries in each group are identified. The authors compare the 
most popular innovative technological trends, present the expected 
payback periods for investments in digital solutions in Russia and the 
world, determine the barriers that hinder the development of digitalization 

in companies. The analysis carried out shows that against the background 
of a significant slowdown in the global economic growth, there are 
concerns about a reduction in R&D, venture capital and intellectual 
property.  

1 Problem statement 

The latest digital technology advances play an important role in stimulating the economic 

growth of countries and integrated macroregions; in this case, the digital economy is 

growing much faster than the traditional one. Most of this growth is based and provided by 

modern technology advances, including the rapidly developing information and 
telecommunications technology (ICT). For example, the ICT sector accounts for almost 5% 

of the EU economy and a quarter of all its business expenses. ICT investment accounts for 

half of all productivity growth in Europe. 

1.1 Recent scientific researches and papers analysis  

Implementation of innovative digital technology advances is studied by Russian and foreign 

scholars, e.g., A. I. Shinkevich, T. V. Malysheva, E. N. Ryabinina, N. V. Morozova, G. N. 

Sokolova, I. A. Vasileva, I. I. Ishmuradova (2016) [10]; T. A. Golovina, A. V. Polyanin, K. 
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V. Kokorev (2016) [3]; K. E. Kovalenko, S. Y. Bakhvalov, A. O. Zekiy, V. V. Vikulina, S. 

A. Tinkov, T. V. Tkacheva (2019) [6], E. Kharchenko, E. Alpeeva O. (2014) [4]. 

The works of Yu. Vertakova, V. Plotnikov (2016) [12]; Yu. Polozhentseva (2016) [8]; S. 

Tinkov, I. Babenko, , E. Tinkova (2019) [11]; I. N. Kosareva, V. P. Samarina (2019) [13]; 

O. V. Ovchinkin, A. I. Pykhtin, L. V. Shirokova (2019) [7]; T. Kolmykova, E. Merzlyakova 

(2019) [5], F. Galimulina, A. Shinkevich, I. Zhukovskaya, I. Komissarova, A. Mayorova, I. 

Astafyeva, N. Klimova, K. Nabiullina (2016) [1], A. Polyanin, O. Popova, I. Dokukina 

(2016) [9] are devoted to the international and Russian experience of applying different 

forms of digital transformation in organizations and enterprises. 

However, in our opinion, insufficient attention has been paid to the tasks of ensuring 

balanced management of the implementation of innovative digital technology advances 
applying the mechanisms of state regulation in the socio-economic development of different 

regions. 

2 Key research results  

Innovative digitalization is considered from the standpoint of providing the necessary 

infrastructure for the interaction of participants in the innovation process, since digital 

technology advances themselves are innovations for enterprises. Enterprise digital 

innovation is a tool that uses digital processes, resources and services based on digital 
transformation technologies. The goals of digital transformation of companies range from 

the implementation of individual digital solutions to cultural transformation and creation of 

ecosystems (Table 1). 

Table 1. Goals of digital transformation of companies 

Typical goals of digital 

transformation 

Brief description  

Operational effectiveness 
improvement 

Cost reduction, reliability enhancement, operational problems 
solution through digitalization 

Enhancement of companies’ 
product and services 
competitiveness  

 

Launching new products applying digital technology; transition to 
new business models applying digital technology to maintain 
companies’ competitiveness to improve the level of customer 

service 

Improvement of the quality of 
business decisions and business 
transparency 
 

Collection of new data and translation of existing data into digital 
format and implementation of data analytics tools: control of 
company’s activities; improvement of business decisions quality 
and human errors elimination  

Implementation of innovative 
projects based on digital 

technologies 

Development and implementation of innovative solutions based on 
digital technologies; supply of solutions to external consumers 

Improvement of the level of 
companies’ viability 
 

Digital, cultural, organizational and often operational 
transformation for a qualitative change in the company (‘digital 
company’): speed and flexibility of business processes and 
resource use; quick response to changes in external conditions; 
customer focus 

Upgrade of companies’ 

business to an ecosystem 
(platform)  

Monetization of the existing customer base of a company or 

technology platform through creation of a digital ecosystem; 
company’s moving beyond the traditional industries 

The main distinguishing elements of enterprise digitalization are: 

‒ Digitalization is all-encompassing and involves the creation of a ‘digital ecosystem’, a 

‘digital platform’ for information exchange between structural divisions of an enterprise for 

making operational decisions that allow processing large amounts of data; 
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‒ Digitalization allows receiving continuous information concerning the state of all 

processes, systems and structures of the enterprise, collecting, processing, analyzing data; 

‒ Application of digital technologies can accelerate operational decision-making. 

When introduced into the activities of an enterprise, digital technology advances provide 

a number of advantages, for example, ensuring information integration of the stages of the 

manufactured products lifecycles. Digital transformation provides a qualitative improvement 

in the business processes of an enterprise through the introduction of innovations and the 

application of business models to the modern digital economy conditions . 

According to the study by the Organisation for Economic Co-operation and Development 

(OECD), there are two main factors influencing the speed of digital technologies 

implementation. The first factor is the internal capabilities of an organization, the second one 
provides driving digital transformation (Figure 1). 

 Digital innovations create the necessary conditions for the development and 

implementation of other innovations aimed at the product commercialization.  

Accordingly, digital innovations act as drivers for ensuring the transformation of the 

internal environment in such a way that the initiated innovative processes in the production 

sector could achieve the required results. 

 

 

 

 

 

 

 

 

 
 

Fig. 1. Factors influencing the speed of digital transformation  

The table 2 shows the composition of the groups of the countries by the level of 

digitalization implementation as of 2018 with regard to the I-DESI 2020 sub-indices. The 

average values have generally increased, which indicates an increase in the level of 

digitalization in all the countries observed, which, in addition to positive aspects, cause a 

number of problems. 

In connection with a change in the information policy of states, there is a loss of jobs, the 

suspension of some business processes, a lack of time to optimize others. So, special 

attention should be paid to the issue of human capital in the context of digitalization, in other 

words, to adapt a person to the new world as much as possible, similar to the industrial 

production revolution in the past. In order to make this process ‘less painful’, there is a need 

to develop measures aimed at mitigating the impact of new technologies on the labour 
market. First of all, it is advisable to develop person’s adaptability and learning skills. In the 

process of organizing company’s management, it is logical to encourage its personnel 

continuous professional development. 

Digitalization of an enterprise is an adaptable toolkit for transforming an enterprise 

management system based on digital technology advances implemented in an innovative 

infrastructure. We have identified the main elements of digitalization of enterprises, which 

Digital transformation 

Internal capabilities of an organization Driving factors  

- management processes; 

- availability of resources; 

- reasonable distribution of resoures 

- level of competition in the industry;  

- technology availability; 

- capital availability;  

- legislation development  
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include functional areas that are subjected to digital transformation: the production system, 

the operating system, the personnel system and the system of business processes. 

Table 2. Composition of clusters by level of digitalization in 2019 

Cluster1– high level of digitalization Cluster 2–level of digitalization is not high 

Europe Other countries Europe Other countries 

Sweden 
Great Britain 
Germany 
France 

Netherlands 
Austria 
Belgium 
Denmark 
Spain 
Finland 
Estonia 
Ireland 

Luxembourg 
  

Switzerland 
USA 
South Korea 
Japan 

Canada 
Australia 
Norway 
New Zealand 
Iceland  

Bulgaria 
Croatia 
Cyprus 
Czech Republic 

Greece 
Hungary 
Italy 
Latvia 
Lithuania 
Malta 
Poland 
Portugal 

Romania 
Slovakia 
Slovenia 

China 
Israel 
Russia 
Serbia 

Turkey 
Mexico 
Brazil 
Chile 

Source: [2]. 
 

The development of the digitalization process depends on the level of the economy 

development. According to the Harvard Business Review, Great Britain, the United Arab 

Emirates, Malaysia, etc. are the leading countries. The USA, Germany, Finland and Canada 

have developed digital economies. Russia belongs to the group of the countries with a low 

level of digitalization. 

In such countries as the EU countries, UAE, Singapore, New Zealand, China, Malaysia 

and Saudi Arabia, the government is making significant efforts to increase the level of 

digitalization. So, in Germany there is a large-scale Industrie 4.0 program for digitalization 

of the industry; in China ‒ Made in China ‒ 2025 program; in the USA ‒ Digital Economy 

program; in the UK ‒ Digital Economy Strategy and Industrial Strategy. 
Based on the results of a study conducted by KPMG in Russia and Gartner, we made a 

comparison of the most popular technology trends that will contribute to the development of 

companies’ digitalization (Table 3). Artificial intelligence and big data analysis tools will be 

the main areas of development in Russia by 2023. Digital twins, edge computing, smart 

space and quantum computing are distinguished as the main areas of enterprise digitalization 

abroad. 

Table 3. Comparison of the most popular technology trends 

 
KPMG Gartner 

1 Big data 1 Internet of Things  

2 Robotization 2 Big data 

3 Artificial Intelligence   3 Artificial intelligence 

4 Chatbots 4 Digital twins  

5 Optical recognition  5 Edge Computing 

6 Internet of Things 6 Virtual reality 

7 Blockchain 7 Blockchain 

8 Virtual reality  8 Smart space  

 9 Digital Ethics and Privacy 

 10 Quantum computing 

Source: [2] 
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At present, Russia has accumulated significant potential to catch up with the countries 

leading in terms of rates of economy digitalization. In Russia, large enterprises are actively 

introducing digital technology advances implementing pilot projects. Thus, in 2020, more 

than 36% of companies were ready to invest over 100 million euros in the implementation of 

projects to introduce new technological advances. 

Figure 2 presents the results of a global study. Thus, among the respondents there were 

heads of foreign companies, of which 42% plan to recoup their investments in less than 2 

years, and 30% of companies expect to recoup them within 12 months. However, among the 

heads of Russian companies, only 51% of respondents expect that the investment will pay 

off in less than 2 years; 43% prefer to implement only those technological advances that 

have already been introduced on the market and their payback period will be from 2 to 5 
years; at the same time, 38% of company leaders are ready to invest their funds in 

digitalization with a payback period of 1-2 years. 

 

Source: [2] 

Fig. 2. Expected payback periods for investments in digital solutions in Russia and in the 

world, %  

 

In the world, 30 % of enterprises implement digitalization projects within one year; in 

Russia, the share of such enterprises is just 13 %. It should be noted that the digital 

transformation of foreign enterprises is complex in nature, i.e. digitization encompasses all 

enterprise processes, including management system. At Russian enterprises, digitalization 

is limited to the area of production. 

Recently, the development of the Russian IT industry has been developing rather 

successfully, creating competitive products that are in demand in the domestic and world 
markets (1C, ABBYY, Kaspersky Lab). At the same time, the indicators of business 

digitalization in Russia are noticeably lower than in most countries with a developed digital 

economy (Figure 3). 
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Source: [2] 

Fig. 3. Business Digitalization Index  
 

The development of the digital economy in Russia is constrained by a number of 

reasons the main of which are lack of professionals, lack of financial resources, lack of 

digital technology knowledge, etc. Strategy Partners surveyed some companies; according 

to the inquiry, one company could choose three barriers that hinder digitalization in 

organizations (Figure 4). 

At the same time, special attention must be paid to creating a favourable environment 

that would provide the necessary conditions for the development of the digital economy, in 

particular, support for innovative developments and the implementation of technological 

advances that will contribute to implementation of innovations in all sectors of the 

economy. 
 

 
Source: [2] 

Fig. 4. Barriers that hinder the digitalization in organizations  
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Innovation is concentrated in science and technology clusters in the high-income 

countries and territories, primarily in China. There are also discrepancies in the ranking of 

world scientific and technological (ST) clusters. The first hundred clusters are located in 26 

countries, 6 of which (Brazil, China, India, Iran, Turkey and the Russian Federation) are 

classified as middle-income countries. The largest number of clusters (25) is still located in 

the United States, followed by China (17), Germany (10), and Japan (5). 

3 Conclusion 

The paper highlights the goals of digital transformation of companies, proposes the main 

distinctive elements of digitalization of enterprises, and classifies the factors that affect the 

speed of digital transformation. 
The authors assessed the level of digital economy development in Russia, Ukraine and 

developed countries for the period of 2007-2020 according to the International Digital 

Economy and Society Index (I-DESI) as well as the Global Innovation Index (GII). The 

changes in the ranking of individual countries by GII is presented, top ten leading countries 

in each group are identified. 

The paper compares the most popular innovative technological trends, presents the 

expected payback periods for investments in digital solutions in Russia and the world, and 

highlights the barriers hindering the development of digitalization in companies.  

The analysis carried out shows that against the background of a significant slowdown in 

global economic growth, there are concerns about a reduction in R&D, venture capital and 

intellectual property.  
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