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ABSTRACT 

In the digital economy, the requirements of business, society and the state for the data provided by official statistics are 

increasing. The purpose of this study is to determine the features of statistical research in the digital economy and form, 

on this basis, criteria for assessing the level of development of the digital economy. 

There is a need for a statistical measurement of the development of the digital economy, while international standards in 

this area have not yet been formed. To solve this problem, it is necessary to develop a methodology for statistical obser-

vation, including for new processes and phenomena; optimize the collection and processing of primary data; to provide 

new forms of information presentation and the possibility of its flexible use by all interested users. The construction of an 

integrated system of statistical observations involves the full use of alternative data sources. 

To identify patterns, assess the scale and dynamics of the development of the digital economy, a systematic approach to 

statistics is required, which involves the development of a conceptual apparatus, the formation of a local classification and 

a system of statistical indicators, a statistical observation program and data collection tools. The work proposes a number 

of promising areas of statistical measurement of the digital economy, on the basis of which it is necessary to develop a set 

of corresponding e-criteria. To increase the reliability, accuracy and reliability of data, it is advisable to combine them 

from various sources and ensure that users are provided with appropriate information in accordance with their quality 

requirements. 
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1. INTRODUCTION 

Today, it is important to assess how the events of 2020 

will change the tactics and strategy of digital transfor-

mation, and how they will affect the modernization of in-

formation and communication technology (ICT) infra-

structure. Digital transformation is one of the main busi-

ness priorities in Ukraine. Most of these companies turned 

out to be in medicine and pharmaceuticals, fuel and energy 

complex, transport and logistics. In production, analytics 

are being introduced with the aim of predictive mainte-

nance of equipment, digital twins in railway logistics to 

optimize the transportation process, as well as machine vi-

sion systems and unmanned aerial vehicles for monitoring 

production and conducting technical inspections. All this 

helps the company to reduce costs and reduce industrial 

safety risks. 

Digital transformation is the transformation of the 

economy through the revision of business strategy, mod-

els, operations, products, marketing approach, goals, etc., 

through the adoption of digital technologies. Its main pur-

pose is to accelerate economic development. The digital 

transformation trend started a couple of years ago. Strate-

gies were developed, new positions were introduced, but 

not everyone clearly understood the essence of the digital 

economy. The pandemic gave a powerful impetus to digi-

talization and transformation of the economy, from a fash-

ionable strategy it is turning into a survival tactic. Self-iso-

lation forced enterprises to switch to a remote work format 

and quickly develop channels and services for building an 

online business. Where information technologies have al-

ready been introduced, processes have been digitized and 

online services have been implemented, the transition to 

work in the new environment was painless. A prediction 

that predicts the disappearance of about 40% of existing 

companies as a result of the digital revolution looks plau-

sible. 

The digital economy is currently undergoing a phase of 

active growth. Thus, the production of goods and services 

in the ICT sector in 2017 reached 15.5% of world GDP, 

and employment in this sector amounted to 100 million 

workers. Exports of ICT services in the sector increased in 

the period 2010–2015. by 40%. The global value of e-com-

merce is estimated by UNCTAD to have reached $ 29.4 

trillion in 2017, which is equivalent to 36% of GDP [1]. 

In the budget of Ukraine for 2021, expenditures on dig-

italization reach almost 1.8 billion UAH or 0.1% of the to-

tal budget expenditures of the entire state. Meanwhile, Eu-

ropean cities annually spend about 10-15% of their budget 
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on local initiatives. But compared to the spending on digi-

talization in the state budget for 2020, the budget for fur-

ther digital development that Ukraine has received is un-

precedented. 

However, there are many unsolved problems in this 

area. Thus, despite the increase in the number of Internet 

users in the world by 60%, more than half of the world's 

population still lacks access to these services. At the same 

time, the number of Internet users, as an indicator of the 

degree of penetration of DE technologies into everyday 

life, cannot be interpreted as an unconditional indicator of 

social progress. 

2. LITERATURE REVIEW 

The problem of digitalization of the economy, the chal-

lenges facing business, the state and society in this regard, 

the challenges posed by the digital economy, and the op-

portunities it provides are the object of intensive reflection 

among specialists. The issues of interconnection of the 

digital economy from the standpoint of radical innovations 

of the 4th industrial revolution are actively discussed [2], 

[3], the formation of which was prepared by the develop-

ment of mobile business [4]. Researchers pay attention to 

such important topics as the socio-economic consequences 

of the digitalization of the economy [5], [6]. The problem 

of processing large databases, which is the subject of ac-

tive discussion among scientists, officials and business-

men [7]. However, the issues of assessing the level of dig-

italization of the economy as an indicator of the competi-

tiveness of individual countries have not been sufficiently 

resolved and need further study. 

Digitalization of various aspects of the functioning of 

the economy and human life entails the transformation of 

both- nature itself and the amount of data on socio-eco-

nomic phenomena. The demand for statistical data is 

changing and at the same time new opportunities arise due 

to the development of digital communications and the 

emergence of large data sets suitable for statistical pro-

cessing and analysis. In addition, there is a need to statis-

tically measure the development of the digital economy, 

while international standards in this area have not yet 

emerged. 

The purpose of this study is to determine the features 

of statistical research in the digital economy and form, on 

this basis, criteria for assessing the level of development 

of the digital economy. 

3. STATISTICAL ASSESSMENT IN THE 

DIGITAL ECONOMY 

The basis of any digitalization is a modern ICT infra-

structure. The Internet makes it possible to continue to 

work, play sports, provide oneself with food and other es-

sential goods, communicate and relax. The current situa-

tion in the economy has shaped new experiences and in-

creased the penetration of digitalization in the lives of us-

ers. And "load testing" of IT models and systems revealed 

bottlenecks and clarified development priorities. Its main 

areas of development are cloud computing, digital work-

flow, and IT infrastructure security. It is the cloud model 

that provides a high degree of adaptability, which is im-

portant not only for efficient operation, but also for the sur-

vival of companies in the current environment. In general, 

as the experience of companies with a developed digital 

ecosystem shows, it is cloud technologies that underlie the 

rapid and successful implementation of innovations. They 

allow you to quickly launch new projects and scale exist-

ing ones. At the same time, the growing activity of the 

business in the implementation of digital projects is an im-

portant driver of the growth of the cloud services market. 

According to representatives of the largest cloud pro-

viders [8], in the first half of 2020, the growth in demand 

for cloud services from the overwhelming number of seg-

ments of the economy continued. At the same time, due to 

the prevailing circumstances, first of all, the demand in-

creased for solutions that allow: 

 

 Organize remote work of employees; 

 Build effective methods of personnel communication; 

 Organize storage of a large number of documents, ar-

chives, databases; 

 Implement fast provisioning of computing resources 

on demand. 

 

The pandemic has demonstrated the bottlenecks of the 

IT infrastructure, its pain points. Companies will identify 

them and will develop services and infrastructure accord-

ingly. IT infrastructure becomes critical for almost any 

business, and you need to think through all of its elements 

and servers, networks, end device performance. At the 

same time, the distributed edge infrastructure, supercom-

puters and blockchain turned out to be irrelevant for the 

respondents at this stage. 

In the digital economy, the requirements of business, 

society and the state for the data provided by official sta-

tistics are increasing. To answer this request, it is neces-

sary to develop a methodology of statistical observation, 

including for new processes and phenomena; optimize the 

collection and processing of primary data; to provide new 

forms of information presentation and the possibility of its 

flexible use by all interested users. The National Statistical 

Service should become a single methodological center for 

working with data, providing all interested users with up-

to-date, methodologically reliable statistical information. 

Already today, one of the serious problems of statisti-

cal observation is the discrepancy between the rules for 

collecting and processing statistical information with real 
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phenomena and processes taking place in the economy. 

The fact that the accounting of the parameters and results 

of economic activities of economic entities is carried out 

by state statistics bodies at the place of registration of a 

legal entity, and not at the place of actual implementation 

of economic activities, makes the information obtained un-

suitable for statistical analysis of managerial decision-

making. With the development of digital technologies and 

their more and more widespread implementation in all 

spheres of life, the share of the "virtual" sector of the econ-

omy will steadily grow - this refers to banking, legal ser-

vices, insurance, accounting, management, consulting and 

audit, IT business, metrological support, healthcare and 

more. Taking into account the development of "cloud" 

technologies, accounting for the place of provision of "vir-

tual" services is a rather difficult task even from a technical 

point of view. Avalanche development of the "virtual" 

economy sector. Big data observation should be the main 

form of statistical observation. 

The organizational scheme for the collection and pro-

cessing of statistical data should satisfy multidirectional 

requirements. On the one hand, data collection is designed 

to ensure that it temporarily receives information about 

current processes in full, on the other hand, it is important 

to minimize the burden on respondents. The simultaneous 

satisfaction of these requirements inevitably leads to the 

need to integrate data obtained from various sources and 

to form object-by-object time series. In this regard, it is 

necessary to more actively use data arrays generated in 

state information systems, including within the framework 

of administrative reporting, various registers and registers. 

The construction of an integrated system of statistical 

observations presupposes the full-scale use of alternative 

data sources - big data. At the same time, at present, over-

estimated expectations have been formed regarding the 

possibility of using this data source in order to form state 

statistics. In the wake of the excitement that has arisen, 

there are calls to replace the traditional methods of collect-

ing statistical information with the analysis of big data, 

which, in the absence of a single methodological frame-

work, can lead to the formation of a distorted view of real-

ity and incomparability of data. So, in Ukraine in 2019, an 

attempt was made to estimate the number of the country's 

population using big data technologies. The results ob-

tained were controversial. The state did not dare to use 

them for making managerial decisions in the social and 

economic spheres. The problem of conducting a classical 

population census in Ukraine is still relevant. 

The integration of big data into statistics should be 

based on a unified system of definitions and classifica-

tions, harmonized with the internationally recognized 

methodology of statistical observations. The formation of 

the digital economy is associated with the emergence of 

new phenomena, caused, in particular, by the replacement 

of traditional - "analog" - digital processes. 

To identify patterns, assess the scale and dynamics of 

the development of the digital economy, a systematic ap-

proach to statistics is required. To do this, it is necessary 

to form a conceptual apparatus, develop local classifica-

tions and a system of statistical indicators, a statistical ob-

servation program and data collection tools (Figure 1). Pri-

ority should be given to the quality of the classifications, 

as this will ultimately determine the quality of statistical 

information and the possibility of its analysis in various 

aspects. In particular, an adequate classification of digital 

technologies is required, excluding duplication and over-

lap. 

 
Development of 

a conceptual 
apparatus

Development of 
a program for 

statistical 
monitoring of the 
development of 

the digital 
economy

Modernization of 
the existing 
statistical 

observation 
instruments

Development of 
a classification 

system

Development of 
a scorecard

Formation of 
approaches to 
measuring the 

effects of digital 
transformation of 

economic and 
social sectors

Conducting 
a series of pilot 
surveys (testing 

instruments)

Organization of 
statistical 

research on 
topical areas of 
digital economy 

development

Development of 
methodological 

approaches to the 
practical use of 

big data

Creation of a 
unified 

multifunctional 
system for 
statistical 

measurement of 
the digital 
economy

 

Figure 1 Statistical assessment system in the digital econ-

omy 

Official statistics must respond quickly to new challenges 

by providing evidence-based answers to questions such as: 

 

 Implementation and demand for digital technologies; 

 Availability and demand for products and services re-

lated to digital technologies; 

 The dynamism of the development of the digital econ-

omy and its contribution to economic growth and the 

well-being of society; 

 The impact of digital technologies on the efficiency of 

doing business, employment, labor productivity and 

other socio-economic parameters; 

 The effectiveness of the state in the digital economy, 

including the impact of digital technologies on the 

quality of public services provided, relations between 

the state, society and business; 

 Assessment of the effectiveness of budgetary expend-

itures on the implementation of state policy measures 

in the field of the digital economy; 

 Assessment of the advantages and constraints on the 

competitiveness of countries in the global digital world. 
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4. OVERVIEW OF DIGITAL ECONOMY IN-

DICES 

A separate issue is the statistical assessment of the dig-

ital economy itself, its impact on macro- and microeco-

nomics. To increase the reliability, accuracy and reliability 

of data, it is advisable to combine them from various 

sources and ensure that users are provided with appropriate 

information in accordance with their quality requirements. 

To this end, it is necessary to coordinate the efforts of var-

ious actors involved in solving this problem. 

There are more than twenty international e-indices in 

the world, but the most used are: International Digital 

Economy and Society (I-DESI), ICT Development Index 

(IDI), Digital Opportunity Index (DOI), Digital Access In-

dex (DAI), Information Society Index (ISI). A number of 

consulting companies have already formed approaches to 

the statistical assessment of the development of the digital 

economy. economy and social sphere 

The DESI index is used as a tool for assessing the state 

of digitalization in the countries of the world, which takes 

into account 5 main groups of indicators: telecommunica-

tions, human capital, the use of the Internet, the integration 

of digital technologies, and digital public services. The In-

ternational Digital Economy and Society Index (I-DESI) 

extends DESI using a dataset of 24 indicators. It is calcu-

lated for 45 countries of the world. 

Along with this index, there is an index of development 

of information and communication technologies IDI. It is 

an integrated indicator comprising 11 indicators character-

izing access to ICT, the use of ICT and practical ICT skills. 

Composite e-indices based on sets of ICT indicators are 

used as an integrated characteristic of the level of develop-

ment of the digital society or its structural elements. At the 

same time, the set of indicators and the method of con-

structing the index largely depend on the selected priori-

ties. 

The growth rate of the digital transformation can be es-

timated using the BDI index. The Baltic Dry Index (BDI) 

integrates five private indexes: 

 

 Channels of transmission and storage of information - 

use of cloud technologies, corporate mail, messengers, 

automation systems; 

 Integration of digital technologies - the level of imple-

mentation in the company of such technologies as ar-

tificial intelligence, Internet of Things, 3D printing, 

use of online documents, electronic document man-

agement; 

 Use of Internet tools to promote and develop the com-

pany; 

 Information security - introduction of culture of pro-

tection of digital information, use of specialized anti-

virus programs; 

 Human capital - involvement of management in self-

development and development of personnel in the field 

of digital technologies. 

 

The development of digital culture in the business pro-

cesses of companies takes time and therefore, despite the 

growth of the index of digitalization of business, a value 

of 50 points indicates that the business is only half ready 

for the figure. At the same time, only 11% of companies 

have a high level of digitalization. Among medium-sized 

companies, the share reaches 20%, among individual en-

trepreneurs - 10%, among micro and small enterprises - 

12-1%. [9]. 

In our opinion, the most rational approach seems to be 

the approach based on the use of comparative analysis for 

a set of existing indicator models, determination according 

to the chosen criterion and its refinement in order to take 

into account the peculiarities of the development of the 

digital economy in Ukraine. 

Comparative data on the level of digitalization of the 

economy and society as a whole in various countries, 

which are contained, in particular, in the Rating of Global 

Digital Competitiveness, are also of interest. The compar-

ative assessment of countries in this ranking is based on 

their ability to perceive and effectively use digital technol-

ogies as a means of transforming regulatory practices, 

business models and society as a whole. This assessment 

is based on three complex factors that have received the 

following generalized names: knowledge, technological 

environment, openness to the future. 

Each of these factors is further broken down into three 

sub-factors, which, in turn, are detailed using six indica-

tors. The knowledge factor is understood as a system of 

knowledge that is necessary for understanding and creat-

ing new technologies and which are subdivided into the 

following three sub-factors: talent, education and retrain-

ing, scientific concentration. The technology environment 

factor is subdivided as sub-factors into regulatory frame-

work conditions, capital and technological framework 

conditions. Openness to the future is detailed through the 

subfactors of adaptive capacity, business agility and IT in-

tegration. 

According to this rating, the top ten countries in terms 

of digitalization in 2019 included the following (from first 

to tenth places, respectively): USA, Singapore, Germany, 

Sweden, Hong Kong (SAR), Switzerland, Netherlands, 

Korea, Norway and Finland. As for Ukraine, according to 

this rating, it took 58th place out of 63; for comparison, 

Poland - 32, Russia - 43 [1]. 

The position of Ukraine is characterized by instability, 

not showing a positive progressive trend (see Table 1). A 
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positive point is the situation with respect to individual as-

sessment elements: Digital / Technological skills (27 

place), Total public expenditure on education (11), Pupil-

teacher ratio (11), Graduates in Sciences (28), R&D 

productivity by publication (21) and Investment in Tele-

communications (7). 

Table 1 Dynamics of the level of digitalization in Ukraine, assessed on the basis of a set of key indicators [10] 

 2016 2017 2018 2019 2020 

Overall rating 59 60 58 60 58 

Knowledge 44 45 39 40 38 

Technology 60 62 61 61 59 

Future Readiness 61 61 61 62 61 

The worst situation is with the Technology criterion, 

which is explained by Ukraine's lag in terms of Scientific 

research legislation (61 place), Intellectual property rights 

(61), Mobile Broadband subscribers (63) and Wireless 

broadband (62). This information should be used in the de-

velopment of the state digitalization program [10]. 

5. CRITERIA FOR STATISTICAL ASSESS-

MENT OF THE DIGITAL ECONOMY 

However, in the process of forming indicators for as-

sessing the level of development of the digital economy. It 

is necessary to take into account the main technological 

trends, the development of which made it possible to main-

tain the sustainable functioning of society in conditions of 

quarantine and forced isolation during a pandemic and 

may have a longer-term impact on the global economy af-

ter the end of COVID-19. Let's consider the main techno-

logical trends of the DE. 

1. Online trading and robotic delivery. COVID-19 has 

transformed online selling from an added value to an ab-

solute necessity for businesses around the world. Online 

sales must be supported by a reliable logistics system. At 

the same time, courier delivery is not safe from the point 

of view of the threat of virus transmission. Therefore, 

many companies have launched contactless delivery ser-

vices, in which the transfer of an order is not carried out 

from hand to hand, but in a specific location, without direct 

contact between people. Chinese e-commerce companies 

are stepping up the development of robotic delivery sys-

tems. 

2. Electronic and contactless payments. In a pandemic, 

electronic payments, both with bank cards and with elec-

tronic wallets, are the recommended payment methods to 

prevent the spread of the virus. Electronic payments allow 

you to make online purchases, pay for goods, services, util-

ities, and even issue tax deductions. Direct access to elec-

tronic payments depends on the coverage area of the Inter-

net and the availability of the necessary devices for clear-

ing money. 

3. Remote work. Remote work requires technologies such 

as VPN, VoIP, virtual conferencing, cloud computing, col-

laboration tools, and even facial recognition technologies 

to use virtual backgrounds to protect home privacy. At the 

same time, remote work saves time spent on the road and 

provides more flexibility for the employee's work sched-

ule. At the same time, teleworking can create additional 

difficulties for both employers and employees. Infor-

mation security, privacy protection, and timely technical 

support can be challenging. Conflicts related to labor leg-

islation can be aggravated: ensuring the safety of the work-

place or issues of taxation of employees. There may be 

psychological problems associated with loneliness of 

workers, lack of balance between work and private life. 

More psychological research is needed to understand the 

impact of teleworking on people. 

4. Distance learning. By mid-April 2020, 191 countries an-

nounced the suspension of school and university educa-

tion, affecting a total of at least 1.57 billion students [11]. 

Many educational institutions began to conduct online 

training in order to avoid disruption of educational pro-

cesses by quarantine measures. The technologies involved 

in online learning are similar to those used in telecommut-

ing, and also include virtual reality, augmented reality, 3D 

printing, and the use of AI robots as teachers. 

5. Telemedicine can be an effective way to prevent the 

growth of morbidity, while fully maintaining the primary 

care processes. Wearable personal IoT devices can track 

vital signs. Chatbots can make initial diagnoses based on 

the symptoms provided by the patient. However, its imple-

mentation requires a certain level of technical literacy as 

well as a stable internet connection. The regulations gov-

erning the medical field do not provide for the possibilities 

and specifics of telemedicine. 

6. Online entertainment: Cloud raves and online concert 

broadcasts, online movies, museums and cultural heritage 

sites offer virtual tours. Since the start of the epidemic, 

online video game traffic has skyrocketed. 

7. International Supply Chains - Big Data, Cloud Compu-

ting, IoT and Blockchain are creating a more sustainable 

supply chain management system by improving data accu-

racy and stimulating data exchange. 

8. Robotics and drones. The pandemic has made the world 

realize how much we depend on human interactions in all 
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processes. Businesses most affected by labor-intensive 

processes such as retail, food processing, industry and lo-

gistics. All this was the impetus for more active use of ro-

bots and research in the field of robotics. In recent months, 

robots have been used in all sorts of processes, from disin-

fecting surfaces to delivering food to people in quarantine. 

Drones have also been used for dog walking and delivering 

goods. 

 

6. CONCLUSIONS 
 

All of the above technological trends are based on sta-

ble, high-speed and affordable Internet. Addressing issues 

in ensuring universal access to the Internet will continue to 

be a challenge. Thus, the criterion of the country's readi-

ness for digitalization should also be statistically assessed. 

In our opinion, among the promising areas of statistical 

measurement of the digital economy, the following criteria 

should be taken into account: 

 

 Costs for the development of the digital economy; 

 Creation and dissemination of digital technologies, in-

cluding research and development in the field of digital 

technologies; 

 Protection of intellectual property rights and transfer 

of digital technologies; 

 Innovations related to digital technologies; 

 Digital engineering; 

 Human capital and labor market, including the acqui-

sition and development of digital skills; employment, 

including such new forms of it as distance and platform 

employment; 

 The use of digital technologies in sectors of the econ-

omy and the social sphere (in education, healthcare, 

social services for the population); 

 State and municipal administration; 

 Production of digital content (digital products and ser-

vices: images, video, audio, texts, games, etc.); 

 Electronic commerce; 

 Foreign trade in digital technologies and related goods 

and services; 

 Trust in the digital environment (cyber security, per-

sonal data protection); 

 Digital equality and inclusion of socially unprotected 

(vulnerable) groups of the population (with disabilities, 

living in remote areas, pensioners, etc.); 

 Creation of a single information space for all business 

entities and management entities. 

 

However, the current practice of statistical observa-

tions in Ukraine is limited to the field of ICT and the de-

velopment of the information society, providing for the 

measurement of parameters for the development of the 

ICT sector and the IT industry, employment and training, 

information infrastructure, the use of ICT tools in organi-

zations and the population, the spread of certain types of 

digital technologies in enterprises. The composition of the 

currently available statistical information only partially 

characterizes the development of the digital economy. The 

development of the methodology for assessing the digital 

dynamics in the country can form the basis for the devel-

opment of an integral indicator of the development of dig-

ital dynamics in the country. And here there is a big prob-

lem of how to combine indicators with a functional statis-

tical system. 
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