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Introduction. Digital transformation (hereinafter referred to as digitalization) and the widespread introduction 
of digital technologies in all spheres of public life and economic relations are key milestones in the development of 
the world economy. 

Problem Statement. The economy digitalization requires effective government regulation and support, the 
mechanisms and tools of which shall be developed in accordance with the current conditions of the digitalization 
environment through identifying appropriate incentives.

Purpose. The purpose of this research is the identification of factors and the assessment of the development 
of Ukraine’s digital economy based on the methodological approach proposed by the authors.

Materials and Methods. The methodology for assessing the factors of the development of the digital econo-
my (based on the calculation of the integrated index and the results of the expert survey) involves the use of the 
main components method and the multiplicative approach. The evaluation methodology comprises the six compo-
nents: (1) strategy, (2) design, (3) expertise, (4) qualitative evaluation, (5) quantitative evaluation, and (6) 
conclusion. The factors of digital economy development are grouped based on the following elements: (1) self-
sufficiency, (2) efficiency, (3) involvement, (4) infrastructure, (5) readiness, and (6) cooperation.

Results. The spheres to which the government policy in the sphere of digital economy development of Ukraine 
is directed have been defined. The integrated index is equal to 0.603 that which is an evidence of the medium 
level of development (favorable status) of the digital technology environment. The highest values of the index 
have reported for self-sufficiency (0.884), efficiency (0.717), and readiness (0.753). The lowest index has been 
obtained for the involvement component (0.224).
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Conclusions. Favorable environment for the economy digitalization can be achieved through the implementa-
tion of measures to develop appropriate infrastructure and organizational and institutional support for pursuing 
policies of digitalization of the economic system and society, as well as projects and programs for digital cooperation.

K e y w o r d s : digital economy, digitization environment, components, integral, information society, and national 
policy.

One of the key current global megatrends is the 
wide-scale transition to the digital economy [1]. 
The world already lives in a global information 
environment that has penetrated all areas of so-
cial life without exception: economy, entrepre-
neurship, social activity, public administration, 
politics, housing and communal services, public 
sector, information, and technological spheres. It 
is predominantly an objective development pro-
cess that contributes to increasing efficiency at 
all levels: ICT products and services [2—3], the 
productivity of manufacturing and economic sys-
tems [4—5], innovative and technologically ac-
tive enterprises [6], and industries where digital 
technologies are being actively deployed [7].

The information society and digital business is 
a modern reality [8]. Innovations in the field of 
digital information technology accelerate the 
growth and improve the quality of life for people 
[9—12]. The development of information techno-
logy also creates new businesses, opens new mar-
kets, and creates new products [13—14]. The links 
between digital technology development and bu-
siness activity, economic growth, international 
competitiveness, inclusiveness, and econo mic se-
curity of national economies, are becoming in-
creasingly closer [15—17].

The creation and implementation of digital 
technologies in the economy is invaluable for 
transformational economies, including the Ukrai-
nian economy, which have not yet formed a high-
quality market and an institutional environment 
capable of ensuring the functioning and develop-
ment of the national economy on par with the 
lea ding world economies [18]. Moreover, the ac-
tive expansion of the digital economy allows such 
countries to make a significant “leap” in their in-
novative development, and therefore occupy hi-
gher positions among the world leading economies. 

It is possible as, first, the global digital market-
place, is shaping [19], and secondly, dynamic, and 
newer, better quality and competitive products can 
simultaneously supersede products, services and 
even whole market niches [20—23]. The digital eco-
nomy is largely an instrument of state regulation 
of the processes in the circular economy [24—25] 
and in a society with high levels of shadow rela-
tionships [26]. To achieve this, digital technology 
should become the basis for development strate-
gies [27—29], as well as the foundation of the bu-
siness behavior models for leading enterprises in 
the real sector of the national economy [30].

High rates of development of the digital econo-
my, its efficiency and prevalence in all areas and 
sectors of the economy depend on the quality of 
state regulation of these processes. The develop-
ment and implementation of optimal management 
decisions require sufficient information and ana-
lytical basis. Nowadays, there are numerous tech-
niques and methodological approaches for evalua-
ting the digital economy in scholarly research 
di scourse [31—36]. However, they are more con-
cerned with introducing certain aspects of digiti-
zation, assessing its impact on business volumes 
and profits (microeconomic level). At the macro-
economic level, methodological approaches to 
ana lyzing trends in the digital economy reduce 
to ranking world economies. These reports in-
clude the Global Competitiveness Index WEF, 
the IMD World Competitiveness Yearbook, the 
IMD World Digital Competitiveness Ranking 
and the Global Innovation Index INSEAD.

However, scholarly research discourse lacks a 
methodology for evaluating the digitalization of 
the economy at the junction of micro- and macro-
levels. There is a lack of a methodology for eva-
luating the environment for the expansion of the 
digitalization of the economy as a digitalization 
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important informational and analytical basis for 
identifying problematic aspects. The methodo lo-
gical gap is the lack of identification of the factors 
contributing to the development of this sector of 
the economy. After all, the available methods do 
not answer the following questions: whether a high-
quality digital economy functions in the count ry; 

what aspects of the environment have not been 
developed and what are the key factors for stimu-
lating digitization.

This paper presents the authors’ methodologi-
cal approach to identification and assessing fac-
tors of the development of the digital economy, 
which involves the calculation of the integral in-

Fig. 1. Methodological algorithm for identification and analysing factors of the development of the digital economy
Source: author’s own processing.   
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dex and the corresponding sub-indexes, the levels 
of importance of indicators and sub-indexes and 
the identification of factors influencing further 
digitization. The results are differentiated accor-
ding to the business sectors (manufacture, trade, 
services), enabling the further detailed scholarly 
research [37] in the field, as well as study of the 
factors of digital economy [38—40].

The purpose of this research is identifying the 
factors and evaluate the development of the di-
gital economy of Ukraine based on the authors’ 
methodological approach.

2. DETAILS OF IDENTIFICATION 
FACTORS OF THE DEVELOPMENT 
OF THE DIGITAL ECONOMY 

The authors’ methodology for identification and 
assessing factors of the development of the digi-
tal economy is based on an algorithm that inclu-
des six stages: strategy, design, expertise, qualita-
tive and quantitative assessment, and conclusion 
(Fig. 1). The methodology also separates the con-
ditions necessary for the development of the digi-
tal economy: (1) self-sufficiency; (2) efficiency; (3) 
involvement; (4) infrastructure; (5) readiness, and 
(6) cooperation.

The key role in ensuring the reliability of the 
obtained data (comprehensive study), as well as 
reflecting the real situation, is given to the justi-
fication of components of the development of the 
digital economy. It is necessary to consider the 
background, the “past”, that is, the readiness of 
local units for their current activity in line with 
the implementation of digital technologies and 
ensuring the digitalization of the national econo-
my. Such readiness implies the accumulation of 
fi nancial and investment resources by economic 
entities, which can be invested in business digi-
talization projects, training of necessary manage-
ment and R&D personnel, acquisition of software 
and hardware and enabling access to data net-
works (“Self-sufficiency” component). 

Secondly, it is important to reflect the “real si-
tuation”, in particular the impact of the use of di-
gital technologies on the growth of efficiency of 

business entities that implement them (“Efficien-
cy” component).

Thirdly, readiness of enterprises to adopt pro-
cesses of digitalization should be assessed, which 
is the “future” characteristic of their readiness for 
digital development (component “Readiness”). 
Qua litative and systematic development of a di-
gital economy requires an equal involvement in 
this process of all its institutional sectors: e-busi-
ness, e-governance and the information society 
(“Involvement” component). It is acknowledged 
that one of the basic preconditions of formation 
and development of each market, industry, econo-
mic activity, and economic sector, is to build up 
the infrastructure, elements of which can provide 
sufficient support for the development of appro-
priate processes for all their components and pa-
rameters. Given this, the availability and effec-
tiveness of the functioning of its infrastructure 
(“Infrastructure” component) is an important com-
ponent of the environment sector development of 
the digital economy to consider.

To develop and implement the digital techno-
logies, companies must cooperate with business 
consultants, IT freelancers, IT companies, research 
institutions, experts of the market of intellectual 
property, law firms and engineering companies. 
They must establish cooperation to build shared 
information and communication networks with 
customers and contractors.

Considering these circumstances, there is a gro-
wing assertion that the level of developmental 
cooperation in the sphere of business digitaliza-
tion and economics is an important component of 
the quality of the environment in this area (“Co-
operation” component).

Accordingly, the architecture of the digital eco-
nomy development model (IEID) is represented by 
the following system (1):

IEID = F                                                                     , (1)

SelfS ↑ (FIS ↑; PM ↑; PT ↑; SaH ↑; DN ↑) 
Efec ↑ (PI ↑; EL ↑; RS ↑; BPA ↑; PC ↑)   
Atr ↑ (PBC ↑; PIA ↑; BAC ↑; GS ↑; PPC ↑)        
Infr ↑ (DPD ↑; CPD ↑; DI ↑; BITS ↑; SaHs ↑)  
Dev ↑ (SaHM ↑; DD ↑; ATI ↑; SC ↑; DM ↑) 
Coop ↑ (ITCP ↑; CC ↑; BPC ↑; eBD ↑; DClu ↑)
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in which SelfS is a component of “Self-sufficien-
cy” level; FIS is the adequacy of financial and in-
vestment support; PM is the availability of mana-
gerial staff for the project management of digita-
lization; PT is opportunities to attract R&D 
personnel; SaH is the availability of software and 
hardware; DN is the availability of networks and 
data storage;

Efec is a component of “Efficiency” level; PI is 
the level of influence on the intensification of 
production; EL is the measure to eliminate unpro-
ductive losses; RS is the impact of resources sav-
ings; BPA is impact assessment on the acceleration 
management of business processes; PC is the level 
of influence on the product competitiveness;

Atr is the component of “Involvement” level; 
PBC is readiness for digital cooperation between 
the population and businesses; PIA is the popula-
tion activity for the acquisition and using of digi-
tal products; BAC is the development of digital 
communication of businesses and the government; 
GS is the level of government support to intro-
duce digital technologies; PPC is the development 
of public and private cooperation in the sphere of 
digitalization;

Infr is the component of “Infrastructure” level; 
DPD is the availability of digital platforms for 
businesses, government and population; CPD is 
the development status of digital cloud platforms; 
DI is the accessibility of services by the subjects 
of technological, R&D activities; BITS is the ac-
cessibility of IT products for businesses; SaHs is 
the availability of modern software and hardware 
for businesses;

Dev is the component of “Readiness” level; 
SaHM is the state-of-the-art level of software and 
hardware at companies; DD is the current status 
of digitalization in the business processes; ATI is 
the involvement of enterprises for the creation 
and implementation of advanced digital techno-
logies; SC is the effectiveness of cooperation of 
businesses and providers of digital products; DM 
denotes the management systems for t imple-
menting digitalization at enterprises;

Coop is the component of “Cooperation” level; 
ITCP is the level of enterprise participation in the 

IT cluster; CC is the online “transfer” of the rela-
tions with buyers; BPC is the level of online “trans-
fer” of partner relations; eBD is the quality of en-
terprise operations to create digital platforms for 
virtual environment for user interaction; DClu is 
the digitization level of the members of existing 
clusters as well as of other integrated systems, 
on a unified digital platform.

To create a database as part of the characteris-
tics of the state of the main aspects of the deve-
lopment of the digital economy, the Delphi me-
thod of collective expert evaluation is used. This 
approach has been applied to determine the rela-
tive importance of block components to elimina-
te less influential blocks and to identify priority 
components. Based on the expert assessments, it 
is possible to construct an integrated index of the 
environment for the digital economy development.

The principles of using peer expert reviews are:
  using a heterogeneous composition of the ex-

pert group (experts represent three sectors of 
economic activity: manufacture, trade, and ser-
vices). Experts are managers, experts of lea-
ding enterprises; executives, specialists of IT-
companies that cooperate with domestic busi-
nesses; executives, experts of leading organiza-
tions dealing with digital transformation; re-
presentatives of the relevant authorities;

  involvement of 36 experts in the panel group 
(12 persons from each area). 

  involving high-level experts (profile and expe-
rience, level of problems solved), to ensure ob-
jectivity and impartiality;

  ensuring high self-evaluation by the experts of 
their awareness of the current state of develop-
ment of digitalization processes at the macro- 
and micro-levels, conditions, factors, and trends 
that determine them.
The questionnaire for expert survey is given in 

Appendix A.

3. RESEARCH METHODOLOGY 

The methodology of identification and assessing 
factors of the development of the digital economy 
(based on calculating an integral index and re-
sults of the expert survey), involves the use of the 
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Provide your description of the readiness of domestic business 
entities for the development of the digitalization sector

Describe the current state of development in Ukraine of coope-
ration and cooperation of business focused on the develop-
ment of the digitalization sector. 

Appendix A
Questionnaire for expert research

Assess the level of self-sufficiency (financial, resource, per -
s  onnel, communication and technological support and rea di-
ness) of domestic business entities in relation to the creation, 
attraction, and implementation of digital technologies.

Identify the potential impact of the introduction of digital 
technologies on the effectiveness of their functioning and de-
velopment about domestic business.

Describe the current state of involvement of sectors of the digi-
tal economy (e-governance, e-society, e-business) in the pro-
cesses of its development in Ukraine.

Assess the state of development of the digitalization infrastruc-
ture of the economy in Ukraine.

   Indicators Mark

1. Adequacy of the necessary financial and invest-
ment support

  

2. Availability of trained management personnel 
for the implementation of business digitaliza-
tion projects

  

3. Possibility of attracting scientific and techni-
cal personnel for the introduction of digital tech-
nologies

  

4. Availability of necessary software and hardware   

   Indicators Mark

1. Intensification of production volumes   
2. Complete elimination of unproductive losses   
3. Resource savings   
4. Acceleration of business management processes   
5. Increasing the competitiveness of products (ser-

vices)
  

   Indicators Mark

1. Readiness for digital cooperation (purchase of 
goods (services) online, electronic data accoun-
ting, communication, etc.) of the population 
with business

  

2. Activity of the population on acquisition and 
use of digital products and services

  

3. Development of digital communication of busi-
ness and administrative authorities

  

4. The level of state support for the introduction 
of digital technologies in enterprises

  

5. Development of public-private cooperation in 
the field of digitalization

  

   Indicators Mark

1. Availability and efficiency of digital platforms 
of business, state, population

  

2. State of development and availability of unified 
digital cloud platforms

  

3. Quality and availability of services of subjects 
of innovation-technological and scientific-tech-
nical activity

  

4. Quality of supply and availability of IT pro-
ducts for business

  

5. Quality and availability of modern business soft-
ware and hardware

  

   Indicators Mark

1. The level of modernity and sufficiency of soft-
ware and hardware of enterprises

  

2. The level of the current state of digitalization of 
business processes

  

3. Activity of enterprises on creation, attraction, 
and introduction of advanced digital technologies

  

4. The scale and effectiveness of cooperation with 
suppliers (developers) of digital products, ser-
vices, technologies

  

5. Presence at the enterprises of the adjusted sys-
tems of management of development of pro-
cesses of digitalization of business

  

   Indicators Mark

1. The level of participation of domestic business 
in IT clusters, other integrated systems based on 
the participation  of  representatives  of  the IT sector

  

2. The level of 'transfer' of relations with buyers 
(consumers) in the electronic plane

  

3. Level of 'transfer' of relations with basic cont-
ractors (suppliers, sales and logistics networks, 
permanent service providers) to the electronic 
plane

  

4. Quality of work of domestic enterprises on cre-
ation of digital platforms of the virtual environ-
ment of interaction of users (e-business)

  

5. The level of digitalization of participants of exi-
sting clusters, other integrated systems on a 
single digital platform
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principal component method and the multipli-
cative approach. The proposed authors’ metho-
do logy allows normalizing the data, identifying 
the structure of indicators correlation and groups 
of indicators correlation, studying the indicator 
significance (assigning weights) for each group 
and groups of experts according to the area of ac-
tivity of experts, interpreting the obtained eco-
nomic results, as well as determining integra-
ted group indexes and the total integral index 
based on the determined values of the principal 
components.

An algorithm for analyzing the factors of the 
development of the digital economy, estimated 
by industry, trade, and services experts, involves 
performing two stages, resulting in the highest 
scores of reliabilities. The first stage involves com-

ponents (indicators), which are the principal com-
ponents, and the in second stage averaged group 
indicators are considered.

The first stage:
1.1. Forming a matrix of baseline expert assess-

ments for each indicators’ group.
1.2. Normalizing the series of group indicators 

based on the logarithm.
1.3. Determining the weights of group indica-

tors (Wi
g) based on the principal component me-

thod (the calculations are made with the use of 
Statistica 7software) and identifying the indica-
tors’ relationships.

The second stage:
2.1. Forming indicators’ matrix for each group 

based on the method of calculating the average 
values of expert assessments in three areas.

Table 1. Matrix of Normalized Indicators of the Factors of the Digital Economy Development

Sphere
Groups (Zni )

I II III IV V VI

Manufacture 0.850238 0.942008 0.691671 –0.160100 0.778151 0.367977
0.698970 0.898542 0.511883 –0.234080 0.574031 –0.037790
0.916454 0.790050 0.199572 0.676694 0.602060 0.452298
0.845098 0.691671 0.425969 0.544068 0.452298 0.301030
0.706149 0.884607 0.066947 0.829304 0.628389 0.533603

Trade 0.916454 0.870209 –0.060380 0.383217 0.937852 0.554287
0.795880 0.706149 –0.151100 0.096910 0.850238 0.583577
0.795880 0.522879 –0.281600 0.464887 0.706149 0.753328
0.916454 0.823909 –0.084120 0.720159 0.753328 0.746894
0.875061 0.636822 –0.195980 0.962211 0.823909 0.676694

Services 0.713210 0.845098 0.912045 0.464887 0.845098 0.221849
0.746894 0.611015 0.790050 0.282547 0.807309 0.706149
0.645095 0.263241 0.397940 0.367977 0.733732 0.611015
0.893947 0.746894 0.383217 0.823909 0.818446 0.855317
0.818446 0.477121 0.439333 0.916454 0.823909 0.452298

Note: Group I is the level of self-sufficiency (financial resources, human resources, communication and technological secu-
ri ty and readiness) of the domestic business entities regarding the creation, involvement, and implementation of digital 
technologies. Group II is the potential impact of the introduction of digital technologies on the efficiency of their functio-
ning and development on domestic businesses. Group III is the current state of involvement of the digital economy sectors 
(e-governance, e-society, e-business) in the processes of economic development of Ukraine. Group IV is the state of de ve-
lopment of infrastructure of digitalization of the economy in Ukraine. Group V is the readiness of domestic business enti ties 
to develop the digital sector. Group VI is the current state of development of business cooperation aiming at improving the 
digitalization in Ukraine. 
Source: authors’ calculations based on stage 2.2 of an algorithm for analyzing the factors of the development of the digital 
economy.
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2.2. Normalizing indicators using the logarith-
mic method; formation group series of normaliza-
tion indicators (Zni

) for each group.
2.3. Determining of weights of indicators group 

by sectors economic (Wn
s) based on the principal 

component method. According to the method of 
the main components, the process of weighing in-
dicators is carried out simultaneously on the pa-
rameters of time and space, which allows identi-
fying the relational structure between the indica-
tors. 

wi
g = |compi

g | /         |compi
g |,                (2)

where wi
g is the weight of i-th indicator of g-th 

group; compi
g is the main component of i-th indi-

cator of g-th group; j is the number of indicators.  
2.4. Constructing multi-dimensional indexes 

of factors of the development of the digital econ-
omy by economic sectors (based on the multipli-
cative method):

Yn
s = ZW n

s  ,                                (3)

in which Yn
s is the value of partial weighted index 

of n-group for s-sphere of experts;
2.5. Calculating group indexes of factors of the 

development of the digital economy as assessed 
by experts representing three areas, based on the 
formula (4):

In
s = Wn

s × Zs
n  i
 ,                          (4)

in which In
s is the value of n-group indices of s-

sphere of an expert;
Wn

s is the value of weights of indicators’ n-
group of s-sphere of experts.

3. Integral index construction. The integral in-
dex of the development of the digital economy 
development is calculated by the formula (4):

Ind = In
W   

s

,                               (4)

in which Ind is the value of the integral index of 
the development of the digital economy.

4. EMPIRICAL RESULTS. 
THE AUTHORS’ METHODOLOGICAL 
APPROACH APPROBATION 

4.1. Assessing the development 
of the digital economy:
 identifying the relationship 
among the indicators 

The calculation of normalized values of group in-
dicators by economic sectors to reduce the out-
put to a homogeneous form is a prerequisite for a 
database matrix. To bring the initial data to a ho-
mogeneous state, we have formed a matrix of ave-
raged prolonged values (Table 1).

Table 2 shows the calculated weighting coeffi-
cients of the components for integral index of the 
conditions of the digital economy development. 

Table 2. Weights of Indicator Groups That Form the System of Factors of the Digital Economy Development

Groups of indicators
Weight, per cent (Wn

s)

Manufacture Trade Services

Level of self-sufficiency (financial resources, human resources, communication and 
technological security and readiness) of the domestic business entities regarding 
the creation, involvement, and implementation of digital technologies

  8.07 15.48 17.57

Potential impact of the introduction of digital technologies on the efficiency of their 
functioning and development on the domestic businesses

18.44 21.43 24.48

Current state of involvement of the digital economy sectors (e-governance, e-socie-
ty, e-business) in the processes of its development in Ukraine

19.89 21.51 11.39

State of development of infrastructure of digitalization of the economy in Ukraine 24.02   4.53 12.68
Readiness of domestic business entities to develop the digital sector 13.60 19.89 26.76
Current state of development of business cooperation aiming at improving the digi-
talization in Ukraine

15.98 17.17   7.12

Note: weights are provided according to economic sectors.
Source: authors’ calculations based on formula (2) and data of Table 1.

i= 1
j∑     
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Table 3. Weight Coefficients of Individual Indicators That Form the System of Factors of Digital Economy

Indicators
Weight, Wi

g ,% per cent

Manufacture Trade Services

Group І. Level of self-sufficiency (financial resources, human resources, communication 
and technological security and readiness) of the domestic business entities regarding the creation, 

involvement, and implementation of digital technology
Adequacy of financial and investment support 24.16 11.76 24.55
Availability of managerial staff for the project management of digitalization   6.51 22.27 24.99
Opportunities to attract R&D personnel 22.14 19.00   9.78
Availability of software and hardware 22.78 21.26 13.73
Availability of networks and data storage 24.40 25.72 26.96

Group ІІ. Potential impact of the introduction of digital technologies on the efficiency 
of their functioning and development on the subjects of the domestic businesses

Intensification of production volumes 24.66 18.10   3.32
Completed elimination of unproductive losses 17.58 21.50 28.99
Resource savings   9.62 25.19 13.63
Accelerating management business processes 20.70 14.46 20.79
Increasing the competitiveness of products (services) 27.44 20.74 33.27

Group III. Current state of involvement of the digital economy sectors 
(e-governance, e-society, e-business) in the processes of its development in Ukraine

Readiness for digital collaboration (purchase of goods (services) online, electronic data 
recording, communication, etc.) of the population with business

36.63 13.09 16.65

High levels of purchasing and using digital products and services among population 33.57 28.04 20.76
Development of digital communication of business and administrative authorities   0.20 20.09 25.89
Level of state support for implementing digital technologies at enterprises   7.06   5.92 13.65
Development of public-private cooperation in the field of digitalization 22.54 32.85 23.05

Group IV. State of development of infrastructure of digitalization of economy in Ukraine

Availability and efficiency of functioning of digital platforms of business, state, population 17.89 19.70 24.01
State of development and availability of single digital cloud platforms 30.75 24.46 19.81
Quality and accessibility of services of subjects of innovation, technological and scientific-
technical activity

29.24 20.41 21.84

Quality of offer and availability of IT products for business   9.64 19.13   9.75
The quality and affordability of the business software and hardware offer 12.49 16.30 24.59

Group V. Readiness of domestic business entities to develop the digital sector

The level of modernity and sufficiency of software and hardware of enterprises 10.65 25.86   3.38
The level of the current state of digitalization of business processes 12.14 25.65 16.40
The activity of enterprises for creation, attraction and introduction of advanced digital 
technologies

28.59 15.04 38.71

Scale and effectiveness of collaboration with suppliers (developers) of digital products, 
services, technologies

29.74 12.00 11.14

Stock enterprises management systems development of digitalization processes 18.87 21.45 30.38

Group VI. Current state of development of business cooperation aiming 
at the development of improving the digitalization sector in Ukraine

The level of enterprises participation in the IT-cluster 28.69 29.02 10.65
Transfer level of buyers relations in the e-plane   7.57   3.02 30.16
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The most significant for manufacturers are the 
state of digital infrastructure development (24.02 
per cent), the current state of involvement of the 
digital economy sectors in its development pro-
cesses in Ukraine (19.89 per cent) and the poten-
tial impact of digital technology implementation 
on business efficiency (18.44 per cent). Together, 
these three components determine the develop-
ment of the environment for digitalization by 
over 60 per cent. For manufacturing companies, 
self-sufficiency determines the development of 
digitalization least (8.07 per cent). Whereas in 
trade and services, this factor is more important 
(15.48 per cent and 17.57 per cent respectively).

For trading companies, the main components 
that determine the development of the digital 
sector are the potential impact of digital technol-
ogies on business development (21.43 per cent) 
and the current state of involvement of the digi-
tal economy sectors (21.51 per cent). Businesses’ 
readiness to develop the digitalization sector 
(19.89 per cent) remains a significant factor in 
this type of economic activity.

Thus, for trade enterprises, the weight of fac-
tors is not as differentiated as in manufacturing 
and services. On the latter, the status of their co-
operation and cooperation with other counter-
parts in digital economy development (7.12 per 
cent) is insignificant for its subjects. Whereas the 
leading factors in digitalization are the readiness 
of enterprises to sell digital products (26.76 per 
cent) and the potential impact of implementation 
on digital businesses (24.48 per cent).

The values obtained (weighting coefficients) 
are important for considering and implementing 
a public policy to stimulate the development of 
the digital economy. Changing the values of the 
weights of the indicators has a significant and 
statistically significant effect on the activation of 
the processes of digitalization of the national 
economy.

Table 3 presents the results of the calculation 
of the weights in the structure of all indicators of 
the digital economy. Most of the factors have a 
significant impact on the development of the dig-
ital economy. Additionally, particularly notice-
able indicators should be emphasized. These are 
the state of development and accessibility of ex-
ternal networks for data transmission and stor-
age; the impact of digital technologies on the 
growth of competitiveness of products (services); 
readiness for digital cooperation of the popula-
tion with businesses, development of public and 
private cooperation in the sphere of digitaliza-
tion; state of development and availability of sin-
gle digital Cloud platforms; activate participa-
tion of enterprises in creation, attraction and ap-
plication of advanced technologies; participation 
of business in IT-clusters and digitalization of 
business processes of traditional local integrated 
systems.

4.2. Integrated index of the factors of the 
development of the digital economy 

Table 4 shows partial weighted group indexes of 
the digital economy. The level of development of 

Indicators
Weight, Wi

g ,% per cent

Manufacture Trade Services

Level “transfer” of partners relations in the e-plane 24.84 28.16 30.34
Quality operation of enterprises to create digital platforms for virtual environment for 
user interaction

  9.47 18.16 19.42

The digital level of the existing cluster members, other integrated systems of a unified 
digital platform

29.44 21.65   9.43

Note: weights are provided by economic sectors.
Source: authors’ calculations based on formulas 2 and Tables 1—2.

End of the Table 3
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Table 4. Partially Weighted Indexes of the Digital Economy Development

Sphere
Groups (Zni )

I II III IV V VI

Manufacture Yn
1 0.9870 0.9890 0.9293 0.6440 0.9665 0.8523

0.9715 0.9805 0.8753 0.7055 0.9273 0.5924
0.9930 0.9575 0.7258 0.9105 0.9333 0.8809
0.9865 0.9343 0.8439 0.8640 0.8977 0.8254
0.9723 0.9776 0.5841 0.9560 0.9388 0.9045

Trade Yn
2 0.9866 0.9706 0.5467 0.9575 0.9873 0.9037

0.9653 0.9281 0.6660 0.8998 0.9682 0.9117
0.9653 0.8703 0.7614 0.9659 0.9331 0.9525
0.9866 0.9593 0.5871 0.9853 0.9452 0.9511
0.9796 0.9078 0.7043 0.9983 0.9622 0.9352

Services Yn
3 0.9423 0.9596 0.9896 0.9074 0.9560 0.8983

0.9500 0.8864 0.9735 0.8519 0.9443 0.9755
0.9259 0.7213 0.9003 0.8809 0.9205 0.9655
0.9805 0.9311 0.8965 0.9757 0.9478 0.9889
0.9654 0.8343 0.9105 0.9890 0.9495 0.9451

Source: authors’ calculations based on formulas (3) and (4) and Table 3.

the digital economy in the three areas of research 
ranged from 0.50 to 1.00. In particular, the lowest 
value is the unit “transfer” relations with custom-
ers (consumers) in the digital sector (0.592). This 
tendency is caused by the systemic economic cri-
sis and is linked to the socio-economic instability 
of the country, which causes a decrease in the 
purchasing power of citizens. 

Unstable labor market conditions, including a 
low employment rate of the labor pool and a high 
unemployment rate, have influenced the living 
standards of the population and, at the same time, 
their purchasing parity, which is reflected in e-
commerce volumes. Thus, the highest value of 
the weighted index is the indicator of quality and 
accessibility of the offer for the business of mod-
ern software and hardware (0.998), which testi-
fies to the possibilities for the transformation of 
business processes and implementation of ICT in 
the sphere of production, trade, and services.

The analysis results are statistically signifi-
cant. Fig. 2 and Fig. 3 provide summarized results 
of the group indexes of the development of the 
digital economy of Ukraine.

Thus, the value of the integral index was 0.603, 
which is evidence of the medium level of develop-
ment (favorable state) of the environment. At the 
same time, the “self-sufficiency” component sco-
red the highest value (0.884). “Efficiency” (0.717) 
and “readiness for development” (0.753) scored 
high values as well. The lowest index value was 
demonstrated by the “involvement” component 
(0.224). Therefore, it is precisely this direction of 
public policy in the area under analysis, which 
needs much attention.

The growth of the integrated index of digital 
economy development can be achieved by the 
implementation of measures for the development 
of digitalization infrastructure, as well as the im-
plementation of projects and programs in the 
field of digital cooperation. Among the business-
es, despite the lowest score for the “involvement”, 
this component is provided at a sufficiently high 
level in the service sector. Instead, the impact of 
digital technology on the efficiency of business 
operations and development remains problemat-
ic for the service sector (0.477). For manufactu-
ring enterprises, the low level of cooperation bet-
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Fig. 2. Integral group indices and integral indices of the de-
velopment of the digital economy of Ukraine
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Fig. 3. Group indexes of the development of the digital 
economy for each area in Ukraine
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ween the population and the state (0.291), the 
underdevelopment of digital infrastructure (0.342) 
and the low level of project participation for the 
development of digital cooperation (0.332) re-
main weak.

To raise the level of digitalization in the tra-
ding business, it is necessary to work on the deve-
lopment of cooperation for enterprises, the e-go-
vernance and e-commerce. This component has 
the lowest value (0.115). The obtained results 
al low us to identify effective directions for digital 
economy development of Ukraine and those that 
require state support and regulation.

The results of the analysis of the factors for the 
digital economy development of Ukraine, is an 
important informational and analytical basis for 
developing qualitative and effective manage-
ment decisions to regulate and stimulate digital 
eco nomy development and information society. 
Therefore, the identification of factors that either 
contribute or impede the development of the di-
gital economy, as well as the assessment of the 
values of components of digital development 
and the establishment of the level of importance 
of indicators that determine the processes of de-
velopment of the digital economy of the count-
ry, are of practical importance for the formation 
of development strategies for the national econo-
my. To enable such practices, the authors’ method 
has been developed and tested. The Delphi me-
thod was applied for the database, which proces-
sed the information provided by 12 experts in the 
areas of (1) manufacturing, (2) trade and (3) ser-
vices; the total number of experts amounted to 
36 persons. The experts were selected according 
to pre-defined criteria. The expertise research 
was conducted using the questionnaire for each 
expert. The experts evaluated the quality of the 
environment for the development of digitaliza-
tion for each indicator under the pre-designed 
systematic model. Five indicators for each of the 
components of the integral index were conside-
red: (1) self-sufficiency, (2) efficiency, (3) invol-
vement, (4) infrastructure, (5) readiness and (6) 
cooperation.

It has been established that the values of the 
integral index of digital economy development 
in Ukraine amounted to 0.603, which is evidence 
of the average level of favourability of the envi-
ronment. Thus, at a high level was a component 
of “self-sufficiency” (0.884). A high value of the 
integrated index had components “efficiency” 
(0.717) and “readiness for development” (0.753). 
The lowest value of the index was set for the com-
ponent “involvement” (0.224). This demonstra-
tes that the national policy in the analyzed area 
needs the most attention. The growth of the inte-
gral index of the environment for digitalization 
will be contributed by the implementation of ac-
tivities towards the development of the domestic 
infrastructure of digitalization and implementa-
tion of projects and programs in the field of digi-
tal cooperation.
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Among the entrepreneurship fields, despite “in-
volvement” component being at a low-level, this 
component is provided at a sufficiently high level 
in the market of services. However, the impact of 
digital technology on the functioning and busi-
ness development remains problematic for the ser-
vices at (0.477). For manufacturing enterprises 
low level of cooperation with the public and the 

government (0.291), underdeveloped digital in-
frastructure (0.342) and low level of participation 
in the projects for the development of digital co-
operation (0.332) remain a problem to be solved. 
To raise the level of digitalization in Ukrainian 
domestic trade business, it is necessary to impro ve 
the cooperation of enterprises with e-governance 
and e-commerce, which is currently at (0.115).
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ФАКТОРИ РОЗВИТКУ ЦИФРОВОЇ ЕКОНОМІКИ УКРАЇНИ: 
ІДЕНТИФІКАЦІЯ Й ОЦІНЮВАННЯ

Вступ. Сучасною віхою у розвитку світової економіки стала цифрова трансформація (надалі — цифровізація) та ши-
роке впровадження цифрових технологій у всі сфери суспільного життя та економічних відносин.

Проблематика. Цифровізація економіки вимагає ефективного державного регулювання та підтримки, механізми 
та інструменти якої повинні бути розроблені відповідно до сучасних умов середовища діджиталізації шляхом визна-
чення відповідних стимулюючих факторів.

Мета. Метою дослідження є ідентифікація факторів та оцінка розвитку цифрової економіки України на основі 
авторського методичного підходу.

Матеріали і методи. Методичний підхід до ідентифікації й оцінки факторів розвитку цифрової економіки (на 
основі розрахунку інтегрального індексу за результатами експертного опитування) передбачає використання методу 
головних компонент та мультиплікативного підходу. Методологія оцінки охоплює шість етапів: (1) стратегія, (2) ди-
зайн, (3) експертиза, (4) якісна оцінка, (5) кількісна оцінка та (6) висновок. Компонування факторів розвитку циф-
рової економіки здійснено за елементами: (1) самодостатність, (2) ефективність, (3) залучення, (4) інфраструктура, 
(5) готовність, (6) співпраця.

Результати. Визначено сфери, на які спрямовано державну політику у сфері розвитку цифрової економіки Украї-
ни. Значення інтегрального індексу становило 0,603, що є свідченням середнього рівня розвитку (сприятливого ста-
ну) середовища цифрових технологій. Компонента «Самодостатність» має найвище значення (0,884), а також «Ефек-
тивність» (0,717) та «Готовність до розвитку» (0,753). Найнижче значення індексу продемонструвала компонента 
«Залучення» (0,224).

Висновки. Сприятливість середовища поступу цифровізації економіки може бути досягнуто шляхом реалізації 
заходів щодо розвитку відповідної інфраструктури та організаційно-інституційного забезпечення реалізації політики 
діджиталізації економічної системи та суспільства, а також реалізації проєктів та програм у галузі цифрової співпраці. 
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