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Abstract – The author’s methods of integrated 
assessment of the state of the innovative and digital 
development of the country’s economy are developed. 
The methods are tested and the integral values of the 
innovative and digital development of the economy of 
Ukraine and the European Union in 2017-2019 are 
calculated. The rating of countries according to the 
integrated index of innovative and digital development 
is carried out. The comparative characteristic of the 
dynamics of change of the index of the innovative and 
digital development of the economy of Ukraine and the 
European Union is given. The strategic imperatives of 
the state policy of the convergence of the innovative 
and technological growth of the economy of Ukraine 
and the European Union are defined.  

Keywords – economy’s innovative and digital 
development, innovations, digital development, 
Ukraine and the EU. 

1. Introduction

Ukraine has chosen a clear strategic vector of 
further economic and social development at the 
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present stage of its development, which is closely 
correlated with the country’s accession to the 
European Union and comprehensive European 
integration. The European Union is also interested in 
the closest cooperation in politics, justice, trade, 
economic and sectoral cooperation, finance, as 
evidenced by signing the Association Agreement 
between Ukraine and EU, as of June 27th 2014. 

However, full and mutually beneficial integration 
is objectively impossible if its entities are at 
completely different levels of social and economic 
development. This is exactly the situation today 
when countries of the European Union have a 
significantly higher level of economic growth 
compared to Ukraine. To solve this problem, Ukraine 
needs to implement active reforms aimed at 
strengthening the competitiveness of the national 
economy, ensuring economic growth and economic 
convergence in comparison with the EU-27 
countries. There is only one way to quickly 
implement such an ambitious plan – if a decisive 
course is chosen for the innovative and digital growth 
of Ukraine’s economy based on the technological 
innovation and digital reforms of the economy. 

To identify the state and structure of the innovative 
and digital development of the economy of Ukraine 
and the European Union, the author’s methods are 
developed which provide  the calculation of the 
integrated index of innovative and digital 
development, comparing its values in Ukraine and 
the EU-27 countries on average, identifying 
differentiation, both in general and by structural 
characteristics of the index, detecting factors that 
most influence Ukraine’s lag behind the EU-27 
countries in terms of the economy’s innovative and 
digital development. 

The practical application of the methods allows 
calculating integral values of the innovative and 
digital development of the economy of Ukraine and 
the European Union, ranking and grouping the 
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countries according to the integrated index of 
innovative and digital development. 

The specified information and analytical basis as 
well as the research results concerning the analysis of 
the current state of innovative and technological 
development, financial and resource potentialities of 
Ukraine, and also strategic directions of the national 
economy’s further development allowed defining the 
strategic imperatives of the state policy of 
convergence of the innovative and digital 
development of the economy of Ukraine and the 
European Union, the implementation  which will 
contribute to the acceleration of Ukraine’s European 
integration. 
 
2. Literature Review 

 
An integral comprehensive characteristic of the 

ability of the state’s economy to develop in today’s 
globalized environment is its competitiveness. By 
forming basic principles and strengthening factors 
and conditions for ensuring the competitiveness of 
the domestic economy, the state becomes a regional 
leader [1], a center for attracting investment and 
industrial production intensification, employment 
guarantees and population welfare increase. At the 
same time, the formation of competitive positions 
requires the study of research results that identify 
relevant components [2]. 

As a result of analyzing several studies on 
economic growth and ensuring the economy’s 
competitiveness, it is identified that increasingly 
prominent factors of competitiveness are becoming 
the following ones in today’s world: industry’s 
development 4.0 [3], smart-technologies [4], 
innovation and smart specialization [5]. The use of 
these and other factors as a whole allows ensuring 
the technological development of the national 
economy. 

The formation of a high-quality and effective state 
policy to stimulate technological development is 
naturally based on the understanding of its directions 
and on the one hand, the factors that determine it. 
The study of the scientific publications in this area 
has given grounds to distinguish: stimulation of 
technological innovations [6], implementation of the 
technological modernization of industries [7], and 
development of the digital economy [8]. 

Information and analytical support is of extreme 
methodological and applied significance in the 
system of the state policy of the innovative and 
digital development management, firstly, assessment 
of the level of innovative and digital development; 
secondly, revealing  “weaknesses” and weight of 
various factors influencing the formation of 
innovative and digital development; thirdly, the 
comparative analysis of the state of innovative and 

digital development of each country; fourthly, 
substantiation of priority areas of regulation and 
reforming; fifthly, forecasting and determining their 
effectiveness. When substantiating the methods of 
analyzing, a system of indicators is used. To form 
their composition, the existing and used 
developments on innovative and digital 
competitiveness [9], innovation index projecting 
[10], analyzing the creativity level of industries [11], 
[12], monitoring of innovative and digital 
development are analyzed [13], [14]. 

The development and testing of the methods with 
regard to analyzing allow drawing sufficiently 
extensive conclusions for further development of the 
provisions of a state policy to ensure the innovative 
and digital development of the national economy. At 
the same time, the quality of a state policy depends 
not only on national strategies and government 
programs but also on the potential of enterprises in 
the real sector of the economy. Therefore, when 
substantiating the tools and means of the state policy 
to ensure the innovative and digital development of 
Ukraine’s economy and its convergence with the EU 
economy, it is necessary to take into account the 
research results in the field of transaction costs of the 
entrepreneurship technological development [15], 
problems of investing in technological innovations 
[16], ensuring the competitiveness of domestic goods 
in the domestic market [17]. 

 
Aims 

 
The purpose of the study is to develop and test the 

methods for analyzing the state of the innovative and 
digital development of the national economy, as well 
as to check the hypothesis of the availability of 
significant divergence in the innovative and digital 
development of the economies of Ukraine and the 
European Union. 

 
Methods 

 
In the comprehensive assessment of the state of the 

innovative and digital development of the national 
economy, a system of indicators, which is selected 
for such purposes, is of paramount importance. It is 
important to consider some aspects. Firstly, it is a 
sufficiently wide range of indicators for the 
comprehensive analysis of the problem. Secondly, it 
is the availability of several qualitative characteristics 
besides the quantitative ones. Thirdly, it includes 
taking into account not only statistical data but also 
the opinions of recognized experts. 

Given the above information, it is concluded that 
the best use for the integrated analysis of the status of 
the innovative and digital development of the 
economy of indicators is by applying the leading 
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world’s rankings in this area. Thus, the current data, 
which are presented within the Global Innovation 
Index and the Digital Competitiveness Index of the 
Swiss Institute for Management Development, were 
selected as indicators. In particular, the Global 
Innovation Index provides the following indicators: 
institutions, human capital and research, innovation 
infrastructure, quality of the market environment, 
business relations with the entities of innovation and 
technology, application of knowledge and technology 
in the economy, results of intellectual creativity. The 
World Digital Competitiveness Index includes the 
data on digital knowledge, digital technologies, and 
the country’s readiness to develop the digital 
economy. Thus, ten indicators were used that 
correspond to the complex characteristics of the 
innovative and digital development of the state’s 
economy. 

The information base of the analysis included the 
values of the sub-indices of the Global Innovation 
Index and the Digital Competitiveness Index for 
Ukraine and the EU-27 countries in 2017-2019. 

Fig. 1 shows the author’s methodological sequence 
used for the integrated assessment of the state of the 
national economy’s innovative and digital 
development. 

It should be noted on the two most important 
aspects of the calculations. This is, firstly, the 
determination of weighted coefficients of the 
indicators. The method of principal components is 
used for that – a kind of factor analysis, which allows 
calculating the total impact on the resulting feature of 
the whole array of factors, among which the main 
components are distinguished, based on which 
weights of the other components are determined. 
Secondly, it is the identification of ultimate limits – 
sample (given the state of technological 
development) values of indicators, which will be 
compared with the actual values of indicators for 
each country. For such purposes, it is appropriate to 
use the values among the countries that were the 
highest in a particular year for a particular indicator. 

 
Results 

 
The identified weights of indicators of the state of 

the economy’s innovative and digital development 
are shown in Fig. 2. It can be concluded from the 
obtained results that all the characteristics 
significantly determine the state of the national 
economy’s innovative and digital development. 
However, they define the ability of public authorities 
to intensify the processes of digitalization of the 

 
 
 
 

economy and society, the infrastructure development 
to support innovative and technological activity, and 
the quality of staffing coverage of the digital 
development. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 

Figure 1. General sequence of the methodology of 
integrated assessment of the state of the national 
economy’s innovative and digital development  

(author’s development) 
 

This confirms the high relevance of the 
development of the digital sector of the economy and 
the institutional subjects of innovative and digital 
activity. These are the priority steps that should be 
implemented to improve the state of the innovative 
and digital development of the country’s economy. 

Table 1 shows the results of calculating the 
integrated index of the innovative and digital 
development of the EU-27 and Ukraine in 2017-
2019. The calculations confirmed its very low level 
for the economy of Ukraine. In 2019, the value of the 
integrated index for the economy of Ukraine was 
0.53, which was the lowest among the analyzed 
countries. 

Standardization of indicators; calculation of weighted 
coefficients of the indicators using the method of 

principal components 

Calculation of sub-indices (by the indicators) of the state of 
innovative and digital development in each of the years 

Formation of a database of indicators by the sub-indices 
of the Global Innovation Index and the World Index of 

Digital Competitiveness for a certain period of time 

Determination of the ultimate limits of indicators 
(maximum indicators among the countries) by each of 

the indicators in each of the years 

Calculation of the integrated indices of innovative and 
digital development in each of the years 

Drawing conclusions for a state policy 

Comparative and cluster analysis of the integrated index 
and sub-indices of the state of the innovative and digital 

development for Ukraine and the entire sample 
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Note: I1 – institutions, I2 – human capital and research, I3 – 
innovation infrastructure, I4 – quality of the market environment, 
I5 – business relations with the entities of innovation and 
technology, I6 – results of the use of knowledge and technology 
in the economy, I7 – results of intellectual creativity, I8 – digital 
knowledge, I9 – digital technologies, I10 – country’s readiness for 
the growth of the digital economy 

 

Figure 2. Weights of the indicators of the state of the 
economy’s innovative and digital growth 

 (calculated by the authors) 
 

Herewith, the lowest value among the EU-27 was 
in Romania (0.541). The indicator for this country 
exceeded the value for Ukraine by 0.01.  Finland was 
characterized by the highest level of technological 
development.  

There was a notable situation when most of the 
analyzed countries improved their position in terms 
of the economy’s innovative and digital growth in 
2019 compared to 2017. 

Among the EU-27 countries, the countries 
characterized by the highest level of innovative and 
digital development, in 2017-2019 the largest 
increase in the integrated index occurred in Finland 
(6.85%), France (1.89%), and Spain (2.22%). 
Instead, the decline (although only within 1-2%) of 
the integrated index in Sweden, the Netherlands, 
Denmark, Ireland, Luxembourg, and Austria was 
typical. The situation indicates that in recent years 
there has been a trend towards more active 
innovative and digital development of countries that 
are somewhat inferior in terms of economic growth 
and equalization, thus, the innovative and digital 
development of the EU economy in the territorial 
aspect. 

 
 
 
 
 

Table 1. Integrated indices of the state of the innovative 
and digital development of the EU and Ukraine in 2017-
2019 (calculated by the authors) 
 

Countries 

Years Deviation 

2017 2018 2019 

absolute
2019 / 
2017, 

+/- 

relative 
2019 / 

2017, %

Finland  0.853 0.910 0.911 0.06 6.85 
Sweden 0.914 0.918 0.906 -0.01 -0.84 
Netherlands 0.892 0.891 0.886 -0.01 -0.66 
Denmark 0.888 0.893 0.877 -0.01 -1.23 
France 0.824 0.840 0.840 0.02 1.89 
Germany 0.812 0.824 0.817 - 0.51 
Ireland 0.811 0.814 0.808 - -0.37 
Luxembourg 0.788 0.789 0.773 -0.01 -1.89 
Austria 0.771 0.788 0.768 - -0.51 
Belgium 0.753 0.759 0.755 - 0.22 
Czech 
Republic 

0.752 0.759 0.740 -0.01 -1.59 

Spain 0.724 0.734 0.740 0.02 2.22 
Estonia 0.718 0.735 0.715 - -0.47 
Italy 0.699 0.703 0.698 - -0.14 
Portugal 0.665 0.680 0.673 0.01 1.28 
Slovenia 0.636 0.655 0.665 0.03 4.41 
Malta 0.621 0.651 0.662 0.04 6.61 
Cyprus 0.603 0.628 0.644 0.04 6.80 
Latvia 0.606 0.615 0.616 0.01 1.63 
Croatia 0.583 0.616 0.615 0.03 5.52 
Poland 0.574 0.600 0.609 0.04 6.25 
Slovakia 0.593 0.599 0.609 0.02 2.72 
Hungary 0.586 0.560 0.609 0.02 3.95 
Lithuania 0.605 0.601 0.599 -0.01 -1.03 
Bulgaria 0.552 0.576 0.588 0.04 6.54 
Greece 0.571 0.584 0.583 0.01 2.22 
Romania 0.502 0.535 0.541 0.04 7.82 
EU 0.707 0.720 0.719 0.01 1.69 
Ukraine 0.457 0.522 0.529 0.07 15.65 

 

Regarding Ukraine, the level of the economy’s 
innovative and digital development increased by 
15.65% in 2017-2019, which was positive. However, 
Ukraine’s economy still has not reached the level of 
the last country of the EU economy in this ranking – 
Romania, which over the past 2 years has also 
improved the value of its integrated index (by 
7.82%).  

During 2017-2019, the integral value of the index 
of the state of the innovative and digital development 
of the analyzed countries increased (Fig. 3). If in 
2017 the indicator was 0.707, in 2018 it increased to 
0.721 (by 0.014), and in 2019 – to 0.719 (by 0.012 
more than in 2017). 

The growth of the index was more noticeable for 
Ukraine. This is a positive feature, but due to the 
data, the level of the innovative and digital 
development of Ukraine’s economy continues to be 
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significantly inferior to the integral value. As of 
2019, the difference was 0.19 (or about 35%), which 
is significant. 

 

 
 

Figure 3. Integrated indices of the state of the innovative 
and digital development of the EU-27 countries and 
Ukraine in 2017-2019 (calculated by the authors) 

 
Thus, the level of innovative and digital 

development of Ukraine’s economy is low. On the 
other hand, if the digital economy development 
intensifies, Ukraine can overcome the gaps in 
innovative and digital development much faster 
compared to higher-tech economies. Achieving this 
task requires the implementation of a set of tools in 
the following directions: direction 1 − 
intellectualization of the economy (smart 
specialization, creation, new knowledge); direction 2 
− digitalization of the economy and society (digital 
society, digital state, digital business and market); 
direction 3 − technological modernization of 
production (innovative technologies). 

Based on the calculated data on the integrated 
indices of the innovative and digital development of 
the national economies of Ukraine and the EU-27, 
the grouping of countries is carried out (Table 2). 

The division of the countries into five groups 
according to the integral values of the innovative and 
digital development index is identified. Ukraine 
together with Romania forms a group characterized 
by a critically low level of innovative and digital 
development of the national economy. Moreover, the 
values of Euclidean distances for these countries turn 
out to be the same. Accordingly, Ukraine and 
Romania are significantly inferior to other EU 
countries in almost all the indicators that were taken 
into account when calculating the integrated index. 

Most of the indicators of the integrated index of 
innovative and digital development also remain low 
for the economies of countries such as Hungary, 
Lithuania, Bulgaria, Greece, and Slovakia. 

 

Table 2. Results of the cluster analysis of grouping of the 
EU-27 countries and Ukraine by the integrated index of 
the innovative and digital development of the economy in 
2019 (calculated by the author using Statistica 7 software) 
 

Group 
number

Euclidean 
distances

Countries Group characteristics 

1 
5.231 Ukraine Critically low level of 

innovative and digital 
development 5.231 Romania 

2 

2.242 Hungary 
Economies with a low 
level of innovative and 

digital development 

3.374 Lithuania 
5.115 Bulgaria 
3.587 Greece 
2.306 Slovakia 

3 

4.581 Italy 

Economies with a 
medium level of 

innovative and digital 
development 

4.737 Cyprus 
5.026 Malta 

4.391 
Czech 

Republic 
4.627 Latvia 
3.862 Croatia 
2.979 Poland 
3.170 Portugal 
3.751 Slovenia 

4 

3.940 Belgium 
Economies with the 

level of innovative and 
digital development 

above average 

4.700 Estonia 
4.989 Spain 
4.807 Ireland 
7.737 Luxemburg 
5.865 Austria 

5 

4.391 Denmark 
Economies with the 

highest level of 
innovative and 
technological 
development 

4.627 Germany 
3.862 France 
2.979 Netherlands 
3.170 Finland 
3.751 Sweden 

 
But, at the same time, an important practical 

conclusion (for Ukraine) is that at the first stage of the 
innovative and digital development of its economy it is 
necessary to try to increase its level to the level of the 
countries in the groups of low and medium levels of 
innovative and digital development. 

After all, it is impossible to immediately reach the 
level of innovative and digital development, like, for 
example, in the economies of countries that consistently 
find themselves in the group above the average and the 
highest level of innovative and digital development. 

Such tasks can be objectively set only in the medium 
and long term. Still, all EU economies are pursuing 
active policies to support and intensify the innovative 
and digital development of the national economy, 
which should become an example for Ukraine. 

 

The formation and implementation of the state 
policy to stimulate the innovative and digital 
development of the economy for the convergence of 
the economic development of Ukraine and the EU 
should be a strategic and planned process. 
Accordingly, the authors are talking about the 
development of a national concept, the basic 
provisions of which are presented in Table. 3. 
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Table 3. Structure of the Concept of the state policy of the 
innovative and digital development of Ukraine’s economy 
(author’s development) 
 

Structural 
elements of 
the Concept 

 
Basic provisions 

 

In
iti

al
 c

on
di

tio
ns

 
 

 At the current stage of development, 
Ukraine’s economy has significantly reduced 
its innovation and digital potential, which 
threatens to further lag behind the EU 
economy, does not contribute to the 
convergence and economic European 
integration of Ukraine’s economy 

Pu
rp

os
e 

of
 th

e 
st

at
e 

po
lic

y 
 

 Improving the system of formation and 
implementation of the innovation and digital 
potential of the national economy, ensuring a 
high level of its resistance to the influence of 
factors and conditions of globalization 

O
bj

ec
tiv

es
 o

f t
he

 
C

on
ce

pt
 

 

• Ensuring macroeconomic self-sufficiency; 
• formation of the stability and solvency of a 
financial system; 
• achieving energy independence and 
efficiency; 
• formation of the infrastructure of 
innovation and digital development; 
• development of the intellectual property 
market 

Pr
in

ci
pl

es
 o

f t
he

 
po

lic
y 

 

• Planning and consistency; 
• systematicity and complexity; 
• preventive; 
• focus on state economic interests; 
• priority of measures to ensure the 
competitiveness of the economy and 
effective functioning of the internal market 

D
ir

ec
tio

ns
 o

f t
he

 fo
rm

at
io

n 
of

 p
ol

ic
y 

m
ea

su
re

s 
 

• Initiation of monitoring, analysis, and 
diagnostics of innovative and digital 
development; 
• implementation of strategizing and policy 
planning taking into account external and 
internal conditions and opportunities; 
• improvement of the organizational and 
managerial system of innovative and digital 
development; 
• introduction of an organizational and 
economic mechanism for the realization of 
economic interests of the real sector; 
• establishment of a system of quality control 
and efficiency of the system 

E
ur

op
ea

n 
in

te
gr

at
io

n 
ve

ct
or

 o
f c

oo
pe

ra
tio

n 
in

 
th

e 
fi

el
d 

of
 in

no
va

tiv
e 

an
d 

di
gi

ta
l d

ev
el

op
m

en
t 

• Ensuring comprehensive European 
integration; 
• development of foreign economic 
cooperation systems; 
• accelerating participation in Euro-Atlantic 
unions; 
• attracting external financial and investment 
support 

 
 
 

Under the above approach, there are grounds to 
identify the improvement of the system of the 
formation and implementation of the innovation and 
digital potential of the national economy, ensuring a 
high level of its resistance to the factors and 
conditions of globalization as a goal of the state 
policy.  

Collectively, the implementation of the goal will 
ensure the formation of a reliable system of 
stimulating innovative and digital development that 
can withstand complex problems. Moreover, it is the 
systemic nature and approach that guarantee the safe 
development of the national economy and its 
enterprises, protection, and resilience from modern 
hybrid threats. 

Defining such targets allows implementing 
purposeful state policy in various functional 
components of innovative and digital development, 
and at the same time in key spheres of life (economy, 
financial sector, social sphere, power engineering, 
regional development, etc.), which encourages both 
business and public, and state establishments to 
orient, give priority to the common goal – 
strengthening the innovation and digital 
competitiveness of the national economy. 

The development and subsequent implementation 
of the Strategy for innovative and digital growth 
should become an integral addition to the Concept of 
the innovative and digital development of the 
economy of Ukraine. Such a document would be a 
logical continuation of the detailing and 
institutionalization of the Concept, as well as a guide 
for planning and implementing a state policy and a 
basis for developing regional and sectoral strategies 
and programs in the field of innovative and digital 
development. 

It is necessary to talk about two basic vectors of the 
Strategy: 

 

1) Modernization of the system of support of the 
innovative and digital development of Ukraine’s 
economy (its relevance is due not only to the 
need to modernize and strengthen the capacity of 
such a system, but also the fact that such a 
system in the state is not institutionalized yet, 
there is no common vision of its organizational 
and managerial structure and a set of elements, 
its functions and connections, relationships 
between them, appropriate incentives and 
motives for rational behavior and, conversely, –  
control and creation of “safeguards” of deviant 
behavior, the development of negative trends); 

2) Strategizing of the state policy in the field of 
innovative and digital development, within 
which the strategic goals and objectives, 
responsible executors, as well as specific 
measures for the implementation of the strategy, 
their financial and resource support, will be 
determined. 
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3. Conclusion 
 

The approbation of the author’s methods of 
calculating the integrated index of the state of the 
innovative and digital development of the economy 
confirmed the hypothesis that the level of innovative 
and digital development of Ukraine’s national 
economy is low and significantly inferior to similar 
characteristics of the EU-27 countries and this is one 
of the obstacles to the rapid European integration of 
Ukraine, in particular in the economic plane. In 
2017-2019, the level of the innovative and digital 
development of Ukraine’s economy increased from 
0.458 to 0.529. However, in 2019, the integrated 
index of the state of the innovative and digital 
development of the EU-27 economy was 0.719, 
which was 35.9% more than for Ukraine. The gap in 
technological development remains critically high. 

To minimize the divergence in the innovative and 
digital development of the economies of Ukraine and 
the European Union (as an integral factor in 
intensifying the processes of Ukraine’s European 
integration) in Ukraine, it is necessary to adopt the 
Concept, Strategy, and programs of the innovation 
and digital development of the national economy. 

The strategic priorities of state regulation of the 
innovative and digital development of the national 
economy should be aimed at overcoming the factors 
causing the economy’s unpreparedness for 
competition in terms of accelerating innovation and 
digital activity and the development of an 
information economy and focus on achieving the 
strategic goal of state policy in this area – 
strengthening the external and internal innovative 
and digital competitiveness of the economy through 
the development of internal competition and 
strengthening the competitiveness of production 
based on advanced digital innovations and 
information technologies, system support of elements 
of the innovation infrastructure, formation and 
implementation of the intellectual and personnel 
potential of innovative and digital development. 
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