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Abstract

The purpose of the paper is to analyze the positioning of Ukraine in the global indices of
innovative development and competitiveness, to evaluate the indicators of innovation activity
and, based on the outcomes of the research, to determine the place of Ukraine in the global
innovation space. The dynamics of innovation activity on an international scale based on the
consolidated indicators of the Global Innovation Index are presented. Ukraine’s position in it
and progress in achieving goals to better understand the processes that stimulate or constrain
innovation are determined. Econometric methods to generalize the positioning of Ukraine in
the global innovation space and the DEA method to study the relative individual effectiveness
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of the innovation environment and innovation activities in Europe are used.
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Introduction

Under current conditions, the constant updating
of technologies, increasing knowledge and competen-
cies is a necessity. The struggle for the competitive-
ness of national economies is exacerbated, as only
highly competitive economies are able to provide se-
curity, high standards and quality of life for their citi-
zens. According to the innovative theory by J. Schum-
peter, overcoming the crisis and economic downturns
can be ensured only through innovative development
(Schumpeter, 2013).

The Organization for Economic Co-operation and
Development (OECD) notes that a reliable assess-
ment of innovation potential is important for the
proper development of public policy and emphasizes
that current benchmarks do not fully reflect the role it
plays in the modern economy (OECD, 2012). Against
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this background, this study focuses on the analysis
of components, which determine the formation of the
Global Innovation Index. The hypothesis tested in
the paper is that it is not always true that a higher
level of innovation determines a stronger economy
with greater development potential. The aim here is
to measure the effectiveness of innovation manage-
ment through statistical analysis of a number of ob-
served variables obtained from the Global Innovation
Index during 2013-2020. This index provides an an-
nual ranking of the world’s largest economies in terms
of innovation and their impact on development. The
economies included in the index account for 92.8% of
the world’s population and 97.9% of world GDP.
According to the European Commission, innovation
is the application of knowledge to transform an idea
into a new or upgraded product, service or manufac-
turing process. Therefore, it is obvious that innovation
is especially important for the development and com-
petitiveness of developing economies (OECD, 2012).
For Ukraine, whose economy has now taken the
form of deindustrialization, the intensification of inno-
vation is a necessary, extremely important condition
for its further development (Karpenko et al., 2020,
Voronenko et al., 2022). Against the background of
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a significant slowdown in global economic growth in
2020, there is a need to study the trends of the Global
Innovation Index (GII).

Literature review

Innovation is considered to be the primary driving
force of progress and prosperity (Henk et al., 2013).
Support for innovation is provided in the develop-
ment plans of all countries, where innovation policy is
formed as a key element of industrial policy. Ukraine,
on the other hand, faces problems typical of develop-
ing economies, such as poor coordination, high lev-
els of corruption, shortages of skilled human capital,
and limited ability of governments to act (Navarro
and Olivari, 2016), which reduces the effectiveness of
public policy (Klymenko et al., 2019, Voronenko et
al., 2021).

The theory of innovation radicalness categorises
types of innovations as: incremental and radical
(Gupta, 2018).

The innovation can address the challenges that
these economies face, such as cleaner production
(Kadiyevskyy and Klymenko, 2014; Skrypnyk et
al., 2021), overcoming poverty and social insecurity
(Starychenko et al., 2021), importing technology and
adapting to modernize production, particularly agri-
culture (Hyk, 2021; Kaminskyi et al., 2021).

Many scientific studies propose various interpreta-
tions of innovation. The main ones include a tech-
nology incentive model that encompasses the inno-
vation process, starting with science and technology,
up to the commercialization of an economically vi-
able product or process (Rothwell, 1994). The em-
phasis on the role of the market as a source of in-
novative ideas and a determining factor of research
and development later led to the development of a de-
mand model. An alternative interpretation of innova-
tion is a chain model in which different areas based
on information and knowledge successfully link the
three main areas in the process of technological inno-
vation (research, knowledge and the central chain of
technological innovation), which requires interaction
between technological capabilities and requirements
of the market (Kline and Rosenberg, 1986). Some
scholars argue that innovation is driven by industri-
alization, and is conditioned by the market growth
(Tiberius et al., 2021; Ruoslahti, 2020). However, for
innovation to have a significant social impact, research
efforts must focus on addressing and improving the
well-being of the population, a task that should un-
doubtedly involve both private and public entities
(World Bank, 2010).
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Innovation involves different processes, depending
on whether the country is highly developed or de-
veloping (Gil-Alana et al., 2020; Bogliacino et al.,
2009). Strategies to encourage innovation in high-
income countries often include creating the conditions
for factor mobility in markets, open trade and invest-
ment. However, emerging economies need to focus on
knowledge and infrastructure management, being the
strategies able to bridge the gap with developed coun-
tries (Ruoslahti, 2020).

Innovation is a creative process encompassing op-
portunity recognition, developing research design,
commercialising, marketing, and distributing it. The
need for innovation is more relevant today than ever
before. This is due, firstly, to the need to recover
economies after the global financial crisis, as innova-
tion can be an effective means to achieve this goal,
and secondly, to the changing ways of functioning of
the economy and society due to modern technological
transformations, especially in ICT — introduction of
technologies of artificial intelligence, blockchain, In-
ternet of Things and Industrial Internet of Things,
3-D printing, 5G communication, augmented and vir-
tual reality, etc., which radically change the processes
of production, trade and logistics, training and ac-
cumulation of knowledge, and the like. Technology
transfer is the movement of knowledge or technology
from one organization to another, from universities
and research institutions to business, where knowl-
edge can be transformed into innovation — new prod-
ucts and services that will benefit society, new forms
of work and communication and people’s lives on
the whole (Rothwell,1994; Granaturov et al., 2015;
Granaturov et al., 2016; Pouri and Hilty, 2021).

In fact, the pandemic has not changed much,
as breakthrough technologies and innovations retain
their potential. Thus, advanced companies in the in-
formation technology sector have significant poten-
tial, and the accelerated development of digitaliza-
tion will support innovation. In addition, the crisis
caused by COVID-19 can be a catalyst for innova-
tion in many traditional industries, such as tourism,
education, trade.

Results and discussion

The digital transformation of Ukraine is a huge in-
vestment resource, as it allows freeing up the millions
of hours that people spend in queues, paperwork, rec-
onciling registers or certificates, and directing them to
economic development. According to experts, the use
of digital technologies in business accelerates its de-
velopment by 2-3 times (Pouri and Hilty, 2021). The
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use of digital technologies has a number of advantages.
Digitalization is the creation of high added value for
the state, increasing the efficiency of the economy and
business. All these measures will become a geopoliti-
cal advantage of Ukraine (Apostolov, and Coco, 2020;
Skrypnyk et al., 2020).
The Concept of Development of the Digital Econ-
omy and Society for 2018-2020 was adopted by the
Order of the Cabinet of Ministers of Ukraine dated
January 17, 18, No. 67-p (CMU, 2018). This docu-
ment provided for the implementation of measures to
introduce appropriate incentives for the digitization
of the economy, public and social spheres, awareness
of the existing challenges and tools for the develop-
ment of digital infrastructures, the acquisition of dig-
ital competencies by citizens. The main rating goals
of the Concept implementation are the achievements
in 2020:
e rated 30 in Networked Readiness Index (NRI)
(rated 64 in 2016);

e rated 40 in Global Innovation Index (GII) (rated
56 in 2016);

e rated 60 in Global Competitiveness Index (GCI)
(rated 85 in 2016).

The results of the study in Figure 1 make it possible
to assess the degree of achievement of the relevant
indicators.
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Judging by the dynamics shown, it can be seen that
no level of global indices has been achieved, but the
Global Innovation Index (GII) is close to the expected
level and if the upward trend of our place in the world
ranking continues, Ukraine’s position will be strength-
ened over a short period of time. It is therefore worth
analyzing this index in more detail. For positioning in
the global space, we compare 10 countries, according
to their place in the world by the Global Innovation
Index, which approximates the Ukrainian one in 2013
and 2020 (Fig. 2).

The transformations are significant: in 2013 Ukra-
ine was ranked 71th, while in 2020 it is ranked 45th
with Romania, Thailand and Greece, next in rank.

Analysis of variables and indicators
of the Global Innovation Index

Innovation dynamics require analytical research,
which involves the identification of innovation indica-
tors, the analysis itself and the identification of major
development trends. There is considerable interest in
studying the experience of countries around the world
in monitoring innovation indicators, as this process is
very dynamic and is influenced by new development
trends, namely: globalization, the emergence of the
knowledge economy, open innovation.
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Fig. 1. Dynamics of the main indicators of digitalization of Ukraine’s economy

2013 Bahrain
B0 7.

Viet Namy—-=~"~ T~ Turkey

Lebanon g5 "\\ . __yPenu

| . 69T |

1 [

1 [

i o

bl ol |

Brunei Darussalam 74 .} /7 Tunisia
N e ) (P N

Georgia™~~___ 7 __—=“Ukraine

Mongolia

2020 Croatia
I
Philippines .-~~~ “==-.. Viet Nam
B0 50 e
\‘,, % Greece
43 i
1 1 H
Py
1 H H
1 ! i
CoaAl
/7 Thailand
aw S
) " 46 .
Russian Federation=--.__ /--"Ukrame

Romania

Fig. 2. Ukraine’s position in the vicinity of countries with approximate GII
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It is determined that an important condition for
sustainable economic development of the country and
increasing competitiveness is the effective implemen-
tation of innovations. Innovation is recognized as
a central driver of economic growth and development
(Andersson et al., 2021).

The purpose of the Global Innovation Index is to
provide in-depth data on innovation and, in turn,
to assist economies in assessing their innovation
performance and informed thinking on innovation
policy.

GII is published jointly by Cornell University, IN-
SEAD, and the World Intellectual Property Organi-
zation (WIPO), a specialized agency of the United
Nations. In 2020, the GII model includes 131 coun-
tries/economies representing 93.5% of the world’s
population and 97.4% of the world’s GDP at purchas-
ing power parity. GII has two sub-indices, the Inno-
vation Input Sub-Index (Input) and the Innovation
Output Sub-Index (Output), each of which is built
on a series of indicators.

Innovation Input Sub-Index: Five Input criteria in-
clude the components of the national economy that
support innovation.

Innovation Output Sub-Index: Innovation Output
is the result of innovation in the economy. Although

the original sub-index includes only two criteria, it
has the same weight in calculating total GII scores as
the input sub-index.

The total GII score is the average of the input and
output sub-indices. With reference to the GII publi-
cation for 2020, Switzerland has been in the leading
position for 10 consecutive years, followed by Swe-
den and the United States. The other EU member
states in the top 10 are the Netherlands (5th posi-
tion), Denmark (6th), Finland (7th) and Germany
(9th). Among the EU member states with the lowest
rating are Romania (46th position), Greece (43rd) and
Croatia (41st). In general, the country with the low-
est rating is Yemen. Ukraine ranks 45th in the world
under the GII rating (Report GII, 2020).

The index comprises 21 indicators, grouped in 7
pillars: 15 input indicators (promoting innovation)
and 6 output indicators (resulting from innovation)
(Table 1).

The partial concept of input and output sub-indices
clearly demonstrates their limitations in determining
the innovation performance index. The general index
treats input and output elements in the same way,
which does not contribute to the understanding of
how they are used to obtain the latter, and hence the
effectiveness of innovation (Table 2).

Table 1
Composition of the Global Innovation Index (GII), 2020

Type of pillar Pillar (identifier)

Pillar indicators

Institutions

Political environment, regulatory environment and business environment.

Human capital and research

Education, tertiary education and research and development (R&D).

Information and communication technologies (ICTs), general infrastructure

Input Infrastructure and ecological sustainability.
Market sophistication Credit, investment, and trade, competition and market scale.
Business sophistication Knowledge workers, innovation linkages and knowledge absorption.
Output Knowledge and technology Knowledge creation, knowledge impact and knowledge diffusion.

Creativity

Intangible assets, creative goods and services and online creativity.

Table 2
Innovation, revenue and efficiency indicators according to the Global Innovation Index (GII) for Ukraine
Years Global Innovation Rank .(W0rld Innovation Ukrzftine’s GDP per Capit:_il .investments,
Index (GII) rankings) Performance Index capita, US dollars million USD
2013 35.8 71 0.9 4030.3 8329.1
2014 36.3 63 0.9 3014.6 7314.0
2015 36.5 64 0.9 2115.4 9103.9
2016 35.7 56 0.8 2185.9 11973.9
2017 37.6 50 0.8 2640.3 14948.7
2018 38.5 43 0.9 3095.2 19290.9
2019 37.4 47 0.8 3659.8 20799.3
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The study found that the correlation between GDP
per capita and the efficiency ratio is 0.17, the corre-
lation between GDP per capita and the overall index
is only 0.35 and only the correlation between capital
investment and the overall GII index at 79.75% indi-
cates that that there is a strong correlation between
the level of income of the population and the level
of contributions for innovation (which have a large
weight in the overall index). However, the relation-
ship between the efficiency of these resources and the
level of wealth in the national economy is weak.

Since it is desirable that performance be measured
in such units, this study is geographically limited to
European countries as defined by the World Bank.
It is assumed that the countries of this group share
the economic and social problems associated with the
development of innovation potential, regardless of the
fact that there are significant differences in income
and human development, type of political regime and
innovation models of these countries.

Figure 3 shows a radial shape that visualizes the lo-
cation of European countries by GII, which confirms
the significant difference between countries by this in-
dicator.
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Fig. 3. Positioning of European countries by GII

The highest positions are occupied by Sweden and
Switzerland (the first and the second position in
the world rankings), the lowest — by Albania (83rd),
Bosnia and Herzegovina (74th position in the world
rankings). Ukraine ranks 45th in the ranking along
with Greece and Romania.

The paper analyses the main components of the
sub-indices of the Global Innovation Index, related
to the creation and use of environments conducive to
innovation in Ukraine.
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Innovation Input Sub-index consists of five main
areas, covering components of the national economy
that promote innovation: Institutions, Human Capital
and Research, Infrastructure, Market sophistication
and Business sophistication.

Figure 4 analyses the dynamics during 2013-2020 of
these components for Ukraine in terms of importance
and rank on the global scale.
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Fig. 4. Dynamics of the components of Innovation Input
Sub-index: (a) the value of the indicator, (b) position in
the world ranking

=== Human capital and research
Market sophistication

Innovation Output Sub-index provides information
on the outcomes, which are the results of innovation in
the economy. There are two directions of initial data:
Knowledge and technology results and Creativity re-
sults. Figure 5 analyzes the dynamics of the compo-
nents of this sub-index for Ukraine by value and the
world ranking.

So, the hypothesis about significant differences
in the efficiency of input and output indicators in
Ukraine has been confirmed. Let us visualize whether
a similar property is observed for European countries
in Fig. 6.

According to these data, the average evaluation of
the results of the innovative output is not only much
lower than the input estimate, but there is a notice-
able lack of parallel between the spirals that make up
the two scores in the selected countries.

According to research, Ukraine has an Input sub-
index (40.1), ranking only 71st in the world and 35th
in Europe out of 37 countries, which is lower than
would be expected in a downward spiral. On the other
hand, the level of the Output sub-index (32.5) does
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not correspond to the availability of input resources
and allows Ukraine to take the 37th position in the
overall ranking and 24th position in Europe, along
with Latvia and Slovenia. Therefore, it is advisable
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Fig. 7. Evaluation of innovation efficiency ratio
for European countries

In addition, significant variability was found in the
positions of economies, estimated as the difference be-
tween the position they occupy for the performance
indicator and their position in the overall index.

Relationship between the GII Output and
Input Sub-indices in Ukraine

At first glance, one would expect a positive rela-
tionship between the scores of the input and output
indicators for the group of countries under study, and
this is generally confirmed.

Research shows a close direct relationship between
the Global Innovation Index and the Infrastructure
Input Sub-Index (0.87) and the Creativity Output
Sub-Index (0.71). The constructed regression model
(Table 3) will allow predicting the increase of these
sub-indices to increase the overall index (GII).

Table 3
Statistical model for estimating the impact of GII sub-indices

Model R Square Significance F P-value of the coefficients
ap = 1.88E—-07
Yarr = 33.76 + 0.0T1nfrastructure + 0~02Creativity 0.86 0.0276 AInfrastructure = 0.018057

GCreativity = 0.049116
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We will analyze which of the components of the In-
frastructure sub-index determines its result in the first
place. Correlation coefficients confirm that the great-
est impact on the Infrastructure sub-index is 3.1.2.
(0.83) 3.1.3. (0.79), 3.3.1 (0.84), and 3.3.3. (0.89),
while the Creativity sub-index is primarily impacted
by the Intangible assets (0.63) and online creativity
factor (0.65).

Studies show a close direct relationship only be-
tween the Innovation Input Sub-index and the Infras-
tructure sub-index (0.68). In contrast to the Innova-
tion Output Sub-index, the Human capital and re-
search components (0.67), Infrastructure (0.71), Mar-
ket sophistication (0.69), and Creativity (0.83) are
closely related.

Data envelopment analysis methodology

The evaluation of the effectiveness of innovation
policy is based on the evaluation of the effectiveness of
several indicators to find the optimum (Broekel et al.,
2018). Data Envelopment Analysis (DEA) is a mathe-
matical programming approach for assessing the rela-
tive effectiveness of decision makers (DMU). In 1978,
the first DEA model was proposed as a nonlinear frac-
tional model of mathematical programming, known as
the CCR model. The target function in this model is
considered to be the achievement of the best set of
weights for a single weighted input ratio for a specific
DMU, defined as DMUo. In this model, along with the
performance evaluation, all DMU will be projected to
an effective border separately.

Based on this prerequisite, one approach to es-
tablishing the level of effectiveness was to compare
what the decision-maker did with what he had to do
to maximize its impact. However, it is unlikely that
full information will be available on the context in
which our selected European countries operate and,
therefore, on the maximum potential effect of each.
Based on the above definition of efficiency, it is im-
portant to consider more closely the differences be-
tween technical and distributive efficiency. The first
is achieved when it is technologically impossible to
increase some output or reduce some input due to
another (Pareto optimality), while the second means
minimizing resource consumption, which is equiva-
lent to choosing the cheapest option among efficient
Input/Output combinations. Because this study as-
sumes that countries have asymmetric information
and varying degrees of risk, it will focus on technical
performance analysis. The DEA method can be used
to study the relative individual effectiveness of the
behavior of such subjects, starting with the construc-

54

tion of an effective boundary. The DEA data analysis
method has two strengths: the degree of standardiza-
tion and the ability to work with multiple inputs and
outputs.

In the traditional context of performance evalua-
tion, data analysis shows that, there is p of input data
(x1,29,...,2p), which are used to obtain ¢ outputs
(y1,Y2,---,Yq) in which n subjects are involved, and
technical efficiency can be assessed using the following
model: .

Al uryro

max ~q
Ui Ar:1uryr0

q
> g (1)
r=1

=1
Zuryrj
r=1

where j = 1,...,n, 7 = 1,...,qand 7 = 1,...,p.
Further, ui, vi > e, where e is a value that is infinites-
imally small but greater than zero. The basic idea is
to maximize the overall factor performance (the unit
of output that is generated per unit of input) for each
entity. The index numerator summarizes all outputs
in one virtual metric in the same way as in the de-
nominator, where a single virtual input captures all
the factors involved in the process. For these units,
a set of weights (u1,...,uq;v1,...,0p), is used, the
values of which should be sought so that they maxi-
mize the ratios for each unit, keeping the ratios of the
others below 1.

In addition to this baseline result, data volume
analysis provides additional information such as vir-
tual inputs and outputs, i.e., the contribution of each
factor to the estimated efficiency index or levels of in-
puts and outputs that could make an inefficient unit
effective. One of the main advantages of this tech-
nique is that it allows you to balance the objective
and subjective elements of the studied aspect, mak-
ing it easier to identify the strengths and weaknesses
of each of the subjects being compared.

Evaluation of the effectiveness of innovation
based on GII data and the DEA method

The DEA was used to measure and compare perfor-
mance in sectors, which are considered critical to the
national development. However, the method also con-
tains limitations and risks. One of the main disadvan-
tages of the DEA method is the problem of adequate
definition of input and output data (in this paper,
this definition is based on the external classification
of GII). For this analysis, the indicators of 7 inputs
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of the input and output sub-indices were used as in-
put, and the indicators of GII, the country’s rank in
the world ranking and the indicator of innovation effi-
ciency — as output. Regarding the countries that were
involved in this model, Ukraine was evaluated on a set
of 19 economies, which among European countries are
close to the value of GII. The results of the model are
shown in Table 4.

The purpose of this study is to assess the effective-
ness of creating innovative environments for Ukraine
in comparison with European countries. The differ-
ence between the maximum possible efficiency value
(1) and the observed value reflects the degree of inef-
ficiency. The closer the value is to its maximum, the
closer the relevant economy is to the efficiency limit.

Analyzing Ukraine, we see indicators of its ineffi-
ciency, so it is worth analyzing the indicators of DEA
input. The weakness analysis shows the direction and
magnitude of the adjustment needed for the levels
of economic performance to make a weak investment

economy efficient. Table 5 shows, for example, that
Ukraine needs changes in its four input and output
indicators to approach the efficiency limit. In partic-
ular, improvements (by amount of adjustment) are
required by the Institutions (11.17), Infrastructure
(0.25), Business sophistication (16.99), and Creative
output sub-indices (15.57), which were used as input
for the DEA method. Analyzing the entire studied
sample of countries for comparison, it can be stated
that in most countries the components of the en-
try subindex Institutions and Business sophistication
need significant improvement (these components are
indicators of weakness), and the least — Market sophis-
tication and Human capital and research. The sources
of the current type of economic growth are innovation,
transformation of markets and human capital.

So, the place and role of a person in the informa-
tion economy, as well as motives for its activity is
inevitably transformed in comparison with the indus-
trial economy.

Table 4
Analysis of technical efficiency of innovation

DMU No. DMU Name Inﬁtc‘lgrgg;iﬁ?s Sum of lambdas RTS ?Vitﬁr%aelnlzig;f;ss
1 Belgium 1.00000 1.000 Constant 1.000
2 Bulgaria 0.94967 1.173 Decreasing 0.044
3 Croatia 0.90592 1.060 Decreasing 0.428
4 Czech Republic 1.00000 1.000 Constant 1.000
5 Estonia 1.00000 1.000 Constant 1.000
6 Greece 1.00000 1.000 Constant 1.000
7 Hungary 0.98138 0.980 Increasing 0.415
8 Iceland 1.00000 1.000 Constant 1.000
9 Italy 1.00000 1.000 Constant 1.000

10 Latvia 0.93763 0.991 Increasing 0.192
11 Lithuania 0.92186 0.994 Increasing 0.157
12 Montenegro 0.94037 0.991 Increasing 0.147
13 Poland 1.00000 1.000 Constant 1.000
14 Romania 0.82112 0.993 Increasing 0.378
15 Russian Federation 0.82946 0.983 Increasing 0.403
16 Slovakia 0.84730 1.047 Decreasing 0.242
17 Slovenia 0.95298 0.990 Increasing 0.006
18 Spain 1.00000 1.000 Constant 1.000
19 Ukraine 0.87606 0.979 Increasing 0.249
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Analysis of input slacks by the DEA method

Table 5

Input Slacks
No Knowledge
DMU DAL Rame Institutions Call;lii;r;aannd Infrastructure 1\/'Iar.ket' Bl.lSi.neSS. and Creative
research sophistication | sophistication | technology | outputs
outputs
1 | Belgium - - - - - - -
2 | Bulgaria 3.89 9.97 - - 16.09 2.86 -
3 | Croatia - 2.00 - - 9.22 6.70 3.11
4 | Czech Republic — - - - - - -
5 | Estonia - - - - - - -
6 | Greece - - - - - - -
7 | Hungary 6.09 2.00 5.50 - 7.37 5.81 -
8 | Iceland - - - - - - -
9 | Italy — - - - - - -
10 | Latvia 8.08 - - 3.42 4.95 - 2.14
11 Lithuania 2.49 - - 0.14 2.05 - -
12 | Montenegro 6.33 - 3.98 - 4.99 - -
13 | Poland - - - - - - -
14 | Romania — - 2.01 3.78 1.11 - 5.34
15 | Russian Federation 0.28 - 4.26 - - 1.62 -
16 | Slovakia 1.62 - 9.68 - 0.45 - -
17 | Slovenia 20.52 5.31 14.06 - 12.20 - -
18 | Spain - - - - - - -
19 | Ukraine 11.17 - 0.25 - 16.99 - 15.57
Conclusions innovation has become a key element in this. Using

The paper summarises the main theoretical ap-
proaches of the Global Innovation Index and dynamics
of innovation activity assessment, emphasises deter-
mining Ukraine’s position in it. Based on the study, we
can conclude that Ukraine is demonstrating the grow-
ing dynamics of innovation. In particular, the paper
offers the analysis of the country’s positioning on the
Global Innovation Index. The authors proved, that
the problems of innovative development of Ukraine
include: insufficient development of innovation infras-
tructure: clusters, technology parks, industrial zones;
low level of attracting foreign direct investment and
technology transfer; insufficient level of funding for
applied research and their weak connection with in-
dustry, etc.

Ukraine, along with most European countries, is
trying to adapt to the constant changes required by
the world economy in search of development, thus,
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data from the Global Innovation Index 2020 (WEF,
2020), it was possible to assess the effectiveness of
the economies of 19 countries in terms of creating an
environment conducive to innovation.The study iden-
tified key challenges for these countries in managing
and using key inputs, regardless of the income levels
of these economies. In fact, countries with the high-
est incomes and the highest GII are not always at
the forefront of performance management, confirming
that there is only a moderate relationship between
these variables.

Although most of the policies and actions under-
taken by the countries in the region to promote
an innovation environment are consistent with their
capabilities and relative advantages in a heteroge-
neous context, some challenges remain. One them is
to strengthen resources that have traditionally per-
formed poorly and, above all, to strategically use the
Input / Output ratios that have the most reliable re-
sults so as to maximize their impact first on produc-
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tivity and then on development. It should be noted
that this study is a partial analysis of the performance
of the European countries, since due to technical limi-
tations it takes into account only the most representa-
tive interrelationships of the phenomenon as indicated
in the references. In other words, the authors evalu-
ated only the relationship between input and output
indicators, but not the processes and mechanisms as-
sociated with them.

The maximum effectiveness of digitalization of the
economy can be fully achieved only under the con-
ditions of using innovations as one of the identified
factors of successful business operation and economic
growth. Directions for further research may be asso-
ciated with quantification the connection between in-
dicators of competitiveness and innovativeness at the
level of countries with the goal establishing the most
influential components of innovative development to
ensure strong competitive positions.

Regarding the innovative development of Ukraine
during the war, the opportunities for it are signif-
icantly reduced. This is very difficult, because the
Ukrainian economy is experiencing a powerful neg-
ative impact as a result of aggression on the part of
the Russian Federation, and the “traditional” barriers
to innovative development have not gone anywhere.

During the period of martial law, the Ministry of
Digital Transformation of Ukraine and the Committee
on Digital Transformation of the Verkhovna Rada of
Ukraine, together with other executive power bodies
and local self-government bodies, are deepening the
use of digital technologies to restore the country and
implement innovative digital economy projects. A lot
of work is being done to join Ukraine to the new EU
strategic financing program and to implement modern
technological solutions in the economy and society.
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