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MMPIOPUTETHI HAITPSIMM IIJIBUIIEHHS IHHOBAIIMHOI'O ITIOTEHIIAJTY
YKPATHA B YMOBAX IIU®POBOI TPAHC®OPMAIIII

AHoTanisg. B ymoBax ycKkiagHeHHs TJI00aJIbHOI emiieMioNoriyHoil curyarii 6opoTsba 3a
KOHKYPEHTOCITPOMOXHICTh HaIllOHAJLHUX E€KOHOMIK IIe OuIblle 3arocTproeThes. s Ykpainw,
eKOHOMIKa $KOi Ha ChOrofHi HaOyma ¢opMm JeiHxycTpiaiizamii, akTHBi3alis 1HHOBAIiHOT
JISIIBHOCTI € HEOOXiTHOI, YKpal BaKJIIMBOK YMOBOK 11 TOJAJBIIIOTO PO3BUTKY. Panimie
BBAXKAJIOCA, 1110 COLIaJIbHO-€KOHOMIYHHM PO3BUTOK 1 3pOCTaHHS KpaiH 3ajie)kaTh TOJIOBHUM YHHOM
BiJl iXHBOTO KaImTaly 1 TpyJOBUX PECYPCIB, TOAI SK 1HIII MEHII BITYYTHI PECypCH, TakKl sIK PIBEHb
iHpopMalii, TiAroTOBKa KaJApiB, PO3BUTOK 1HPPACTPYKTYPH, TPAKTYyBaJIUCh K 30BHILIHI (pakTopH,
0 BIUIMBAIOTHh Ha TMOBEMIHKY PUHKY JIMIIE orocepeakoBaHo. OmHak 13 4acoM ifies Mmpo Te, 0
YIOpaBIiHHSA 3HAaHHAMU € BU3HAYAJbHUM (PAKTOPOM IPOIYKTHBHOCTI Tpalli, CTa€ OYEBHIHOIO.
HaBeneno pe3ynbraTv JOCIHIDKEHHS TMO3UIIIOHYBAaHHS YKpaiHH y TJI00AJIbHOMY 1HHOBAIliHHOMY
npoctopi. BuzHaueHo HEOOXiTHICTh MEPIIOYEPrOBOrO PO3BUTKY iHHOBAIiHOI chepu KpaiHu B
yMoBax Kpu3oBux sBuml. IIpoBeneHo omiHky Mmicis YKpaiHM B 1HIEKcax, IO XapaKTEpU3YIOTh
piBEHb PO3BUTKY IHHOBALIWHOI CKJIaJOBOI KOHKYPEHTOCHPOMOXHOCTI E€KOHOMIKM KpaiHH.
3a3HaueHO HEJOCTaTHIM PIBEHb PO3BUTKY IHHOBAIIWHOI 1HGPACTPYKTYpH Yy KpaiHi. 3poOieHo
BUCHOBOK, IO OCHOBOIO YKpaiHCBhKOi I1HHOBAIIfHOT KOHKYPEHTOCIPOMOXHOCTI € PO3BHTOK
IHCTUTYIIH, IHPpacTpyKkTypH Ta 6i3Hecy. i chepu moTpedyroTh 0COOIMBOT AepKaBHOI MIATPUMKH,
OCKITbKM ixHS e(eKTHBHA peami3alis 1 € TOJOBHOIO KOHKYPEHTHOIO TIepeBaror YKpaiHu.
JocnikeHHs TPOBOAMIIN 33 JAHUMH CYOIHIEKCIB rI100aJpHOTO iHHOBAIIMHOTO 1HAEKCY ¥ 2013—
2021 pp. BuxkopucraHo €KOHOMETPHUYHI METOAM JUIS y3arajJbHEHHS MO3MLIOHYBAaHHS YKpaiHU y
ro0aibHOMY 1HHOBAIIHHOMY TIpocTopi Ta MeTon DEA st BUBYEHHS BITHOCHOI 1HAMBIAYalbHOT
e(eKTUBHOCTI CTBOPEHHSI IHHOBALIIHHOTO CEpeOBHUINA Ta IHHOBALIKHOI JisuIbHOCTI KpaiH €Bporu.

Knrwouoei cnoea: inHOBali, I1HHOBAIIMHMA TOTeHIian, mudpoBizamis, IUdpoBa
Tparcdopmarlisi, KOHKYpEHTOCIIPOMOXKHICTb, TTI00aTHHIN IHHOBAIIHHUH 1HIEKC.

®opmyi: 1; puc.: 4; Tabn.: 2; 6i6:1.: 20.

Introduction. Given the complexity of the global epidemiological situation, the struggle for
the competitiveness of national economies is exacerbated, as only highly competitive economies are
able to provide security, high standards and quality of life for their citizens in extreme situations.
According to the innovative theory by J. Schumpeter, overcoming the crisis and economic
downturns can be ensured only through innovative development [1]. For Ukraine, whose economy
has now taken the form of deindustrialization, the intensification of innovation is a necessary,
extremely important condition for its further development [2]. Against the background of a
significant slowdown in global economic growth in 2020, there is a need to study the trends of the
Global Innovation Index (GII).

It was previously thought that the socio-economic development and growth of countries
depended mainly on their capital and labor resources, while other less tangible resources, such as
information, training, infrastructure development were treated as external factors influencing market
behavior only indirectly [3]. Under this new holistic concept, more and more jobs need to focus on
generating innovative ideas that apply to products, services and processes.

Analysis of research and problem statement. Support for innovation, such as the ability to
generate, acquire, adapt and use new knowledge to achieve sustainable competitive advantages over
time [4], is provided in the development 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 developing
economies, such as poor coordination, high levels of corruption, shortages of skilled human capital,
and limited ability of governments to act, which reduces the effectiveness of public policy [5].

The Organization for Economic Co-operation and Development (OECD) notes that a
reliable assessment 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
[6]. Against 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
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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 management through statistical
analysis of a number of observed variables obtained from the Global Innovation Index during
2013—2020. This index provides an annual 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 (1995), innovation is the application of knowledge
to transform an idea into a new or upgraded product, service or manufacturing process. Therefore, it
is obvious that innovation is especially important for the development and competitiveness of
developing economies [7] describes how innovation can address the challenges that these
economies face, such as cleaner production [8; 9], overcoming poverty and social insecurity, or
importing technology and adapting to modernize production, particularly agriculture [10]. Over the
last century, various interpretations of innovation have been proposed, especially when they were
conceived as a process. The main ones include a technology incentive model that encompasses the
innovation process, starting with science and technology, up to the commercialization of an
economically viable product or process. An alternative interpretation of innovation is a chain model
in which different areas based on information and knowledge successfully link the three main areas
in the process of technological innovation (research, knowledge and the central chain of
technological innovation), which requires interaction between technological capabilities and
requirements of the market. Some scholars argue that innovation is driven by industrialization, and
is conditioned by the market growth [11]. 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 undoubtedly involve both private and public entities [12].

Innovation involves different processes, depending on whether the country is highly
developed or developing [13]. Strategies to encourage innovation in high-income countries often
include creating the conditions for factor mobility in markets, open trade and investment. However,
emerging economies need to focus on knowledge and infrastructure management, being the
strategies able to bridge the gap with developed countries [12].

Technology transfer is the movement of knowledge or technology from one organization to
another, from universities and research institutions to business, where knowledge can be
transformed into innovation — new products and services that will benefit society, new forms of
work and communication and people’s lives on the whole [14; 15].

The purpose of the article is to determine the place of Ukraine in the global innovation
space and to evaluate the indicators of innovation activity, based on the outcomes of the research in
the global indices of innovative development and competitiveness.

Research results. The digital transformation of Ukraine is a huge investment resource, as it
allows freeing up the millions of hours that people spend in queues, paperwork, reconciling
registers or certificates, and directing them to economic development. According to experts, the use
of digital technologies in business accelerates its development by 2—3 times [15].The 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 geopolitical advantage of Ukraine [16; 17].

The Concept of Development of the Digital Economy and Society for 2018—2020 was
adopted by the Order of the Cabinet of Ministers of Ukraine dated January 17, 18 Ne 67-p [18]. This
document 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 development of digital infrastructures, the acquisition of digital competencies by
citizens». The results of the study in Fig. / make it possible to assess the degree of achievement of
the relevant indicators.
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Fig. 1. Dynamics of the main indicators of digitalization of Ukraine’s economy

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 strengthened 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).
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Fig. 2. Ukraine’s position in the vicinity of countries with approximate GII

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

It is determined that an important condition for sustainable economic development of the
country and increasing competitiveness is the effective implementation of innovations. Innovation
is recognized as a central driver of economic growth and development [19]. 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.

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.

Fig. 3 analyzes 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. 3. Dynamics of the components of Innovation Input Sub-Index
(where a — the value of the indicator, b — position in the world ranking)

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 results. Fig. 4 analyzes the dynamics of the components of this sub-index for
Ukraine by value and the world ranking.
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Fig. 4. Dynamics of the components of Innovation Output Sub-Index
(where a — the value of the indicator, b — position in the world ranking)

ISSN 2306-4994 (print); ISSN 2310-8770 (online) 317



OIHAHCOBO-KPEAUTHA AIANBHICTb: MPOBJIEMW TEOPIT I MPAKTUKM 2022 N2 1 (42)

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 (7able 1) will allow predicting the increase of these sub-indices to increase the
overall index (GII).

Table 1
Statistical model for estimating the impact of GII sub-indices
. P-value
Model R Square Significance F of the coefficients
ay=1,88E - 07
YGII =33.76 + 0-07Inﬁaxtructure + 0-02Creativity 0.86 030276 Ainfrastructure = 0’01 8057
ACreativity = 0a0491 16

We will analyze which of the components of the Infrastructure sub-index determines its
result in the first place. Studies show a close direct relationship only between the Innovation Input
Sub-index and the Infrastructure sub-index (0.68).In contrast to the Innovation Output Sub-index,
the Human capital and research components (0.67), Infrastructure (0.71), Market sophistication
(0.69), and Creativity (0.83) are closely related.

Evaluating the effectiveness of innovation policy means evaluating the effectiveness of
many indicators for the organization of the search for the optimum [20]. Data Envelopment
Analysis (DEA) is a mathematical programming approach for assessing the relative effectiveness of
decision makers (DMU).

In the traditional context of performance evaluation, data analysis shows that, there is p of
input data (x, x», ..., x,), which are used to obtain g outputs (y1, »», ..., ) in which # subjects are
involved, and technical efficiency can be assessed using the following model (1):

q
ax Aro W Yro
maXy, v; AP v.x:
i=1v1x10

where j = 1,..., n, r = 1,..., g and i = 1,..., p. Further, u;, v; > e, where e is a value that is
infinitesimally small but greater than zero.

The DEA was used to measure and compare performance in sectors, which are considered
critical to the national development. However, the method also contains limitations and risks. One
of the main disadvantages 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 of the input and output sub-indices were used as input, and the
indicators of GII, the country’s rank in the world ranking and the indicator of innovation efficiency
— 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 2.

Table 2
Analysis of technical efficiency of innovation
Input-Oriented .
DMU DMU Name CRS model | Sum of lambdas RTS Optimal Lambdas
L] . with Benchmarks
Efficiency

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
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Table 2 (continued)

Input-Oriented .
DMy DMU Name ERS model Sum of lambdas RTS Optlmal Lambdas
Ne R with Benchmarks
Efficiency
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

The purpose of this study is to assess the effectiveness of creating innovative environments
for Ukraine in comparison with European countries. The difference between the maximum possible
efficiency value (1) and the observed value reflects the degree of inefficiency. The closer the value
is to its maximum, the closer the relevant economy is to the efficiency limit.

Conclusion. Thus, based on the study, we can conclude that Ukraine is now demonstrating
the growing 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 infrastructure: 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 industry,
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, innovation has become a key
element in this. Using data from the Global Innovation Index 2020 and applying the methodology
of analyzing the Vol. of DEA data, this paper evaluates the effectiveness of 19 economies that are
geographically part of Europe to create an environment conducive to innovation. The study
identified key challenges for these countries in managing and using key inputs, regardless of the
income levels of these economies. In fact, countries with the highest 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 undertaken by the countries in the region to
promote an innovation environment are consistent with their capabilities and relative advantages in
a heterogeneous context, some challenges remain. One them is to strengthen resources that have
traditionally performed poorly and, above all, to strategically use the Input / Output ratios that have
the most reliable results so as to maximize their impact first on productivity and then on
development.
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