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In the context of globalization and dynamic integration processes, the problem of the development
of the competitiveness of state remains one of the conditions for its successful functioning on the
international scene. At the present stage, the level of technological development and innovative
potential of the country, which shape its competitiveness, is becoming increasingly significant.
Despite European integration processes, an increase in exports and an increase in the IT sector's
share in GDP, Ukraine loses its position in competitiveness ratings. Therefore, the purpose of this
article is to investigate the factors that shape the competitiveness of Ukraine in the world economic
space. Accordingly, a review of recent studies was conducted to clarify the interpretation of the
category of competitiveness of state, and a profound analysis of factors that affect competitiveness
of Ukraine using factor analysis of the Global Competitiveness Index was made. As a result of the
analysis, the interpretation of the competitiveness of state was expanded by identifying the
importance of human capital in its formation. On the basis of the conducted factor analysis of the
Global Competitiveness Index of Ukraine in 2014-2018, significant human capital and innovative
potential have been identified, what created the basis for the further investigation of these factors
using the Global Innovation Index by a similar method and for the same period. The analysis
showed that the innovative results of Ukraine are more efficient than innovative resources. In view
of this, it was proposed to ensure the implementation of the results of the innovation process to the
development of innovative resources, in particular for development of infrastructure and experience
in business and in the market, what will increase the level of innovation of the country's economy
and living standards of the population in future. In addition, it was established that the management
of the implementation of innovative results for the development of Ukraine's competitiveness should
take place at all its stages through a functional approach within the framework of the state program
of development of the competitiveness of state on an innovative basis.
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B ymoeax enobanizayii ma OumamiuHux iHmezspayiuHux npoyecie npooaema - Po3eUMKY
KOHKYPEHMOCHPOMONCHOCII 0epAHCABU 3ANUUAEMbCSL OOHIEI0 3 YMO8 il YCNniuH020 QYHKYIOHYBAHHS
Ha MidcHapoOHi apeni. Ha cyuacnomy emani dedani 6inouioi poni Habysae pigenb mexHoN02IUHO20
PO3BUMKY MaA THHOBAYIUHUL NOMEHYIAl Kpainu, sKi i ¢opmytoms ii KOHKYPEHMOCHPOMONCHICTb.
He3ssaoxcarouu na espoinmezpayitini npoyecu, 30iiouienHs 00csa2y eKkcnopmy ma 3p0CmaHts 4acmiu
IT-2anysi y BBII, Vkpaina empauac nosuyii y peumuneax KOHKYPEHMOCHpOMOddcHocmi. Tomy
Memorw 0aHoi cmammi € 00CAI0NCeHHs Gakmopis, AKi GopmyHoms KOHKYPEHMOCHPOMONCHICIb
Vkpainu y ceimosomy exonomiynomy npocmopi. [na yvoeo 0y10 npogedeHo 0210 OCMAHHIX
00Ci0JHCEHb 3 MEMOI0 YIMOYHEeHHs. MPAKMYBAHHS Kame20pii KOHKYPEHMOCHPOMONCHOCTI 0epircasu
ma 30ilcHeHO0 0e3nocepedHill ananis axmopis, AKi 6NAUBAIOMb HA KOHKYPEHMOCHPOMONCHICD
Ykpainu 3a oonomozcoro gpakmopnozo ananizy Inoexcy 2nobanvhuoi KonKypenmocnpomodcHocmi. vV
pesyrbmami aunanizy 0y10 po3uwupeHo mpaxkmyeaHHs KOHKYPEHMOCHPOMOICHOCMI 0epicasu 3d
00NOMO2010 BUOKPEMIIEHHSI 8A20MOCMI NI00CbKo20 Kanimany y il ¢opmysanni. Ha ochnosi
npogedero2o Gaxkmoprozo ananizy Inoexcy 2106anbHOi KOHKYPEeHMOCHPOMOACHOCMI YKpainu y
2014-2018 pp. 6yn0 6usnsieno 3HaAuHUL BNIUB THOOCHKO2O KANimaty ma iHHOBAYIUHUL NOMeHYIa,
wo cmeopuno niOIpyHms 0 O0CAIONCEeHHs Yux gakmopie 3a donomoor I nobanvhozo inoexcy
AHANO2TYHUM MemOOOM Ma 3a anano2iunull nepioo. Ilposedenuti ananiz 3aceiouus, wo iHHOBAYIHI
pe3yibmamu YKpainu € 3HAUHO AKICHIWUMU 34 IHHO8AYIUHI pecypcu. 3eadicaiouu Ha ye, OVI0
3anponoHO8aHo 3abesneyumu 3aayYeHHs pe3ylbmamié IHHO8AYIUHO020 npoyecy 00 pO3BUMK)
IHHOBAYTIIHUX pecypci8, 30Kpema iHppacmpykmypu ma 00cgioueHocmi y Oi3Heci ma Ha PUHKY, ujo
cnpusimume noOAILUOMY NIOBUUEHHIO PIBHS IHHOBAYIUHOCMI eKOHOMIKU KPAIHU MA PIBHS HCUMNISL
Hacenenus. Kpim yboeo 6y10 6CmaHo081eHO, WO YNPAGLIHHA 3AIYVYeHHs THHOBAYIUHUX Pe3yIbmamis
0/l PO3BUMK)Y KOHKYPEHMOCHPOMOdCHOCMI YKpainu mae 8i00ysamucsa na ycix 1ioco emanax 3a
00NOMO2010  (PYHKYIOHATbHO2O — NIOX00Y y  PAMKAX — OepHCABHOI  Npocpamu  pO3GUMKY
KOHKYPEHMOCHPOMONCHOCMI 0epiHcasy Ha IHHOBAYILIHUX 3ACA0aXx.

Keywords: state’s competitiveness; innovational component; human capital; factor analysis;
resources, results.

Knwuosi cnosa: KoHKYpeHMOCHPOMOIICHICMb 0epicasu; IHHOBAYINUHA CKIA008A; JNHOOCLKULL
Kanimai, axmopHuil ananiz;, pecypcu, pe3yibmanmu.

Problem statement. The increase and development of the competitiveness of Ukraine is widely investigated by
domestic scientists. At the same time, there is no clear identification of the factors that affect the competitiveness of
Ukraine the most. Investigation of such factors is an important aspect, since obtained results will enable to optimally direct,
allocate and use resources for the development of competitiveness of Ukraine. The distinction of priority factors of
influence on the competitiveness of the state can be the basis for the formation of the appropriate state strategy in the
future.

Analysis of recent research and publications. The one of main fundamental works devoted to the state's
competitiveness is «The Competitive Advantage of Nations» by Michael Porter, in which the nation's competitiveness is its
ability to generate innovation and improvement [1]. Porter's classic model does not take into account the significance of
human capital as an innovative source of national competitiveness. As a result of the Fourth Industrial Revolution, human
became the cause and at the same time the creator of technological developments. Therefore, foreign scholars, in instance
S. Silvanto, consider the importance of improving the image of the country to attract highly qualified specialists, which is a
prerequisite for the growth of competitiveness [2]. In turn, H. Said believes that an increase in the proportion of educated
people in developing countries will contribute to increased productivity and competitiveness [3]. S. Thore, on the basis of
the Global Competitiveness Index, estimates the impact of the costs and tasks of the social sphere on ensuring sustainable
competitiveness of the state [4]. Ukrainian scientists Okara D., Chernyshev V., and Shynkarenko L. [5], Hvorost T. [6] and
Novikov V. [7] consider Ukraine's place in the international ranking of Global Competitiveness. As a result, the presented
researches considered as an efficient tools state reforms, improvement of the investment climate, facilitating business
sophistication and infrastructure in order to develop Ukraine's competitiveness. Okhota V. [8] examined the position of
Ukraine in the Global Competitiveness Ranking and Ease of Business Ranking, and highlighted the importance of internal
reforms and improvement of business environment for increasing of competitiveness. Zakharchenko V. and Zakharchenko
S. [9] consider the importance of financial provision of the regions of Ukraine in the formation of international
competitiveness according to the IPM methodology. The authors maintain that proper development of the financial system
and investment sphere can ensure the growth of the competitiveness of business and the country as a whole. Melnyk A. and



Chikalo I, with the help of an optimization model, demonstrate that efficient management of the resource allocation in the
national economy, taking into account tangible and intangible resources for the creation of a unit of GDP, will significantly
increase competitiveness of Uktraine [10]. Accordingly, foreign scholars emphasize the importance of human capital in the
development of the competitiveness of the state, meanwhile, domestic scientists pay more attention to the role of the state
in the investigated process, which consists in carrying out state reforms, improving the investment climate, improving the
distribution of financial resources, and so on. The importance of human capital in the development of competitiveness is
linked, on the one hand, to increased productivity, and, on the other hand, to the development of innovations and innovative
solutions in science and technology. In view of this, the competitiveness of state can be determined as the ability of its
human capital with the help of available resources to ensure sustainable innovation development of the economy and
growth of living standards.

Due to the brain drain and large-scale emigration of the Ukrainian population, which exacerbates the demographic
situation, while at the same time high level of specialists’ qualification, as well as active civic attitudes and development of
leadership among young people, it is expedient to consider human capital as one of the main factors of the competitiveness
of Ukraine.

Research objective. The objective of this article is to identify the factors that mostly affect the development of
competitiveness of Ukraine using the factor analysis of the Global Competitiveness Index, as well as to maintain the role of
human capital in the process of increasing competitiveness of Ukraine on an innovative basis.

Presentation of research. In order to increase the competitiveness of Ukraine on the basis of an innovative
component, it is necessary to analyze the influence of other components on the level of competitiveness. It is therefore
advisable to consider the Global Competitiveness Index, which is compiled annually by the World Economic Forum and
evaluates the state's ability to ensure long-term sustainable economic growth and the well-being of its citizens. Evaluation
of the twelve pillars that determine competitiveness of state is used for obtaining overall index value (tab. 1). In 2018, a
new methodology for calculating the index was developed, it that takes into account the changes resulting from the Fourth
Industrial Revolution, and redirects its essence to human capital and the state's ability to generate and commercialize
innovation.

Table 1.
Pillars of Global Competitiveness Index (formed on the basis of 11, 12)
List of pillars till 2018 Pillars in GCI 4.0 methodology
Overall Index and its pillars values — scale from 1 (the Overall Index and its pillars values — scale from 1 (the
smallest) to 7 (the biggest) smallest) to 100 (the biggest)
Basic requirements Enabling Environment
- institutions - institutions
- infrastructure - infrastructure
- macroeconomic environment - ICT adoption
- health (life expectancy) and primary education - macroeconomic stability
Efficiency enhancers Human Capital
- higher education and training - health (life expectancy)
- goods market efficiency - skills
- labour market efficiency Markets
- financial market development - product market
- technological readiness - labour market
- market size - financial system
Innovation and sophistication factors - market size
Innovation Ecosystem
- business sophistication - business dynamism
- innovation - innovation capability

The first edition of the Global Competitiveness Index was computed over three sub-indexes, each of which was
crucial to a specific type of economy. In particular, the basic requirements were decisive for the factor-driven economies,
the factors that increase efficiency - for the efficient-driven economies, and innovation factors for — the innovation-driven
economies [11]. The new edition of the GCI — GCI 4.0, index distinguishes four sub-indexes that more fully reveal the
foundations of state competitiveness, taking into account human capital [12]. Accordingly, the overall value of the Global
Competitiveness Index is calculated as a simple arithmetic mean of twelve components.

In 2014, Ukraine ranked 76th among 144 countries, in 2018 it ranks 83rd among 140 countries [12, 13]. In order to
assess the competitiveness of Ukraine it is advisable to consider the value of the index and its pillars for 2014-2018 (tab. 2).
Since the rating scale has been changed in 2018, it is necessary to calculate the correction to convert the values of 2018 to
the value of the previous scale, since the last report demonstrates that the index value in 2018 increased by 3.1 units [12]. In
addition, after analyzing the elements of each component, a certain generalization was made in the essentially identical
pairs of components.



Table 2.
Overall value of Global Competitiveness Index of Ukraine in 2014-2018 (formed on the basis of 11, 12)

Value Years
2014 2017 2018 2018 corrected
GCI(I) 4,1 4,1 57,1 43
Institutions (P;) 3 32 46,3 3,5
Infrastructure (P,) 4,2 3,9 70,1 53
ICT adoption (P5) 3,5 3,8 51 3,9
Macroeconomic stability (P,) 4,1 3,5 55,9 42
Health (Ps) 6,1 6 72 5,5
Skills (Pg) 4,9 5,1 68,9 52
Product market (P;) 4 4 55,3 4,2
Labour market (Pg) 4,1 4 59,5 4,5
Financial system (Po) 3,5 3,1 48,7 3,7
Market size (P;o) 4,6 4.5 62,7 4,8
Business dynamism (Py;) 3,7 3,7 55,3 4,2
Innovation capability (P;,) 3,2 3.4 39 3.0

Correction of 2018 values was calculated according to correlation of values:
- GCI 2017 value =4,1;
- GCI 2017 value in GCI 4.0 scale =57 — 3,1 = 53,9;
- GCI 2018 value = 57;
- GCI 2018 value in previous scale = (57*4,1)/53,9 =4,3.
Correction for any value in GCI 4.0 scale =
= GCI 2018 value * (4,1/53,9) = GCI 2018 value * 0,76.

To identify the impact of each pillar of the Global Competitiveness Index on its overall value, it is advisable to
apply factor analysis using the elimination method [14, pp. 31-58]. The Index model is an arithmetic mean of twelve
components:

— , where (1)

I - GCI value;
P;— value of each pillar [12].

Accordingly to formula 1 we conduct a factor analysis of the Global Competitiveness Index of Ukraine. Using
elimination method, we gradually replace the components of the base 2014 with the values of 2018 in the formula (tab. 3).

Table 3.
Factor analysis of Global Competitiveness Index of Ukraine in 2014-2018 (formed on the basis of 11, 12)

I P, P, P; P, Ps Pg Py Pg Py Py Py Py,
4,1 3 4,2 3,5 4,1 6,1 4,9 4 4,1 3,5 4,6 3,7 3,2
4,1 3,5 4,2 3,5 4,1 6,1 4,9 4 4,1 3,5 4,6 3,7 3,2
4,2 3,5 53 3,5 4,1 6,1 4,9 4 4,1 3,5 4,6 3,7 3,2
4,2 3,5 53 3,9 4,1 6,1 4,9 4 4,1 3,5 4,6 3,7 3,2
4,3 3,5 53 3.9 4,2 6,1 4,9 4 4,1 3,5 4,6 3,7 3,2
4,2 3,5 53 3.9 4,2 5,5 4,9 4 4,1 3,5 4,6 3,7 3,2
4,2 3,5 53 3.9 4,2 5,5 5,2 4 4,1 3,5 4,6 3,7 3,2

4,2 3,5 5,3 3,9 4,2 5,5 5,2 4,2 4,1 3,5 4,6 3,7 3,2

4,3 3,5 5,3 3,9 4,2 5,5 5,2 4,2 4,5 3,5 4,6 3,7 3,2

4,3 3,5 5,3 3,9 4,2 5,5 5,2 4,2 4,5 3,7 4,6 3,7 3,2

4,3 3,5 5,3 3,9 4,2 5,5 5,2 4,2 4,5 3,7 4,8 3,7 3,2

4.4 3,5 5,3 3,9 4,2 5,5 5,2 4,2 4,5 3,7 4,8 4,2 3,2

4,3 3,5 5,3 3,9 4,2 5,5 5,2 4,2 4,5 3,7 4,8 4,2 3,0




Now the effect of each component on the total index value can be traced. For this purpose, the effect of each pillar is
displayed as the difference between the successively received values of the index (tab. 4).

Table 4.
Impact of each pillar on the overall value of Global Competitiveness Index of Ukraine in 2014-2018
Pillar Value of difference
Enabling Environment
Institutions (P;) 0,04
Infrastructure (P,) 0,09
ICT adoption (P3) 0,03
Macroeconomic stability (P4) 0,01
Sum of differences 0,18
Human capital
Health (Ps) -0,05
Skills (Pg) 0,03
Sum of differences -0,02
Markets
Product market (P;) 0,02
Labour market (Pg) 0,04
Financial system (Py) 0,02
Market size (Py() 0,01
Sum of differences 0,08
Innovation ecosystem

Business dynamism (Py;) 0,04
Innovation capability (Py,) -0,02
Sum of differences 0,02
Overall sum of differences 0,26
Difference between overall value of GCI 0,2
Summary impact of all pillars (undistributed remainder) 0,06

As a result, the greatest positive impact on the overall index value has an increase in the quality of the infrastructure
by 0,09 units in a enabling environment, of skills by 0,03 units in human capital, of the labor market by 0,04 units in the
markets, and of the dynamism of the business by 0,04 units in an innovative ecosystem. At the same time, the negative
impact on the value of the Index had a deterioration of health by 0,05 units and of innovation potential by 0,02 units. The
decrease in life expectancy in mostly is related to military actions in the East of Ukraine, the decline of innovation potential
- with the emigration of highly skilled personnel and a reduction in research and development costs. In addition, there is an
undistributed remainder that occurs during elimination and reflects the total impact of all the components together. Since its
proportionally distributed value is too small and does not affect the values of the differences of the pillars, it should be
omitted.

Because of the significant positive impact of skills of human capital, existing infrastructure, labor market and
business dynamics, it is possible to reduce the negative impact of a decrease in health pillar due to improving Ukraine's
innovation potential. As a result, increasing the innovation potential will contribute to the development of other
components of the index.

One of the methods of assessing the level of innovation potential of the state is the Global Innovation Index. The
Global Innovation Index is an index that measures the innovative potential of different economies and is calculated
annually by the World Intellectual Property Organization (WIPO) [15]. This indicator is the average of two sub-indexes:
Input sub-index and Output sub-index [15]. In turn, each sub-index takes into account specific parameters of the economy

(fig.1).
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Figure 1. Structure of Global Innovation Index [15]

In 2018 Ukraine ranked 43rd position in comparison with the 63rd position in 2014 by the overall index [15, 19]. It
should be noted that Ukraine ranked 35th in the Output sub-index, while the Input sub-index ranked 75th [15, 19]. Thus,
the Ukrainian innovation sector produces considerably better results than input resources. Let's consider in detail the
components of each sub-index (fig. 2).
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Figure 2. Rankings of the pillars of the sub-indices of the Global Innovation Index of Ukraine in 2018 [15]

Consequently, in the Output sub-index educational and technological results hold the highest rank, in the Input sub-
index — human capital and research, which are determined as strong advantage in the group of countries with below the
average income level.

In addition, creative results and business experience are also strong. The absolute strong advantage is the innovation
efficiency ratio, which over the past 5 years exceeds the average in the overall rating — 0,9 units in Ukraine and 0,61 units
in the world average [15-20] (fig.3).
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To determine the impact of each individual component of the index it is expedient to use factor analysis similarly
like before. The value of the Global Innovation Index is calculated by the formula:

Eg T

]

=

Gl =

[

GII — overall value of Global Innovation Index;
I;— i-th pillar of Input sub-index;
O;— j-th pillar of Output sub-index [15].

, where

Let’s show absolute values of GII and its sub-indexes of Ukraine in 2014 and 2018 (tab.5).

Table 5.
Absolute values of GII and its sub-indices of Ukraine in 2014 and 2018 (formed on the basis of 15, 19)
Indicator Years

2014 2018
Global Innovation Index (GII) 36,26 38,52
Institutions (I;) 52,9 49,1
Human capital and research (1) 36,6 43
Infrastructure (I5) 27,1 38,1
Market sophistication (I) 45,1 42,7
Business sophistication (Is) 29,1 34,5
Knowledge and technology outputs (O,) 38,2 36,7
Creative outputs (O,) 30,6 36,5

Factor analysis is conducted similarly to the previous methodology for the Global Competitiveness Index. We give

an appropriate calculation by the method of elimination (tab. 6).

Factor analysis of Global Innovation Index oi:r I:Jlll::;i%e in 2014-2018 (formed on the basis of 15, 19)
GII I I, I3 I Is 0, 0,
36,28 52,9 36,6 27,1 45,1 29,1 38,2 30,6
35,9 49,1 36,6 27,1 45,1 29,1 38,2 30,6
36,54 49,1 43 27,1 45,1 29,1 38,2 30,6
37,64 49,1 43 38,1 45,1 29,1 38,2 30,6
37,4 49,1 43 38,1 42,7 29,1 38,2 30,6
37,94 49,1 43 38,1 42,7 34,5 38,2 30,6
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Similarly, it is necessary to interpret the obtained results. Let’s calculate the differences characterizing the influence

of each component on the total index value (tab. 7).

Table 7.
Impact of each component on the overall value of Global Innovation Index of Ukraine in 2014-2018
Component Value of difference
Input Sub-index
Institutions (1) -0,38
Human capital and research (I) 0,64
Infrastructure (I5) 1,1
Market sophistication (1) -0,24
Business sophistication (Is) 0,54
Sum of differences 1,66
Output Sub-index
Knowledge and technology outputs (O;) -0,375
Creative outputs (O,) 1,475
Sum of differences 1,1
Overall sum of differences 2,76
Difference between overall value of GII 2,26
Summary impact of all pillars (undistributed remainder) 0,5

As a result, it was found that improvement of the components of the input sub-index (by 1,66 units) led to a greater
increase in the total index value than the improvement of the components of the output sub-index (by 1,1 units) over the 5
years studied. In view of this, it is necessary to provide a mechanism for implementation the results of the innovation
process to develop resources, in particular infrastructure, business and market sophistication, what will further increase the
level of innovation potential of the country's economy.

Conclusions. Since the analysis of the two indices showed a significant potential of human capital in Ukraine, it is
appropriate to involve it in the innovation process in order to ensure the future growth of competitiveness of Ukraine in
general. In particular, for the development of competitiveness, it is necessary to involve innovative developments in the
form of the results of the innovation process to improve the innovative resources. In order to ensure the implementation of
domestic innovations to develop the resources of the innovation process, it is necessary to create an innovative component
and ensure its functioning at all stages of the management of the innovation process. According to the task, the most
optimal approach is functional. The flexibility of the approach makes it possible to ensure a continuous process of
management at all stages [20]. Such mechanism can be implemented through a state program in the regions with the
assistance of public organizations, universities, enterprises and other stakeholders for improvement of infrastructure and
decentralization of governance. Thus, innovation development will increase competitiveness of state by increasing the
competitiveness and innovation potential of enterprises, and improvement the living standards of the population in regions.
Such policy will contribute to the development of human capital and the creation of jobs for it, what can have a beneficial
effect on the development of the labor market in Ukraine. This research is the basis for future investigations in the direction
of forming the stages of the proposed mechanism for implementation of innovative results.
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