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Analysis of The Domestic and International Innovation Market
Considering the Impact of COVID-19

Abstract. Introduction. The new virus of the XXI century has attracted considerable attention from scientists due to the
current state of the world economy and the processes taking place under the influence of COVID-19.

Purpose. Investigate the impact of COVID-19 on the innovation market in Ukraine and the Republic of Slovenia by using
data from the State Statistics Service of Ukraine and statistical data of the Republic of Slovenia from December 2019 to
December 2021. Identify the causal links between the number of diseases and the socio-economic indicators of countries. This
study systematizes the criteria affected by the global COVID-19 pandemic in the innovation aspect of each of them to identify
possible correlations between selected determinants and answer questions about expanding socio-economic development of
Ukraine.

Results. An analysis was conducted to identify a correlation between the number of diseases on COVID-19 and the CPL
Indicators were selected from March 2020 to January 2021. In this study, we can observe a nonlinear correlation between the CPI
and the number of cases of COVID-19 in 2020.

The study found out what changes have taken place in the innovation market, considering the impact of the global
pandemic and how these changes differ in Ukraine and the Republic of Slovenia. The next step was investigating the relationship
between selected variables in Ukraine and the Republic of Slovenia.

The authors also analyzed funding indicators for innovative developments in the knowledge-intensive industry of Ukraine
and the Republic of Slovenia. Results have shown that the Republic of Slovenia allocates at least 1% of the country's GDP to R&D
funding. Also, Slovenia has more funding than Ukraine, based on the percentage of GDP. The results of the commercial sector
show that 55.1% more active enterprises in Ukraine than in Slovenia, despite the reduction in the number of active enterprises
during the global pandemic.

Conclusions. We analyzed the relationship between the number of officially registered COVID-19 cases and the consumer
price index by Pearson's correlation analysis. As a result, we can remark a correlation between the above variables, although the
correlation coefficient remains not so high.

Keywords: innovation, world economy, research, enterprises, COVID-19.
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MockaseHko B. A., KaHJ. eKOH. HayK, [JOLEHT, JAOLEHT Kadeapu MapkeTuHry, PR-TexHosoriii Ta
Jorictuky, HanioHanbHUM yHiBepcuTeT «HepHiriBcbka noJitexHika», M. YepHiris, YkpaiHa

Pa6yenko I. C., MSc. ctyzenT, din. a-p Ax-Y. IncturyT Cangan, @incramxopget, Hoperis
AHaJti3 BiTYM3HAHOrO Ta Mi>KHAapOAHOT0 PUHKY iHHOBaLii
3 ypaxyBaHHAM BIiMBy COVID-19

Hosutl gipyc XXI-eo cmosaimmsi npueepHye 3HAYHY yed2y B64eHUX, SIKA 3YMOG/eHd CYYACHUM CMAHOM c8imosoi
eKoOHOMIKU ma npoyecamu, ujo gideysaromucs nio enaugom COVID-19.

Memow cmammi € docaidumu enaue COVID-19 Ha iHHosayiliHuli puHok 6 YkpaiHi ma pecnybaiyi CaoeeHis,
gukopucmosgyovu daui depircasHoi cayxnc6u cmamucmuku YkpaiHu ma cmamucmuyHi daHi pecny6aiku CaogeHisi 3a epydeHb
2019-2021 poxkie. BusHauumu npuvyUHHO-HACAIOKOBI 38°I3KU MidC KIAbKICMI0O 3aX80pHE8AHb MA COYia/AbHO-eKOHOMIYHI
NOKA3HUKU KpaiH. Y ybomy docaidxceHHI cucmemamu3o8aHo kpumepii eniugy enobasnvHoi nandemii COVID-19 e iHHosayiliHOMY
acnekmi KOXCHO20 3 HUX, W06 8Us8UMU MOXCAUBI Kopeasayii Mixe o6paHumMu demepMiHaAHMamMu ma eidnogicmu Ha NUMAHHs NPo
pPO3WUPEHHS COYIa/1bHO-eKOHOMIYHO20 pO38UMKY YKpaiHU.
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IIposedeHo aHa.iz Ha eusi8/AeHHs Kopeaayii mixc kinvkicmro 3axeoptosaHb Ha COVID-19 ma nokazvukamu ICL,
nouuHaroyu 3 6epesns 2020 p. no civenv 2021 poky. Y x00i nposedeHoz20 docaidiceHHs1 cnocmepieaeMo HeAIHIlHY Kopeasiyilo
Mmixc ICL] ma kinvkicmio 3axeoprosarb Ha COVID- 19 y 2020 poyi.

Ili0 1ac docaidxceHHs 3’sicosaHo, AKI 3MIHU 8i06yaucs HA PUHKY IHHOo8ayill 3 ypaxy8aHHAM enaugy 2/106a1bHOI
naxHdemii ma skum 4uHom eidpiHaombvca yi 3miHu 6 YkpaiHi ma Pecnybaiyi Caoeewii. HacmynHum KpoKoM cmaso
00ci0xHCeHHS 368 A3KY Mixc 06paHuMu 3MIHHUMU 8 YKpaini ma Pecny6aiyi CaogeHii.

Aemopamu makoxc 30ilicHeHO nopisHAAbHULl aHai3 nokasHukie giHaHcysaHHs HHosayiliHux po3pobok e HMI e
Ykpaini ma Caosenii. locaioxcenHs nokaszanu, wo CaoeeHis 8udinsie Ha PiHAHCYBAHHS HAYKOBUX 00CAIO¥HCEeHb He MeHWe HIxC
1% eid BBII kpainu ma mae 6inbwe piHancysaHHs, suxodsuu 3 gidcomka BBII, Hixc Ykpaina. LlJo do kKomepyiiiHoz2o s cekmopy
mo, nonpu cKopoYeHHsl KiibKocmi akmueHux nionpuemcme 8 naaxi iHHoeayiil nid yac ceimosoi nandemii, 6 Ykpaini akmusHux

nidnpuemcme 6invwe Ha 55,1% y nopieHsaHHi 3i Cro8eHiero.

3a donomozorw KopeasyiliHozo aHanizy Ilipcona
3apeecmposaHux sunadkie COVID-19 ma iHOeKcy cnoxcusyux yiH. Y pe3yssmami MoxceMo KOHCmamyeamu npo HaseHicmo
KopeasyiliH020 38’A3Ky MidC 8UWEeHA38aHUMU 3MIHHUMU X04da U KoediyieHm Kopeasyii 3a1uulaemuscs He 8UCOKUM.

Kamwuoei cnoea: iHHosayii; ceimosa ekoHoMika; HAykosi docaidxceHHs; nionpuemcmea, COVID-19.

Formulation of the problem. Considering the
changes that have taken place from the spring of 2020 to
2021 under the influence of COVID-19, the current state
of the external environment, there is a need to conduct a
study to reflect the impact of the global pandemic on the
innovation market. We can trace trends that occurred
before and during the pandemic by determining several
factors and quantitative indicators of individual
countries, comparing them with each other, and finding
possible correlations between indicators.

Analysis of recent research and publications. Many
researchers have investigated the impact of COVID-19 on
the innovation market and innovation activities of the
enterprise, in particular, foreign: Xin Jin [1], T. Augustine
[2], L. Yanshuang [3], M. Emmanuel [4], H. Inegbedion
[5], D. Kong [6], A. Rose [7], I.P. Cassar [8], Y. Qing [9],
Nguyen Thi Khanh Chi [10], A. Zimmerling [11], D. Gavilan
[12], J. Amankwah-Amoah [13], Alexander Brem,
Eric Viardot [14], Amy Wenxuan Ding [15], Yonggui Wang
[16], J.M. Blazy, F. Causeret, S. Guyader [17], |. Coopmans
[18], Stefan Markovic [19], Yuriy Gankin, Alina Nemira
[20], Dariusz Grabara [21]. Ukrainian scientists focused
their research mainly on the ways of spreading the virus
S. V. Komisarenko [22], the impact on higher education
of Ukraine N. V. Stukalo, A. O. Simakhova [23], on the
psychological reaction of the population
L. O. Anyshhenko [24], on the impact of the pandemic on
the world economy D. V. Dolbnjeva [25], and not on the
state of innovation, considering the impact of COVID-19.
Thus, the issues of innovation development during the
pandemic caused by COVID-19 are insufficiently paid
attention to.

Formulation of research goals. Investigate the impact
of COVID-19 on the innovation market in Ukraine and the
Republic of Slovenia by using data from the State
Statistics Service of Ukraine and statistical data of the
Republic of Slovenia from December 2019 to December
2021. Identify the causal links between the number of
diseases and the socio-economic indicators of countries.
This study systematizes the criteria affected by the global
COVID-19 pandemic in the innovation aspect of each of
them to identify possible correlations between selected
determinants and answer questions about expanding
socio-economic development of Ukraine.

30ilicHeHo aHa.ai3 83aemo038’13Ky  Kinbkocmi  ogiyitiHo

Outline of the main research material. Nguyen Thi
Khanh Chi [10] and Amanda Zimmerling [11] investigated
the relationship between COVID-19 and the ability to
strengthen management effectiveness in companies'
innovative activities. Nguyen found that the direct effect
of science management increased by 0.425 and in the
long term by 0.011. The authors note that COVID-19 is a
positive driver of innovation due to the identified
enhanced impact. As a result, CRM has been introduced
in enterprises, new technologies have appeared, online
consultations, artificial intelligence for the analysis of
man's physical and psychological state and the
reorientation of marketing policy to consumers.

To determine the general impact of COVID-19 on
innovation markets, it is necessary to abstract from the
general picture of the impact and summarizes the
innovation processes that have taken place, which will
improve our lives in the long term.

D. Gavilan [12], J. Amankwah-Amoah [13], A. Brem,
E. Viardot [14], Amy Wenxuan Ding [15], Y. Wang [16],
J.M. Blazy, F. Causeret, S. Guyader [17], S. Markovic [19],
Y. Gankin, A. Nemira [20] and D. Grabara [21] are
identified the following positive aspects that occurred
under the influence of COVID-19:
integration of artificial
microbiological research;
development of conceptual models of decision-
making in an uncertain environment;
dissemination of the values of open science and
openness to change;
increasing technologies for distance learning;
growing demand for digital content;
reorientation of marketing policy to the concept
of human-centeredness and open partnership;

COVID-19 has become a catalyst for an agri-
environmental approach. Individuals have become more
responsible for their health and have started eating
organic food;

strengthening cooperation with competitors to
mitigate and effectively overcome the consequences;

the use of e-commerce tools has helped large
companies overcome the negative impact of the
pandemic;

intelligence into
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- creation of universities and non-formal
education courses based on existing enterprises to form
the necessary skills for their employees.

Innovations influenced by COVID-19, J. Amankwah-
Amoah calls “CoviNovation” [13, p.2].

Thus, the author forms a relatively wide theoretical
range for further research, the definition of principles,
and functions, improving the essence of “CoviNovation”.

J. Amankwah-Amoah notes that responding to crisis
challenges through innovative processes in marketing,
product policy, and management increases companies'
competitiveness and chances of survival [13, p. 4-6]. In
such cases, in our opinion, market participants and
individuals need to look at some difficulties that arise in
terms of opportunities to improve their activities. It is
advisable to implement a Win-Win strategy in
communication policy with consumers and the
development of innovative products.

In conclusion, we can say that COVID-19 is
increasingly attracting attention to study the effects of
sensitization and possible negative consequences in the
future. Thus, despite the noticeable changes that have
occurred since the introduction of appropriate measures
in response to COVID-19, there is a need to analyze the
domestic and international innovation market's current
state considering the impact of COVID-19. Although
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where, X — Republic of Slovenia;
Y — Ukraine.
Thus, to confirm or refute the hypotheses, collecting
and analyzing data is necessary (Table 1).

domestic and foreign researchers and employees of
leading analytical companies pay considerable attention
to studying changes that have occurred since the global
pandemic, this aspect is not sufficiently studied in the
context of the innovation market of the studied
countries.

We have identified the main determinants directly or
indirectly affected by the global pandemic to achieve the
research goal effectively. We have segmented them into
the following sectors and groups:

Public sector: Objects are government support
programs.

Quantitative Variable:

- H2 indicators of financing of innovative
developments (fid_k);

- H3 % of GDP for research (GDP_s).

Commercial sector: Objects are private organizations
and certain groups of people.

Quantitative Variable:

- H4 number of operating enterprises.

In the aspect of the researched question, it is
essential to analyze the state financial resources
provided to support innovative developments and
explore the changes that have taken place with
companies (legal entities).

Research hypotheses:

=
<l =<
v IA
<l <

I
s

Table 1. Key indicators between countries

Public sector Commercial sector

Year *fid_k GDP_s,% g_ae

UA Sl UA SI UA Sl
2010 1018,2 574,15 0,75 1,19 - -
2011 1053,1 598,27 0,65 1,16 - -
2012 1178,5 494,03 0,67 1,06 - -
2013 160,4 382,48 0,70 0,79 - -
2014 601 420,08 0,60 0,84 341001 186433
2015 486,4 362,14 0,55 0,84 343440 191863
2016 460,4 375,93 0,48 0,87 306369 196072
2017 511,6 437,14 0,45 0,9 338256 195756
2018 597,9 520,20 0,47 0,96 355877 200174
2019 701,4 568,94 0,43 1,05 380597 205139
2020 596,0 556,88 0,41 1,04 373822 206220

Source: built by the author based on data [26, 27, 28, 29]

* Note: million dollars at the rate of the appropriate year
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The authors focused on research funding within the
R&D (Research & Development) by analyzing the public
sector. We singled out funding analysis for basic, applied,
and scientific studies as an opportunity for further
research.

The authors highlighted the number of existing
enterprises and their growth rate by analyzing the
commercial sector. We singled out an analysis of the

number of open and closed enterprises as an opportunity
for further research.

We consider it necessary to indicate that data
conversion in monetary terms was carried out by the
exchange rate of UAH-USD and EUR-USD of a particular
year. The inflation rate was not considered.

Therefore, there is a need to determine the growth
rate of each criterion to the previous year. Relevant data
will be entered in tables 2, 3, 4, and 5.

Table 2. The growth rate of the public sector between countries

Public sector
Vear fid_k GDP_s,%
UA UA growthrate, % Sl Sl growthrate, % UA UA growthrate, % Sl Sl growthrate, %

2010 1018,2 - 574,15 - 0,75 - 1,19 -
2011 1053,1 +3,42 598,27 +4.20 0,65 -13.33 1,16 -2.52
2012 1178,5 +11,9 494,03 -17.42 0,67 +3.07 1,06 -8.62
2013 160,4 -86,3 382,48 -22.58 0,70 +4.47 0,79 -25.47
2014 601 +274,6 420,08 +9.83 0,60 -14.28 0,84 +6.32
2015 486,4 -19,06 362,14 -13.79 0,55 -8.33 0,84 0
2016 460,4 -5,34 375,93 +3.81 0,48 -12.72 0,87 +3.57
2017 511,6 +11,12 437,14 +16.28 0,45 -6.25 0,9 +3.44
2018 597,9 +16,86 520,20 +19.00 0,47 +4.44 0,96 +6.66
2019 701,4 +17.31 568,94 +9.37 0,43 -8.51 1,05 +9.37
2020 596,0 -15.02 556,88 -2.12 0,41 -4.65 1,04 -0.95

Source: built by the author based on data from the Table 1

Analyzing the public sector, namely the indicators of
funding for innovation in NMG, we can say that despite
the impact of COVID-19 in 2020 and a decrease in the
growth rate of 15.02% compared to 2019, Ukraine has
more funding for innovation development in monetary
terms by 6.56% compared to Slovenia (Fig. 1). At the

same time, the percentage of GDP expenditures on
research in Ukraine is lower by 60.57% compared to
Slovenia as of 2020. On the one hand, this indicates
different volumes of gross domestic product, and on the
other hand, Slovenia allocates more funding for research
as a percentage.

1500,00
1000,00
500,00
0,00
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
UA Sl

Figure 1 — Indicators of financing of innovative developments in NMG between Ukraine and Slovenia

Source: built by the author based on data from the Table 1

Thus, we refute this hypothesis H2: Y~ < X that in
Ukraine, the funding for innovative developments is less
than in the Republic of Slovenia, considering the

quarantine restrictions of 2020, and we prove that
despite the relatively small amount of GDP and the
impact of COVID-19, Slovenia allocates at least 1% of the
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country's GDP to research funding (Fig. 2). Slovenia has by the data obtained.
more funding, based on the GDP percentage, confirmed

2,50

2,00

1,50

1,00

0,50

0,00
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

UA Sl

Figure 2 — % of GDP for research between Ukraine and Slovenia
Source: built by the author based on data from the Table 1
Analyzing the data in Table 3, we note that due to by 0.52%, indicating the state's support of the
qguarantine restrictions in 2020, the number of active entrepreneurial activity. Entrepreneurs have successfully

enterprises in Ukraine decreased by 1.78%. In addition, in  used the opportunities created by the global pandemic.
the Republic of Slovenia, in 2020, enterprises increased

Table 3. The growth rate of the public sector between countries

Commercial sector

Year g_ae

UA UA growth rate, % Sl Sl growth rate, %
2013 - -
2014 341001 - 186433 -
2015 343440 +0.71 191863 +2.91
2016 306369 -10.79 196072 +2.19
2017 338256 +10.40 195756 -0.16
2018 355877 +5.20 200174 +2.25
2019 380597 +6.94 205139 +2.48
2020 373822 -1.78 206220 +0.52

Source: built by the author based on data from the Table 1
Thus, this study confirms the hypothesis H4: Y > X* 55.1% more active enterprises in Ukraine than in

and proves that, despite the reduction in the number of  Slovenia. We present the growth rate for all sectors in
active enterprises during the global pandemic, there are  table 4.

Table 4. The Growth rate in all sectors between countries considering COVID-19 restrictions

Public sector Commercial sector
vear fid_k GDP_s, % g_ae
UA Sl UA SI UA Sl
2019 +17.31 +9.37 -8.51 +9.37 +6.94 +2.48
2020 -15.02 -2.12 -4.65 -0.95 -1.78 +0.52

Source: built by the author based on data from the Tables 2 and 3
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In the next stage of the study, we will conduct a
correlation analysis of the relationship between the
number of officially registered cases of COVID-19 and the
Consumer Price Index (CPI) in Ukraine. The data will be
taken for the next period from March 2020 to January
2021. We used the Pearson coefficient to measure the
strength of the association between variables and
analyze the linear connections correlation and closeness
(Table 5).

We accompany our calculations with a confidence
interval, within which the actual value is with a given

probability. Before calculating the confidence interval
limits, we make a Fisher transform. The next step is to
calculate the indicator that we use to calculate the
confidence interval (use the normal distribution
property). Most scientists use a 95% confidence interval,
so we calculate the indicators for the normal distribution.
Determine the lower and upper limits of the confidence
interval for the correlation coefficient by the inverse
Fisher transform.

Table 5. Initial data for Pearson's correlation analysis

2020 Number of diseases CPI
March 645 100,8
April 10406 100,8
May 23672 100,3
June 44334 100,2
July 69884 99,4
August 121215 99,8
September 208959 100,5
October 387481 101,0
November 732625 101,3
December 1055047 100,9

Source: built by the author based on data [26, 27]

Therefore, we enter the obtained data in IBM SPSS
Statistics version 28.0 and analyze it with the help of a
specific tool, and we will highlight the results in table 6.

Table 6. The result of Pearson's correlation analysis

Pearson's correlation coefficient (r) 0,54
n 10

z 0,60

se 0,37

c_95% 1,95

Lower limit 95% zL -0,13

Upper limit 95% zL 1,35

Lower limit 95% rL -0,13

Upper limit 95% rU 0,87

Source: built by the authors
*rxy =from 0 to 1
**p=0,95 (0,05)

Thus, the analysis results indicate a nonlinear
correlation between the CPl and the number of COVID-
19 cases in 2020. There is no complete correlation, but
the relationship is not high enough because “r” = 0.54 at
“r" + 1, due to the impact of many secondary external
factors.

Conclusions. We can conclude that the pandemic and
other force majeure situations (for example, military
action) impact economic development differently. On the
one hand, force majeure situations may inhibit the
economic development of the individual country or the
global business community. On the other hand, force
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majeure  situations sometimes push innovative
development forward and the search for new
opportunities. By analyzing the trends of innovation
development in the public and commercial sectors of
Ukraine and the Republic of Slovenia, we figured that the
funding of innovation activities under quarantine
restrictions in 2020 decreased.

Given the analysis of the commercial sector of these
countries, we observe that the number of active
enterprises did not decrease significantly during the
global pandemic in Ukraine 2020 but slightly increased in
the Republic of Slovenia. In both countries,
entrepreneurs have successfully used the opportunities
created by force majeure. It indicates a relatively high-
stress resilience of business in the studied countries,
which has become the key to doing business in the
current conditions of hostilities in Ukraine.

We plan to deepen our research in the future. Also,
investigate the companies that have improved their
innovation in the post-quarantine world; the relationship
between the region's innovative development and the
activity of its population; how does the amount of
foreign direct investment affect the number of
innovative products?
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