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Olena Dobrovolska (Germany), Ralph Sonntag (Germany), Yuliia Masiuk (Ukraine),
Mariia Bahorka (Ukraine), Nataliia Yurchenko (Ukraine)

IS INCREASING A SHARE OF R&D
EXPENDITURE IN GDP A FACTOR
IN STRENGTHENING THE LEVEL
OF INNOVATION DEVELOPMENT
IN UKRAINE COMPARED WITH
GII'S TOP COUNTRIES?

Abstract

The study aims to test whether increasing a share of R&D expenditure in GDP strength-
ens the level of innovation development in Ukraine compared with top countries in the
Global Innovation Index. It models the impact of changing a share of R&D expendi-
ture in GDP on the level of innovation development based on 10 countries-leaders in
GII 2022 and Ukraine. Correlation analysis proved the existence of a relationship be-
tween the levels of R&D expenditure (as percent of GDP) and innovation development
(the overall score of GII); its strength and direction are characterized (for 2011-2020).
The results show that in GII’s top countries, the relationship between innovation de-
velopment and R&D expenditure is direct in 70% of the sample’s countries, mostly
with high and very high relationship power without time lag or 1-2-year time lag. This
relationship is inverse in Ukraine, with high relationship power and a 1-year time lag.
The system dynamic linear panel-data model is built to determine and formalize the
impact of changing a share of R&D expenditure in GDP on the level of innovation
development for GII's top countries and the linear regression model - for Ukraine.
For GII’s top countries, it is confirmed that with an increase in R&D expenditures
by 1%, innovation development potentially increases by an average of 2.71%, and in
Ukraine - it decreases by an average of 4.8%. This discrepancy is explained by the need
to improve state policy and regulatory framework in innovation development and its
financing in Ukraine.

Keywords costs, development, expenditure, financing, GDP,

innovation, R&D

JEL Classification H72, 032

INTRODUCTION

Today, the critical role of innovations in economic development is be-
yond doubt, especially in the digital transformation era (Pakhnenko
& Kuan, 2023; Chen et al., 2023). Building innovative potential plays a
central role in the growth dynamics of prosperous countries (OECD,
n.d.). Innovation is a key driver of economic growth, accelerates eco-
nomic recovery, and puts countries on the path to sustainable devel-
opment. Innovation development is associated with new opportuni-
ties and advantages, increasing the efficiency of economic and other
activities, optimizing costs, and increasing income (V. Raghupathi
& W. Raghupathi, 2017; Melnyk et al., 2022). Therefore, one of the
critical objectives of the EU over the past few decades has been to
encourage increased investment in research to boost competitive-
ness (Eurostat, 2023).
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Research and development (R&D) expenditure is one of the indicators of innovation development,
especially in the context of indices of innovation investments and global science within the Global
Innovation Index (GII) on a row with venture capital deals, international patent filings, scientific pub-
lications, etc. It is also a key indicator of government and private sector efforts to gain a competitive
advantage in science and technology. It includes both capital and current expenditures in four sectors:
government, business enterprise, higher education, and private non-profit organization, covering fun-
damental and applied research and experimental development.

In 2022, R&D expenditure relative to the GDP of the EU stood at 2.23 %, lower than in 2021 (2.27 %)
(Eurostat, 2023). This indicator differs from country to country. In Ukraine, this indicator is at the level
of 0.29% of GDP (2021), which is lower than the value of 2020, when R&D expenditures reached 0.4%
of GDP (World Bank, n.d.d). At the same time, these indicators are available and were calculated by the

World Bank in the pre-war period in Ukraine.

1. LITERATURE REVIEW

A significant amount of scientific work has been
created on innovation development issues, but giv-
en the dynamism of innovation development, new
challenges, and achievements in this field, this sci-
entific direction of research is constantly relevant.

One of the important questions that scientists
ask themselves is the effectiveness of innovations,
their role, and their impact. Innovation efficiency
is considered an optimal combination of contribu-
tion and result (Triyonowati et al., 2023).

Within the organized innovation space, the
chances of strengthening sustainable develop-
ment are increasing, which is especially important
in countries with a transition economy to acceler-
ate and complete socioeconomic transformations.
The direction of developing industrial, technolog-
ical, and scientific parks in Ukraine is determined
using the five-fold spiral model in the “knowl-
edge-innovation” plane (Petrushenko et al., 2021).

The formation and development of the organiza-
tional and economic mechanism for the activation
of innovation development is the key to the devel-
opment of the economy, the formation of compet-
itive production, and the assurance of sustainable
development (Berezhnytska et al., 2022).

Shkarupa et al. (2022) investigated innovation
development in Ukraine compared to European
countries and considered European development
trends. The study emphasized that in countries
with a developed economy, the acceleration of sci-
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entific and technological progress and the intro-
duction of innovations differ and are related to the
opportunities to develop the knowledge economy,
commercialization of technologies, and innova-
tion transfer networks.

In the context of R&D expenditures, the empha-
sis on innovation financing and financial regula-
tion is made by Strielkowski et al. (2022), who ex-
amined innovation development’s tax, monetary,
budgetary, and investment instruments.

The issue of investing in innovation was consid-
ered by lastremska et al. (2023), who studied the
impact of investments in research and develop-
ment as the basis of innovation development in
modern conditions of economic development in
real and virtual space.

In this regard, the relevance of the problem of
forming a system of specialized innovation and
investment banks, co-investment funds, etc.,
which would specialize in the field of invest-
ment support for innovation development, is
not lost (Kozmenko & Vasylieva, 2008; Leonov
et al., 2012).

Mallinguh et al. (2022) analyzed the factors af-
fecting R&D spending in developing countries.
The results show that exports, skilled labor
availability, and informal competition are pos-
itively and significantly correlated with R&D
expenditures. In contrast, innovation strate-
gy, financial constraints, and technological in-
compatibility have little effect on the outcome
variable.

http://dx.doi.org/10.21511/ppm.21(4).2023.53



Ildirar et al. (2016) assessed the impact of R&D
spending on economic growth, taking into account
the impact of various types of R&D spending on
economic growth for selected OECD countries
for 2003-2014. All R&D expenditures were found
to positively and significantly impact econom-
ic growth in individual OECD countries, but the
magnitudes varied. Goel et al. (2008), however, us-
ing the example of the USA for the 48 years from
1953 to 2000, found a similar influence.

Bozkurt (2014) also identified a relationship be-
tween R&D expenditures and economic growth
and its assessment. The author concluded that there
is a long-run relationship between R&D spending
and economic growth based on Johansen’s cointe-
gration and vector error correction models; specifi-
cally, the GDP growth rate will increase by 0.2630%
if the share of R&D in GDP increases by 1%.

Another assessment of the impact of investment
in R&D (in particular, the share of investment in
research and development in the high-tech sector)
on long-term economic growth is presented by
Falk (2007) based on panel data for OECD coun-
tries from 1970 to 2004. A strong positive impact on
GDP per capita was found.

Sokolov-Mladenovi¢ et al. (2016) examined the
impact of R&D spending on economic growth
in the EU for 28 countries over the period 2002-
2012 based on a multiple regression model, which
showed that a 1% increase in R&D spending (as a
percentage of GDP) would lead to an increase in re-
al GDP growth rates of 2.2 %.

Investments in research and development, tech-
nological innovation, and economic growth are
mutually influencing and inseparable. Comparing
data from China from 1995 to 2016, Liu and Xia
(2018) constructed an index of R&D investment,
technological innovation, and economic growth
as study variables in a vector autoregression mod-
el. A long-term, stable, and dynamic relationship
was revealed.

Pegkas et al. (2019) investigated the relationship
between innovation and R&D spending in the EU
countries for 1995-2014. The results of the empiri-
cal analysis showed a relationship between innova-
tion and research and development and a positive

http://dx.doi.org/10.21511/ppm.21(4).2023.53
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and significant impact of business, state, and higher
education research and development on innovation.

The question of the connection and impact of busi-
ness expenditures on research and development on
innovation activity in the EU countries was stud-
ied by Hunady and Pisar (2020), who focused on
research and development in the business sector
as the most important part of the innovation sys-
tem. At the same time, the study emphasizes that
although R&D spending can be considered the
main prerequisite for successful innovation, suc-
cessful transformation of investments in research
and development into an invention or innovation
cannot be guaranteed. In the long term, a posi-
tive cause-and-effect effect of business expendi-
tures on R&D on patenting has been determined.
Relationships between R&D expenditures, patent
activity, and intellectual property were also at the
center of attention of Samoilikova and Artyukhov
(2023) and Soumadi (2023).

In addition to business expenditures on R&D,
scholars separately study the impact of education
sector expenditures on R&D (Yu et al., 2023) in
the context of university-company competition
(Nahla, 2023; Kaya et al., 2023). Artyukhov et al.
(2021) developed a model of transfer of innova-
tions from the field of education to ensure innova-
tion development.

However, based on the above, it is worth noting
that most scientists have studied the role of R&D
spending in qualitative or quantitative terms, pri-
marily on economic growth. The impact of R&D
expenditures on strengthening innovation devel-
opment was practically not assessed, especially for
Ukraine compared to key countries, according to
the Global Innovation Index.

The research purpose is to determine the impact
of changing R&D expenditure in GDP on the lev-
el of innovation development based on 10 coun-
tries-leaders in GII 2022 and Ukraine.

The research hypothesis is formulated as follows:

HI: Increasing a share of R&D expenditure in
GDP strengthens the level of innovation de-
velopment in Ukraine and top countries in

the Global Innovation Index.
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2. METHODS

The research methodology uses statistical, com-
parative, correlation, and regression analyses.
Correlation analysis is used to confirm the rela-
tionship between the level of innovation devel-
opment and R&D expenditure based on Pearson
and Spearman methods of calculation of corre-
lation coefficients (Pearson, 1896; Pearson &
Filon, 1898; Spearman, 1904; Stata, n.d.b; Stata,
n.d.d), checking Shapiro-Wilk test for normal
data and taking into account possible time lags
(Shapiro & Wilk, 1965; Shapiro & Francia, 1972;
Stata, n.d.c).

Regression analysis is applied to formalize and es-
timate the influence of R&D expenditures on in-
novation development. For GII’s top countries, a
regression model for the assessment of panel data
was built, especially a system dynamic linear pan-
el-data model by Arellano-Bover/Blundell-Bond.
For Ukraine, a linear regression model was used
to assess time series data (Arellano & Bover, 1995;
Blundell & Bond, 1998; Blundell et al., 2000; Stata,
n.d.a). The comparative analysis compared ob-
tained results in GII’s top countries and Ukraine.
All calculations and modeling are made in the
STATA 18 software package.

The information base involves statistical data
from INSEAD, WIPO, and World Bank for a sam-
ple of 10 leading countries in GII-2022: Denmark,
Finland, Germany, the Netherlands, the Republic
of Korea, Singapore, Sweden, the United Kingdom,
Switzerland, the United States of America (WIPO,
2022), and Ukraine for the period 2011-2020 ac-
cording to the following indicators:

o thelevel of innovation development as a value
of the general score of the Global Innovation
Index (GII) (WIPO, 2022; WIPO, n.d;
INSEAD, 2011; INSEAD & WIPO, 2012);

o research and development expenditure as a
percent of GDP, % (RD) (World Bank, n.d.d);

« net inflows of foreign direct investment, % of
GDP (FDI) (World Bank, n.d.a);

o annual GDP per capita growth, % (GDP)
(World Bank, n.d.b);
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« labor force participation rate, total (% of to-
tal population ages 15-64) (L) (World Bank,
n.d.c).

3. RESULTS AND DISCUSSION

Before applying correlation analysis, the data for
the factor variable should be checked for submis-
sion to the law of normal data distribution using
the Shapiro-Wilk test (Table 1), which will allow
deciding on the appropriate correlation analysis
method in the following research stage.

Table 1. Checking the normal distribution of the
data for R&D expenditure based on the Shapiro-
Wilk test

Country name Obs W \'} z iPrab>z

Switzerland 10 1082912 2.633 1.843 0.03266 *
;:fegizzed States of 10 §0.86152§2.134§ 1.408 0.07953
‘Sweden 10 10.97722 0.351 -1.631 ' 0.94856
The United Kingdom 10 10.910561.378 | 0.568 | 0.28487
The Netherlands | 10 :0.80542:2.999 2.123 ' 0.01687 *
The Republic of Korea . 10 10.94820:0.798 ~0.378 | 0.64723
‘Singapore 10 10.90105:1.525 0755 | 0.22499
Germany 10 091859 1255 0.398 034537
Finland 10 :0.87190:1.974: 1.252 : 0.10520
Denmark 10 '0.90387:1.481 0702 & 0.24147
Ukraine 10 10.86401.2.096 1.372 | 0.08508

Note: * — the data do not follow a normal distribution
(Prob >z is less than 0.05).

The results of the Shapiro-Wilk test mean that data
for the factor variable of R&D expenditure do not
follow a normal distribution in Switzerland and
the Netherlands (Prob > z is less than 0.05). The
Spearman correlation method is used for these
countries, and for other countries, the Pearson
correlation method is applied. The results of cor-
relation analysis, including the calculation of
the correlation coefficient without time lag and
1-3-year time lag, are given in Table 2 to confirm
the existence of the relationship and to determine
when the investigated relationship is the most sta-
tistically significant.

The results of correlation analysis show thatin GII’s
top countries, the relationship between the level of
innovation development and R&D expenditure is
confirmed; it is direct in 7 from 10 countries (70%

http://dx.doi.org/10.21511/ppm.21(4).2023.53



Problems and Perspectives in Management, Volume 21, Issue 4, 2023

Table 2. Confirmation of the relationship between the level of innovation development and R&D
expenditure based on Pearson and Spearman correlation analysis

Correlation coefficient

Country name Without time ;| 1-year time : 2-year time : 3—year time Relationship Rel.aﬁoerhip
: : power direction
: lag lag lag lag : :
Switzerland 04 0.1 0.5 0.3 high gt
;rrfel:iged states of 05 03 0.2 01 high direct
Sweden 02 0.1 0.1 0.4 moderate Cinverse
‘TheUnited Kingdom = —0.1 05 038 07 very high Cinverse
‘TheNetherlands . —03 01 01 0.1 moderate Cinverse
‘TheRepublicof Korea 06 05 0.5 05 high direct
R L o 5 i i e
Germany ... 08 05 03 004 very high_
Finland 0.02 0.7 0.5 0.6 high direct
Denmark 01 03 0.2 03 moderate direct
Ukraine 06 —07 06 —03 high Cinverse

Note: 0 < |r| £0,19 — low correlation; 0,2 < |r| < 0,49 — moderate correlation; 0,5 < |r| £ 0,79 — high correlation; 0,8< |r|
<1 —very high correlation; a positive sign of the correlation coefficient characterizes a direct relationship, a negative one —an

inverse relationship.

of the sample), mostly with high and very high re-
lationship power without time lag or 1-2-year time
lag. In the other 3 from 10 countries (30% of the
sample), the relationship is inverse with moderate
or very high relationship power without time lag
or 2-3-year time lag.

In Ukraine, the relationship between the level of
innovation development and R&D expenditure is
confirmed as inverse with high relationship power
and 1-year time lag.

Based on the identified relationship, to formalize
the influence of the factor of R&D expenditures
on the level of innovation development, a regres-
sion model was built for the assessment of panel
data for GII’s top countries (2011-2020) and time
series data for Ukraine (2011-2020).

To increase the adequacy of the constructed mod-
els in addition to investigated indicators of the lev-
el of innovation development (as the value of gen-
eral score of Global Innovation Index) (GII) and
R&D expenditure (as a percent of GDP) (RD), the
following additional indicators were added to the
model:

« net inflows of foreign direct investment (% of
GDP) (FDI);

annual GDP per capita growth (%) (GDP);

http://dx.doi.org/10.21511/ppm.21(4).2023.53

the rate of labor force participation (% of total
population ages 15-64) (L).

For panel data of GII’s top countries, system dy-
namic linear panel-data model by Arellano-Bover/
Blundell-Bond was applied to estimate the impact
of R&D expenditures on the level of innovation
development.

This systemic dynamic linear model of panel
data estimates assumes that panel-level unob-
served effects correlate with the dependent var-
iable’s time lags. In addition, since this model
is an extension of the Arellano-Bond estimator,
which takes into account large parameters of
autoregression and the ratio of the variance of
the effect at the panel level to the variance of
the idiosyncratic error, the influence of the val-
ues of the outcome variable of past periods is al-
so taken into account. This method assumes no
autocorrelation in the idiosyncratic errors and
requires that the panel-level effects be uncorre-
lated with the first difference of the first obser-
vation of the dependent variable.

The following formula is used to construct the
equation:

p
Y, = Zajyi,t—j—'_xitﬂl + Wizﬂz v+, ey
=

i=l,..,Nji=1,...T
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where the &, are p parameters to be estimated; x
is a 1 x k, vector of strictly exogenous covariates;
ﬂ] isa k1 x 1 vector of parameters to be estimated;
w, isal xk, vector of predetermined or endog-
enous covariates; ﬁ2 isa k2 x 1 vector of param-
eters to be estimated; v, are the panel-level effects;
g, are independent and identically distributed
variables over the whole sample with variance o>

In the case of this paper, the rate of labor force
participation is a predefined exogenous variable.
All other investigated variables are considered en-
dogenous. The results of regression modeling are
shown in Table 3.

The level of significance of the model (Prob > chi2
= 0.0000) and Wald test results (Wald chi2(14) =
170.88) means the adequacy of the built model.
The coefficients for investigated indicators with a
certain time lag are chosen based on the level of
significance of z-statistics (P>|z| is not more than
0.05 - 95% — with 95% of probability, the hypothe-
sis is confirmed, or 0.1 - 90% - with 90% of prob-
ability, the hypothesis is confirmed).

The resulting regression equation can be written
as follows:

GII =0.58GII, ,+2.71RD +

+0.05FDI,_, +0.13GDP +0.2L+9.86, @

where GII - the level of innovation develop-
ment as a value of the general score of the Global
Innovation Index; RD - research and development
expenditure as a percent of GDP; FDI - net inflows
of foreign direct investment; GDP — annual GDP
per capita growth; L - labor force participation
rate.

So, for the panel of GII's top countries, R&D ex-
penditures positively impact the level of innova-
tion development: with an increase in R&D ex-
penditures (as a percentage of GDP) by 1%, the
level of innovation development (as the overall
score of the Global Innovation Index) potential-
ly increases by an average of 2.71% with 90.5% of
probability.

The results of regression modeling for Ukraine are
given in Table 4.

According to Fisher’s test, the model’s significance
level does not exceed 0.05 (Prob > F = 0.05), which
indicates the adequacy of the constructed mod-
el. The determination coefficient is not very high

Table 3. The results of the system dynamic linear panel-data model to formalize the influence
of the factor of R&D expenditures on the level of innovation development in Gll’s top countries

Gll Coefficient Std. err. P>|z| [95% conf. interval]
Gll
L1. .5826121 1030207 5.66 0.000 .3806952 7845291
RD
Lo a7sssy 1628147 167 0095 -4725212 5900699
L1. -3.367692 2.609632 -1.29 0.197 —8.482477 1.747093
LU s aswow U omoansmess noosew
L3. : —1.371224 1.633861 -0.84 0.401 —4.573533 1.831085
FDI
A0 ...70294809 0137518 214 0032  -0%6434 . -0025278
L 0110747 01271 087 0384 0138365 . 035085
.0548766 .0154424 3.55 0.000 02461 851432
13 -0678668 0218512 -3.11 0.002 1106944 0250392
GDP
LO. : 1322446 .0668045 1.98 0.048 .0013102 : .263179
Cu e ey hoxs e Laswy e
L2. —.1383543 1519127 -0.91 0.362 —-.4360978 1593891
G lagwn T hsmseae oo asoss owms
b 205064 0884266 232 0020 . . 03171 . 378376
_cons 9.868097 5.642228 1.75 0.080 —-1.190468 20.92666

Note: LO — without time lag, L1, L2, L3 — 1-year, 2-year, and 3-year time lags; Gll — the level of innovation development as a
value of general score of Global Innovation Index; RD — research and development expenditure; FDI — net inflows of foreign
direct investment; GDP — annual GDP per capita growth; L — labor force participation rate.
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Table 4. The results of the linear regression model to formalize the influence of R&D expenditures

on the level of innovation development in Ukraine

Gll Coefficient Std. err. t Cops|t] [95% conf. interval]
RD -4.797271 i 2187116 -2.19 {0060 |  -9.840769  :  .2462269
""" const 39.24248 1270601 30.88 0000 | 3631247 41217249
Source SS df MS
Model : 3.60733852 ‘ 3.60733852 Number of obs = 10
i 599835148 8 749793934 Prob>F=005
9.60569 : 9 1.06729889 R-squared = 0.3755

Note: Gll — the level of innovation development as a value of the general score of the Global Innovation Index; RD — research

and development expenditure as a percent of GDP.

(R-squared = 0.3755), but it is at an average level,
which does not indicate a low quality of the model.

The regression equation has the following form:

GIl =—-4.8RD +39.24, 3)

where GII - the level of innovation develop-
ment as a value of the general score of the Global
Innovation Index; RD - research and development
expenditure as a percentage of GDP.

So, for Ukraine, with a 94% probability, R&D ex-
penditures do not positively impact the level of in-
novation development: with an increase in R&D
expenditures (as a percentage of GDP) by 1%, the
level of innovation development (as the overall
score of the Global Innovation Index) potentially
decreases by an average of 4.8%.

That is why the hypothesis that increasing a share
of R&D expenditure in GDP strengthens the lev-
el of innovation development in Ukraine and the
top countries in GII was confirmed partly, only for
GIT’s top countries.

Based on international ratings, Lymonova and
Mahdich (2020) determined that Ukraine still
needs a better regulatory environment and the
development of a new legislative framework that
would establish incentives for investing in prior-
ity areas of scientific and research work, which
should be agreed with.

Some scholars have studied the relationship
and impact of R&D expenditures on the overall
evaluations of other global indices. In particu-
lar, Kiselakova et al. (2018) studied the impact of
R&D spending on the assessment of the Global

http://dx.doi.org/10.21511/ppm.21(4).2023.53

Competitiveness Index and its sub-indices using
correlation analysis for the period 2007-2016. At
the same time, the authors did not assess the im-
pact on the Global Innovation Index, as in this
study.

The determination of the share of R&D expendi-
tures in GDP in the world as one of the key indica-
tors of innovation development was also a research
subject of Gavrilko and Pobochenko (2021). They
found out the trend of R&D expenditures in the
world for 2017-2021, emphasizing that during the
COVID-19 companies’ R&D spending fluctuated
slightly, while global R&D spending increased. At
the same time, these findings have not been for-
malized and validated with a quantitative assess-
ment, as in this study.

Ivanova and Zarskd (2023) had a similar purpose.
They also confirmed the relationship between re-
search and development expenditures and the
aggregate innovation index based on correlation
analysis but using the example of a sample of the
Visegrad Group countries for a relatively shorter
period from 2014 to 2021. Their results indicate
a positive correlation between R&D expendi-
tures and the aggregate innovation index in all V4
countries. However, the statistical significance of
this relationship was confirmed only in the Czech
Republic and Poland. Comparing the results of
the present study with the above, further formal-
ization and quantitative assessment of the impact
based on the construction of regression models is
the next step after the correlation analysis to be
advantageous.

M. Dritsaki and C. Dritsaki (2023) ground the

relationship between R&D spending and the
Global Innovation Index, but for another sample
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and based on other methodology, in particular, in  lationship between R&D expenditure and the
the EU countries for the period 2007-2020, us- Global Innovation Index, while the relationship is
ing causal analysis and the PVAR model to deter- negative in the short run. At the same time, the
mine the relationship between research spending results obtained in this paper show that the rela-
and innovation growth in the EU countries. The tionship between studied indicators is not positive
results show a long-term positive significant re- (direct) in all EU countries.

CONCLUSION

The purpose of the study was to determine the impact of changing a share of R&D expenditure in GDP on the
level of innovation development in countries-leaders in GII-2022 and Ukraine. For the top 10 countries in GII
rating and for Ukraine, correlation analysis allowed confirming that in GII's top countries, the relationship
between the level of innovation development and R&D expenditure is direct in 7 from 10 countries (70%)
mostly with high and very high relationship power without time lag or 1-2-year time lag. This relationship is
inverse in Ukraine, with high relationship power and a 1-year time lag. A regression model was built to as-
sess panel data for GII's top countries (system dynamic linear panel-data model by Arellano-Bover/Blundell-
Bond) and time series data for Ukraine (linear regression model). In GII’s top countries with an increase in
R&D expenditures (as a percentage of GDP) by 1%, the level of innovation development (as the overall score
of GII) potentially increases by an average of 2.71% with 90.5% probability. In Ukraine, with an increase in
R&D expenditures (as a percentage of GDP) by 1%, the level of innovation development (as the overall score
of the Global Innovation Index) potentially decreases by an average of 4.8% with a 94% probability.

The results show the different effectiveness of increasing R&D spending and their opposite effect in Ukraine
and the top countries regarding the level of innovation development. In Ukraine, increasing a share of R&D
expenditure in GDP is not a factor in strengthening the level of innovation development compared with GII’s
top countries. This discrepancy is explained by the need to improve state policy and regulatory framework in
innovation development and its financing in Ukraine. At the same time, this study is limited by the sample
of countries and time, which should be expanded in further studies to increase the quality of the obtained re-
search results. Also, in further studies, it is advisable to analyze the structure of this indicator of R&D spend-
ing, distinguishing the components of financing by the state, business, education, etc.
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