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PO3BUTOK IHHOBAIIIMHOI JISIIbHOCTI SIK ®AKTOP EKOHOMIYHOI'O
3POCTAHHS B YKPAIHI

The article argues the role of the innovative type of development as the foundation that determines
the country's economic power and its prospects in the world market. The purpose of the study is to
consider the main indicators of innovative development and the rationale for rating assessing
innovative activities of the country, international comparisons of the development of research and
innovation. A study of literary sources and approaches to solving the problem of innovative
development showed that many of its aspects require constant monitoring and analysis. Necessary



and relevant is the further study of the state, trends, structural changes, the effectiveness of
innovation in all areas of the economy. The research of the processes of innovative activity in the
article was carried out in the following logical sequence: the international experience of
determining the ranking of innovative countries of the world was considered; an overview of the
system of international indices of innovative development; The methodology for calculating the
Global Innovation Index is considered; compares the components of the Global Innovation Index
for selected countries of the world and Ukraine; assessed the strengths and weaknesses of the
innovation system of Ukraine. The methodological tools of the study were the methods of statistical
analysis; the period of the study was selected from 2010 to 2019. The innovation activity in Ukraine
was chosen as the research object, since the effectiveness of the innovation sphere is a decisive
factor in ensuring the competitiveness of the economy. The article presents the results of a
statistical study, which indicate that in Ukraine there is no clear tendency for the progressive
development of innovative activity, a sharp drop replaces positive changes in the dynamics in
innovative activity. Such fluctuations in innovation processes are explained by many reasons: a
reduction in financing as a percentage of GDP, a decrease in investment, a reduction in the number
of industrial enterprises and others. The results of the study may be useful for management
structures dealing with the restoration and development of national economies, for entrepreneurs
and businessmen who are deciding on the issues of attracting investments and expanding
production, and for economists dealing with problems of innovative development.

Y ecmammi apeymenmosana ponv inHosayilino2o muny po3eumky AK yyHOamMeHmy, wo U3Ha4ae
EeKOHOMIYHY NOMYHCHICMb KpaiHu i il nepcnekmueu Ha ce8imosomy puuky. Memoiwo npogedenozo
00CNi0JCeH s € PO32710 OCHOBHUX [HOUKAMOPIE IHHOBAYIUHO20 DO3BUMKY MA OOTPYHMYEAHHS
Ppelimune068020 OYiHIOBAHHS ITHHOBAYIUHOT OISLIbHOCMI KPAIHU, MINCHAPOOHI 3iICMABNEHHS PO3GUMKY
HAYK0B0-00CHIOHOI ma THHOBAYIUHOI OiAIbHOCMI, CIAMUCIMUYHUL AHAE3 OUHAMIKYU | CMPYKmMypu
IHHOBAYIUHUX Npoyecié 8 eKoHoMIiYi YKpainu, eusseieHHs ocobOaueocmet, MeHOeHYIl I WLIAXI8
axmueizayii iHHo8ayiuHol disibHoCmi nionpuemcms. Busuenns nimepamypuux ocepen i nioxooie
00 supiulenHs npobiemu iHHOBAYILIHO20 PO3GUMKY NOKA3AIU, W0 bazamo ii acnekmu umazaromes
ROCMIIHO20 MOHImMopuHey ma ananizy. Heobxionum ma axmyanvuum € nooanvuie 00CHIONCEeHHs.
Cmawy, meHOeHyil, CMPYKMYPHUX 3MIH, Pe3yIbMamueHOCmi [HHOBAYINUHOI OIAIbHOCMI 8 YCIX
cghepax exonomiku. Jlocniodcenns npoyecié iHHOBAYIUHOI OIAILHOCMI 8 CMAmMmi NPOBedeHO 6
HACMYNHIU N02TYHIU NOCAI00BHOCMI: PO3CTAHYMO MINCHAPOOHUL 00CBI0 BU3HAYEHHS DelmuHey
IHHOBAYIUHUX KPAiH c8IMY; OaH 02180 CUCMEMU MINCHAPOOHUX [HOEKCI8 THHOBAYINIHO20 PO3BUMKY);
posananyma memoouxka pos3paxyuky Inobanbnoeo inOekcy iHHOBayill; NPOBEOEHO NOPIGHAHHSL
cknadosux Global Innovation Index 3a okpemumu kpainamu ceimy ma Ykpainu;, oana oyinka
CAAOKUX [ CUbHUX CMOPIH IHHOBaYiUHOI cucmemu Yxpainu. Memoodonoziunum iHcmpymenmapiem
npo6e0deH020 OOCHIONCEHHA CMAU Memoou CMAMUCTIUYHO20 AHANI3Y, Nepio0OM OO0CHIOHCEHHs
oopani poxu 3 2010 no 2019. O6'ekmom docnioxcenns odpana iHHo8ayitina OisbHICMb 8 YKpaini,
OCKINbKU — egheKmuHicmob  [HHOBAYIUHOI cghepu € upiATbHUM — DAKMopom 3abe3nedents
KOHKYDEHMOCHPOMONCHOCHI eKOHOMIKU. VY cmammi npedcmagneni pe3yibmamu CmamucmuiHo2o
odocnidoicents, AKI cgiowamv npo me, wo 6 YKpaini He cnocmepicaemvcs 4imka meHOeHYis
NOCMYNANIbHO20 PO36UMKY [HHOBAYIUHOI OIILHOCMI, NO3UMUBHI 3MIHU 6 OUHAMIYL 3MIHIOIOMbCS
pi3KUM  naodinHAM  iHHO8ayiunoi  axmuenocmi. Taxi KOMUBAHHS — IHHOBAYIUHUX  NpOYecis
NOACHIOIOMbCA  bazamvMa NPUYUHAMU: CKOpPOYeHHAM @iHnancyseanns y eiocomkax oo BBII,
3MEHUEHHAM [H8eCmMUYill, CKOPOYEHHAM KLIbKOCMI NPOMUCIOBUX NIONPUEMCME |  THUWMUMU.
Pezynomamu nposedenoco docniocents mMoxcymo Oymu KOpUCHUMU OJisl YNPABLIHCOKUX CMPYKIMYP,
WO 3aUMarOmsbcsi NUMAHHAMU 8IOHOBNIEHHS. MA PO36UMK)Y HAYIOHANbHOI eKOHOMII, OJ1 NIONPUEMYIE |
Oi3HeCMeHi8, SAKI GUPIULYIOMb NUMAHHS 3ATY4YeHHs [HeeCMUYitl | po3UUPeHHs UpPOOHUYMBA, O
eKOHOMICMIB, W0 3aUMAOMbCsL NPOOIEMAMU IHHOBAYIUHO20 PO3GUMKY.

Keywords: Global Innovation Index; dynamics; innovation activity; innovation development;
innovative enterprises; innovation performance; trends.



Knwuoesi cnosa: I'nobanvruil inoexc innosayiii; OUHAMIKA,; THHOBAUIUHA OISIbHICMb, IHHOBAYIIHUL
PO3BUMOK; THHOBAYIIHI NIONPUEMCMBA; Pe3VTbIMAMUBHICMb THHOBAYII, MeHOeHYil.

Problem statement. The economic growth of states is ensured by the leading role of scientific and
technological progress and the intellectualization of the main components of production in all areas of the economy.
The share of new or improved technologies, products, equipment in which new knowledge is invested in developed
countries is from 70 to 85% of GDP growth.

Currently, the development of innovative activities of enterprises, increasing the efficiency of innovative costs
for the introduction of the latest technologies, and the development and production of new, competitive types of
products is especially relevant for Ukraine.

Analysis of recent research and publications. Economic processes in the field of innovative development
attract the attention of many foreign and domestic scientists and economists. Many works of scientists have been
devoted to the issues of innovative development, the significance of innovative activity, among which V.M. Heyets, E.
Libanova [4], A. M. Yerina [15], N.V. Bondarchuk [1], A.O. Knyazevich [7], O.V. Kraichuk [6], S.M. Ilyashenko [5],
and others.

Identification of previously unresolved issues that are part of a common problem. Despite numerous
studies of this problem, many of its aspects require constant monitoring and analysis. Necessary and relevant are further
studies of the state, trends, structural changes, assessing the effectiveness of innovation activity in all areas of the
national economy.

Formulation of the goals of the article. The aim of the article is to study the main indicators of innovative
development and the rationale for the rating assessment of innovative activities of the country, the study of innovative
processes in the Ukrainian economy, international comparisons of the development of research and innovation and
innovation, a statistical analysis of the dynamics and structure of innovative costs, the development of innovative
activities in all areas of the economy, including in industry, identifying features, trends and ways of enhancing the
innovative activities of enterprises.

Methodology and research methods. When conducting research on indicators of innovative development and
innovative processes in the Ukrainian economy, we used the methods of system analysis, which allows us to consider
innovative activity as an object for research with a wide range of causal relationships; methods of statistical analysis to
assess the state, identify trends and patterns of innovative development; comparative and graphic methods.

Statement of the main research material. At the present stage, the innovative type of economic development
is becoming the foundation that determines the country's economic power and its prospects in the world market. The
efficiency and dynamism of the innovation sphere has become a decisive factor in ensuring the competitiveness of the
economy and largely determining the place of each country in the world.

In international practice, certain experience has been gained in determining the rating of innovative countries
of the world, innovative development of regions, innovative activity and activity of companies.

Ukraine is represented in several international rankings that assess innovative potential, technological and
innovative competitiveness. These are the Bloomberg Innovation Index, the Global Competitiveness Index, the
Innovation Union Scoreboard, and the Global Talent Competitiveness Index. However, the most authoritative is the
Global Innovation Index, which has been calculated since 2007 and currently represents the most comprehensive set of
indicators of innovative development in different countries of the world. It was developed jointly by the International
Business School INSEAD (France), Cornell University and World Intellectual Property Organization (WIPO). The
rating covers more than 120 countries of the world that are at different stages of innovative development. A prerequisite
for including a country in the calculation of this indicator is the presence of at least 60% of the data necessary for the
calculation.

The Global Innovation Index (GII) is a multidimensional assessment of the national innovation sphere, which
is entrusted with the task of determining the country's position in terms of innovation development on a global scale.
The definition of this index allows you to make managerial decisions regarding the development of the country's
innovative potential, the formation of competitive advantages, improving its position on a global scale, as well as
identifying the strengths and weaknesses in innovation activity and minimizing them. Analysis of the global innovation
index in comparison with the countries of the world allows us to identify leaders by this indicator as a whole, as well as
by its individual components, and on this basis to use the foreign experience of the most progressive innovators.

To calculate the index in 2019, a set of 80 indicators was used. Of these, two-thirds are macroeconomic
(quantitative) indicators from official sources of the studied countries; the remaining indicators are ratings from various
international institutions and expert assessments of business leaders as part of a survey of the World Economic Forum.
Since the studied countries differ in the scale of the economy, to ensure data comparability, most quantitative indicators
are presented in the form of relative values of structure and intensity.

The calculation method of the Global Innovation Index is that all basic indicators are combined into two sub-
indexes: 53 indicators characterize the country's innovative potential and form the Sub-Index Innovation Input, 27
characterize scientific and creative results and form the Sub-Index Innovation Output.



Sub-Index Innovation Input takes into account five elements of the national economy, which create the
conditions for innovation: 1) institutions; 2) human capital & research; 3) infrastructure; 4) market sophistication; 5)
business sophistication. Sub-Index Innovation Output includes two types of innovation results: 1) knowledge &
technology outputs; 2) creative outputs.

Each block is characterized by a certain number of indicators that are constantly updated in connection with the
dynamism of modern innovative development.

The calculation of the index is based on combining innovative potential and opportunities for its
implementation.

From a mathematical point of view, it looks like this:

Gl = Input+Output (D

The closer the value is to unity, the more developed the country is in terms of innovation. At the same time, the
Innovation Efficiency Ratio (IER) is determined, which is calculated by the formula:

IER = OU‘Pty : 2)
Input

This indicator characterizes the effectiveness of innovation.

Positioning of countries in the Global ranking of innovations is carried out by:

1) according to the assessment of the Global Innovation Index on a global scale;

2) by Sub-Index Innovation Input and Sub-Index Innovation Output;

3) by the coefficient of innovation activity.

In 2019, 129 countries of the world took part in the calculation of GII, which is three countries more than in the
previous year.

Table 1. Ukraine's positioning in the Global Innovation Index ranking in 2019

| Constituents GII | Index | Ranking place
Sub-Index Innovation Input Components
1 Institutions 53,9 96
2 Human capital & research 35,6 51
3 Infrastructure 36,0 97
4 Market sophistication 433 90
5 Business sophistication 34,8 47
Sub-Index Innovation Input 40,7 82
Sub-Index Innovation Output Components
1 Knowledge & technology outputs 34,6 28
2 Creative outputs 33,5 42
Sub-Index Innovation Output 34,1 36
Efficiency Ratio 83.7 5
Global Innovation Index 37,4 47

Compiled by the authors. Source: [14]

According to the results of the rating, Switzerland, Sweden, the USA, the Netherlands and the United Kingdom
were among the five most innovatively developed countries. This five is not very different from 2018, with the
exception of the United States, which moved from sixth to third and Singapore, which dropped lower in the ranking.

In the GII rating, Ukraine shows a rather modest innovative activity and in terms of index level in 2019 it
ranked 47th in the world and 32th in Europe, by Sub-Index Innovation Input - 82 (last in Europe), Sub-Index Innovation
Output - 36 (25th place in Europe). It should also be noted that in 2019 Ukraine took the second place among countries
with income below the average in the GII rating. In 2018, our country was the first in terms of innovation among the
countries of this group.

According to the data in Table 1, the weakest positions of the national innovation system are “Infrastructure”,
“Institutions” and “Market sophistication”. The strengths include the following components of the Global Innovation
Index — “Knowledge & technology outputs” and “Creative outputs”, which generally make up the Sub-Index Innovation
Output.

An analysis of Ukraine's positions in 2019 within the framework of the constituent sub-indexes made it
possible to highlight the strengths and weaknesses of innovation in Ukraine.



Table 2. Strengths and weaknesses of the innovation system of Ukraine in 2019

Ne | Indicator name | Rank
Strengths
1. | Pupil-teacher ratio, secondary 3
2. | Tertiary enrolment, % gross 14
3. | Females employed w / advanced degrees,% 2
4. | GERD financed by abroad, 15
5. | Utility models by origin / bn PPP$GDP 1
6. | ICT services exports, % total trade 11
7. | Trademarks by origin / bn PPP$ GDP 6
8. | Industrial designs by origin / bn PPP$ GDP 8
Weakness
1. | Political environment 110
2. | Political & operational stability 125
3. | Rule of law 107
4. | Ease of resolving insolvency 115
5. | Ecological sustainability 120
6. | GDP/unit of energy use 115
7. | Investment 115
8. | ICTs & business model creation 109

Compiled by the authors. Source: [14].

Thus, the unevenness in the development of various components of the national innovation system becomes
apparent: everything related to human resources (education, availability of qualified personnel, patent activity) remains
at a high level and at the same time, the institutional, regulatory environment and investment processes contribute little
to the innovative development of the Ukrainian economy. This situation is due to the current economic and political
situations in the country. The events taking place now in Ukraine undermined the authority of the government, and
created an unfavorable investment climate, which does not help attract investors.

The next stage of the analysis was to consider how Ukraine’s position in the GII rating changed for the period
from 2011 to 2019.

According to the data in Table 3, for the study period, Ukraine from 60th place rose to 47th, that is, 13
positions. The worst situation was observed in 2013, when our country occupied 71st place out of 142 countries in
terms of the Global Innovation Index, which is eight positions worse than the previous year. In 2018, Ukraine took 43rd
place, which is the best indicator for the entire study period, which is, compared with the previous year has improved its
position by seven steps. This happened due to the improvement of indicators in education and science (43rd place in the
ranking), as well as business (46th place). However, the country by the next year worsened its position by four steps and
dropped to 47th place in the ranking. The closest neighbors of Ukraine in 2019 were Montenegro (45), Russia (46),
Georgia (48) and Turkey (49).

Table 3. Rating of Ukraine based on the Global Innovation Index

Years Ranking position Number of countries in the ranking
2011 60 125
2012 63 141
2013 71 142
2014 63 143
2015 64 141
2016 56 128
2017 50 127
2018 43 126
2019 47 129

Compiled by the authors. Source: [14].

The dynamics of the Global Innovation Index of Ukraine are clearly shown in Figure 1. As you can see, it fully
repeats the trend with the rating. The highest value of the index was observed in 2018 — 39.5, after which it fell to 37.4,
i.e. by more than 5%, which indicates a deterioration in the country's innovative development.
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Figure 1. Dynamics of the Global Innovation Index of Ukraine
Compiled by the authors. Source: [14]

Further, the authors considered Sub-Index Innovation Input and Sub-Index Innovation Output individually for
a more in-depth analysis. Their dynamics for 2015-2019 presented in table 4. In addition, based on the data of sub-
indexes, innovation efficiency factors for Ukraine were calculated.

Table 4. Dynamics of sub-indexes (Sub-Index) Global Innovation Index
for Ukraine for the period 2015-2019

Years Innovation Input Innovation Output Efficiency Ratio
Points Rank points Rank points rank
2015 39,1 84 33,9 47 86,7 15
2016 38,9 76 32,5 40 83,5 12
2017 41,1 77 342 40 83,2 11
2018 58,8 75 35,4 35 60,2 5
2019 40,7 82 34,1 36 83,7 5

Compiled by the authors. Source: [14]

As the data in Table 4 show, the values of Sub-Index Innovation Input exceed the values of Sub-Index
Innovation Output, especially in 2018 (by 66%). This is especially noticeable in the place of Ukraine, which it occupies
in the world according to these indicators. This indicates that our country has significantly greater opportunities for
realizing innovative potential than the available innovative resources. The innovation efficiency coefficient, which
characterizes the creation of favorable conditions for innovative effectiveness throughout the entire study period, was
practically unchanged. The exception is only 2018, when the innovation efficiency coefficient was the lowest for the
entire study period, despite a significant improvement in Ukraine's position on the global scale of innovative
development. It should also be noted that higher positioning according to the results of innovation (Sub-Index
Innovation Output) compared to the potential (Sub-Index Innovation Input) provided Ukraine in 2018 and 2019 fifth
place in the world in terms of innovation efficiency. Only China, Switzerland, Netherlands and Luxembourg are ahead
of our country. At the same time, many countries of the world and Europe, in particular, which occupy higher places in
the ranking of the Global Innovation Index, have much worse positions in terms of the coefficient of innovation. Thus,
the USA takes the 18th place in the world in terms of innovation efficiency index (GII-3rd place), Germany — 11th
place (GII-9th place), Poland — 51st place (GII-39th place), Russia — 80th place (GII-46th place)

Next, the dynamics of the individual components of the Global Innovation Index for Ukraine is considered, the
results are presented in table 5.

Table 5. Dynamics of the components of the Global Innovation Index
for Ukraine for 2015-2019

Constituents GII 2015 2016 2017 2018 2019
Institutions 98 101 101 107 96
Human capital & research 36 40 41 43 51
Infrastructure 112 99 90 89 97
Market sophistication 89 75 81 89 90
Business sophistication 78 73 51 46 47
Knowledge & technology 34 33 32 27 28
outputs
Creative outputs 75 58 49 45 42

Compiled by the authors. Source: [14]




As the data in Table 5 show, throughout the entire study period, the Institutions sub-indexes (96th place) and
Market sophistication (90th place) remain at a consistently high level. A slight improvement was shown by the
Infrastructure sub-index (from 112 place to 90). Such sub-indexes as “Business sophistication” (by 31 positions) and
“Creative outputs” (by 33 positions) improved their positions more significantly.

We also conducted a comparative analysis of Ukraine with some EU countries and its results are presented in
Figure 2.

It was said above that Ukraine in 2019 ranked 32nd in Europe in terms of the Global Innovation Index, which
is better compared to 2015 (37th), but worse than 30th place in comparison with 2018. The closest competitors of our
country in Europe were Russia (31st place) and Romania (33rd place). Therefore, we made a comparison of the main
components of the Global Innovation Index for 2019 for Ukraine, Russia, Romania, and Switzerland, as this country
ranks first in terms of innovative development, both in Europe and in the world as a whole. The results are presented in
Figure 3.

As can be seen in Figure 3, in terms of “Institutions” and “Infrastructure”, Ukraine has a worse position than
all the studied countries. By such indicators as “Market sophistication” and “Business sophistication”, our country is
practically on the same level with Romania. However, in such positions as “Knowledge & technology outputs” and
“Creative outputs”, our situation is better and we are ahead of our closest competitors, namely Russia and Romania. As
for “Human capital & research”, in this indicator we are ahead only of Romania.
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Thus, the analysis of the innovative situation at the global level using the Global Innovation Index showed that
in Ukraine there are significant problems in the field of innovative development. However, it should be noted that the
ratings do not give any suggestions, but only fix situations and predict the possible future direction of rating changes. In
order to identify the main factors and problems that reduce the rating of Ukraine on the path to the establishment of
sustainable innovative development, it is necessary to analyze the state and development of innovative activity in the
country using a system of indicators based on statistics from the State Statistics Service of Ukraine, Eurostat and data
from special studies.

One of the most important indicators characterizing the development of scientific and innovative activity in the
state is the share of expenditures on research and development as a percentage of the gross domestic product. This
indicator is also called the intensity of “R & D”, it reflects the degree of development of research and innovation that is
carried out in the country, in terms of resources.

In order to improve the competitiveness and productivity of the European economy, the EU countries adopted
the Europe 2020 strategy, one of the tasks of which is to increase public and private investment in research work by
2020 to 3% of GDP [2].

Table 6 shows the proportion of research and development work as a percentage of GDP for selected countries
of the European Union and Ukraine for the period 2010-2017.

Table 6. Share of research expenditures in GDP in selected EU countries and Ukraine, %

Countries Years

2010 2011 2012 2013 2014 2015 2016 2017
EU 28 1,92 1,97 2,01 2,02 2,03 2,04 2,04 2,06
Bulgaria 0,56 0,53 0,60 0,63 0,79 0,96 0,78 0,75
Hungary 1,14 1,19 1,26 1,39 1,35 1,36 1,20 1,35
Germany 2,71 2,80 2,87 2,82 2,87 2,91 2,92 3,02
Denmark 2,92 2,94 2,98 2,97 2,91 3,06 3,09 3,05
Spain 1,35 1,33 1,29 1,27 1,24 1,22 1,19 1,20
Latvia 0,61 0,70 0,66 0,61 0,69 0,63 0,44 0,51
Lithuania 0,78 0,90 0,89 0,95 1,03 1,04 0,84 0,89
Poland 0,72 0,75 0,88 0,87 0,94 1,00 0,96 1,03
Romania 0,46 0,50 0,48 0,39 0,38 0,49 0,48 0,50
Slovakia 0,62 0,66 0,80 0,82 0,88 1,17 0,79 0,88
Slovenia 2,06 2,42 2,57 2,58 2,37 2,20 2,01 1,86
Finland 3,71 3,62 3,40 3,27 3,15 2,87 2,72 2,73
France 2,18 2,19 2,23 2,24 2,23 2,27 2,22 2,21
Czech Republic 1,34 1,56 1,78 1,90 1,97 1,93 1,68 1,79
Sweden 3,17 3,19 3,24 3,27 3,11 3,23 3,25 3,37
Estonia 1,58 2,31 2,12 1,72 1,43 1,47 1,25 1,29
Ukraine 0,75 0,65 0,67 0,70 0,60 0,55 0,48 0,45

Sources: [8, p. 62; 3]




The data in Table 6 show that, as a whole, in the EU countries, the share of expenses for research work from 2010 to
2017 was constantly increasing. If in 2010 this share was 1.92% of GDP, in 7 years it has grown to 2.06%. For individual
countries shown in table 1, there are different trends. In most countries, the cost of research and development has increased in
2017 compared to 2010. This group includes Bulgaria, Denmark, Lithuania, Poland, Romania, Slovakia, Hungary, France,
Sweden and the Czech Republic. Moreover, in three countries - Denmark, Germany and Sweden, the highest level of
spending on science and innovation is observed, which is more than 3% of the gross domestic product, which already exceeds
the level laid down in the Europe 2020 strategy. Also innovative leaders are France and Finland.

At the same time, in the group of countries, which includes Slovenia, Estonia, Spain, Latvia, research and
development costs as a percentage of GDP decreased. Ukraine belongs to the same group, where, starting in 2010, there
has been a tendency towards a decrease in the intensity of expenditures on research and development on the volume of
GDP. It should be noted that in 2010 in Ukraine the amount of expenditure on research and development amounted to
0.75% of GDP and exceeded countries such as Bulgaria, Latvia, Poland, Romania and Slovakia in this indicator. Over 7
years, the indicator of the share of expenditures on research and development in Ukraine has significantly decreased and
amounted to only 0.45% of GDP in 2017. This is the lowest indicator of the intensity of expenditures on science and
innovation in comparison with the countries of the European Union, which, of course, is reflected in the possibilities of
developing innovative activities in the country. In 2018, the share of expenditures on research and development in
Ukraine increased slightly, but only by 0.02% points and amounted to 0.47% of GDP, which generally did not change
the overall situation. [8, p. 62].

Graphically, the dynamics of the share of expenditures on research work as a percentage of the GDP of
Ukraine is presented in Fig. 4.
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Figure 4. The proportion of expenditure on research in Ukraine, % of GDP
Compiled by the authors. Sources: [8, p. 62]

The amount of total spending on research and development in Ukraine has increased in recent years. In 2017,
compared with 2016, it increased by 16.0% and amounted to 13379.3 million UAH., And in 2018 increased by another
25.4% and amounted to 16773.7 million UAH. Despite such significant growth, the share of research and development
costs, as noted above, in 2018 amounted to only 0.47% of the gross domestic product.

The volume and structure of expenses for research work in Ukraine by sources of funding for 2016-2018 are
shown in table 7.

Table 7. The volume and structure of the costs of research and development by source of fundin
Costs of research work, million Cost structure
Source of funding UAH by sources of financing, %
2016 2017 2018 2016 2017 2018
Total 11530,7 | 13379,3 | 16773,7 | 100,00 | 100,00 | 100,00
Budget funds 3910,8 48964 6222,7 33,92 36,60 37,10
of which the state budget 3700,9 4740,1 6020,9 32,10 35,43 35,90
Own funds 1146,0 1340,8 1610,0 9,94 10,02 9,60
Public sector funds 361,6 718,7 1141,5 3.14 5,37 6,80
Business sector funds 3369,5 3007,8 39474 29,22 22,48 23,52
Funds of ngher Educatlon 7.4 8.9 6.8 0.06 0.07 0,04
Sector Organizations
Funds' of anate non-profit 2.8 2.8 213 0,02 0,02 0.13
organizations
Means of foreign sources 2550,3 3262,8 3642,6 22,12 24,39 21,72
Means of other sources 182,3 141,1 181,4 1,58 1,05 1,08

Compiled by the authors. Sources: [8, p. 49].



An analysis of the data in Table 7 indicates that budget funds prevail in the structure of sources of financing
the costs of research and development, the share of which increased from 33.9% in 2016 to 37.1% in 2018. At the same
time, the main part is made up of the state budget: in 2018 — 35.9%. The second place among sources of funding for
research in Ukraine is occupied by funds from organizations in the business sector. However, it should be noted that the
share of expenses due to this sector decreased from 29.2% in 2016 to 23.5% in 2018. In addition, most of the expenses
are from foreign sources — in 2018, 21.7%. However, compared with the previous two years, the share of expenses from
these funds decreased.

Among the positive changes in the structure of sources of financing the costs of research and development, an
increase in the share of funds of public sector organizations from 3.1% in 2016 to 6.8% in 2018 can be noted. The
proportion of financing the costs of research and development at the expense of own funds of enterprises and
organizations for the period 2016-2018 changed insignificantly and is at the level of about 10%.

It should be noted the extremely low share of expenses for research work at the expense of higher education
organizations, in 2018 it amounted to only 0.04% of the total funding. And also a low share of expenses at the expense
of private non-profit organizations, which, although it increased compared to previous years, in 2018 it amounted to
only 0.13%.

Graphically, the structure of expenses for research and development in Ukraine in 2018 is presented in Fig. 5.
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Figure 5. The structure of the costs of research and development
by sources of financing in Ukraine in 2018, %
Compiled by the authors. Sources: [8]

The volume of produced and sold innovative products determines the effectiveness of innovation in the
country. A relative indicator of the effectiveness of innovation is the share of new competitive products in the total
volume of products sold. In 2018, in 15 countries of the European Union, the share of innovative products in the total
volume of products sold exceeded 10%. The leaders in this indicator are Slovakia (20.3%), Spain (19.3%), Ireland
(17.0%), Greece (16.8%), Great Britain (15.5%), Lithuania (14.7%), Germany (14.0%), and Belgium (13.6%). The
lowest proportion of innovative products in the total volume of products sold among the countries of the European
Union was observed in Romania - 4.7%.

Currently, in Ukraine, the level of innovation performance in comparison with EU countries is very low. By
analyzing the dynamics of this indicator, we can see that in 2000 the share of innovative products in the total volume of
industrial products sold was quite high and amounted to 9.4%. In subsequent years, it was constantly decreasing, and in
2010 it already amounted to 3.8%, and in 2018 - only 0.8%. That is, in the total volume of industrial products sold,
innovative products are less than 1% [12].

As we see, in two such important indicators of the development of scientific, technical and innovative activity,
as the intensity of expenditures on science and innovation and the effectiveness of innovative activity, Ukraine is far
behind all countries of the European Union.

The development of innovation activity in all areas of the economy and, above all, in industry is the most
important resource for economic growth in Ukraine. The main tasks are attracting investment and improving the
conditions for research and development, increasing the number of innovatively active enterprises and enterprises
introducing innovations, creating and selling new, competitive products.

As the results of the study show, in the industry of Ukraine over the past 4 years there is no clear trend in the
development of innovation. Positive changes and growth in the indicators of innovative activity of enterprises in 2016
were replaced by their sharp decline in 2017. In 2018, the innovation activity of industrial enterprises began to rise
again, which is characterized by an increase in the number of innovative enterprises, an increase in the cost of
innovation, an increase in the number of technological innovations and the volume of innovative products sold. Such
changes and sharp fluctuations in these processes are explained by many political and economic reasons, a change in the
sectoral structure of the formation of the gross domestic product, a decrease in the total number of industrial enterprises,
and a drop in industrial production.



Conclusions. The experience of the most developed countries of the world indicates that in modern conditions
stable economic growth can be achieved only based on innovative development. Therefore, it is necessary to pay special
attention to the state and development of innovative activity in Ukraine. Revitalization of innovation requires an
integrated approach. First, state priorities for innovation in Ukraine should be clearly defined and a comprehensive set
of measures for their implementation should be developed, which includes: financial incentives, training specialists,
creating conditions for modernizing production, attracting research structures to implement innovative projects, and
significantly improving the overall investment climate in the country.

A rating system for assessing innovative development is, of course, necessary. However, the existing system
for calculating the global innovation index has certain drawbacks. In particular, from the total number of factors,
indicators are used to calculate the index, which differ significantly in different countries of the world. Indeed, even
Switzerland, which ranks first in the world in the global index of innovative development, has an index value of 67.24,
and the lowest value from 14.49 was in Yemen. Therefore, we believe that it is necessary to review and simplify some
indicators, as well as introduce some adjustment factors depending on the economic development of the country.

Promising areas should also include studies of the processes of formation and implementation of innovative
projects at the enterprise, further improvement of the state innovation policy, and the search for effective mechanisms
for providing innovative activities with financial resources.

References.

1. Bondarchuk, N.V. (2015), “Status and prospects of development of innovation processes in Ukraine”,
Visnyk Dnipropetrovs’koho derzhavnoho ahrarnoho universytetu, vol. 2, pp. 205-209.

2. Eurostat Statistics Explained (2020), “Indicators Europe 20207, available at:
https://www.spbstu.ru/upload/inter/indicators-europe-2020-r-d-innovation.pdf (Accessed 26 February 2021).

3. Eurostat (2021), available at: http://ec.europa. eu/eurostat/data/database (Accessed 26 February 2021)

4. Heyets, V. (2015), Innovatsiyna Ukrayina 2020: natsional’na dopovid’ [Innovative Ukraine 2020: national
report]. Ukraine, Kyiv: NAN Ukrayiny.

5. Ilyashenko, S.M. Shipulina, Yu. S. and Ilyashenko, N.S. (2018), “Analysis of Ukraine's position in
international rankings of innovative development”, Stalyy rozvytok XXI stolittya: upravlinnya, tekhnolohiyi, modeli.
Dyskusiyi 2018 [Sustainable development of the XXI century: management, technologies, models. Discussions 2018],
Natsional’nyy universytet «Kyyevo-Mohylyans’ka akademiya»; Vyshcha ekonomiko-humanitarna shkola, Kyiv,
Ukraine, pp. 183-195.

6. Knyazevich, A.O. and Kraychuk, O.V. (2011), Mekhanizmy upravlinnya innovatsiynym rozvytkom
[Mechanisms for managing innovative development], O. Zen’, Ukraine, Rivne:

7. Knyazevich, A.O. (2013), “The Global Innovation Index is an assessment of Ukraine's innovation potential”,
Visnyk TNEU, vol. 2, pp.142-148.

8. State Statistics Service of Ukraine (2019), Naukova ta innovatsiyna diyal’nist’ Ukrayiny [Statistical
collection. Scientific and innovative activity of Ukraine], State Statistics Service of Ukraine, Kyiv, Ukraine.

9. Pysarenko, T. V. and Kvasha, T. K. (2017), Stan innovatsiynoyi diyal’nosti ta diyal’nosti u sferi transferu
tekhnolohiy v Ukrayini u 2016 rotsi [The state of innovation and activity in the field of technology transfer in Ukraine
in 2016], UkrINTEI, Kyiv, Ukraine.

10. Pysarenko, T. V. and Kvasha, T. K. (2019), Stan innovatsiynoyi diyal’nosti ta diyal’nosti u sferi transferu
tekhnolohiy v Ukrayini u 2018 rotsi [The state of innovation and activity in the field of technology transfer in Ukraine
in 2018], UkrINTEI, Kyiv, Ukraine.

12. State Statistics Service of Ukraine (2021), “Science, technology and innovation”, available at:
http://www.ukrstat.gov.ua. (Accessed 26 February 2021)

13. State Statistics Service of Ukraine (2017), “Survey of innovative activity in the economy of Ukraine”,
available at: http://www.ukrstat.gov.ua/druk/publicat/kat_u/publnauka_u.htm. (Accessed 26 February 2021)

14. Global Innovation Index (2020), “The Innovation Index 2015-2019”, available at:
https://www.globalinnovationindex.org/gii-2015-2019-report (Accessed 26 February 2021)

15. Yerina, A. M. (2016), “International ratings: statistical aspects of calculation and application”, Statystyka
Ukrayiny, vol. 4, pp. 66-74.

Cmamms naoitwna 0o pedaxyii 16.03.2021 p.



