S&l

GENERAL PROBLEMS
OF THE MODERN RESEARCH
AND INNOVATION POLICY

https://doi.org/10.15407/scine18.05.003

MARCHENKO, T. V. (https://orcid.org/0000-0002-2355-6664)

Chernivtsi YuriyFedkovych National University,
2, Kafedralna St., Chernivtsi, 58001, Ukraine,
+380 372 52 5156, intecon@chnu.edu.ua

CORRELATION-REGRESSION ANALYSIS
OF INNOVATION FACTOR INFLUENCE
ON GDP GROWTH

Introduction. In order to improve innovation policy given a clear definition of the correlation between innova-
tion-driven development indicators and GDP, it is necessary to critically assess the influence of the innovation
Jactor on the country’s economic growth and an increase in its competitiveness.

Problem Statement. Modern conditions of the global economic system development require the constant adjust-
ment and improvement of innovation strategies given new civilizational challenges, as well as the intensification of
R&D activities of national economies. This highlighted the problem of scholarly research on the influence of innova-
tion andthe determination of correlation between indicators of innovation-driven development and GDP.

Purpose. The research is based on the proposed explanatory model built with the use of correlation-regression
analysis, which demonstrates the influence of the innovation factor on GDP growth. The article contains forecast esti-
mates of GDP in terms of years, depending on changes in innovation-driven development indicators based on multiple
regression analysis, as well as practical recommendations for increasing the innovation capacity of Ukraine.

Material and Methods. 1o identify the impact of innovation on GDP growth, a mathematical model has been
built with the use of correlation-regression analysis; to demonstrate and visualize the results of the study we have
used tabular and graphical methods.

Results. 1o improve the strategy of innovation-driven development of Ukraine, an economic-mathematical mo-
del based on multiple regression analysis has been developed. It demonstrates the influence of the innovation factor
on changes in GDP. This model helps to understand the functioning and development of innovation processes, to
reveal the causal and functional relationships of individual indicators of innovation-driven economic development,
as well as to determine the required level of innovation factor by maximizing the hidden innovation capacity.

Conclusions. The basic of the strategic course, its basic principle should be the implementation of government
policy aiming at choosing an innovation strategy of structural transformation of Ukraine as a competitive high-
tech state. This strategy requires the use of domestic R&D potential and makes its contribution to the innovation-
driven development of the national economy a crucial factor.
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The strategy of effective development of the na-
tional economic systems of the leading countries
has been closely connected to leadership in the
field of research and development, appearance of
new knowledge, mass innovation products and
successful development of high-tech production in
the recent years. The growth of innovationcapaci-
ty of the economy is not only a way of dynamic
development, but also a method for maintaining
security and sovereignty of a state, its competi-
tiveness in the modern world. Today, there is a
need to review and to update the content of the
national innovation policy, to determine its strate-
gic objectives and directions as well as to create
timely mechanisms ensuring increase of the role of
science and its innovation capacity in economic
and social development of the country understand-
able to executive bodies, researchers, and society.

Alongside Bulgaria, Macedonia, and Romania,
Ukraine was ranked as an ‘emerging innovator’
by the European Innovation Scoreboard that
contains data on EU member states, EU candi-
date countries and some other countries. The de-
tailed analysis performed shows that Ukraine has
substantial unrealized possibilities of innovation-
driven development, primarily in the field of com-
mercialization of innovations and protection of
intellectual property rights. The main advantages
of Ukraine are favorable geographical location,
capacious market, availability of a comprehensive
free trade area between Ukraine and the EU and
a relatively high development level of human po-
tential. In order to increase labor productivity, to
receive output from the use of existing natural re-
sources and human potential, to ensure sustaina-
ble economic development, competitiveness of
domestic products and to increase the level and
quality of life on this basis Ukraine shall be moved
according to a complex indicator of innovation-
driven development from the group ‘emerging in-
novator’ to at least the group of countries ‘mode-
rate innovators’ or, under favorable conditions, to
the group of countries ‘followers’ [1].

A significant number of research works are de-
voted to the issue of innovation-driven develop-
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ment and search for effective tools for activation
and successful implementation of R&D and inno-
vative activities in the national economy, as well
as for identifying methods that aim at increasing
of the innovation capacity of Ukraine. Certain
aspects of this issue were considered by the fol-
lowing Ukrainian and foreign researchers: M. Dod-
gson, O. Clauser, G. Korsten, B. Gotz-Garth,
P. Morone, K. Prahalad, S. Robin, A. Sadekoyv,
T. Schubert, O. Shubin and others. [2, 4,9, 12—13,
16, 18, 21]. A significant number of aspects of in-
novation policy remain undisclosed and need
theoretical, methodological and practical solu-
tion at the same time. The analysis of the latest
achievements and publications on innovation
with a focus on the mechanisms of increasing
GDP growth rates through innovation shows
that this area of study is given a lot of attention.
Contemporary conditions of development of the
global economic system require constant adjust-
ment and improvement of innovation strategies
with consideration of new challenges to civiliza-
tion as well as intensification of R&D activities of
national economies; this actualized the problem
of scholarly research of the impact of the innova-
tion factor on the economic growth of a country
and increase of its competitiveness, a clear defini-
tion of the correlation between indicators of in-
novation-driven development and GDP. The
macroeconomic analysis of the impact of techno-
logical change by assessing the links between
theoretical frameworks and empirical models [2]
as well as the analysis of innovations and tech-
nologies aiming at identification of opportunities
and barriers to integration and cooperation of
business structures [3] are particularly interest-
ing in this context.

The purpose of the article is to make forecast
estimates of GDP by years depending on changes
of innovation-driven development based on mul-
tiple regression analysis as well as the formation
of practical recommendations for increasing in-
novation capacity of Ukraine through the use of
effective mechanisms of favoring innovation on
this basis.
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Among the problems of R&D and technologi-
cal progress an important place is occupied by the
problem of evaluating innovations and the results
of their implementation, the feasibility of their
investment. Modern economists, along with tra-
ditional ones, use specific methods and techniques
of research: economic and statistical, in particu-
lar its methods: comparison, grouping, time se-
ries, correlation and regression analysis [3, 4]; by
means of a monographic method experience of
separate successful innovative enterprises is stud-
ied, the analysis of industrial and economic acti-
vity of typical and advanced enterprises is carried
out, advanced methods of innovative activity are
defined [5—7]; on the basis of the experimental
method the questions of improvement og the or-
ganization of separate technological processes of
production are studied [8, 9].

The following general research methods of
cognition were used during research within a
comprehensive approach: analysis and synthesis,
induction and deduction, methods of generaliza-
tion of theoretical and actual material by means
of comparison, qualitative and quantitative eco-
nomic and statistical analysis. In order to identify
the impact of the innovation factor on GDP
growth rates a mathematical model was develo-
ped using correlation and regression analysis;
table and graphical methods were used to demon-
strate and to visualize the study results.

The Strategy of Innovation-Driven Develop-
ment of Ukraine was adopted by the Government
for the period till 2030. The expected result of
this document implementation should be in par-
ticular an increase in the number of natural per-
sons and business entities engaged in invention,
applied research, R&D development, especially
outside the state sector; increase in the number of
business entities engaged in the provision of ser-
vices in the field of commercialization of techno-
logical solutions; increase of revenues from sale
and use of intellectual property objects and sci-
ence-intensive products; increase of the share of
enterprises engaged in innovation. The main goal
of the Strategy of Innovation-Driven Develop-
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ment has a very specific quantitative parameter.

Indicators of implementation of the Strategy are:

o the share of expenditures for R&D activities in
GDP is 3%;

o the share of innovatively active enterprises in
the total number of enterprises isat least, 30%;

¢ the share of export of the goods manufactured
by enterprises of high- and medium-tech indus-
tries in the total exports of the goods is 30%;

o the share of workers employed at enterprises of
high- and medium-tech sectors of industry in
the total number of workers employed in in-
dustry is 29%;

o the share of innovation products sold in the to-
tal industrial products sold is 10% [10].
Three-year action plans are developed in order

to implement the Strategy. To assess the effecti-

veness of the Strategy implementation monitor-
ing of both the implementation of action plans
and their impact on various sectors of the econo-
my shall be performed. In this regard, it is neces-
sary to develop scenarios and forecast of innova-
tion-driven development, which determine the
desired or possible dynamics of the innovation
process as well as of GDP growth on this basis.
The development and improvement of a stra-
tegy of innovation-driven development and the
possibility to influence the formation of GDP
through its implementation requires development
of an explanatory model. This model should de-
monstrate the influence of the innovation factor on
GDP change and the possibilities to increase this
influence by maximizing the hidden potential of
the national innovation system as well as to help
to understand functioning and development of
innovation processes by explaining cause-and-
effect or functional relations of individual inno-
vation indices. In this regard, an explanatory
model that determines the impact of the growth
of the contribution of the innovation factor to
economic growth on GDP growth rateshas been
proposed. A number of input indicators were set
for this purpose, such as the number of organiza-
tions that carried out research and development
(x1); the total number of research and develop-
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Fig. 1. Comparison of statistical and model values of GDP in 2010—2019

ment performers (x2); the number of doctors of
sciences involved in research and development
(x3); the number of candidates of sciences invol-
ved in research and development (x4); the share
of innovatively active enterprises in the total

Table 1. Correlation Between Input Parameters and GDP *

number of industrial enterprises (x5); the total
amount of costs for innovative activities of indus-
trial enterprises, including funds spent for research
and development, acquisition of other external
knowledge, purchase of machinery, equipment and

Number Number Number Share Total
of organiza- | Total number of doctors of candidates | of innova- expenditures | Expenditures
tions that £ erh of sciences of sciences tively active P G ; P holarl
lons d a ! 0 erho?ni:rs involved involved in the | enterprises |°" 1ntr_10_\? lon | forsc %ar g GDP,
CE‘iI"II"]lel’ (iu orsc (_)ha'r )(,1 in scholarly | implementation | in the total fa ¢ :jv1‘t1:e$' I jesezlirc an t million
Seho .?lr y d éeseai\rc an n research of scholarly number 0 ]tn ustria e\ﬂe opr{}zrh, UAH
(riesezirc an L eve 0pme121 ' | and develop- | research and | of industrial e{h_erpr{ifisﬁ mi 10n7
eve (){)men persons (x2) ment, persons | development, | enterprises, mi 10n6 &7
G (x3) persons (x4) (x5) (x6)
2010 1303 182484 11974 46685 13.8 8045.5 81071 1079346
2011 1255 175330 11677 46321 16.2 14333.9 8513.4 1299991
2012 1208 164340 11172 42050 17.4 11480.6 9419.9 1404669
2013 1143 155386 11155 41196 16.8 9562.6 10248.5 1465198
2014 999 136123 9983 37082 16.1 7695.9 9487.5 1586915
2015 978 122504 9571 32849 17.3 13813.7 11003.6 1988544
2016 972 97912 7091 20208 18.9 23229.5 11530.7 2385367
2017 963 94274 6942 19219 16.2 9117.5 13379.3 2983882
2018 950 88128 7043 18806 16.4 12180.1 16773.7 3560596
2019 950 79262 6526 16929 15.8 14220.9 17254.6 3978400
Correlation -0.79 -0.93 -0.93 -0.93 0.11 0.26 0.99

* The calculations are made by the author based on the data of the State Statistics Committee [22].
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software (x6); costs for the implementation of re-
search and development, including implementa-

Table 2. Statistical and Model Data on GDP

in 2010—2019*

tion of fundamental and applied research, R&D .

. e e - Model estimates
(experimental) development (x7); the initial pa- Years Statistical GDP of GDP
rameter is the gross domestic product (GDP).

Based on correlation analysis the correlation co- 2010 1079346 1087731.36
efficients between the input parameters and the 2011 1299991 1265355.23
GDP in terms of years were determined (Table 1). 2012 1404669 1383079.24
As we can see on Table 1 the correlation coefficients 2013 1465198 1532538 47
are higher than 0.9 (with the only exception of the 2014 1586915 1619759.48
cor}“elation betwegn X3, X§ and GDP, which is ex- 2015 1988544 1926280.56
plalned below); thls makt;s it possible to use multiple 2016 9385367 9418804.23
regression analysis to build an explanatory model: 9017 208358 2951943.86

GDP =5272.37535 - x1 — 51.444 - x2 — 2018 3560596 3545212.38
—456.65 -3 +143.643 - x4 + 2019 3978400 4002903.2
+6406.36 - x5 — 15.141 - x6 +

+146.3498 - x7 — 1202413 (1) | * The calculations are made by the author.

Table 3. Change in GDP Depending on Changes in Input Indicators x1-x7 by 1%, 5%, 10%*

90% 95% 99% 100% 101% 105% 110%
x1 855 903 941 950 960 998 1045
GDP, million UAH 3502027.54 | 3276633 3233809 3233809 3276205 3490308 3939924
GDP, % 108% 101% 100% 100% 101% 108% 122%
x2 71336 75299 78469 79262 80055 83225 87188
GDP, million UAH 4410656.69 | 4594146 4629009 4629009 4594494 4420197 4054173
GDP, % 95% 99% 100% 100% 99% 95% 88%
x3 5873 6200 6461 6526 6591 6852 7179
GDP, million UAH 4300261.24 | 4434072 4459496 4459496 4434327 4307219 4040292
GDP, % 96% 99% 100% 100% 99% 97% 91%
x4 15236 16083 16760 16929 17098 17775 18622
GDP, million UAH 3759729.82 | 3650302 3629510 3629510 3650094 3754040 3972327
GDP, % 104% 101% 100% 100% 101% 103% 109%
x5 14.22 15.01 15.64 15.80 15.96 16.59 17.38
GDP, million UAH 3992781.15 | 3988226 3987361 3987361 3988218 3992544 4001630
GDP, % 100% 100% 100% 100% 100% 100% 100%
x6 12799 13510 14079 14221 14363 14932 15643
GDP, million UAH 4024434.53 | 4034124 4035965 4035965 4034142 4024938 4005610
GDP, % 100% 100% 100% 100% 100% 100% 99%
x7 15529.1 16391.9 17082.1 17254.6 174271 18117.3 18980.1
GDP, million UAH 3750382.42 | 3636748 3615158 3615158 3636532 3744474 3971152
GDP, % 104% 101% 100% 100% 101% 104% 110%

* The calculations are made by the author.
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Fig. 2. Predicted GDP values for 2020—2024 according to the explanatory model (1)

The relevance of this model is confirmed by
high determination coefficient (R? = 0.99) and
slight deviation of the forecasts for the model
from the actual GDP in terms of years (Table 2
and Fig. 1). The degree of approximation is high
in this case; we can make a conclusion that the
above input parameters have a significant influ-
ence on GDP in Ukraine.

This model that should form the base for the
system of economic decision-making in the field
of innovation-driven development strategy and
its influence on GDP formation made it possible
to identify how a change in input indicators of
innovation-driven development by 1%, 5%, 10%
affects the GDP by means of the ‘what-if’ analysis
(Table 3). Analysis of change in GDP depending
on the change in input indicators x1-x7 by 1%,
5%, 10% will be presented after the forecast of in-
novation indicators and their influence on GDP.

Thus, the model of economic decision-making
related to innovation-driven development stra-
tegy should be based on explanatory models (it is
possible to make decisions on changes of exoge-
nous quantities by giving certain specific values
to an endogenous quantity). With consideration
of the said above the author made a forecast of
input parameters and GDP for the years 2020—
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2024 on the basis of the following models ob-
tained by multiple regression analysis:

x1=25978.9 - 42.855 - y; (2)
x2=1570042 — 12580.5 - y; (3)

x3 =89271.87 - 698.33 - y; (4)

x4 =4T77477.74 — 3889.46 - y; (d)
x5=-1561.32+2745-y—-012-y% (6)
x6 =-40236.06 + 459.42 - y; (7)
x7=-103142.8 + 1001.875 - y, (8)

where y is a calendar year.

This forecast is presented in Table 4 and on the
diagram (Figure 2).

There is an interesting assumption that the
value of each of the seven input parameters over
the next five years will remain at the level of 2019
one by one. The data obtained as a result of ‘what-
if’ analysis show the change of GDP at a fixed
value of the parameters x1-x7; this is presented
in Table 5.

The following conclusions were made based on
the obtained calculation results and forecasts:

1. With consideration of the fact that ‘competi-
tiveness depends on the formation of intellectual
capital and ability of the society to perform in-
novative activities innovation and productivity
were identified by economic research as key dri-
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vers of competitiveness’ [8]. Despite the fact that
inventors are namely the basis of innovation-
driven development of any country and the fact
that Ukraine is one of the leading countries in the
world relative to the number of researchers per
10 thousand of the population their work and
abilities remain unrequested in Ukraine. Thanks
to the model, it can be argued that the increase of
the total number of performers of research and
development as well as the number of doctors of
the sciences involved in research and develop-
ment for one percent will not lead to GDP growth
and growth of the mentioned indices for 5% and
10% may even reduce GDP. A completely oppo-
site situation can be observed with the increase of
the number of organizations engaged in research
and development as well as of the number of can-
didates of sciences involved in the implementa-
tion of research and development. The projected
values of GDP in case if these indicators will re-
main unchanged over the next five years prove

the need for greater involvement of candidates of
science in research and development and the
growth of the number of organizations engaged
in research and development. This influence on
GDP input parameters x1-x4 can be explained
by a number of factors.

The low level of expenditures for research and
technological development, the preservation of
the system of basic budget funding of research in-
stitutions as well as the lack of funds stimulated
most of the branch-related scientific communi-
ties to obtain the status of a state academy of sci-
ences. Therefore, the number of state academies
of sciences is constantly growing and funds are
unreasonably scattered over many scientific
structures, some of which perform their activities
inefficiently and have no world-class results.

The demographic structure and quality of re-
search staff is becoming worse. Given the general
reduction of the number of researchers, a small
influx of young people into the field of the science

Table 4. Forecast of Input Parameters x1-x7 and GDP in 2020-2024*

Years x1 x2 x3 x4 x5 x6 x7 GDP
2020 836 60382 5472 10743 14.6 14894.85 17082 1639010
2021 793 47801 4774 6853 13.3 15354.28 18084 1840670
2022 751 35221 4076 2964 11.7 15813.7 19086 2054725
2023 708 22640 3377 0 9.9 16273.13 20088 2281175
2024 665 10060 2679 0 7.9 16732.55 21090 2520019
* The calculations are made by the author.
Table 5. Change in GDP in 2020—2024 Relative to Each Input Parameters x1-x7 * Fixed at the Level of 2019
Parameters, %
Years
x1 x2 x3 x4 x5 x6 x7
2020 15.28 —24.76 -12.24 22.65 0.20 0.26 0.64
2021 19.49 -38.22 -18.85 34.18 0.38 0.41 -2.87
2022 23.13 —-49.84 —24.56 44.13 0.58 0.53 -5.90
2023 25.61 -58.40 —28.77 48.76 0.75 0.62 -8.31
2024 25.68 -60.82 -29.95 41.54 0.86 0.65 -9.59

* The calculations are made by the author.
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and the predominance of senior specialists in the
research staff composition a serious personnel
crisis may occur in the coming years due to the
natural outflow of a rather large number of work-
ing retirees that are still employed in the field of
scholarly research [11].

The attempts to influence the quality of staff re-
newal through unjustified growth of the number
of postgraduate and doctoral students brought no
positive results. There is no appropriate R&D base
to train a large number of postgraduate and doc-
toral students (over 25 thousand people) in Ukraine
today. Less than a third of Ukrainian candidates
and doctors of sciences are employed directly in the
field of science as of today. The share of dissertations
defended by postgraduate students is also small and
a significant part of postgraduate students will not
be engaged in R&D works in the future.

There is no viable and effective mechanism for
implementation of the state-defined priorities of
R&D and technological development in the
country. In addition, no system of unbiased and
transparent assessment of the effectiveness of the
use of funds allocated to this area has been deve-
loped; this makes focusing resources to support
successful research teams and provide them with
modern technological base impossible.

In the USA, for example, 9 out of 10 defended
dissertations lead to creation of small R&D en-
terprises that bring the results obtained during
completion of a dissertation to the market. In Eu-
rope, this figure is 1:10. In Ukraine, there are no
statistical data on this issue; however, the expert
estimates give a ratio of about 1:100. A researcher
may hardly create a small business for future eco-
nomic results and financial success in Ukraine.
One has to pay indirect taxes on unearned income
in advance, while only direct taxes on income
should be levied. Lack of mutual trust between
the government and the developers leads to this
situation. It is the state that shall take care of de-
velopment of such trust by establishing appro-
priate financial and tax policy.

2. Having calculated the impact of changes in
the share of innovatively active enterprises in the
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total number of industrial enterprises and the to-
tal innovation expenses of industrial enterprises
on GDP on the basis of regression analysis we ob-
serve an insignificant correlation and virtually no
sensitivity of GDP to change these indices by 1%,
5% and 10%, which may be explained by the lack
of experience in Ukrainian market environment;
there are objective reasons for this, namely insuf-
ficient government funding of projects, excessive
control by financial institutions, lengthy considera-
tion of projects, lack of relevant legislation aim-
ing at support of R&D development, etc. These
and many other reasons created an unfavorable
climate for implementation and use of Ukrainian
scientific products, including inventions.

In addition to objective reasons there are also
subjective conditions interfering with innovative
activities of enterprises and organizations. The
analysis of these reasons shows the shortcomings
in activities of researchers, developers, project
managers, that is direct participants in innovative
activities. First of all, it is the academic nature of
projects that are not adapted to be a real marketa-
ble product. Most projects and their results are
new from the point of view of science; however,
they do not contain ideas about who and why
needs the results obtained. And such idea forms
the basis for promotion of the results on the mar-
ket. Today, companies shall address their custom-
ers individually and actively involve them in pro-
duct designing. And since no company has the re-
sources to create a personal experience of commu-
nication with each individual client, the companies
shall provide it by using a global resources net-
work. K. Prahalad in his book shows how the so-
cial and technical structure of the company is co-
ordinated in a way that makes innovation, effi-
ciency and individuality possible at the same time
[12]. In addition, S. Robin and T. Schubert proved
that ‘cooperation with governmental scholarly re-
search organizations increases the number of inno-
vation products but does not affect the innovation
process that depends more on the openness and
willingness of enterprises to commercialize their
results. In addition, cooperation between a state

ISSN 2409-9066. Sci. innov. 2022. 18 (5)



Correlation-Regression Analysis of Innovation Factor Influence on GDP Growth

and a private enterprise in the field of research
should not be encouraged at any cost as it may
not support all forms of innovation’ [13].

The second important reason is overestimation
of the contribution of technologies and ‘know-
how’ proposed by scholarly research institutes or
universities compared to the difficulties of fur-
ther commercialization of research results. ‘Com-
panies involved in implementation of innovations
need to reduce the complexity of innovation
projects and to promote the exchange of informa-
tion as well as to develop mutual understanding
with research institutes in the early stages” [5].
The lack of experience in the field of presenting
competitive projects is also to be mentioned.
Such experience can be gained only by partici-
pating in various competitive programs. It is al-
ways necessary to take into account the purpose
and objectives of the program, its direction and
capabilities. However, according to K. Westland,
the key factors of successful innovation projects
and the process by which innovation is trans-
formed into a profit on the world stage remain
mainly uncertain [14].

Innovation processes in Ukrainian economy
gained no significant scale; the number of enter-
prises implementing innovations is decreasing
every year and is currently 14—15% that is 3—4
times less than the number of similar enterprises
in advanced innovative economies [15]. The sci-
ence-intensity of industrial production is at 0.3%
that is much less than the world level. At the same
time, almost a third of the funds allocated to in-
novation activities are spent for purchase of
equipment, while the costs of acquiring rights to
new intellectual property or research and techno-
logical development are significantly lower. Al-
most half of innovative enterprises do not finance
researches related to their production at all.

Virtually no nationwide or branch-scale inno-
vations have been implemented in Ukraine in re-
cent years. The vast majority of innovations have
a local nature; the significance of these innova-
tions does not go beyond individual industries,
associations, enterprises. Innovations are mostly
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implemented to improve products, services or
processes that have a short market life and can-
not be a long-term source of income. Whereas ‘in-
ternational competitiveness depends on whether
domestic companies will be able to constantly
maintain and develop the technological leader-
ship that is achieved through innovations’ [9].

The cause of this situation is both the lack of
own funds of enterprises and the lack of an effec-
tive state system of stimulation of innovative ac-
tivities the proposals on which have been gradu-
ally abolished by annual changes to relevant
budget and other legislative acts over the past
five years.

3. The explanatory model has clearly demon-
strated the growth of GDP in case of an increase
of the total costs for research and development. If
these expenses remain unchanged over the next
five years the GDP will decline by at least 9.5%
in 2024; thus, elaboration of appropriate and ef-
ficient research and development funding pro-
grams is necessary. The inefficient Ukrainian sys-
tem of scholarly research financing inherited from
the Soviet times has hardly changed over the
years of independence; it remains highly depen-
dent on the state funding. However, there has been
a significant reduction in investment in science
by both the state and business. The investments
in domestic science are extremely small (less than
1% of GDP), which objectively deprives it of the
ability to perform the function of effective R&D
support for innovation-driven economic develop-
ment. As a result of such level of financial support
science in Ukraine has mainly cognitive as well as
social and cultural functions, as it is known from
world practice that the possibility of the impact
of science on the level of economic development
arises if it is funded by more than 1.7% of GDP.

One of the reasons of ineffectiveness of innova-
tion policy in Ukraine is the lack of adequate fund-
ing of scholarly research. Given that the European
standards of spending on research needs remain
too high for Ukraine [16] it is necessary to focus
one’s efforts on a more differentiated and rational
use of available material resources by means of im-
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proving the mechanism of stimulation of innova-
tion R&D activities.

Based on the mentioned above and the exam-

ined works of foreign authors several approaches

to

increase the share of the innovation factor in

GDP growth can be proposed. This is possible by
means of:

*

*

*

*

*
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the preservation and increase of R&Dcapacity
of Ukraine on the basis of development of re-
gional innovation systems using a holistic ap-
proach to their formation and support [17];
the identification of national priorities in the
field of science and technology, which should
be implemented together with the relevant in-
vestment, taxation and depreciation policies as
well as immediate implementation of relevant
innovative transformations and targeted struc-
tural and functional changes in the economy
on this basis;

changes of the structure of industrial products
export with a predominance of products with a
high rate of value added, in other words, in-
crease of the “intellectualization” of exports;
the promotion of the movement of direct in-
vestments in the field of science, technology
and innovative activities both nationwide and
internationally;

government support of venture business (with
the focus on venture financing that favors the
diversification of large industrial companies
and the formation of small and medium-sized
independent enterprises that enter the new
technologies market with the goal of making
competitive products. The process of economic
restructuring will be accelerated and self-or-
ganized in this way; as a result, goods and ser-
vices with significant added value will be produ-
ced). ‘Investing in venture capital can be seen as
a sign of the dynamic generation of new com-
panies’ [18];

the formation of an effective system of attract-
ing and increasing the turnover on the stock
market of the results of intellectual activities
and the share of securities issued by small high-
tech companies;

o the modernization of domestic industry with

the creation of modern production enterprises
based on the use of high technologies, inclu-
ding the provision of preferential depreciation
and investment credits;

reduction of the income tax for a certain part of
the total costs of investment in equipment as
well as elaboration of an integral practice-fo-
cused innovation strategy that creates compe-
titive advantages. Based on many years of expe-
rience of selected leading companies B. Kahlfuss
proposed a concept that creates a methodolo-
gical basis and practical support for the devel-
opment of a successful innovation strategy,
which allows the identification of the main di-
rections and options for action and adjustment
through recommendations from practical ex-
perience [19]. In turn, G. Skarzynski and R.
Gibson demonstrate in their work how to ef-
fectively organize the innovation process, ex-
pand the innovation strategy and maximize the
profitability of innovation on the basis of nu-
merous examples of business strategies [6] and
G. Trauffler formulates the general concept of
strategic management based on the best practi-
cal examples that illustrate the processes, me-
thods and organizational structures that im-
prove the successful management of radical
innovation that is the key to growth [7];
further R&D integration of Ukraine, which is
favorable to the large-scale involvement of hu-
man, material and financial resources in tech-
nological development, increase of high-tech
products and technologies foreign trade and
formation of a ‘knowledge-based economy’. ‘Es-
tablishing the right connections in the interna-
tional innovation environment is more impor-
tant than any other factor in the development
of innovation systems, which also contributes to
the diffusion of knowledge and innovation’ [4];
patenting abroad and preservation of intellec-
tual property rights for Ukrainian inventors
and manufacturers;

application of preferential taxation of funds of
industrial enterprises, which aims at the deve-
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lopment of high technologies as well as of the

costs of research and development.

Possibilities of increase of innovation capacity
and its direct influence on economic development
are as follows. Ukraine has a rather stable posi-
tion in the field of education. This position can be
strengthened primarily through a more effective
system of continuous professional development
(‘lifelong learning”). Another aspect of achieving
higher values of relevant indicators is the use of
young professionals entering the labor market in
the relevant field of training and education.

There are certain reserves in increasing the fi-
nancial support of innovative activities in the
public and private sectors. At the same time in-
crease of funding for research and technological
development as well as innovation in the private
sector can be done through creation of appropria-
te conditions that will encourage investment in
innovation processes and making new products.
Considering the experience of rapidly developing
countries it should be expected that the level of
spending on innovation, research and technologi-
cal development in terms of gross domestic prod-
uct can be doubled in the private sector in 12
years and the share of public funding of research
and technological development in terms of the
GDP share can be increased by 1.5—1.7 times for
the same period (at constant prices) [20].

Based on the values of innovative activities of
small enterprises and activities of venture funds
at the moment an increase of these values in the
next five years can be expected; however, this will
require appropriate institutional changes and
taking measures aiming at stimulation of innova-
tion (primarily of fiscal nature). ‘In order to avoid
stagnation in the field of technological develop-
ment companies should pay more attention to
new promising technologies and take care of their
relevance for the development of innovation
products. Thus, the ability to gain profit from
technological advances or technological break-
throughs often leads to making successful inno-
vation products by a company and secures its
market position.” [21].
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It should be noted that the general dynamics of
many values depend primarily on the rate of
structural changes in the Ukrainian economy,
strengthening its sectors with a high degree of
processing and increasing their share in the total
production output, which significantly improves
the mechanism of public management of innova-
tion-driven development. However, even in case
of the favorable developments this will not make
it possible to reach the level of EU leading coun-
tries but will help to increase general level of in-
novative activities in Ukraine to the average EU
level in terms of the innovation index.

One should not expect an increase of Ukraine’s
position relative to other European countries
when implementing an ‘inertial’ innovation policy;
it is more likely that Ukraine will begin to lose
even those objectively small advantages that still
remain. As a result, the country may be at the bot-
tom of the list of countries analyzed and evaluated
using the European Innovation Scoreboard tools.

Taking into consideration the mentionedabove it
is advisable to consider innovation activities and
priority measures relative to development from
the standpoint of the following main priorities:

« adjustment of the R&D and innovation system
of Ukraine to new civilization and global chal-
lenges;

¢ reorientation of the innovation process to mar-
ket demand and the consumer;

« creation of favorable conditions for inventors
of innovations, increase of innovative activities
of business;

« Informatization of the society, a system-defined
approach to the management of R&D and in-
novation-driven development.

In order to improve the strategy of innovation-
driven development of Ukraine an economic and
mathematical model that demonstrates the influ-
ence of the innovation factor on the change of
GDP has been developed based on multiple re-
gression analysis:

GDP = 5272.37535- x1 — 51.444 - x2 —
—456.65 - ¥3 + 143.643 - x4 + 6406.36 - x5 —
— 15141 - x6 + 146.3498 - x7 — 1202413.
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This model helps to understand the function-
ing and development of innovation processes, to
reveal the cause-and-effect as well as functional
relations of individual indicators of innovation-
driven economic development, to determine the
required level of innovation factor through maxi-
mal use of hidden innovation capacity.

Ukraine shall increase its R&D and production
potential in promising areas in advance following
the example of innovation-active countries in order
to successfully implement its innovation-driven de-
velopment strategy. The basis of the strategic course,
its fundamental principle should be the implemen-

tation of government policy aiming at choosing an
innovation strategy of structural rearrangement for
economic growth; this will lead to the establish-
ment of Ukraine as a competitive high-tech state.
This strategy will require the use of domestic R&D
and technological potential and will make its con-
tribution to the innovation-driven development of
the national economy determinant. The existing in-
tellectual, R&D potential gives a reason to hope for
this; combined with the European integration tasks
such an ambitious goal can form the basis not only
for the economic strategy of the state but also for
the political consolidation of the nation.
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KOPEJAIIINHO-PETPECIMHNUN AHAJII3 BIJIBY
IHHOBAIIIMHOTO ®AKTOPA HA TEMIIN 3POCTAHHS BBII

Beryn. [l Brockonasenis inHOBalliiHOL TOJIITUKY 3 ypaXyBaHHAM YiTKOTO BU3HAYCHHS CIIiBBI/[HOIMICHHS MiXK ITOKa3HUKa-
MU iHHOBaLiHHOTO po3BUTKY Ta 3HaveHHAME BBIT HeoOXiHO KPUTUYHO OLIHUTH BILIMB iIHHOBALIHHOTO (hakTOpa Ha EKOHO-
MiuHe 3pOCTaHHS KpaiHU.

IIpo6GaemaTuka. [ToTpe6oio € 1ocTiliHe KOperyBaHHs il yI0CKOHaJEHHs IHHOBALIHMX CTpaTeriil 3 ypaxyBaHHIM HOBUX
IMBITI3AIIHHIX BUKJIUKIB, @ TAKOXK aKTUBi3aIlisl HAYKOBO-TEXHIYHOI [iISITBHOCTI HAI[IOHATbHUX €KOHOMIK TIIJISTXOM HAYKOBUX
JIOCJTIKEHb BIIMBY iHHOBAIIHHOTO (haKTopa Ta YiTKOrO BU3HAUEHHS KOPEJISIiNHOT 3a/IeKHOCTI MiK MOKA3HUKAMU iHHOBa-
1IITHOTO PO3BUTKY Ta 3HadeHHsIMu BBIL.

Mera. [Tporrosni pospaxytku o6csaris BBII B po3pisi pokiB 3a1e€KHO B 3MiHN TIOKa3HUKIB IHHOBAIIHHOIO PO3BUTKY, a
TaKOK (POPMYBaHHS MPAKTUYHUX PEKOMEH/IAILIH 1110/10 MiZIBUIIEHHS IHHOBAIIITHOTO TOTEeHIIaTy YKpaiHy yepe3 3acTOCyBaH-
Hs epeKTUBHIX MEXaHi3MiB CIIPUSHHS iHHOBAITHOCTI.

Marepiamm it meToau. /{51 BUSBJIEHHS BILIMBY iHHOBalliiiHOro (hakropa Ha Temiu 3poctants BBII Gysio mobyaosano
MaTeMaTHYHYy MOJIeNTb 3 BAKOPUCTAHHAM KOPeJISIiTHO-perpeciiiHoOTo aHasti3y; s IeMOHCTPAIlil Ta Bidyastisallil pe3yIsTaTiB
JIOCJIJIZKEHHS] BUKOPUCTAHO TabJIMuHMii Ta rpahiuHmil METO/N.

PesyabraTi. 3anpornoHoBano eKOHOMIKO-MAaTEMATUYHY MO/IeJIb HAa OCHOBI KOPEJISIiitHO-perpeciitHoro anastisy, 1o Je-
MOHCTPYE BILIUB iHHOBaIliitHOTrO hakTopa Ha Temmu 3poctanust BBII. Taka monens gonomarae 3po3ymiTi (PyHKITIOHYBAHHS
Ta PO3BUTOK iHHOBAIIIHHUX MIPOIECIB, PO3KPUBAIOYH TPUIMHHO-HACTIKOBI I (yHKITIOHATBHI 3B’SI3KM OKPEMUX ITOKA3HUKIB
IHHOBAIITHOTO PO3BUTKY €KOHOMIKH, a TAKOK JIa€ MOKJIUBICTh BUSHAYUTH HEOOXITHIH PiBEHb PO3BUTKY iHHOBAIIITHOTO
(haxTopa 3a paxyHOK MaKCUMAJIbHOTO BUKOPUCTAHHS TIPUXOBAHOTO iHHOBAIIIITHOTO TTOTEHITiaTy.

BucnoBku. OCHOBOWO CTPATEriYHOTO KYPCY MAE CTaTH peajiizallist epsKaBHOI IOJITUKH, CIIPSIMOBAHOI Ha Bubip iHHOBa-
1iltHOI cTparerii cTPYKTYpHOI mepebyaoBr eKoHOMiKM Yipainu. Ilg cTpaTeris BuMaratuMe BUKOPUCTAHHS BiTYM3HIHOTO
HAYKOBO-TEXHIYHOTO MOTEHIHAMY 1 3pOOUTH H0TO BKJIaJ B iIHHOBAIIHHUI PO3BUTOK HAIlIOHAIBHOT EKOHOMIKH BUPIMIATHHIM.

Kmouosi crosa: inHoBallist, iIHHOBaIiiiHUIT PO3BUTOK, EBpoIeiicbKe TabJI0 IHHOBAIIITHOTO PO3BUTKY, MHOKUHHO-PErpeciiHii
anauti3, Crparerist IHHOBAIIITHOTO PO3BUTKY YKpaiHM, iIHHOBAIlIHHUI [TOTEHIIiAI.
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