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Purpose. The article is devoted to an analysis of the impact of innovative enterprises activity on ensuring the indicators of state economic security. The main emphasize was made on the innovative
component analysis of the economic security in Ukraine. Place and
role of stimulating innovative activity to achieve sustainable socioeconomic development and improve competitiveness of the economy is analyzed in the article. Methodology. In the article economic
security of Ukraine analyzed by using two methodological approach:
Methodological Recommendations on calculating the level of economic security of Ukraine, approved by the order of the Ministry of
Economic Development and Trade of Ukraine and the Global Competitiveness Index. Findings. The authors determined which sectors
innovation activity can increase the growth rates of economic security and which state support methods should be used to maximize
the growth of innovation activity. The conducted research made it
possible to find out that the activation of innovation activity as a
factor in the economic security formation of the state, which operates in developed countries, is not used properly in Ukraine. Such
trends in innovation development of Ukraine are connected, first of
all, with low (least critical) level of science funding by the state (primarily applied character, innovation and technology transfer) and
low level of funding by economic entities themselves.
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INTRODUCTION
The problem of ensuring economic security of the country is one of the key aspects in the macroeconomic policy of developed and developing countries of the world (Bednar and Halaskova,
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2018; Bhowmik, 2018; Fashina et al., 2018; Lyeonov et al., 2018; Milovic and Jocovic, 2017;
Nguedie, 2018; Soylu et al., 2018; Vasylieva et al., 2018). The economic security of the state
characterizes the condition of the national economy, which protects national interests, resistance
to internal and external threats, the ability to develop and protect the vital interests of people, society, and the state. Vital interests represent a set of needs that ensure the existence and progressive development of personality, society and state (Kouassi, 2018; Vasilyeva et al., 2018;
Wachowska, 2018). The importance of considering innovation in the context of ensuring economic
security of the state is explained by the fact that innovative activity can bring a qualitative leap of
the national economy due to realizing full scientific and technical potentials as well as define state
from external and internal threats (Ginevicius et al., 2018; Ilie et al., 2017; Karaoulanis, 2018;
Khan, 2018; Meyer and Neethling, 2018).
The issue of the national economic security formation through the innovation development of
economic entities, as well as the link between them, was investigated by numerous scholars and
scientists. H. Barnett (1960) by accepting the fact of existing correlation between research and
development and economic growth, examined the paths open to the government in selecting its
policy. T.C.R. van Someren and S. van Someren-Wang (2013) conducted a comparative analysis of
the structure and innovation policy extent of the state in China, the USA and the EU and its impact
on economic growth and development of countries. The hypothesis that the high innovation activity
of the state's economy is ensured by the leading role of the state in the scientific and technical
field and by determination of national priorities and the active influence of the state on the innovation development process of the economic entities through a balanced system of economic stimulation instruments is put forward and confirmed. A broad retrospective analysis (1945-2012) of the
innovation impact on the US economy growth has been conducted by L. Weiss (2014). Author
showed link between technological leadership, domestic manufacturing and skilled employment
growth as well as way of transformative innovation to the strength of its national security state by
example of USA. D. Leyden (2016) developed a National Systems of Entrepreneurship-based theoretical model of the entrepreneurial environment that explain the mutual influence of the public
and private sectors in national economic growth through innovation development.
Impact of innovative enterprises activity on ensuring the indicators of state economic security
is highly discussed in Ukrainian scientific literature. O. Pabat (2012) developed theoretical and
methodological bases for assessing the impact of innovative factors on the state economic
security. V. Loyko (2015) formed a system of indicators for the determining an innovative component level of the economic security of the national economy as a modeling and prognosticating
objects. Author determined factors that influence the formation of an innovative component of
national economic security (innovation infrastructure, venture investment, technology transfer,
intellectual potential of the nation, innovation risk insurance at the state level). The scholars
O. Sergienko et al. (2015) developed a set of economic and mathematical models for assessing
the competitiveness and social and economic development of the state in order to ensure effective
strategic economic security management.
O. Lyulyov and H. Shvindina (2017) studied the problems of industries’ instability, how clusters
and states influences on the countries’ economy. On this bases they proposed model that has
proven its efficiency as at the public administration levels so at the micro level management.
T. Vasylieva and V. Kasyanenko (2013) presented the technique for the integral assessment of
innovative potential of national economy (IANE) based on the theory of sets and carries out the
analysis of the dynamics of its structure-forming components for Ukraine during 2004-2011.
T. Kolmykova et al. (2013) analyzed the role of government in stimulating the development of the
national industry. Made conclusion that structural reforms must be directed to support basic research in priority areas of science and technology, the creation of high technology, the introduction
of innovations in different sectors of the economy, and especially in the industrial complex.
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Literature review shows, the issues of economic security of the state and the innovation development trajectory of enterprises are considered mostly separately and declaratively. The lack of
formalized research on the impact of innovative enterprises activity on ensuring the indicators of
state economic security leads to a lack of a clear national strategy for providing economic security
through an innovative breakthrough. There are no clear formalized studies that will give an idea in
which sectors innovation activity will increase the growth rates of economic security, which sectors
need to be stimulated and which state support methods should be used to maximize the growth of
innovation activity. The present paper is structured as follow. In the next section we make an innovative component analysis of the economic security (on the example of Ukraine). In the section 2,
using econometric models, we analyze the innovation development trends of economic entities in
Ukraine. The section 3 and 4 details scientific and scientific and technical activity funding trends in
Ukraine and its effectiveness.

1. THE INNOVATIVE COMPONENT ANALYSIS OF THE ECONOMIC SECURITY
IN UKRAINE
In accordance with the Methodological Recommendations on the estimation of the economic
security level of Ukraine, approved by the order of the Ministry of Economic Development and
Trade of Ukraine (2013), economic security is a condition of the national economy, which preserves resilience to internal and external threats, ensures high competitiveness in the global economic environment and characterizes the ability of the national economy to achieve sustainable
and balanced growth. The components of economic security are: industrial, demographic, energetic, foreign economic, investment and innovation, macroeconomic, food, social, financial security,
and therefore economic security is an integral indicator. We agree with Djalilov et al (2015), that
economic security of Ukraine can be calculated not only in accordance with the Methodological
Recommendations on calculating the level of economic security of Ukraine, approved by the order
of the Ministry of Economic Development and Trade of Ukraine (2013), but also according to the
Global Competitiveness Index. According to the ranking of countries based on the Global Competitiveness Index of the countries, the rating of Ukraine is constantly changing and occupies the worst
positions in recent years (Figure 1). The indicators deteriorated especially in 2016-2017 (it is 6
positions below in comparison with 2015-2016).
Figure 1. Ukraine's rating according to the Global Competitiveness Index of countries

Source: Сompiled by the authors on the basis of data from reports of the World Economic Forum (The Global
Competitiveness Report, 2012-2013; 2013-2014; 2014-2015; 2015-2016; 2016-2017; 2017-2018).
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The Global Competitiveness Index of countries consists of a large number of indicators
grouped into 3 main sub-indexes: "Basic requirements", "Efficiency enhancers" and "Innovation and
sophistication factors". The main sub-indexes, innovation indicators of place and technological
development in them are represented in the Table 1.
Table 1. The Global Competitiveness Index of Ukraine
The Global Competitiveness Index
1. BASIC REQUIREMENTS
1.1 Institutions
1.2 Infrastructure
1.3 Macroeconomic environment
1.4 Health and primary education
2. EFFICIENCY ENHANCERS
2.1 Higher education and training
2.2 Goods market efficiency
2.3 Labor market efficiency
2.4 Financial market development
2.5 Technological readiness
2.5.1 Technological borrowing
Availability of latest technologies
Firm-level technology absorption
FDI and technology transfer
2.6 Market size
3. INNOVATION AND SOPHISTICATION FACTORS
3.1 Business sophistication
Local supplier quantity
Local supplier quality
State of cluster development
Value chain breadth
Control of international distribution
Production process sophistication
Extent of marketing
3.2 Innovation
Capacity for innovation
Quality of scientific research institutions
Company spending on R&D
University-industry collaboration in R&D
Gov't procurement of advanced technology products
Availability of scientists and engineers

2014-2015
(out of 144)
76
Index Component
87

2015-2016
(out of 140)
79

2016-2017
(out of 138)
85

2017-2018
(out of 137)
81

101

102

96

67

65

74

70

85
114
113
100
127

86
103
96
100
117

85
97
93
74
115

81
111
107
84
118

92
99
80
83
128
79
82
95
79
81
82
67
66
74

72
91
61
80
124
70
86
68
81
54
52
43
54
74

73
98
62
79
125
97
91
71
80
52
49
50
68
57

77
90
63
67
108
94
95
72
74
61
51
60
76
73

123

98

82

96

48

29

29

25

Source: Сompiled by the author on the basis of data from reports of the World Economic Forum (The Global
Competitiveness Report, 2014-2015; 2015-2016; 2016-2017; 2017-2018).

According to the data on the sub-index "Basic requirement" there is a slight improvement (on 6
positions from 102 to 96 out of 137 countries). We observe a deterioration according to two other
sub-indexes. Analyzing the technological availability indicators of the “Efficiency enhancers” subindex and the indicators of the “Innovation and sophistication factors” sub-index, it can be noted
that the most problematic are the factors of the latest technologies availability and development,
the factor of foreign direct investment attraction, the state of cluster development, and government procurement of advanced technology products. Only the indicator of the scientists’ and engineers’ availability is quite high and is improving every year. Ukraine has lost a small number of
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positions in terms of "Capacity for innovation" (51 position out of 137 countries in 2017-2018
compared to 49 positions out of 138 countries in 2016-2017). Thus, the analysis of the Global
Competitiveness Index values has shown that Ukraine loses its positions in a global competitiveness. The innovation factor that works in developed countries is not used to the proper extent in
Ukraine, which provokes deterioration of the remaining indicators.
Bogma (2016) based on data Ministry of economic development and trade of Ukraine and
Methodological Recommendations on calculating the level of economic security of Ukraine (2013)
considered the level of economic security on Ukraine (Figure 2).
Figure 2. The level of economic security of Ukraine by components, %
2011

2012

2013

2014

Economic security as a whole

50%

48%

49%

45%

Changes 2014 up
to 2013
-4%

Energy security
Financial security
Production security
Macroeconomic security
Investment and innovation
security

32%
48%
57%
47%

34%
46%
53%
38%

39%
50%
53%
40%

45%
36%
52%
33%

6%
-14%
-1%
-7%

36%

37%

35%

30%

-5%

Social security
Food security
Demographic security
Foreign economic security
Levels of economic security, %

59%
92%
52%
35%

62%
93%
45%
30%

64%
86%
46%
32%

57%
94%
46%
35%

-7%
8%
3%

0-19% – critical level of economic security
20-39% – dangerous level of economic security
40-59% – unsatisfactory level of economic security
60-79% – satisfactory level of economic security
80-100% – optimal level of economic security

Source: Bogma O.S. (2016).

As we can see, the overall level of economic security and the majority of its components has a
negative tendency to decrease. The overall level of economic security is an unsatisfactory one. The
level of the "Investment and innovation security" component decreases every year and has dangerous level. Thus, the represented data correlates with the mentioned above indicators values of
sub-indexes of the Global Competitiveness Index of the countries (see Table 1) and reaffirms the
thesis that innovation, which is the locomotive of development in the developed countries, does
not work at an adequate level in Ukraine.

2. INNOVATION DEVELOPMENT TRENDS OF ECONOMIC ENTITIES IN UKRAINE
Since 2000, the Ukraine has declared that the purpose of modern development is implementation of an innovative model of development. However, the regression analysis of time trends development of scientific, scientific and technical activity and innovation activity indicators of enterprises allowed to draw conclusions about the reduction of innovation processes in Ukraine (Figure
3).
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Figure 3. The innovation activity of industrial enterprises research results in 2000-2016

Source: Calculated by the authors on the basis of data from State statistics service of Ukraine (Scientific and
innovative activity of Ukraine, 2016, 2017).
Note: The data is given without taking into account the temporarily occupied territory of the Autonomous
Republic of Crimea, the city of Sevastopol and a part of the antiterrorist operation zone.

The trend of the acquired innovative types of products volume changes (Qinnov) over the period
from 2000 to 2016, can be characterized by the equation (1):

(1)
where t is time characteristics of innovation development (in the analysis this is a year),
t=1,…,n.
Based on the above equation, it can be noted that the volume of acquired innovative types of
products is reducing every minute. Analyzing the dynamics of changes in this indicator over 20092016 (Figure 3), it can be noted that during 2009-2016, there is a slight increase, then the decrease of the acquired innovative types of products volume. There is no stable growth trend, but
the forecast trend for the next 2 years still has a positive dynamic. As a result of the study of the
expenditures trends volume for scientific and scientific and technical work (Qexpenses), representing
the "Sum of expenses for innovation activities" over the period from 2000 to 2016, the following
equation (2) was obtained:

(2)
In this model, the expenses of innovation development are generated by the expenses on the
research and development, the acquisition and acquirement of new technologies, the preparation
of production for the innovations implementation, the purchase of machinery and equipment,
which are associated with the innovation implementation and other expenses. Based on the above
equation, it can be noted that the expenses of innovation development increases by 906,16t every
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next moment of time. The research of personnel potential of innovation development is characterized by such equation (3):
(3)
Based on the above equation, it can be noted that the number of scientific and scientific and
technical works performers (doctors and candidates of science, researchers, technicians, auxiliary
staff) decreases by a value of 3313,4t every next moment of time.

3. SCIENTIFIC AND SCIENTIFIC AND TECHNICAL ACTIVITY FUNDING TRENDS
IN UKRAINE
The above-mentioned trends are determined by the low level of governance in innovation development in Ukraine. Thus, funding of scientific and scientific and technical activities in Ukraine is
extremely low and has a negative tendency to decrease. The indicator of the specific weight volume expenses of scientific and scientific and technical works funding in 2000-2010 fluctuates at
the level of 0.82-0.99% and did not exceed 1.12%, and from 2010 it is basically decreased to
0.62-0.75% (Figure 4), while it has been proved that the innovation development model requires
expenses on science funding at least 2% of GDP, according to the European strategy for economic
development "Europe 2020: strategy of reasonable, stable and comprehensive growth " and not
less than 3% of GDP (Fedulova and Androshchuk, 2014). But a number of Ukrainian researchers
proved, that this indicator should be even higher in Ukraine, due to the following reasons: first, due
to the low level of GDP per capita, secondly, due to the deformed structure of the economy and
industry, and thirdly, due to the extremely low level of innovation funding in the last ten years (Myroshnychenko and Matvieieva, 2017; O. Zakharkin, 2014; Vasilyeva, et al., 2013).
Figure 4. Volume dynamics of scientific and scientific and technical works funding in GDP

Source: Calculated by the authors on the basis of the data from State statistics service of Ukraine (Scientific and innovative activity of Ukraine, 2016) and data from Ministry of Education and Science of Ukraine (The state of science and
technology development, the results of scientific, scientific and technical, innovation, technology transfer for 2015,
2016).
Note: The data is given without taking into account the temporarily occupied territory of the Autonomous Republic of
Crimea, the city of Sevastopol and a part of the antiterrorist operation zone.
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The data on expenditures for the scientific research and development implementation over
2010-2015 were recalculated in 2016, to compare the domestic data with global indicators in
accordance with the new methodology of organizing and conducting state statistical observation
"Implementation of scientific research and development", which is introduced since 2016 (excluding expenses for implementation of scientific and technical services). Trends according to the new
data are shown in Figure 5.
Figure 5. Specific weight of research and development expenses in GDP (according to Eurostat)

Source: Calculated by the authors on the basis of the data from State statistics service of Ukraine (Scientific
and innovative activity of Ukraine, 2017) and data from Ministry of Education and Science of Ukraine (The
state of science and technology development, the results of scientific, scientific and technical, innovation,
technology transfer for 2016, 2017).

Thereby, according to the new data (compared for an adequate comparison with world the data), funding of scientific and scientific and technical activities in Ukraine is approximately 30% lower than relying on the data, calculated according to the old methodology. At the same time, the
research intensity of the GDP countries of the EU-28, according to the data in 2015, averaged
2.03%. It was higher than average in Sweden – 3.26%, Austria - 3,07%, Denmark – 3,03%, Finland
– 2,90%, Germany – 2,87%, Belgium – 2,45%, France – 2.23%.
The scientific research funding in most countries is a function of the state. It is legally established that the share of budget expenditures on various stages of scientific and scientific and
technical work funding should amount to at least 1.7% of GDP in Ukraine (paragraph 2 of the Article 48 of the Law of Ukraine " On Scientific and Scientific and Technical Activity "(2015), however,
the volume of such funding in 2000-2010 fluctuated within 0.4% of GDP, which is 4 times less
than the fixed rate of budget funding of science, and in 2010-2015 (according to new data, Figure
5) even within the range of 0.33-0.16% of GDP, which is almost 9.5 times less than the fixed rate
of budgetary funding of science. Thus, science funding in Ukraine is always low compared to the
world leaders and does not correspond to the practice of most developed countries.
The funding research of innovation activity in Ukraine has shown that it is even lower than the
science funding (Figure 6, Figure 7).
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Figure 6. Dynamics of innovation activity funding in GDP

Source: Calculated by the authors on the basis of data from State statistics service of Ukraine (Scientific and
innovative activity of Ukraine, 2016).
Note: The data is given without taking into account the temporarily occupied territory of the Autonomous
Republic of Crimea, the city of Sevastopol and a part of the antiterrorist operation zone.

While analyzing trends, it is necessary to mention the growth of the total amount of innovation
activity funding in 2015 and 2016 (Figure 6), in this case this increase is ensured by the enterprises expenditure growth. The state budget funding of innovation activity in 2000-2010 fluctuates
from 0.002-0.036% of GDP (Figure 7) and in 2015 it was 0.003% of GDP, in 2016 it increased to
0.008% of GDP.
Figure 7. Dynamics of state budget funding of innovation activity in GDP

Source: Calculated by the authors on the basis of data from State statistics service of Ukraine (Scientific and
innovative activity of Ukraine, 2016).
Note: The data is given without taking into account the temporarily occupied territory of the Autonomous
Republic of Crimea, the city of Sevastopol and a part of the antiterrorist operation zone. In the innovation
activity funding structure (Figure 8) there are mixed trends.
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Figure 8. Innovation activity funding structure of industrial enterprises by the technological sectors
in 2014 and 2015, %

Source: Calculated by the authors on the basis of data from Ministry of Education and Science of Ukraine
(The state of science and technology development, the results of scientific, scientific and technical, innovation, technology transfer for 2015, 2016).

Thus, compared to 2014, the funding share of low-tech sector decreased by 62% (from 47% to
18%), however, the funding share of high-tech and medium-tech sectors also decreased by 45%
(from 44 % to 23%). The significant share of funding (59%) falls on the middle-low-tech sector,
which is not a positive phenomenon.

4. EFFECTIVENESS OF INNOVATION ACTIVITY FUNDING
In developed countries, the ratio of scientific works and innovation funding is 1:5 (Volkov et al.,
2007). The distribution of funds between different stages of the innovation process is unbalanced
in Ukraine (Figure 9). This is explained by the fact that the majority of funds (mainly state-owned),
which are used for scientific and scientific and technical developments funding are used inefficiently. Their results do not have the proper practical application, and the cost of implementing
scientific developments far exceeds the investment opportunities of enterprises.
Figure 9. The ratio of scientific and scientific and technical works funding to the amount of innovation activities funding

Source: Calculated by the authors on the basis of data from State statistics service of Ukraine (Scientific and
innovative activity of Ukraine, 2016).
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The data regarding the implementation state of scientific and technical products (STP), created in 2016 in the context of state funding sources and in the context of priority areas given to confirm the above-mentioned thesis. The results of scientific and scientific and technical developments do not have the proper practical application in the Table 2 and on Figure 10.
Table 2. The implementation state of the created STP in 2016

Scientific and
technical
products (STP)

At the expense of general and special funds
of the State Budget of Ukraine

Including priority areas

Created

Implemented

Implementation,
%

Created

Implemented

Implementation,
%

910

394

43,30

368

142

38,59

528

316

59,85

247

112

45,34

Technologies

1337

934

69,86

808

541

66,96

Material

724

201

27,76

451

113

25,06

226

128

56,64

215

121

56,28

5025

3029

60,28

3953

2161

54,67

Other

9541

6915

72,48

5176

3532

68,24

Total

18291

11917

65,15

11218

6722

59,92

Types of products
including
equipment

Plant species
and animal
breeds
Methods, theories

Source: Summarized by the authors on the basis of data from Ministry of Education and Science of Ukraine (The state of
science and technology development, the results of scientific, scientific and technical, innovation, technology transfer for
2016, 2017).

Table 2 shows that on average only 65.15% of the created STP is implemented. The share of
implemented STP in priority areas is about 60%. In the structure of the STP, in general, and in priority areas, in particular, fundamental scientific research is prevailing. In accordance with world
practice it's a must. However, today, taking into account the macroeconomic situation in Ukraine,
consumers of STP and the significant share of these consumers are subjects of economic entities
and it requires applied research. Figure 9 shows that the share of applied research implementation
is 92.4%. Therefore, it is necessary to revise the structure of budget expenditures in priority areas
with an increase in applied research funding.
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Figure 10. Distribution of the established and implemented STP amount in priority areas in 2016.

Source: Calculated by the authors on the basis of data from Ministry of Education and Science of Ukraine
(The state of science and technology development, the results of scientific, scientific and technical, innovation, technology transfer for 2016, 2017).

The main problem of innovation development governance in Ukraine is the lack of system
management of the innovation process by the state. The scattering of managerial functions between a large number of government bodies leads to the absence of common goals, objectives,
incoherence and inconsistence.
Thus, the management of scientific and scientific and technical activities is actually carried out
by separate units of two ministries: The Ministry of Education and Science of Ukraine (the Scientific
and Technological Development Department), the Ministry of Economic Development and Trade
(the Intellectual Property Department). To date, the central executive body has not actually been
identified, which would have taken measures to implement a unified innovation policy as such, and
a unified innovation policy in the production sector, in particular. Today, two central executive bodies are obliged to take part in the formation and implementation of the state innovation policy: The
Ministry of Education and Science of Ukraine (the Innovation and Technology Transfer Department)
and indirectly the Ministry of Economic Development and Trade (the Economic Strategic and Macroeconomic Forecasting Department, the State Investment Projects and Development Support
Department, the Investment Involvement Department). Additionally, on October 25, 2017, the Innovation Development Council was created, which is a "temporary consultative and advisory body
of the Cabinet of Ministers of Ukraine, formed to study the problematic issues related with the implementation of state policy in the innovation development field, ensuring effective co-operation
between the Cabinet of Ministers Ukraine, bodies of executive power, civil society, economic entities and innovation activity entities with the purpose of developing, organizing, coordinating and
implementing measures, mechanisms and conditions for innovation development of the national
economy, the creation of innovation infrastructure and the reforms implementation in the innovation activity field”.

CONCLUSIONS
The conducted research made it possible to find out that the activation of innovation activity
as a factor in the economic security formation of the state, which operates in developed countries,
is not used properly in Ukraine. Thus, the analysis of the Global Competitiveness Index values has
shown that Ukraine is losing its position in global competitiveness, although the ability to innovate
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(Ukraine is in 51 positions out of 137 countries) and the human resources availability (Ukraine in
25 positions out of 137 countries) is still at a high level. This is also confirmed by the Global Innovation Index data (innovation potential is available, but it is not used properly). The analysis of the
innovation and investment component of Ukrainian economic security has also shown that investment and innovation security is decreasing every year and is in a danger zone. Such trends in
innovation development of Ukraine are connected, first of all, with low (least critical) level of
science funding by the state (primarily applied character, innovation and technology transfer) and
low level of funding by economic entities themselves. It has been found that mainly the areas of
development and projects of the medium-tech sector are funded. It has been established that on
average only 65.15% of the created STP is implemented. The share of implemented STP in priority
areas is about 60%, while the share of applied research implementation is 92.4%. Therefore, it is
proposed to reconsider the structure of budget expenditures in priority areas, with increased
funding for applied research.
The analysis of governance of innovation process has shown that there is no systematic management of the innovation process in Ukraine. There is no coordination and coherence between
the majority of authorities. In return, there is no growth level roadmap of economic security through
an innovative breakthrough of economic entities.
Thus, the further research will be devoted to the mathematical formalization and modelling of
the most effective priorities structure of innovation development of enterprises and optimization of
the state instrument system stimulation of innovation activity, which will allow to ensure the growth
of economic security of the state in the shortest possible time.
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