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Abstract

The article deals with the problem of finding a new paradigm of socio-economic development of the economy
in Ukraine. It is consolidated that a knowledge-based economy is characterized by knowledge-intensive,
comprehensive intellectualization of social production, social orientation and becomes a practical shape in
economically developed countries as the priority of economic policy. It is accented on the fact that
knowledge and intellect will become the main driving force behind value creation. The center of attention is
devoted to problems of development and effective use of intellectual potential and its components, and their
role in the economic growth of the country. They are determined intellectual potential activation tendencies
as the basis of socio-economic development at the conditions of becoming a knowledge-based economy, with
the subsequent evaluation of this process effectiveness. The interrelation and influence levels of life and
health upon the intellectual potential of society, the performance of intellectual innovation activities and
economic growth were justified. It is proved that in the new paradigm of social development the main social
goal should be the human and his development — intellectual, cultural, labor, spiritual, moral, social. The
role of the human in the economic system requires consideration not only as a key element of the process of
production and management, but also a powerful and promising resource that has huge potential and ability
for self-development. There are outlined specific measures of political leadership and business elite in
Ukraine concerning the intellectual potential of Ukraine intensification in conditions of the knowledge-based
economy formation.

Keywords: knowledge-based economy, Ukraine, intellectual potential of society, human capital, the impact
of scientific and technological activities, economic growth.
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L. INTRODUCTION

In the history of world civilization development, transition into the 21st century was marked by a
qualitatively new wave of cardinal transformations in the global economic system — there was a change in the
paradigm of social progress, under which the factor of human progress became a condition, purpose and
driving force of development. There is a growing understanding of the fact that the modern knowledge-based
economy is not a continuation of the world development trend, but a fundamentally new phenomenon,
leading to a radical change in the fundamental foundations of the economy and society in general, the
emergence of a new social and economic development paradigm, requires a new paradigm of scientific
knowledge. In other words, it is another world, another social system, a new system of economic relations,
another consciousness, another principles of worldview, another time frames related to dynamism and the
model of living space. Therefore, one of the vectors for the development of the knowledge-based economy
concept, which helps to prevent the acute conflict of post-industrialism, should be a model of economy,
which is based on fundamentally new approaches, new thinking, perception, a new philosophy.

This brought to the world economic opinion the actual tasks of developing the tools for building the
knowledge-based economy, modernizing of national innovational systems and venture institutions,
developing and disseminating computer informational and business communicational technologies, as well as
enhancing effective practical implementation and self-growth of intellectual potential. The beginning of the
21st century reaffirms, that the current model of socio-economic development will in the future be
increasingly based not on traditional natural and material supply, but on the latest knowledge and information
that can significantly replace the traditional types of material, labor and financial resources involved for
doing business. In other words, this paradigm is based on a new quality of knowledge, peculiar technologies
for their generation and dissemination, as well as increased responsibility of the individual to society, future
generations and the environment for the consequences of their business activities.

One of the characteristic global changes of modernity, that radically influences the management system is the
uneven transition of different countries (nations) to the knowledge-based economy. The incipience of this
economy and the formation of leading positions of creative work raise a number of theoretical problems,
caused by the peculiarities of information products and technologies dominance era.In progress of the latest
social, economic and institutional transformations, the role of the state, rules and forms of its participation in
the economy, as well as mechanisms of interaction with the private sector are changing. The concept of the
knowledge economy is gradually becoming the main theoretical policy basis of economic growth, revealing a
new role and place of human intelligence in the information society.

Thus, the beginning of human civilization development third millennium is a kind of "psychological rubicon™
that directs researchers of socio-economic development to a new quality of understanding the changes that
are taking place. It is implied not an abstract research obligation, but an imperative to identify socio-cultural,
economic and moral-economic conditions and factors, that determine the strategy for the development of
civilization in the foreseeable future.

II. LITERATUREREVIEW

It can be affirmed that, in a general form, the knowledge economy theory as a holistic concept describing real
changes in the modern economy is in the process of becoming and requires a comprehensive study and
scientific analysis of this topic. The knowledge-based economy is an "umbrella" concept that allows one to
gather existing ideas and concepts in science and innovations into one conceptual system[1]. This approach is
quite problematic in terms of scientific austerity, but quite pragmatic in that it activates a huge field of
activity for publishing new articles and organizing discussions.

The advancement of human and knowledge into the center of economic activity testified the need for a
radical transformation of the cognitive process. The idea of a knowledgeeconomy originated in the writings
of F. Machlup [2], who in 1962 first used the term to characterize a new aggregate type of economic activity
— the economic sector. In the following years, this pressing problem of modern civilization was developed in
their writings Bell, 1967; Drucker, 1969; Toffler, 1970, amongothers [3; 4; 5].Since 1990, there has been a
renewed trend in the scientific community of this type of research, as evidenced by the increase in the
number of publications in 1993-2002 more than in 26 times [6],and is constantly growing today. The
actuality of the knowledge-based economy subject research is intensified due to the problem study
insufficient degree caused, on the one hand, by its relative novelty, and on the other by the dynamic of the
changes that are taking place.
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According to theoretical and practical points of view, it is important to consider the knowledge-based
economy as a result of economic evolution concepts and models growth in modern conditions. The definition
of a knowledge-based economy is as follows: a new type of socio-economic development in which
knowledge is a major factor and knowledge production is a source of growth (Jorde, Sidak and Teece, 1999;
Geyets, 2004; Kolot, 2007, amongothers) [7; 8; 9]; a new technological level of management (Bazhal, 2004;
Fedulova, 2005; Chukhno, 2010) [10; 11; 12]; a philosophical and methodological model of the future
society, with the knowledge-based economy being an ideally unattainable socio-economic structure of the
society most often promoted in the reports of UN commissions and world political figures [13]; an
innovation economy that enables knowledge to generate a continuous stream of innovations that comply with
the needs and most often form these needs (Schumpeter, 2008; CarayannisandCampbell, 2011, amongothers)
[14; 15]; the science of knowledge-based economy that forms the platform for the development of
intellectual capital (Stewart, 1991; Shevchenko, 2014, amongothers) [16; 17]. Thus, these approaches reveal
the general essence of of intellectual "diffusion” tendency in the modern society — the tendency of its
economic intellectualization.

The aim of the study is the generalization of theoretical and practical experience, and to identify trends in
intellectual potential activation as the basis of socio-economic development in a knowledge-based economy
conditions, with a further assessment of this process effectiveness and the possibilities of its application in
Ukraine.

III. METHODOLOGICAL APPROACH

The research methodology is based on the synthesis of general systems theory, theories of economic
development, economic analysis and innovation. In order to achieve this goal, modern research methods are
used, as well as the position that at the center of economic relations is a person, a community, collectives that
have a certain spirituality, value, connections. The study of these relations aspects was conducted using
trialectics, the concept of the three development forces.Human is seen as an entity, which has got a spiritual-
bio-social nature, which forms the socio-spiritual formation (civilization), the ability to harmonize human
interests as a major factor in the development of society, and the community (collective), which has got a
social spirituality that also includes religious spirituality. This approach allows to reveal more fully the
economic processes occurring in the domestic economy, its industry and economic entities in a changing
paradigm and development vectors.

IV. CONDUCTINGRESEARCHANDRESULTS

A. Challenges of technological evolution for Ukraine

The retrospective shows that the public of Ukraine continues to stay in the paradigm of evaluating a country,
its economy as a large, industrial, with significant investment and innovative resources, a highly educated
population, skilled labor and the ability to quickly catch up with the developed countries of the world,
integrating into their system. Reality is far from illusions. The economy of Ukraine is characterized as small,
commodity, de-industrialized, with falling markets, export oriented to low-tech goods, raw materials and
labor, products with low added value, open, colonial type, which means, in particular, high dependence on
external conjuncture and high sensitivity to foreign economic shocks [18]. Its economic mainstream was the
principles of neoliberal theory and the orientations set by the Washington consensus: privatization,
deregulation and liberalization, which from the very beginning did not correspond to the production forces,
production relations and society spirituality, enterprises, human beings development level. The result of
theoretical miscalculations was systemic socio-economic and structural economic crises that have hindered
the development of society for almost three decades.

At the same time, let us acknowledge that there is an objective, technologically driven gap between countries
with industrial economy, including Ukraine, and those with knowledge-based economy, which is quite
difficult to bridge in today's economic environment.As a result, this gap is widened by a cardinal change in
the defining resources of economic development: it is no longer a space with fixed production, but, first and
foremost, the dominant mobile finance and intelligence. Thus, in order to intensify the process of transition
from the burdensome realities of the industrial economy to the perspectives and possibilities of the
knowledge economy, a clear coordination of actions aimed at modernization of the domestic economy and
society in the scientific, technological, organizational and industrial spheres with domination of education,
science and innovation is required.
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This stage of technological evolution for Ukraine is both: a challenge and a "windowfor opportunities”, the
defining strategic vector of development, including the national human resources sphere, which is
characterized by a lack of highly intelligent and innovative-competent staff from many perspective directions
of high-tech industries development. The inability of a country to carry out structural restructuring of the
national economy in accordance with the requirements of the new technological paradigm or delay with the
implementation of such structural changes not only slows its development, but also leads to economic
degradation. At this, the priorities are of "breakthrough" nature, which shape the new quality of the industrial
basis of production processes. It is these end-to-end multi- and cross-sectoral trends mostly determine the
relevance of technological change to global scientific and technological trends.

So, will this other world be able to get organized with such a poorly innovative economy as the CIS
transition economies? The question is not rhetorical at all. The problem is that individual scientific or
innovative "breakthroughs" (which the post-socialist society is so accustomed to) in the new conditions of the
knowledge economy will not lead to significant changes at either macro or micro levels, since these
"breakthroughs™ are single and haphazard. The times, during which innovation has been identified as the
main driving force for the socio-economic development of countries are passing. Not innovations (nowadays
constant orientation to innovations is already taken as a concept, it goes without saying!), but knowledge, the
system of their continuous changes is the basis of progress, a source of economic growth and competitiveness
of the country. However, not knowledge embodied in products and services, but knowledge as such —
fundamental and applied, reflecting the processes of development of economic, organizational, political
systems of society, global problems of humanity, co-evolution with nature, the dynamics of human moral
problems and many other issues.

B. Socio-economic and intellectual dimension of Ukraine

At the present stage of socio-economic development, the main source of national wealth is intellectual
capital. The volume of intellectual capital directly depends on the intellectual potential of society — the
totality of its members' ability to influence the noosphere basicly with scientific, cultural and spiritual
heritage of their mentality sourse. The intellectual potential of society is determined by such basic factors as:
the quality of state socio-economic policy; genetic fund of the population; the quality of the living
environment (standard and quality of life of the population, ecology, political climate, etc.) of the population
in general and its individual groups in particular; the population health level; the younger generation
upbringing and training system development level; the quality of population motivation mechanism to
creative work; the structure of society and the employed population; the level of culture, spirituality and
national consciousness of the population. Of course, these factors are interrelated and interdependent. In
particular, the nation's genetic fund is irreversibly deteriorating under the influence of its unfavorable habitat;
the population level and quality of life decreases due to miscalculations in the formulation and
implementation of the state socio-economic policy, etc.

The need to become a knowledge-based economy, as a basis for socio-economic development in Ukraine,
requires a critical analysis and assessment of the society intellectual potential. It should be noted that at
present the Ukrainian economy does not fit into the context of modern scientific-technological and
innovative development strategies of European socio-economic space. The positions of Ukraine in the global
ratings are presented in Table I.

Table I: Positions of Ukraine in international rankings in 2019

Rating name Organization or Source Position*
HumanDevelopmentindex, HDI UnitedNationsDevelopmentProgramme 88 (189)
HigherEducationPricelndex, HEPI UnitedNationsDevelopmentProgramme 44 (189)
SocialDevelopmentindex, SDI SocialProgressimperative 80 (149)
The Global Innovation Index, GlI World Intellectual Property Organization 47 (129)
Global Competitiveness Index,GCI World Economic Forum 85 (140)
Networked Readiness Index World Economic Forum 60 (143)
Technological Readiness Index, TRI World Economic Forum 78 (137)
The International Property Right Index, IPRI | International Intellectual Property Alliance | 108 (125)

Source: TheGloballnnovationindex [19].
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* The total number of countries in the rating is given in the brackets.

Such disappointing positions of the country in the above ratings are due to the fact that the component of the
knowledge economy in Ukraine is receiving inadequate attention, its institutional environment needs
considerable improvement, and its innovation and investment policy is not effective. There is no doubt that
the economic policy of the Ukrainian authorities does not currently support innovative development of the
state.

An important indicator characterizing the degree of intellectual development of the population is the
HumanDevelopmentindex, HDI, calculated under the auspices of the United Nations. The methodology for
estimating the human potential index has several disadvantages. The most important of these are the
independence of indexes-arguments, the uniformity of the domestic product gross (GDP) distribution among
different segments of the population. The same statistics testifies the extremely low incomes of the
intellectual sections in Ukrainian society (scientists, teachers, engineers and technicians). In addition, it is not
possible to obtain the population of the country intellectual potential more objective assessment by the
pointed methodology. One of the main reasons is the lack of its members life quality consideration, which
significantly affects the level of their physical and mental development, and, as a consequence, the ability to
create and use intellectual products, etc. Indicators such as the scientists and persons with higher education,
students number in isolation from the indicators that characterize their quality of life, cannot uniquely
characterize the intellectual potential of society.

C. The interrelation of social policy and intellectual potential

One of the main reasons for the decline of the society intellectual potential is the decrease in the level and
quality of the population life, mainly its highly intellectual layers and the further deterioration of its physical
and mental health.

Consider the relationship and impact of living and health levels on the intellectual potential of society, the
performance of intellectual activity and economic growth. The level of the population health begins to
increase (decrease) with some time lag as its standard of living increases (decreases). The intellectual
potential of society, in turn, depends on the level of health (physical and mental) in the same way. As the
intellectual potential of society diminishes, the performance of intellectual activity decreases (in this article,
the focus is mainly on scientific, as much as scientific and technical activities), which subsequently
inevitably leads to the emergence and recess of crisis tendencies in the economy. The zone of critical values
characterizes the deceasing of life, health and intellectual potential of society and the performance of
intellectual activity levels to the mark at which irreversible processes in society and the economy begin
(lumpenization, extinction and degradation of society, giving up the positions not only in the world but also
in the internal market for goods, works and services).

The standard of living. The fact that wages should be combined with labor productivity is not in dispute.
However, in Ukraine, the cost of labor is extremely low, accompanied by low purchasing power of
households. In particular, in 2019 the average nominal wage of the enterprises, institutions and organizations
in Ukraine full-time employee was 10269 UAH ($ 410), in the health and social care sectors 7020 UAH ($
280), education — 8135 UAH ($ 325), science and scientific services — 11649 UAH ($ 466) per month [20].
For comparison, in the USA, the monthly salary of a doctor is $ 4964, a teacher — $ 3764, an engineer — $
4268, a scientist — $ 4333. And this despite the fact that the prices for basic goods and services in Ukraine are
already close, and even exceed the ones in the US.

From this it is quite obvious to conclude that with such incomes, a large part of the country's population is
unable to invest due to their low solvency in the development of their own human capital (for full and
balanced nutrition, health care, culture, etc.). At the same time, the share of household costs on food
purchases is more than a third part of the total consumer spending structure. The share of medical and
sanatorium services in the overall structure of household costs in the first decade of the new century did not
exceed 2%. Obviously, at this level of consumption of food, health and wellness services, it is difficult to
preserve and promote the health of the nation.

The standard of health. Experts of the World Health Organization (WHO) calculated that the health status of

the population of any country is determined by the following factors: socio-economic status of society (its

contribution is 50-65%), quality of health care (it accounts for 10-15%), economic situation (its total impact
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is estimated at 10-15%), heredity (its contribution does not exceed 15-20%). Into the first place, experts put
the socio-economic state of society, which mainly depends on state socio-economic policy.

One of the serious deterioration of public health in Ukraine major causes is the acute health crisis. At the
same time, the share of public expenditures decreased from 3.3% of GDP in 2018 and 3.2% in 2019 down to
2.9% of GDP in 2020. For example, in Austria, the share of public expenditure on health care avaluates
7.8%, Germany — 8.2%, Norway — 8.1%, USA — 6.9%, Sweden — 7.7%, Japan — 6.3% [21].

It should be noted that in recent years, health care funding from the consolidated budget has been allocated 7-
10 times less than in was necessary to ensure the preservation and improvement of the nation's health and
human development. Thus, the low health standard of the population naturally affects the intellectual
potential of society and reduces the probability of building a knowledge economy. At the same time, the
cumulative budget expenditures shows thatsocial protection and security will be a significant article in
reducing their volume in 2020: a decrease from 8.7% of GDP in 2018 and 8.3% in 2019 down to 7,0% of
GDP projected for 2020 [22].

D. Education of Ukraine in the system of intellectual potential development

Competitive education, leading science and innovative technologies that harmoniously correlate with the
cultural and spiritual heritage of the nation and the high moral values of society ensure the effective use of
the intellectual potential of Ukraine.

Forming a space for new knowledge creation, as an independent and significant sphere of the general process
of extended reproduction, is a key task of modern economic education. Unfortunately, the educational
process in Ukraine persistently continues to serve the "old" economy, forming in a person the stereotypes of
the need to accumulate a certain amount of "solid knowledge" in the field of relevant subjects of study. It is
unlikely that this approach meets the requirements of today's economy, which requires not so much
specialists who "know a lot" as creative researchers, capable of continuous innovative knowledge and self-
production of new economic knowledge.

The education system, being the main (along with the entrepreneurial) sector, which forms intellectual capital
in quantitative and qualitative aspect, is adequate to the needs of the existing development model. Statistical
indicators of factor support of national economic systems development dynamics make it possible to
conclude that the GDP growth rate is determined by the level of intellectual capital and innovations
development. Therefore, the further economic development of Ukraine is determined by the innovative
development of the education system and its strategic adaptation to the challenges of the external
environment.

Let us evaluate the educational sector of knowledge generation. Nowadays, the status of the national higher
education institution and the quality of specialists' training do not match the market demands, that leads to
the need for additional training and retraining of higher education institutions graduates at the expense of
enterprises. The main problems are such as: the lack of a modern material and technical base in educational
institutions; inadequate level of interaction between business and educational institutions and low level of
practical foundations in the context of technology learning; the lack of practitioners both in the educational
process and in the management of the educational institution; the mismatch of education quality to market
needs.

One of the main reasons for the significant deterioration in the quality of education in Ukraine is the lack of
financial security. It is enshrined in the law that the state should provide at least 7% of GDP for education at
the expense of state, local budgets and other sources of funding, not prohibited by law. At the same time,
expenditure on education as a percentage of GDP decreased from 6.3% of GDP in 2018 and 6.2% in 2019
down to 5.6% of GDP in 2020 (Table II).

Table II: Dynamics of consolidated budget expenditures for education in 2015-2019
(general and special funds)

UAH million
Expenditure 2015 2016 2017 2018 2019
GDP 1988544,0 |2383182,0 |2982900,0 |3332300,0 | 39469000
Education expenditures - | 1141935 129437,7 177915,8 210032,3 228779,8
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consolidated budget

% to GDP 5,7 5.4 6,0 6,3 6,2
ES;‘;::'O” expenses -National | 5705 7 348265 412973 443243 53257,4
ES&‘;Z‘;O” expenses  -local | /7 g 94611,2 1366185 | 165708 175522,4
Share of local expenditures

education budgets relevant | 73,6 731 76,8 78,9 76,7

costs consolidated budget (%)

Source: Calculated according to[22].

If we compare the state budget spending on education due to GDP in Ukraine, which averages 6%, with the
corresponding indicator in foreign countries, it seems that there is a rather high level of financing of the
education sector. In particular, education expenditure as a percentage of GDP is in Norway — 7.5%, Sweden —
7.5%, Finland — 7.2%, Germany — 4.8%, United Kingdom — 5.5%, Canada — 5.3%, Spain — 4.2%. [23].

The activation of educational processes in higher education should be carried out in the light of global trends,
characterized by: increased competition between universities for leadership in the global market for
educational services; the growth of international scientific cooperation; adapting the educational process to
the demand and needs of individuals, which is reflected in the mass character and continuity of higher
education; diversification of government funding for education and research; increased coordination in the
interaction between the labor market and higher education; continuous introduction of the latest educational
technologies to improve the quality of educational services and more.

It should be noted that one of the fundamentally important and constructive point in strategy for enhancing
the intellectual potential of society is the idea of pre-emptive education. While getting formed on the basis of
the latest general scientific and humanitarian knowledge combination, such education should form in people
gualities, among which experts distinguish "intellectual” components: systemic scientific thinking; creative
activity; tolerance; high morality; informational culture. These are qualities of people, which should ensure
survival and further sustainable development not only for the society, but for civilization. A model of
advanced education, implemented by the organization of joint functioning of educational institutions,
research institutions, production units, as a sources of supply of professionally trained personnel, which are
capable of producing and implementing new ideas and projects, having at their disposal a modern
methodology, a developed experimental base, banks and innovative knowledge base. For example, one
trillion dollars in US GDP is the contribution of high-tech products from companies created by alumni of
MIT and Stanford. The contribution of highly qualified employees to the US economy is 30 — 50 times
higher than the revenue from licensed technology.

E. Stagnation of science as a negative intellectual potential use factor

The one should agree with the statement that science is the core of the intellectual potential of the society. As
a consequence, we give a General evaluation of Ukrainian science today: chronic R & D underfunding over
the last 20 years; significant decrease in the number of researchers; degradation of applied sciences sector,
that was largely destroyed in the 1990s, the decline in the performance of public research centers; the
insufficient inflow of the talented youth into science; the extremely low (with rare exceptions) scientific
activity of the national universities; still quite powerful, though badly weakened and aging potential of
science in the national academies; the devaluation of scientific knowledge authority in society. No reasonable
prospects for the development of a professional career in Ukraine, as well as the low level of prestige of the
scientists along with the low level of payment for their work gave rise to the most competitive scientists
migration abroad trend, where they build a system of "upward mobility". According to various estimates, in
1990 more than 1 million researchers emigrated. Thus, losses of the real economy sector from the loss of a
person with higher education, according to the UN experts, are estimated from 300 to 800 thousand dollars.
The process of scientists outflow intensifies the emergence of new forms such as "leakage of ideas", without
their generator physically moving, that is the person. In this process not scientists themselves emigrate, but
their ideas, research results, so they belong to foreign customers. The corresponding outflow of scientists and
people with higher education abroad is influenced upon the intellectual development of society, which is
estimated by the total weight of researchers in the labour force.

4628
ISSN: 2005-4238 IJAST

Copyright (© 2020 SERSC




International Journal of Advanced Science and Technology
Vol. 29, No. 9s, (2020), pp. 4622-4634

The crisis situation in the scientific and technical sphere is mainly caused by its chronic underfunding. It
should be noted that for all the independence of Ukraine's years, national science was funded on a residual
basis and was not considered as one of the state priorities. At the same time, the sphere of science from the
State Budget of Ukraine from 2017 to 2019 was directed accordingly: 0.22, 0.24 and 0.24% of GDP (even
under Ukrainian legislation, this figure is at least 1.7%).

As a result of such volumes of financial support, the function of science in Ukrainian society usually plays a
cognitive and socio-cultural function, because it is known from world practice that the possibility of science
influence upon the level of economic development arises if it is financed over 0.9% of GDP. We believe that
this is the basis for the decline of scientists and researchers prestige, and generally reduces the importance of
scientific knowledge for the national economy and society. The well-known strategies aimed at building a
knowledge-based economy include the European Union's Lisbon Strategy, which provides for science
funding of at least 3% of GDP.

Thus, the economy of Ukraine is focused on the production of traditional industrial products with low gross
value added, which is sold in saturated, unpromising markets for further development. Mainly, the
development and research of scientific institutions are directed towards meeting the needs of the commodity
economy. Under these conditions, according to the President of the Academy of Sciences of Ukraine, NASU
academician B. Paton, "underfunding of the Academy will inevitably curtail research in many priority areas,
significantly reduce the number of academic staff, and introduce incompleteemployment” [24]. In Ukraine,
there is nominally a system of innovative development institutes, but their activities do not meet the
requirements of modernity, the transition to an innovative economy is extremely slow. The main problem is
the lack of vision of high-tech development at the state level and, as a consequence, ineffective state policy in
this area. At the same time, continuing attempts to "cure" the economy with outdated, dogmatic techniques
and methods are certainly doomed to failure. People who seek to overcome the crisis and develop
innovations by the old methods are "... dogmatists who seek the quadrature of the circle, because in trying to
explain eternity through laws and relationships, they seek coincidences of incomparable magnitudes” [25].

So, countries whose development and science are lagging behind are experiencing growth limitation and are
experiencing greater strain, including the outflow of the intellectual elite, the loss of the opportunity to use
so-called technological rents.

One of the factors holding back the innovative development of the national economy in general and the
subjects of economic activity in particular is that the number of highly qualified scientists has declined
significantly in Ukraine in recent years (Table III).

Table III: Scientific staff and number of organizations

The number of organizations Number Doctors of Number of PhD

Year that perform scientific scientists, Economics number in Economics
research and development persons Ukraine, persons Ukraine, persons

2005 1510 105512 12014 68291
2006 1452 100245 12488 71893
2007 1404 96820 12845 74191
2008 1378 94138 13423 77763
2009 1340 92403 13866 81169
2010 1303 89564 14418 84000
2011 1255 84969 14895 84979
2012 1208 82032 15592 88057
2013 1143 77853 16450 90113
2014 999 69404 16090 86230
2015* 978 63864

Source: formed and calculated by the author based on[20].

*since the 2015 report, state statistical observations on the Doctors of Economics and PhDs number in
Ukrainian economy have been abolished.
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The number of research and development organizations has been declining over the entire study period and,
accordingly, the number of researchers has been declining over the period 2005 — 2015. However, the
Doctors of Economics and PhDs number in the Ukrainian economy has steadily increased over the period
under review. Thus, the Doctors of Economics number increased by 34% in 2014, compared to 2005, and the
number of PhDs have increased by 27% at the same period. This demonstrates the interest of scientists with
advanced degrees to work in scientific institutions. However, there is no close link between science and the
real economy, especially with small and medium-sized businesses. Compared to developed countries of the
world enterprises, 40-50% less industrial enterprises were innovatively active in Ukraine. Even lower is the
innovation activity among small and medium-sized enterprises. The diffusion of the innovation process in
this sector is far behind the diffusion of the innovation process in the economy as a whole.

Since science is at the forefront of the structure of intellectual potential, its activation depends more on
positive developments in the scientific field. The main scientific sphere activation directions in Ukraine
should be: unification of academic, university, branch science and creation on this basis a single scientific
space for the purpose of carrying out researches on priority directions, in accordance with national economic
interests; formation of a new organizational and functional structure of science; increase of annual
expenditures on science from the state budget; development of multi-channel sources of R&D funding;
recessing the integration of science and education; developing methodological approaches to evaluate the
results of scientific activity, which would fully take into account the achievements of the individual scientist,
and the status of the scientific institution (organization, university) in which he works; introduction of a new
procedure for certification of scientific personnel; adoption of the state program of raising the prestige of
scientific and intellectual work, innovative culture of society; predicting the volume of intellectual migration
in order to properly adjust socio-economic policies.

F. The effectiveness of intellectual and innovative activity in Ukraine
This section of the study was performed with the involvement of analytical report data of science and
technology development, the result of scientific and technical activities during 2016-2018 [26].

The effectiveness of scientific and scientific-technical activities inevitably decreases as the intellectual
potential of society decreases. In the practice of international comparisons, the results of scientific and
technical activities are evaluated by patent activity and by fundamental bibliometric research indicators.

The number of patents for inventions, utility models and industrial designs reflect the effectiveness of
scientific and technological activities (Table V).

Table IV:The dynamics of submitted applications and received security documents based on the
results of scientific (scientific and technical) works, units

Total Including at the expense
Indicator of the general fund

2016 | 2017 | 2018 | 2016 | 2017 2018

The number of applications for the issuance of security

. — 8784 | 8514 | 8686 | 7144 | 6841 7240
documents, including:

in Ukraine 8769 | 8499 | 8672 | 7133 | 6830 7229
abroad 15 15 14 11 11 11
H::?udirr]wlg]ber of security documents received, 8160 | 8421 | 8780 | 6480 | 6735 7013
in Ukraine 8144 | 8402 | 8760 | 6469 | 6721 7000
abroad 16 19 20 11 14 13

Source: Calculated according to[26].

In 2018, the number of applications for the issuance of security documents based on the results of scientific
(scientific and technical) work performed at the expense of the General Fund, increased by 5.8% compared to
2017, accounting for 83.4% of the total number of applications for issuance security documents. At the same
time, the share of security documents received in 2018 by institutions of higher education and scientific
institutions of the Ministry of Education and Science was 66.3% (2017 — 65.8%).

The productivity of patent activity in Ukraine, apart from the growth rate of the number, is insignificant in
comparison with the developed countries. Along with the patents decline of the society intellectual potential,
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the reason for the low efficiency of patent activity is also the fact that patenting abroad is often quite
burdensome for Ukrainian individuals and legal entities, due to the considerable limited financial resources
and, in part, due to the peculiarities of their legal status. At the same time, let's recognize that OECD
countries control 87% of the world's total registered patents. These indicators, in our opinion, indicate the
absolute dominance of the knowledge-based economy.

In the context of globalization, scientific publications have an integrating function — they contribute to the
active entry of national science into the world scientific community. The results of basic research reflect
absolute and relative citation rates.The world's most recognized scientometric databases are WebofScience
(WOS)of ClarivateAnalytics and Scopus of Elsevier Publishing House. As of 2018 (2008-2018), theWOS
publications ranked first placeamong 153 countries and took in the United States 26%. The top five also
include China, the United Kingdom, Germany and Japan. Switzerland ranks the 16th in the single quotation
results. Ukraine ranks the 46th. At the same time, the number of Ukrainian publications in the WOS
databases in 2018 increased by 1.8 times compared to 2008. The similar trend in the publication activity for
the period 2008 — 2018 is also observed according to the results of the Scopus database analysis. During this
period, the number of publications increased 1.4 times. Leadership in the number of publications in scientific
journals during 2008 — 2018 belongs to the United States. Ukraine ranks the 46th among 233 countries. The
number of Ukrainian publications increased almost twice during the specified period. Analyzing the citation
rate of Ukrainian publications (across all areas of research) as a percentage (according to Scopus database
analytically processed by SCimago Journal & Country Rank) shows a tendency to significantly reduce the
cited Ukrainian scientists works, especially in 2018, when the share of such publications is only 17.7% (2017
—45.8%; 2016 — 56.1%).

The low level of values of Ukrainian explorers scientific activity bibliometric indexes is also explained by
the fact that only about one hundred domestic scientific journals out of more than 1800 units total number of
scientific professional editions are included in the list of editions «Science Citation Index — SCl», on the
basis of which the number of articles is often determined. The inclusion of new journals in this list depends
on the number of references to them in the editions of the list, with the vast majority of the references
included being English-written.

The existence of significant gaps in the effectiveness of scientific and technical activities in Ukraine and
developed countries adversely affects the effectiveness of international scientific and technical cooperation.
Reducing the power of intellectual interaction between countries hinders scientific and technological
progress.

The EU Innovation Scoreboard, which includes data on European Union countries, EU candidate countries
and some other countries, has placed Ukraine in the Innovative Emerging Group with Bulgaria, Macedonia
and Romania. Component analysis shows that Ukraine has significant unfulfilled opportunities in innovative
development, especially in the commercialization of innovations and in the field of protection of intellectual
property rights. The main advantages of Ukraine are the favorable geographical position, a large market, the
presence of a deep and comprehensive free trade area between Ukraine and the EU and a relatively high level
of intellectual potential development.

According to international experts, the dominant factor for Ukraine's success in the medium term will be the
ability to generate knowledge and to implement the latest technologies in production as efficiently as it is
possible. The main line of the strategy is to develop effective mechanisms for creating, disseminating and
implementing knowledge in production processes. The selected key performance indicators characterize the
level of the economy innovation and the potential of high technology development in Ukraine. The expected
results are presented in the Table V.

Table V: Valuable (control) indexes and indicators for the development of high-tech industries in

Ukraine
Indexes 2015 p. 2020 p. 2025 p.
forecast forecast
Science-intensivity GDP,% 0,77 15 2,5
The share of products of high-tech industries in GDP,% 6 11 14
The share of high-tech products and services in goods and 55 9,0 15,0
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services export, %

Average depreciation of fixed assets in the real sector, % 75 60,0 50,0
Foreign direct investment in high-tech industries, billion — 6,5 9
USD

Number of STEM graduates, ths. 100 120 150

Source: compiled by authors based on [27].

V. CONCLUSION

The future of Ukraine is the intellect and innovation. Let us outline the specific measures of the political
leadership and business elite of Ukraine in order to activate the intellectual potential of Ukraine in the
conditions of knowledge-based economy formation:

Ministry of Innovative Development creation, whose work will be fundamentally different from Soviet-
style structures and ministries in Ukraine. The most intelligent people of the country, who know exactly
how innovations develop, how information technologies work, should come to the new ministry;

the reproduction of a powerful national innovation system in Ukraine as the basis of institutional support
for the knowledge economy, which is able not only to respond to the challenges, but also to advance the
development of the world system, to become its catalyst. The National innovation system of Ukraine
must close the institutional and organizational gaps between the fundamental, applied, branch,
educational and factory sectors of the economy; focus on strategic areas of innovation development;
develop research in priority sectors of the economy, bridge the gap between science and production;

the intellectual potential of the nation development by ensuring the competitiveness of education, the
modernization of cultural policy, and the promotion of human social and public activity; stimulating the
use of research and projecting results for innovative economic development [28].

financial and organizational support for high-tech branches, diversification of research and production
areas in line with the priorities of modern technology development; increased funding for research; state
co-financing of R&D undertaken on behalf of business by the research sector in priority areas;
development of public-private partnerships for joint research and development;

the formation of an effective legal framework in the field of intellectual property (legislative regulation
of issues related to the intellectual property rights protection whose legal relationship is not regulated or
insufficiently regulated by special legislation; accession to international treaties in the field of
intellectual property);

the creation and promotion of the "cult of education and knowledge", improving the quality of
educational services, their compliance with the needs of the labor market; increasing funding for the
education system;

the working-out and implementation of state programs for development of student innovative business
(student business incubators and laboratories); the support for research and education programs by
private corporations;

the working-out of advanced training of managers in innovative spheres perspective programs, training
of "knowledge management" and its implementation in enterprises, support of "spirit of mutual
assistance";

a new outlook of Ukrainian society formation, the development of corporate culture at all levels of
government, the promotion of tolerance as the basis of a new society, the driving force of which is a
highly intellectual human creator.

Thus, determining priorities in the fields of science, education, culture and spirituality, awareness of their
impact on the processes of accumulation of national intellectual potential and the formation of value
orientations in society, will undoubtedly contribute to the further integration of Ukraine into the European
space.

Funding. This research received no funding in the state, public, commercial or non-profit sectors.
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