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The influence of intellectual capital and innovations on the
economic development of the world and national economy

Abstract

We consider in the study that the existing economic model will inevitably be replaced by a new effective model
of creative and competitive economic development. Technological innovations have caused the rapid growth of
the world economy. As the result, production costs have been reduced and the profits of corporations in many
sectors of the world economy have increased. Innovation is a factor of rise in Kondratiev cycles. Innovations
give an impetus to increase the value added of a country’s economy. The article asserts that intellectual capital
is the basis and is becoming an increasingly important component of national and world development.

The article has investigated in which way innovation activities affect real GDP and has suggested the answer
to the question on what stage of the Kondratiev cycles the world economy is. Innovation as an object of
intellectual capital is introduced in the form of patents and other intellectual property.

We have analyzed the relevant trends for 2004-2020. The research has determined that by 2030, a significant
increase in the number of patent applications is expected. The article has examined the dependence of the world
real GDP on the number of filed patent applications in the world by constructing trend lines. It has been found that
the largest approximation with a coefficient of determination greater than 0.92 is a polynomial trend line, in which
the dynamic growth with a small number of patent applications is inhibited by a sharp increase in their number.
The research has defined that the phases of the cyber revolution correlate with Kondratiev waves. The
modern phase is characterized by the rapid generation and dissemination of innovations. The article has
examined the filing of patent applications in the top 20 countries around the world, among which the leading
positions are occupied by China, the USA, and Japan.

By constructing trend lines, the research has analyzed the dependence of Ukraine’s real GDP on the number
of innovations and has shown that there is no such clear dependence. This indicates the raw material
orientation of the Ukrainian economy. The article states that it is extremely important for Ukraine to make
the transition from the triad model (with state-monopoly capitalism) to the national economic model, which
corresponds to the approaches of the people’s capitalism.

Keywords: Innovation; Patent; Trend; Countries of the World; Intellectual Capital; Kondratiev Waves (Cycles)
JEL Classification: F20; 033

Acknowledgements and Funding: The authors received no direct funding for this research.
Contribution: The authors contributed equally to this work.

Data Availability Statement: The dataset is available from the authors upon request.

DOI: https://doi.org/10.21003/ea.V190-03

Sazonets, O., Nykonchuk, V., & Kozakevych, A. / Economic Annals-XXI (2021), 190(5-6(2)), 23-32 © Institute of Society Transformation, 2021

23


https://doi.org/10.21003/ea.V190-03
https://doi.org/10.21003/ea.V190-03
mailto:onsazonets%40gmail.com?subject=
https://orcid.org/0000-0001-6521-7815
mailto:nykonchuk_v_m%40ukr.net?subject=
https://orcid.org/0000-0001-7515-6016
mailto:kas-59%40ukr.net%0D?subject=
https://orcid.org/0000-0002-6181-1574

ECONOMIC ANNALS-XXI

WORLD ECONOMY AND INTERNATIONAL ECONOMIC RELATIONS

CasoHeub O. M.

OOKTOP EKOHOMIYHMX HayK, Npodecop,

npodecop kadpeapu TPAHCMOPTHUX TEXHOJIOTNIN Ta MiXXHAPOAHOI NOTiCTUKN,

YHiBEpPCUTET MUTHOI cnpasu Ta diHaHciB, [Hinpo, YkpaiHa

HukoHuyk B. M.

KaHAMOAT EKOHOMIYHUX HAYK, OOLLEHT,

OOUEHT Kadenpu TPaHCNOPTHUX TEXHOJIOTIN | TEXHIYHOIO CEepBiCy,

HauioHanbHM YHIBEPCUTET BOAHOIO rocrnogapcTtsa Ta NpupoaoKopuCTyBaHHS, PiBHe, YKkpaiHa
Kozakesuny A. C.

KaHanmaaT eKOHOMIYHUX HayK, OOUEHT, AoueHT kadeapun ¢inocodii, EKOHOMIKN Ta MEHEOXXMEHTY OCBITH,
PiBHEHCBHKOMMiA IHCTUTYT NiCN94MNNOMHOT NegaroriyHoi ocBiTh, PiBHe, YKpaiHa

Bnaue iHTenekTyanbHOro Kanitany v iHHoBaLii Ha EKOHOMIYHUI PO3BUTOK CBITOBOT

Ta HaWiOHaNbHOT EKOHOMIKU

AHoTauiq. Y ctarTinpoaHanizoBaHO iHHOBALINHY Ois/IbHICTb Y KpaiHax CBIiTY M POPMYBaHHSA iHTEIEKTYaIbHOIO
kaniTany. NpeacrtaBneHo NPOrHO3 3pPOCTaHHSA KiflbKOCTi 3as1BOK Ha naTeHTn y ¢BiTi o 2030 poky. [JoBeaeHo,
1O 3aIeXHICTb CBITOBOro peanbHoro BBI1 Big ubOro NnokasHmuka Mae noniHOMIanbHU XapakTep Apyroro
nopsaky. BusHa4eHo NpuynHM yrnoBifibHEHHS 3POCTaHHS CBITOBOro peasbHoro BBI i3 piskmm 3pocTaHHAM
KiNIbKOCTi 3a8BOK Ha nateHTU. CniBCTaBNIEHO aHANOriYHy 3aNeXHICTb AN YKpaiHM. 3anexHiCTb peanbHoro
BBIM YkpaiHu Bif KiNbKOCTi nmateHTiB i NiueH3iin nposBnseTbcs cnabo, Wo NoB’A3aHO 3 CMPOBUHHOIO
CMNPSAMOBAHICTIO €KOHOMIKU aepxaBu. BnaHayeHO pekomeHpauii Wono po3BUTKY EKOHOMIYHOT CuctemMu
Ykpainu. JocnigxeHo B3aEMO3B’A30K XBUb KoHapaT’eBa Ta Cy4aCHOro iHHOBaLiMHOIO PO3BUTKY
Knio4oBi cnoBa: iHHOBALLi; NaTeHT; TPEHA,; KPaiHW CBITY; iIHTENeKTyanbHUI Kanitan; xsuni KoHgpar’'esa.

CasoHen O. H.

[OKTOP 93KOHOMUYECKMX HayK, Npodeccop,

npodeccop kadeapbl TPAHCMOPTHBIX TEXHONOMMIA U MEXAYHAPOAHON NOrMMCTUKN,

YHUBEPCUTET TAaMOXEHHOI0 aena n ¢puHaHcos, Henp, YKpanHa

HukoHuyk B. H.

KaHAMOAT 9KOHOMUYECKMX HAaYK, OOLLEHT,

DOLEHT Kadenpbl TPAHCMOPTHbLIX TEXHOJIOMIA N TEXHUYECKOro CEPBUICA,

HauunoHanbHbIN yHMBEPCUTET BOAHOIO XO39MCTBa U NPUPOAONOSb30BaHmA, POBHO, YkpanHa

KozakesBunu A. C.

KaHAMOAT 9KOHOMUYECKMX HayK, OOLLEHT,

noueHT kadenpbl prunocodumn, IKOHOMUKN N MEHeOXKMeHTa 0b6pa3oBaHuS,

PoBeHCKNI MHCTUTYT NOCNeaNnIOMHOIo Neaarornyeckoro obpasoBanms, PoBHO, YkpanHa

BansHMe NHTEeNNeKkTyanbHOro Kanutasa u UHHOBaLUuii HaA 3KOHOMUYECKOoe pa3BUTUe MUPOBOM

M HAUNOHAJIbHOW 3KOHOMMUKM

AHHOTauma. B crarbe npoaHanu3nmpoBaHa WHHOBALMOHHAA [AEATENbHOCTb B CTpaHax Mupa u
dopMUpoBaHME VHTENNEKTyanbHOro kanutana. lpeacraBneHbl NPOrHO3 pocTa KOAnyecTBa 3asiBOK
Ha nateHTbl B Mupe Ao 2030 ropa. Joka3aHo, 4TO 3aBMCUMOCTb MUPOBOro peanbHoro BBI1 oT aToro
nokasaresns MMeeT NOJIMHOMUAJbHBI XapakTep BTOPOro nopsaaka. OnpeaeneHbl NpUynHbI 3aMeasIeHns
pocTta MupoBoro BBI1 B cOOTBETCTBUM C pPe3KMM POCTOM 4YuMchna 3asBOK Ha nateHTbl. CocTaBneHa
aHanornyHas 3aBMCUMOCTb 45151 YKpanHbl. 3aBUCUMOCTb peanbHOro BBl YkpaunHbl OT KONMYeCcTBa 3asBOK
Ha naTeHTbl YkpauHbl nposBnseTcs cnabo, 4TO CBSA3aHO C CbIPbEBOW HAMNpPaBiEHHOCTbIO 3KOHOMMUKMN
rocygapctea. OnpepeneHbl pekoMeHgaumu Mo pPas3BUTUI0 3KOHOMUYECKOW CUCTEMbI YKpPaWHbI.
MccnepoBaHa B3anmMocBN3b BOSH KoOHApaTbeBa 1 COBPEMEHHOMO MHHOBALMOHHOMO Pa3BUTUS.
KniouyeBble cnoBa: MHHOBaAUMS; MATEHT; TPEHA; CTPaHbl MUPA; WHTENNEKTyallbHbI KanuTasn; BOJIHbI
KoHapatbesa.

1. Introduction

Technological innovations and open trade have significantly changed world production. The
conversion of raw materials into parts and components, the assembly of finished products and
their delivery to the final consumer involve supply chains that cover a large number of economies
around the world.

Due to the scientific and technological progress, a wide range of consumer goods has be-
come more affordable. The economic growth in the world continues, which promotes the inte-
gration of developing countries into the world economy, creating opportunities for economic
development and poverty reduction. Intellectual capital, especially in the form of technology,
design and branding, completely permeates the global economy. The degree of implementa-
tion of the latest innovative solutions influences the amount of money that consumers pay for
the product and defines companies that operate successfully in the market. The decision-ma-
king on cooperation and further organization of global value chains is based on the location of
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various industries, business objectives, the history of partnerships, and forms of intellectual
capital management.

The use of intellectual capital has accelerated the structural transformation of the economy and
production relations. The increase in the influence of intellectual capital on production leads to the
fact that some employees lose their jobs, while others, showing skill, receive high rewards. Mo-
dern technologies continue to transform production, and it will inevitably lead to further improve-
ment of technological products and changes in the structure of production. For instance, advan-
ces in 3D printing, robotics, and automated manufacturing may well lead certain companies to
move production tasks closer to the final consumer. In addition, at present, there is a trend of ra-
pid growth of developing economies and shifts in the geography of global value chains.

2. Brief Literature Review

To determine the directions of scientific progress, countries must have a theoretical and eco-
nomic justification for these processes. A well-known Ukrainian scientist Oleg Soskin (2014) de-
veloped and proposed for Ukraine the theory of people’s capitalism. According to his research,
the world economy consists of countries belonging to different civilizations, different levels of
social and economic development, with different strategic goals and involved in the implemen-
tation of different national economic models. This particular fact significantly complicates the
definition of the model of a single world economy. Soskin demonstrated the economic model as
a holistic system of interaction of different economic interests, forces, priorities and goals, the
direction of progress towards its effective formation, structuring and evolution. He also deve-
loped mechanisms to implement this model in such a way that the existing economic model will
inevitably be replaced by a new effective model of creative and competitive economic develop-
ment. According to the author, only a rapid and drastic transformation of the economic system
towards this model will allow developing of a prosperous, successful, economically independent
Ukraine (Soskin, 2014).

The problems of intellectual capital formation and innovative development of the economy,
which we study in this research, are covered in the scientific works of many scientists. Granada &
Mejia (2020) showed how innovations affect employment depending on professionalism, gender,
and employment rate. Glod (2018) studied the role of transformation of innovation management
methods in the production of medical equipment using a set of statistical methods. Wojciech Kar-
meni, De La Villarmois & Mansouri (2017) analyzed the impact of control over innovation in the
functioning of the franchise scheme. Heij, Volberda, Van den Bosch & Hollen (2019) proved that
introduction of innovations in the management of the enterprise is much more profitable than the
use of scientific research on the production site. According to Vzdorova (2014), the concept of in-
tellectual capital should be treated with scientifically defined caution. The author substantiated
the threat of a gap between the scientific community and the requirements of an average person.
She states that such a gap can occur if information technology is used by people not to generate
knowledge, but to achieve everyday goals in their everyday life.

Lazyrin (2015) introduces the term «neo-industrialization» as a separate process aimed not on-
ly at changes in the economy, but mainly at radical changes in human thinking, which, in turn, af-
fects the economy. He emphasizes that technology has now become more accessible to a mo-
dern individual. He also argues that the technological cycles described by Kondratiev will accele-
rate and the gaps between them will decrease. Praid & Korotayev (2008) analyzed the importance
of the development of new technologies to address a number of global issues, such as the acute
demographic situation in developing countries, environmental problems, overpopulation and total
poverty, the integration of human activities and computer devices.

The development of innovation in the national economy is reflected in the increase in the
objects of intellectual property. Both foreign and Ukrainian scientists have paid a lot of at-
tention to this topic. Cao et al. (2020) identified the link between environmental regulation
with the help of the innovative technologies and economic growth in a given region. Pearse &
Peterlin (2019) explained how a creative entrepreneur can start and manage a business that
includes a social responsibility component in the business model. Vovchenko et al. (2016)
proved the need for innovation in the functioning of the global economy as a way to solve the
problem of resource scarcity on the planet. Having suggested an algorithm for the develop-
ment of the global economy, they proved the inevitability of overcoming many global problems
through innovation.

Sazonets, O., Nykonchuk, V., & Kozakevych, A. / Economic Annals-XXI (2021), 190(5-6(2)), 23-32

25



ECONOMIC ANNALS-XXI
WORLD ECONOMY AND INTERNATIONAL ECONOMIC RELATIONS

Geldres-Weiss, Monreal-Perez & Tornavoi-Carvalho (2018) proposed an index of exports
of innovative products, which provides accurate information that helps businesses to raise ex-
port-oriented production of innovative products. Senent-Bailach & Rey-Marti (2017) identified
and developed the concept of social innovation, factors of innovation processes in social life.
Hlavacek (2017) presented a new regional innovation program based on sectoral restructuring.
Agostini, Galati & Gastaldi (2019) showed how digitalization affects innovation processes in the
economy and society.

Moreira et al. (2017) presented a study of the impact arising from the interpretation of the con-
cept of the inventive step on the potential of innovation in the field of electricity supply. Kolesnikov,
Epifanova & Usenko (2016) identified the following features of state regulation of innovation in the
global economy: the increase in the speed of innovation, intensifying of the export of innovations,
regulation of the economy via the regulation of innovation, the dominance of indirect methods of
regulating innovation by the state in the enterprise.

Farre-Mensa, Hegde & Ljungqvist (2019) proved that as a result of patent implementation in
the startup, patent holders get an increase in employment by 55%, and sales growth by 80% in
the next 5 years. Product quality also increases. Trautrims, MacCarthy & Okade (2017) sugges-
ted an analysis of patent activity in the US automotive industry, examining the product categories
with the most patented inventions and the most active suppliers who invented new products. Silva,
Santos & Carvas (2020) conducted a quantitative and qualitative analysis of innovative aspects of
the economic sector concerning software.

However, the works of these scientists have not fully identified the impact of intellectual capital
on macroeconomic indicators of development of countries, including Ukraine. Therefore, this ar-
ticle pays much attention to these aspects.

3. Purpose

The purpose of the research is to study the implementation of innovations in the world and in
Ukraine, to identify the share of each country in the total number of patent applications and their dis-
tribution among residents and nonresidents, to determine the impact of innovation on macroeco-
nomic indicators (namely, real GDP), to compare world trends with the trend of Ukraine, on the basis
of which to suggest recommendations for further development of the economic system of Ukraine.

4. Results

The growing need for sophisticated and specialized knowledge and technological interaction
at both national and international levels has led to the parallel existence of two phenomena: geo-
graphical concentration and prevalence of the process of creating innovations. On the one hand,
manufacturers sought to find and create innovations, which could allow achieving high quality at a
lower cost. On the other hand, market forces, saving policy concerning the scale and the need for
greater interdisciplinary interaction create the conditions for achieving geographical proximity.

Intellectual capital is becoming an increasingly important component of national and world de-
velopment. Modern science studies the problem of human improvement and radical increasing
of life expectancy, which is in the sphere of interest of transhumanists. In this context, a variety of
areas of research are considered and discussed: from the already well-developed organ trans-
plantation studies to brain prosthetics, which science is just approaching, from the use of artificial
organs to the development of medical nanorobots. In particular, great attention is paid to the so-
called NBIC-Convergence - the mutual strengthening of nanotechnology, biotechnology, infor-
mation technology and cognitive science.

Since the 1980s-1990s, the creation of new scientific and technical knowledge has increasing-
ly required interaction between institutions and organizations, state or private, national or multina-
tional, regardless of their location. Gradually, China, India, Eastern Europe and other middle-income
countries have become important targets for foreign direct investment (FDI) oriented to research and
development (R&D) as sources of new knowledge. The deepening of globalization processes has
brought these countries closer to the intellectual component of economic development of the world.
These countries are being integrated into the global system of intellectual property protection.

Intellectual property rights concerning innovation are similar to any other property rights.
They allow authors or owners of patents, trademarks or copyrighted works to benefit from their
own works or investment in its creation. These rights are enshrined in Article 27 of the Univer-
sal Declaration of Human Rights, which recognizes the right of everyone to the protection of the
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moral and material interests resulting from scientific, literary or artistic works of which an indi-
vidual is the author.

The importance of intellectual property was first noted in the Paris Convention for the Pro-
tection of Industrial Property (1883) and the Berne Convention for the Protection of Literary and
Artistic Works (1886). The World Intellectual Property Organization performs the administrative
functions concerning both conventions.

An efficient and equitable intellectual property system can assist all countries in realizing the
potential of intellectual property as a catalyst for economic development and social and cultural
well-being. At the same time, this system sets new rules and formalizes competition in the innova-
tion market. The intellectual property system helps to strike a balance between the interests of in-
novators and the interests of the state, ensuring the creation of conditions for the development of
creativity and innovation for the benefit of all people.

The innovative activity of the countries of the world is reflected, in the first place, in the
number of patents that were applied for in the world for a certain year. Using Excel, let us fore-
cast the number of submitted patent applications by 2030. The forecast is performed using
linear regression. The forecast is based on the known data on the number of applications
in 2004-2020 (Figure 1).

As it is seen from Figure 1, the number of patent applications is steadily increasing over the
years. Only in 2009, there was a decrease from 1,930,000 applications to 1,855,900 applications
due to the global economic crisis in 2008-2009. The growth rate varies from 9.3% in 2012 to the
negative one -3.8% in 2009. The forecast line shows a steady increase in the number of patent
applications per year. Moreover, in 2020 there will be an increase to 3,477,163 applications per
year. In 2030, this figure will increase almost one and a half time compared to 2018 and will make
4,751,877 applications. This indicates a remarkable rise in innovation in the world.

According to J. Schumpeter, innovation is a factor in the rise of Kondratiev cycles. Innovations
create an impetus to increase the value added of a country’s economy. That is, they serve the de-
velopment of the economy in general. At the peak of the Kondratiev cycle, innovations reach their
maturity and then they no longer have space for development. Then, there is a need for institutio-
nal change, which leads to crises and as a result to the recession, followed by a new rise. There is
a need to explore how innovation activities affect real GDP in order to find out on what stage of the
Kondratiev cycle the world economy is.

Let us find out how this indicator affects the world’s real GDP. To achieve this goal, we will
consider a regression model of both linear and nonlinear nature for the accuracy of the calcu-
lation results. Since the nonlinear regression model of several variables will be very difficult to
calculate and will not focus on the relationship between the number of filed patents and GDP,
which most fully characterizes intellectual capital, it would be more appropriate to consider
these trends as a regression dependence on one variable. The world real GDP has the following
dynamics (Figure 2).

Figure 1:
The forecast of the number of submitted patent applications by 2030
Source: Developed by the authors based on the WIPO IP Facts and Figures (2020)
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Based on the statistical materials of the World Intellectual Property Organization, let us build a
trend line of world GDP dependence on the number of patent applications in the form of a linear
function (Figure 3).

The coefficient of determination has an acceptable value of 0.8398. That is, we can note the
proportional dependence of the world economy on the active patent activity in the countries of the
world. Let us construct a logarithmic, exponential, polynomial trend line of the second order.

The best approximation can be received when constructing a polynomial trend line of the se-
cond order with a coefficient of determination of 0.8826 (Figure 4). The coefficient of determination
shows the share of variation of the performance trait (real GDP) under the influence of the factor
trait (the number of filed patent applications). It is related to the quadratic correlation coefficient. In

Figure 2:
Dynamics of world real GDP in 2004-2020 (trillions of dollars)
Source: Developed by the authors using data of the IMF website (2020)

Figure 3:
Linear trend of the dependence of world real GDP on the number of patent applications (2004-2020)
Source: Developed by the authors using data from WIPO IP Facts and Figures (2020)

Figure 4:
Polynomial trend line of the second order of dependence of world real GDP
on the number of patent applications (2004-2020)
Source: Developed by the authors using data from WIPO IP Facts and Figures (2020)

Sazonets, O., Nykonchuk, V., & Kozakevych, A. / Economic Annals-XXI (2021), 190(5-6(2)), 23-32

28



ECONOMIC ANNALS-XXI
WORLD ECONOMY AND INTERNATIONAL ECONOMIC RELATIONS

the absence of a connection, the empirical coefficient of determination is zero, and in the case of
a functional connection, it is one. In our case, there is a precise functional connection. The graph
shows that the world GDP is growing with the growing number of patent applications, however,
the more applications are filed, the slower the growth of world GDP is. This means that qualitative
changes in the use of inventions are needed, not just quantitative ones. An example of this is the in-
crease in the number of implementations of inventions in new areas of technology.

The manifestation of this dependence can be explained by the fact that the countries of the
world are approaching the peak of the Kondratiev wave, which can be interpreted as a phase of the
development of industrial and the first periods of scientific and cybernetic principles of produc-
tion. Thus, the world economy is now in the middle, modernization phase of the cyber revolution,
which will last until about 2030. Moreover, it should be noted that the phases of the cyber revolu-
tion correlate with Kondratiev waves. The current phase is characterized by the rapid generation
and dissemination of innovations (L. Grinin & A. Grinin, 2015) such as:

- artificial intelligence and machine learning;
- the emergence of intelligent applications;

- the appearance of the Internet of things;

* virtual and augmented reality;

+ use of digital twins;

+ introduction of blockchain technology;

+ wide use of of messengers.

The research has proved the need for institutional changes on the way to a new Kondratiev cy-
cle, which corresponds to the introduction of new products, new processes, new markets, new re-
sources, and new organizations. Thus, innovations are transformed into organizational innovations.
They form the infrastructure of the innovative economy and generate institutional changes.

The structure of the innovative economy is constantly changing. Recent events in the world
have led and will lead to a significant increase in investment in the pharmaceutical industry. In ad-
dition to traditional innovative industries (aircraft and rocketry, nuclear energy, electronics, com-
munications), such industries as biotechnology, nanotechnology, chemistry and new materials,
and information technology are also gaining momentum. Thus, countries of the world need to se-
lect new projects for investment, based on available intellectual capital and opportunities for its
rapid generation in the selected areas of innovation.

Let us analyze which countries are the most progressive in this direction of development. The
China National Intellectual Property Administration received 1.4 million patent applications in 2019.
The US Patent and Trademark Office (USPTO) was the second with 621,453 applications. They are
followed by the Japan Patent Office (JPO) with 307,969 applications. The Korean Intellectual Pro-
perty Office (KIPO) had 218,975 applications and the European Patent Office (EPO) - 174,397 appli-
cations. Together, the top five offices accounted for 84.7% of the total number of applications in the
world in 2019, which is 10.8 percentage points higher than their total share in 2008. China’s share
of total patent applications increased from 10.8% in 2008 in 2019, while in the other four countries
this figure decreased over the same period (Creative economy, 2020).

The composition and rating of the top 10 offices has remained relatively stable since 2008. The
composition of the top 10 offices has remained unchanged, except that in some years Australia
was among the top 10 offices, while in other years it lost its place in the list to Brazil. In addition,
China moved up from the third place in 2008 and took the first place in 2011. It has been the ran-
king leader for the last eight years. Table 1 presents patent applications received by the top 20 of-
fices, divided into the number filed by residents and non-residents. Offices on intellectual property
(IP) of China (90.4%), Germany (68.7%), Japan (80.9%), the Republic of Korea (77.4%) and the
Russian Federation (65.7%) received the majority of applications from resident applicants. In con-
trast, Australia (90.8%), Canada (88%) and India (67.5%) reported a high share of non-resident
submissions (Creative economy, 2019).

The number of innovations introduced in the world grows with the number of submitted patent
applications.

Let us examine whether the relationship between Ukraine’s GDP and the number of patent
applications filed in Ukraine follows the same patterns, and compare this pattern with a similar
trend of a neighboring country, Russian Federation. As a result of the study, we have chosen the
dependence with the highest value of the coefficient of determination, which in this case most
closely approximates the function of the dependence of real GDP on the number of filed patent
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Table 1:
Submission of the patent applications in Top-20 countries
# Country Residents Non-residents Total number Share of non-residents
of applications (%)
1 | China 1 393 815 148 187 1 542 002 9.6
2| USA 285 095 312 046 597 141 52.3
3 | Japan 253 630 59 937 313 567 19.1
4 | Republic of Korea 162 561 47 431 209 992 22.6
5| EU 81 565 92 832 174 397 53.2
6 | Germany 46 617 21 281 67 898 31.3
7 | India 16 289 33 766 50 055 67.5
8 | Russian Federation 24 926 13 031 37 957 34.3
9 | Canada 4 349 31812 36 161 88.0
10 | Australia 2757 27 200 29 957 90.8
11 | Brazil 4 980 19 877 24 857 80.0
12 | UK 12 865 8 076 20 941 38.6
13 | Mexico 1555 14 869 16 424 90.5
14 | France 14 303 1919 16 222 11.8
15 | Hong Kong 314 15 672 15986 98.0
16 | Iran 11 908 915 12 823 7.1
17 | Singapore 1575 10 270 11 845 86.7
18 | Italy 8 921 900 9 821 9.2
19 | Indonesia 1407 8 347 9 754 85.6
20 | Thailand 904 7 245 8 149 88.9

Source: Creative economy (2019)

applications, namely the power function (Figure 5). In this case, R?= 0.6269, which indicates an
improper approximation. The visual appearance of the graphs also shows this. Thus, it can be said
that it is not possible to build a clear relationship between the number of innovations and the real
GDP of Ukraine, i.e. the relationship is relatively weak. This may indicate the raw material direc-
tion of the Ukrainian economy. At present, the Ukrainian economic system is experiencing difficult
times, which may worsen due to the threat of disruption of the Kondratiev cycle. It is well known
that the Kondratiev cycle is characterized by a sinusoid: rise, peak, decline, crisis, and rise. The
singularity of the end of the sixth technological mode will have to turn these processes in a com-
pletely different direction - the exact opposite, disrupting the normal course of events - rise, cri-
sis, decline, peak, rise, thus creating the reversibility of Kondratiev cycles and other related eco-
nomic cycles (Lazyrin, 2015).

In Russia, there is a second order polynomial dependence with R?, which has a less acceptable
value, namely 0.4591 (Figure 6). Thus, in Russia there is a weak impact of innovation on the growth
of welfare in the country, which is similar to Ukraine.

Thus, Ukraine has to take a course for greater innovation in the country. According to the
scientific provisions of Oleg Soskin’s monograph (2014), this can be achieved if Ukraine adheres
to the concept of the people’s capitalism model, which can be implemented in Ukraine using the
research conducted by this scientist.

It is extremely important for Ukraine to make the transition from the model of state-monopo-
ly capitalism to the economic model of market relations, which corresponds to the approaches of

Figure 5:
Dependence of Ukraine’s real GDP (USD trillion) on the number of patent applications (2004-2019)
Source: Developed by the authors using the data from the Ukrpatent (Ukrainian Intellectual Property
Institute) annual report (2007, 2019) and State Statistics Service of Ukraine (2020)
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Figure 6:
Dependence of Russia’s real GDP (USD trillion) on the number of patent applications (2004-2020)
Source: Developed by the authors using data from Rospatent (Federal Service for Intellectual Property)
annual report (2007, 2016, 2019, 2020)

people’s capitalism model. The spread of various forms of social and economic cooperation in the
spheres of production, trade, development of family private business, raising the role of the mid-
dle class will allow quick structuring and developing of an effective economic model in Ukraine.

5. Conclusions

The development of intellectual capital forms a new innovation environment. Innovations are
introduced in various spheres of economic activity. Generation of innovations leads to invest-
ment in the development of economies around the world. Innovations are reflected at the natio-
nal and global levels. Thus, with the introduction of innovations, countries may become less de-
pendent on the negative effects of international corporations from other, more developed coun-
tries. The research has examined the dynamics of the number of patent applications and has
constructed a forecast, which has revealed a steady increase in this indicator in the near future.
The research has also determined the dependence of world GDP on the number of patent ap-
plications that shows a slowdown in GDP growth with a sharp increase in this indicator, which is
due to a number of reasons, namely the inefficient use of innovation in certain industries. The re-
search has also shown that Ukraine’s GDP has a weak relation with the development of innova-
tions in the country, which is a consequence of the raw material orientation of the state economy
and other factors of influence, mainly political in nature. It is also shown that the GDP of Ukraine
and Russia has a weak link with the development of innovation in these countries, which is a
consequence of the raw material orientation of the economies of states and other factors of inf-
luence, mainly political in nature.

Further, the authors intend to identify the main directions of restructuring of Ukraine’s economy
in accordance with the global trend to increase the innovative development based on the available
intellectual capital in the country. In the end, the authors would like to thank Prof. Oleg Soskin for
the thorough recommendations provided during the preparation of this scientific article.
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