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PATENTING ACTIVITIES AND TECHNOLOGICAL DEVELOPMENT

IN THE GLOBAL ECONOMY

Formulation of the problem. The new paradigm of
development of the leading economies involves the transi-
tion from a post-industrial model to an innovative techno-
logical model of management, when competition concerns
not only the possession of capital resources and material val-
ues, but also the ability to develop and implement effective
organisational, commercial and technological innovations.

In the global economy, developed countries focus on
priority areas of technological advances aimed at improv-
ing social welfare and providing economic development.
These are, first and foremost, the areas that provide health-
care, social and environmental solutions, and information
and communication technologies that affect all spheres of
public life. The rapid growth of competition in the field of
patenting the main innovative and technological solutions,
the involvement of new entities in these processes bring
up to date the compliance of domestic patenting with the
global trends and Ukraine’s participation in international
technological exchange.
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The article is devoted to the study of current trends in patenting activities in the context of global economic
processes. The priorities and goals of developing a long-term vision of the development of the countries of
the world are considered in the context of the formation of the digital economy. The role of legal protection of
intellectual property in achieving high rates of patenting is appraised. Comparative data of world patent rat-
ings are given. The existing problems in the domestic patenting of scientific and technical solutions are high-
lighted. An econometric model of the dependence of the indicator of the number of patent applications filed
with the European Patent Organisation on the percentage of human resources engaged in R&D in the EU has
been built. The decisive role of human resources in scientific and technological development and patenting
activities is substantiated, which requires a balanced state policy in the direction of improving human capital.
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Analysis of recent research and publications. Lead-
ing domestic and foreign scientists study the issues that
cover the main aspects of scientific and technological
development, patenting and licensing activities on inter-
national and regional scales. Thus, the matters of foreign
patenting of domestic inventions and legal protection of
intellectual property (G. Androschuk), patenting trends
in the world economy and priority areas of patenting in
Ukraine (V. Khaustov) have been considered in detail. The
works by V. Denysiuk are devoted to the commercializa-
tion of research results and international technology trans-
fer. V. Soloviov in his research reveals the financing of
scientific research in the context of the development of the
knowledge-based economy. National high-tech produc-
tions, foreign trade in high-tech goods are the subject of
scientific research of O. Salikhova. At the same time, the
study of the preconditions for intensifying research work
as a catalyst for patenting activities at the national and
international levels is becoming relevant.
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Formulation of the purpose of the article. The pur-
pose of the article is to identify the role of human resources
in the implementation of patenting activities in terms of the
development of the global economy.

Presentation of the main research material. Modern
processes of techno-globalism determine the transition to a
new paradigm of innovation and technological development.
Acceleration of scientific and technological progress has led
to radical changes in processes and technology, deepening
interaction, interpenetration and convergence of technologi-
cal systems. The combination of investment and innovation
defines the essence and prospects of the technological par-
adigm, each being associated with the implementation and
use of important scientific and technological advances.

According to the researchers, the previous paradigm was
centred around the fact that innovations occur in large firms
or in a long chain of added value based on the close rela-
tionships of participants in the process. However, the new
paradigm justifies that production is based on modular sci-
ence-intensive technologies developed in small and medium
enterprises. In the previous paradigm, the main source of
knowledge is attributed to the internal divisions of firms, in
the new one it is the use of external sources. In this way,
innovation becomes an international commodity that can be
successfully used by economic entities in other countries.

According to the report of the Organisation for Eco-
nomic Co-operation and Development (OECD), the tran-
sition to new technology paradigms and innovation-inten-
sive economy benefits primarily those groups in society
that, unlike others, use more assets and skills. During the
development of the information society, there are both
rapid and fundamental technological changes [1, p. 9].

One of the main features of the development of indus-
trial property and of digital economy is the leading role
of telecommunications companies, which have been at the
top of the list of applicants for patents under the interna-
tional PCT procedure in 2017-2018. Applications from
companies such as Ericsson, Huawei Technologies, LG
Electronics, Qualcomm Incorporated, Samsung Electron-
ics, ZTE Corporation relate to digital communications and
computer technology.

According to the World Intellectual Property Organi-
zation, in 2018, the largest number of applications under
the PCT procedure was in the field of digital communi-
cations, computers, electrical machines, medical equip-
ment. Ukraine ranks 40th in terms of filing applications
for inventions under the international procedure, while lag-
ging behind the US leader is about 360 times [2].

Legal protection of intellectual property should be con-
sidered as a financial incentive to invest capital in techno-
logical development. According to the research by foreign
scientists, the external positive effect of innovation, which
consists in the value of this intellectual property for con-
sumers and competing manufacturers, is about three times
higher than the personal benefit of the inventor. According to
other estimates, the average developer receives at least 20%
of the economic effect of innovation, even with sufficient
protection of intellectual property rights. The rest is indi-

rectly spread throughout the economic system, encouraging
other market participants to actively innovate [3, p. 28].

The use of science and technology as key components of
economic development is seen as an approach to developing a
long-term vision of industrial development in many countries.
On the basis of technological forecasting, the process of iden-
tification of basic future technologies is aimed at forming the
most effective scientific and technical policy and planning its
development. At the national level, technological forecasting
performs the function of creating a general model of society.
World patent rankings confirm the rapid growth of patenting
in China and the Republic of Korea. From 1985 to 2017, the
number of applications to the Chinese office increased more
than 160 times, in the Republic of Korea — almost 20 times,
and at the same time to the US office — 5.3, to the European
Patent Office — 4.5, in Japan — 1.06 times [4].

Globalization and the corresponding technological
changes also determine the trends of job creation and
directions of the existing labour markets being restruc-
tured. The use of the latest digital technologies contributes
to the emergence of non-standard forms of work. Most
OECD countries have experienced a significant increase in
the share of employment in highly skilled industries and a
decrease in the share of employment in areas that require
a medium level of labour skills [5, p. 9]. Volumes of appli-
cations to the European Patent Organization (EPO) show a
steadily growing trend (Figure 1).

As we can see, an effective innovation and technology
policy has been actively implemented in the European
Union over the last decade. There is an increase in spend-
ing on research, and the number of employees engaged in
research has risen. Consequently, the number of patents
filed with the EPO is growing significantly every year. It
is interesting to investigate how productive it is to increase
the volume of involvement of specialists in the field of
research and development. In our article, we have built an
econometric model of the dependence of the indicator of
the number of patent applications filed with the EPO on the
percentage of human resources employed in R&D in the
EU. To build the model, time series of relevant indicators
for the period 2010-2019 were used. The linear regression
model reflects the relationship between these indicators:

Y =-67,78+5,2162 * X, (1)
where Y stands for the number of patent applications,

X is the share of employees in the field of research and
development.

The intensity of the relationship between the variables
included in the model is measured by the correlation coeffi-
cient. For our model, its value is 0.94, which indicates that
there is a close direct relationship between the variables. The
coefficient of determination shows that 88% of the depend-
ent variable is explained by the influence of the independent
variables. Checking the reliability of the regression model
and the correlation coefficient based on Fisher’s criterion
gives reasons to conclude about the adequacy of the model,
as the observed value of F-statistics 56.1 is greater than the
table value at 0.05. The independent variables included in
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Figure 1. Patent applications filed with the European Patent Organization
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Figure 2. Dependence of the number of patent applications
on the share of R&D employees in the EU

the model are statistically significant. The Durbin-Watson
statistic recorded the calculated value DW = 1.14. When
comparing it with critical statistical values (level 0.01, num-
ber of factors 1, number of observations 10) d1 = 0.604 and
d2 =1.001, we can conclude that the hypothesis of no resid-
ual autocorrelation is acceptable. Thus, we can say that the
growth in the share of employees involved in R&D by 1%
will increase the number of filed patent applications by
5.2162 thousand. The results of the study prove an important
role of human resources in the patenting activities.

In general, the initiators of technology are the econo-
mies, where under the pressure of competition there is an
update of technology and the introduction of new products.
Factors of price and non-price competition force entrepre-
neurs to move their production to countries where labour
costs are lower, and the level of staff skills allows them to
master such technologies. These countries, with the growth
of technological potential, human resources potential and
wages, transfer production capacity to countries that lag
behind in technological development., Technologies move
from the upper level of the technical and economic pyra-
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mid to the nearest position, accelerating the pace of deve-
lopment and pulling up to the top of the pyramid [6, p. 40].
The challenges of techno-globalization lead to the intro-
duction in different countries of the concept of technologi-
cal activity, which aims to maintain competitiveness under
the influence of internal and external factors. The countries
determine the priorities of innovation, investment and tech-
nological development, the areas for improving human cap-
ital, financing of scientific and technical developments, etc.
Conclusions. The modern global economy determines
the priorities and forecasting of countries’ development on
the basis of innovation and technology. The indicators of
patenting activities determine the prospects for the deve-
lopment of national economies; human resources play an
important role in these processes. Post-industrial society
stimulates the need to involve highly skilled employees in
production processes and forms demands for quality pro-
fessional training. Given the incomplete compliance of
domestic patenting with the global trends, attention should
be paid to the formation of public policy to improve human
capital, which may be the subject of further research.
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HATEHTHAS JESITEJIBHOCTDb U TEXHOJIOIT'HUECKOE PA3BBUTHE
B INTIOBAJIBHOM YKOHOMMKE

Cmamus nocesuena uccied08aHuIo CO8PEMEHHBIX MEeHOCHYUL NAMeHMHOU OesMeNIbHOCNU 8 YCL0BUSX 2100ANbHBIX IKO-
HOMUYeCKUx npoyeccos. Paccmompensi npuopumemsl u yenu blpabomxu 0o120CpOUHO20 GUOEHUS pA38UMIUSL CIPAH MUupa
8 Konmexcme opmuposanus yu@dposoi sxonomuxu. Oyenena ponb npagosou OXpansl 00bLEKMOE UHMELLEKMYANbHOU COD-
CMBEHHOCIU 8 OOCTNUICEHUU BbICOKUX NOKazamenel namenmosanusl. Ilpueedenvl Komnapamughvle OanHble MUPOGbIX pell-
muneoe namenmoganust. Oceeuyenvl cywecmayroujue npoonemvl 8 OmevecmeeHHoM NaAmMeHMoBAHUU HAYYHO-MEXHUYECKUX
pewenuti. Ilocmpoeno IKOHOMEeMPUYECKYI0 MOOEb 3ABUCUMOCTNU NOKA3AMEIIS KOTUYECHSA NAMEHMHbIX 360K, NOOAHHBIX
6 Eeponetickyio namenmmuyio opeanuzayuio, om nokazamens npoyeHma 4e108e4eckux pecypcos, sausmolx 6 cgpepe HUOKP
6 EC. [loxazano onpedensiiouyio poib 8 HAYUHO-MEXHON02UHECKOM PA3GUIMUL U NAMEHMHOU 0eMelbHOCMU Ye106e4eCKUX

Pecypcos, umo mpebyem 636euleHHON 20CY0apCmMEeHHOU NOTUMUKY 8 HANPAGIEHUU VIIYYUEHUs 4e108e4ecKo20 Kanumaid.
Knrouesvie cnosa: mexnonozuu, mexHono2uueckoe pasgumue, NameHm, NameHmHas 0essmelbHOCHb, 2100a1bHAS SKOHOMUKA.
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HATEHTHA JISJIBHICTh TA TEXHOJIOTTYHUHA PO3BUTOK
VY INIOBAJIBHIVM EKOHOMIIII

Cmammst npucesiuena 00CIIONCeHHIO MEHOEeHYIll ma NPIopumemie MmexHoL02IMHO20 PO3GUMKY Ma NAMEHMHOL Olsilb-
HOCMI HA MIJICHAPOOHOMY pIigHI. AKmyansbHicmbs memu 00yMOGIeHa akmugizayiero KOHKypenyii' y cgepi namennyeanus
NPOGIOHUX MEXHONIO02IYHO-IHHOBAYIUHUX DilleHb MA HeODXIOHICMIO 3ANYYeHHs GIMYUSHAHUX CYO €KMIE 20CNO0APIOBAHHS
00 npoyecis c8imoso2o mexHon02iuHo2o ooMminy. Ilepedymosu akmugizayii HayKo80-00CIiOHUYLKOI pobomu OYiHIIOMbCA
AK KAmManizamop nameumuoi akmusHoCmi Ha HAYiOHAbHOMY A MIXCHAPOOHOMY pieHAx. Posznsanymo nioxoou 0o ¢op-
MYBAHHS HOBOI CYHACHOI napaouemu mexHoI02IuHO20 PO3GUMKY, NPU KU 6UPOOHUYMEBO 3ACHOBAHE HA MOOYVIbHUX HAYKO-
EMHUX MEXHONO2IAX, SKI PO3POONAIOMbCS K 6ENUKUMU, MAK | MATUMU MA CEPEOHIMU NIONPUEMCIMEAMU, d 0dceped 3HAHb
Marome GHYMPIUHE Ma 308HIUHE NOXOOUCEHHS. Y MOl dice uac iIHHO8AYIT CIMAomb MIdDCHAPOOHUM MOBAPOM, AKULL eeK-
MUBHO BUKOPUCTNOBYEMBCSL eKOHOMIUHUMU CYO €Kmamu pisHux Kpain. /losedeno nosumuenuil egpekm 8i0 HO8088EOEHH
0/ BUHAXIOHUKA, CROXCUBAYI8 | 8UPOOHUKIG-KOHKYpeHmis. [lokasano, wo npu opmysanti 00820CmMpoKOBUX Npocpam
PO368UMKY 0A2ambOX KpaiH HAYKa i MexHiKa UKOPUCTOBYIOMbCA AK 6a308i CKIAOHUKYU eKOHOMIuH020 po3eumky. Ceimosi
mMpenou NOKa3yloms cmpimke 3pocmants 00cseie namenmysannss Kumaio ma Pecny6niku Kopes nopisusno 3 CLLUA, €C
ma Anonicio. Hazonoweno na 2any3egux npiopumemax nameHmuoi akmueHoCmi y 2100a1bHOMY 8UMIPT HA HENOGHI Kilb-
KICHITL ma cmpyKmypHiu 6i0no8iOHOCI 8IMUYUZHAHO20 NAMEHMYBAHHS 3a2AbHUM C8IMOBUM menoeHyism. Bpaxosyiouu
me, wo enobanizayis ma CMmpimMKi MexHON02IUHI 3MIHU BUSHAYAIOMb MEHOEeHYIT CIMBOPEHHS HOBUX PODOYUX MICYb, ABMO-
pamu nody008aHa eKOHOMEMpPUdHa MOOelb 3A1eHCHOCMI NOKASHUKA KITbKOCMI NAMeHMHUX 3dA60K, No0aHux 0o €8po-
nelcvKoi namenmuoi opeanizayii, 8i0 NOKA3HUKA IOCOMKY NI0OCLKUX PecypcCis, 3atHAmMuUX y cghepi HayKo8o-00CIIOHUYb-
KUX ma 00CAIOHO-KOHCMPYKMOPCLKUX pobim y kpainax-unenax €C npomscom decsamupiuno2o nepiody. B pesyiomami
00CNIONCEHHSI 00BEOEHO 8A2OMY POJib JIIOOCLKUX Pecypcié y NAMeHmMHIU aKmMUueHOCmi, wo 0OIPYHMOBYE HeoOXiOHICmb
PO3POOKU HOBUX OT€BUX NIOX00I8 00 YOPMYBANHS OEPIHCABHOT NOTTMUKU W00 NOKPAWEHHS TT00CHKO20 KANIMATLY.

Knrouosi cnosa: mexnonoeii, mexnHono2iunuti po3eumox, nameHm, NAMeHmua OIIbHICIb, 2100aAIbHA eKOHOMIKA.
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