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FACTORS INFLUENCING INNOVATIVE DEVELOPMENT AND INVENTIVE
ACTIVITY: EXPERIENCE OF EU MEMBER COUNTRIES

The article is devoted to the analysis of factors influencing innovative development and inventive activity in EU member
states. It clarifies the changes in Ukraine’s positions in international rankings including the Global Innovation Index, and the
Global Startup Ecosystem Index. The authors havehighlighted the main problems of creating and using inventions in Ukraine
and outlined the modern model of commercialization of scientific and technical developments that was formed in the world
market. A set of measures applied to increase the level of innovativeness in the European practice is given. To identify the
main factors influencing the inventive activity of the EU member states and to assess the nature of such influence, the
apparatus of correlation-regression analysis was used. Based on the data of the Statistical Bureau of the European Union for
2009-2021, three regression models of the influence of independent variables on the indicator of the number of patent
applications to the European Patent Office (per one million inhabitants) were built. It is substantiated that the priority for
Ukraine in the conditions of post-war recovery is taking into account the best standards of European countries, implementing
several measures to support scientific and inventive activities, and using intellectual property objects in a practical way.

Keywords: innovative activity, inventive activity, objects of intellectual property, inventions, commercialization of objects
of intellectual property.

Hoasikosa 0. B., Ilaiina O. €., Crenanos A. B. YAHHUKHU BILIMBY HA IHHOBALIMHWUI PO3BUTOK
TA BUHAXIJITHAULIbKY AKTUBHICTb: JOCBL] KPATH-YJIEHIB €C

LLJob obrpynmyeamu npono3uyii 015 8IMUUSHAHOL NPAKMUKY, AHATIZYIOMbCA YUHHUKY BNIUEY HA THHOBAYIUHULL PO3GUINOK
i euHaxiomuyvky  akmuenicmv Y  Kpainax-unenax — €C.  Haconoweno, wo  nepedymosor)  OOCACHEHHs
KOHKYDEHMOCHPOMOJICHOCE € HAYKOBO-MEXHONOSIUHA AKIMUBHICIb MA  IHHOBAYIIHA  OIsUIbHICMb, SIKI  HAUNOBHIWE
8idobpadicaromspcs. 8 NAMEHMY8aHHl 00 €Kmie  IHmeneKmyanvhoi erachocmi. 3’s.co6ano 3minu  nosuyiu Yxpainu 6
MIJHCHAPOOHUX perimuneax, 30kpema I nobanvhoeo inHosayitino2o inoexcy ma I1006anbHo2o iH0eKcy cmapman-eKoCUcmeM.
Buoineno ocHoeHi npobremu cmeopeHHs ma GUKOpUCMAHHA uHAxo0ié 6 Ykpaini. OKpecneHo cyuacHy mooeinsb
Komepyianizayii HayKoB8o-MeXHIUHUX PO3POOOK, Wo cghopmosana Ha cgimogomy punky. Hasedeno cykynuicms 3axo0is, ujo
3acmocosyiomsbcs 0l NIOGUWEHHSL PIBHA THHOBAYIUHOCI 8 €8PONENiCHKill npakmuyi. /[ 6UsneieHHss OCHOBHUX YUHHUKIG
6NIUBY HA THHOBAYINIHY ™A BUHAXIOHUYLKY axkmueHicms Kpain-unenie €C ma OYiHIOBaHHs Xapakmepy MAako2o GNIUGY
3ACMOCOBAHO anapam Kopensyitino-pezpeciiinozo ananizy. Ha ocnogi oanux Cmamucmuunoeo 6r1opo €eponeticvkoeo Corosy
3a 2009-2021 pp. nobydosaro mpu pespeciiini MOOeli GNIUSY HE3ANeHCHUX 3MIHHUX HA NOKAZHUK KLIbKOCMI NAMEHMHUX
3a5180K, NOOAHUX 00 €BPONENCbKO20 NAMEHMHO20 8I0oMCmea (Ha Minbllon dcumenis). Hezanedcnumu 3minnumu 0opano
Yacmky aKmueHoeo Haceneuus, sike saumaemvcs HIJJIKP; wacmky 3aiiHAmMO20 HaceneHHs, siKe npayioe y cgepi 8UCoKux
MeXHON02Il ma HayKomicmko2o eupobnuymea, yacmxky eumpam na HIJIKP y BBII. Obipynmosano, wjo npiopumemom 0is
Vkpainu sk inmenekmyanbHo opieHmMOoaHol Kpainu, wo npasHe copmysamu KOHKYDEHMOCHPOMOJICHY eKOHOMIKY mda
cmeopumu epeKmueHy cucmemy iHHOBAYILIHO20 MEHEONCMEHMY 8 YMOBAX NICTABOEHHO20 GIOHOGIICHHSL, € 6DAXYBAHHS KDAUUX
CMandapmie €8PONECHLKUX KPaiH, peanizayis HUKU 3ax00i8 w000 RIOMpUMKU HAYKOBOI Ma GUHAXIOHUYLKOT OISIbHOCHI,
NPAKMUYHO20 BUKOPUCIAHHS 00 EKMIE IHMeNeKMYaIbHOI 81ACHOCTII.

Knrouoei cnosa: innosayitina OisinbHicmb, GUHAXIOHUYbKA AKMUBHICHb, 00 €Kmu  iHMeNIeKmyaibHoi 1acHOCHI,
BUHAXOOU, KOMEPYIAi3ayisi 00 €KMig iHMeneKmyaibHOI 61ACHOCHA.

Problem statement. The formation of an effective  development of countries in terms of globalization of

system for the creation and use of intellectual property economic development. Modern approaches to justifying the
objects is an indispensable condition for the innovative importance of innovative development highlight the
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priorities of the development of the information society, the
need for the production and accumulation of knowledge, the
need for the development of human capital, the importance
of sharing the results of scientific and technical activities and
objects of intellectual property, the necessity of investing in
education and intellectual capital.

It is generally recognized that there is a relationship
between the level of protection of rights to intellectual
property objects and the activation of the development of
advanced technologies, which is caused by capital
investments and technological transfer. Accordingly,
countries with an imperfect level of protection of intellectual
property rights and weak development of scientific and
technical activity will not be able to attract significant
amounts of investments and technological flows, since
subjects of intellectual activity do not have incentives for
patenting or concluding licence agreements based on valid
protection documents. Today, an important prerequisite for
achieving competitiveness is scientific and technological
activities and innovative activity, which are most fully
reflected in the patenting of intellectual property objects.

Analysis of recent research. Innovative activity at
various levels is the object of scientific research by many
domestic and foreign scientists. H. Androshchuk emphasizes
the irreplaceability of innovative economic development,
considering inventors to be key figures in the innovation
process, as they are the bearers of technology and know-
how; they generate knowledge that carries out innovative
transformations in technology and industry [1]. .
Sochynska-Sybirtseva has been studying the factors of
innovative development, emphasizing that the leading
innovative countries of the world constantly activate the
factor of establishing the interaction of the state and society
by creating conditions that promote the development of
science and education. They also enhance the activation of
scientific developments and research in the context of
financial support for innovative development provided by the
state. Based on this, the development of the national
economy of Ukraine requires the use of the most influential
factors of innovative activity [8, p. 75]. The team of
researchers under the leadership of Yu. Kapitsa is studying
the development of inventive activities, in particular, in
scientific institutions of Ukraine. Scientists consider
scientific institutions and universities as generators of objects
of intellectual property rights, the use of which can
significantly affect the development of the economy,
especially high-tech industries [2]. Despite the significant
number of scientific developments on this issue and the
number of works of researchers, the innovative activity
requires the identification of essential factors capable of
clearly defining the main directions and mechanisms of its
activation for economic growth and strengthening
competitiveness.

The paper purpose is to find out the factors that
determine innovative activity and inventive activity, in
particular, in modern conditions of significant technological
transformations.

Major research findings. In 2022, the world was in the
midst of global challenges that changed it fundamentally.
The global security system, world institutions, economic
models, and attitude to the environment have changed. Open
access and economic freedoms, that is, the conditions when
state institutions are effective, have become the key to the
success of countries that have undergone modernization.
After the war, Ukraine will be a country with a new social
contract, with a rebuilt infrastructure in the state

administration system: new urban infrastructure, new energy,
new industry, a new progressive education system, and new
adaptive state institutions. The country’s priorities will be the
development of human capital, science, innovation and
entrepreneurship, security, and protection of property rights
[31.

According to the Ministry of Economy of Ukraine, in
2021 Ukraine worsened its rating and took the 49 position
(in 2020 it occupied the 45™ position) in the overall rating of
the Global Innovation Index of 2021 (the country scored
35.6 points out of 100), and also took the 32" position
among 39 European economies. Deterioration occurred in
terms of the regulatory environment, human capital and
research, knowledge and results of scientific research. In
2022, Ukraine took50™ place in the annual ranking of the
Global Startup Ecosystem Index 2022 by the Global Startup
and Innovation Research Centre Startup Blink. The country
dropped 16 positions compared to 2021 when it ranked 34™.
Startup Blink associated such a sharp decline with a full-
scale war in our country, which could not but affect the
Ukrainian startup system [4].

The importance of intensification of innovative activity is
emphasized at the level of many international program
documents and national legislative acts. The efficiency
criteria of measures adopted by governments to stimulate
innovative activity are measured by the following indicators:
the number of received patents; the technological balance of
the country; expert evaluation of the quality of innovations
compared to the world level; the number of companies
carrying out research and development works. An important
direction in this area is the support of inventive activities, the
result of which is the creation of intellectual property objects,
their legal protection, and the process of commercialization.

The World Intellectual Property Organization in
documents on the development of national strategies in the
field of intellectual property emphasizes the importance of
the use by the state of a set of means aimed at the generation
and applied use of intellectual property objects for the
implementation of inventive activities in modern conditions.

To intensify the processes of creating intellectual
property objects in EU member states and the USA, a system
of measures is being implemented, which includes: financing
of public and private partnership programs between scientific
institutions, universities, and enterprises; creation of a system
of venture funds; tax support for innovative activities;
crediting costs for innovative activities; development of the
infrastructure of innovative activity and technology transfer;
introduction of programs to support the creation of startups
by scientific institutions and higher education institutions.

In general, objects of intellectual property include objects
of industrial property and copyright. The first ones are used
in the field of material production, thanks to which
enterprises increase the efficiency of their activities,
strengthen the competitiveness of products, and contribute to
scientific and technical progress. About 4,000 objects of
industrial property are used in the economy of Ukraine,
including 1,800 inventions, which is 7% of the total number
of valid patents; 2.4thousand utility models (6%);
393 thousand industrial samples (3%). The number of
applications for utility models is 2.3 times greater than the
number of applications for inventions, and the number of
issued patents for utility models is 3.2 times greater than the
number of issued patents for inventions. As a rule, within a
year, 75% of patents of national owners lose their validity
due to non-payment of fees for maintaining the validity of
patents for inventions and utility models. Most of the objects
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of industrial property protected by security documents are
not used in production and end their life cycle immediately
after having been developed and having obtained legal
protection. According to the indicators of filing applications
for inventions under the international procedure (Patent
Cooperation Treaty (PCT)), Ukraine ranks only 40" [1].

The main problems in generating and using inventions in
Ukraine are: lack of effective financial, tax and credit means
aimed at the commercialization of research results and
intellectual property objects; low industry demand for
research results created in scientific institutions; low
reliability and quality of protective documents associated
with low standards of legal protection for utility models and
industrial designs; lack of effective technology transfer
infrastructure and poor development of venture financing
institutions; reduction of inventive activity in the industrial
sector; lack of a state system of training and retraining of
personnel dealing with issues of intellectual property

protection; lack of a support system for licensing activities of
scientific institutions, etc. [2]. The above-stated facts have
caused the insufficient use of innovative prospects and
scientific and technical potential by Ukraine and the loss of
positions in international innovation ratings.

Commercialization of technology is the result of the
innovative process that involves the creation, development,
and dissemination of technical and economic ideas, the
practical application of which leads to a certain socio-
economic effect. The previously existing linear approach to
the commercialization of scientific and technical
achievements, which embodied a gradual step-by-step
transition from scientific research activities through research
and development activities to the sphere of production, has
changed to a market approach (a market model), which
involves the mediation of this process through the market
environment.

Scientific
research
activities

Market

Production

Research and
development
activities

Fig. 1. Modern model of commercialization of scientific and technical developments

Source: Developed by the authors.

To increase the level of innovation in European practice,
a number of supporting measures are used: direct financing
up to 50% of expenses for the creation of new products or
technologies (France); providing loans, including interest-
free loans (Sweden, Germany); creation of funds for the
implementation of innovations taking into account
commercial risk (Great Britain, Germany, France, the
Netherlands); reduction of the state fees(state duty) for
individual inventors (Austria, Germany); deferment or
exemption from payment of duty if the invention provides
energy savings (Austria); services provided free of charge by
patent attorneys or record keeping for applicants of
individual inventors (Germany) [5, p. 23].

World experience proves that the key to innovative
development is state support, which is carried out through a
system of specific levers for the implementation of the
country’s policy of innovative potential development.
Among the main factors of such a system, one might single
out the following [8]:

1. Economic: financial reserves; progressive
technologies; scientific and technical developments and
infrastructure; an effective system of financial incentives for
the results of innovative activities.

2. Legislative: state support for innovative development
in the context of patenting and licensing of facilities;
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provision of legally enshrined benefits or privileges that
stimulate the development of the innovative potential of
business entities.

3. Organizational: ~ flexibility —of organizational
management structures; decentralization; autonomy; creation
of target groups.

To ensure the effectiveness of innovation processes, the
innovation environment becomes important. An innovation-
friendly environment must be understood as a set of mutually
agreed conditions of the external macro- and micro-
environment, which are outlined by the actions of the
mechanisms of the market, state (regional and branch)
regulation, and stimulation of creating and implementing
innovations, as well as tools and methods that contribute to
the development and maximum realization of the potential
for the creativity of individuals, organizations and the state in
general and that make them be focused on constant search
and use of new opportunities to ensure the efficiency of
production and consumption, economic growth, and increase
of the quality of life. The macro-level methods of forming an
innovation-friendly environment should include legal,
organizational, economic, political, social, and planning
methods. Separately, it is necessary to consider such an
important element of ensuring the success of innovative
activities as innovative culture, which at the macro level is
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considered as a mechanism of social and cultural regulation
of innovative behaviour of a person, and at the level of an
enterprise is viewed as a system of innovative traditions,
beliefs, features of personnel relations that contribute to
innovation, orient the staff to development based on
innovations [13].

A country’s ability to create innovations and, therefore,
be competitive on the world market directly depends on what
quantitative and qualitative resources it invests in the
development of scientific research activities and
developments. In particular, it is important to finance such
activities from the budget, and attract funds from private
domestic and foreign investors. The share of the working
population engaged in creating inventions and developing
innovations also matters.

In our research, we will focus on identifying the main
factors of influence on the innovative and inventive activity
of the EU member states and evaluating the nature of such
influence. To do this, we will use the apparatus of correlation
and regression analysis. Table 1 shows the dynamic series of
indicators for 2009-2021,which have been selected for the
study (patent applications to the European Patent Office;
share of the active population engaged in R&D; share of the
employed population working in the field of high
technologies and knowledge-intensive production; share of
R&D expenditures in GDP).

We have built three regression models that describe the
influence of each of the three independent variables X1, X2,
X3on the variable Y. The obtained models and their
statistical estimates are presented in the Table. 2.

Table 1
The main indicators characterizing the development of innovative activity in the EU in 2009-2021
Y X1 X2
Year (patent applications to the (share_ of the active_ (share qf the e_mployec_i population that (shar e)é?‘ R&D
European Patent Office (per one population engaged in  |works in the field of high technologies expenditures in GDP)
million inhabitants)) research and development) | and knowledge-intensive production)
2009 129,65 1,0505 424 1,97
2010 138,84 1,0803 43 1,97
2011 135,43 1,1119 434 2,02
2012 137,11 1,1369 43,7 2,08
2013 138,1 1,1523 43,8 21
2014 141,26 1,1713 443 2,11
2015 140,96 1,2073 445 2,12
2016 1394 1,2389 44,8 2,12
2017 143,31 1,3007 44,8 2,15
2018 148,17 1,3654 449 2,19
2019 148,78 1,4045 452 2,23
2020 147,37 1,4413 46,3 2,31
2021 151,41 1,5012 46,8 2,27
Source: [6; 10-12]
Table 2

Regression models of the influence of independent variables on the indicator of the number of patent applications to the
European Patent Office (per one million inhabitants)

X1

X2

; . . . X3
(share of the active population (share of the employed population working .
Year engaged in research and in the field of high technologies and (share of Fiir:ELGDDeFi;pendltures
development) knowledge-intensive production)
Equation of the model Y=92,432 + 39,485 X1 Y=-58,20 + 4,4927 X2 Y=30,484 + 52,225 X3

Correlation coefficient 0,94 0,90 0,89
Coefficient of{0,88 0,82 0,80
determination

F-statistic 83,714 49,431 44217
t-statistic 9,15 -2,048 1,824
Durbin-Watson statistic 2,33 1,93 24

Source: Compiled by the authors.

The intensity of the relationship between the variables
included in the regression model is measured by the
correlation coefficient, the observed value of which in all
models indicates the presence of a close direct relationship
between the variables. The coefficient of determination
shows that 88%, 82%, and 80% of the dependent variable in
each model is explained by the influence of the independent
variable, respectively. Verification of the reliability of the
regression model and the correlation coefficient based on
Fisher’s test gives reason to conclude about the adequacy of

the model since the observed value of the F-statistic in all
models is greater than the table value at the level of 0.01. The
independent variables included in the models are statistically
significant (the t-statistic value in all models is greater than
the table value at the 0.01 level).

Durbin-Watson statistic recorded the estimated values of
DW shown in Table 2, which were compared with critical
statistical values for o = 0.05, p = land n = 13; d1=
1.01and d2= 1.34. Therefore, the hypothesis about the
absence of autocorrelation of residuals is acceptable.
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Y vs. X1
Y = 92,432 + 39,485 * X1

154
152 |
150 |
148 |
146 |
144 |
142 |
140 |
138 |
136 |
134 |
132
130 |

128

Correlation: r = ,94014

1,0 1,1 1,2

1,3 1,4 1,5 1,6

X1 0,95 Conf.Int.

Fig. 2. Dependence of the number of patent applications on the share of the active population engaged in R&D in the EU

Source: Authors’ calculations.

Thus, based on calculations using the statistical data for
EU countries for the period 2009-2021, we can assert the
positive impact of the growth of the share of the active
population engaged in R&D, the share of the employed
population working in the field of high technologies and
knowledge-intensive production and the share of R&D
expenditures in GDP on the number of patent applications to
the European Patent Office. Based on the results of the
research conducted on the example of EU member states, it
is expedient for Ukraine to increase the number of R&D
performers, and the number of employees in the field of high
technologies and knowledge-intensive production, and to
stimulate the growth of R&D expenditures. Some of these
tasks are intertwined with the field of innovation
management.

In the project of the National Strategy for the
Development of Intellectual Property in Ukraine, it is stated
that in our country intellectual property management
activities are still on the periphery of management interests,
and its importance is underestimated or ignored in most
cases. Unlike developed countries, a significant number of
Ukrainian enterprises, especially state-owned enterprises,
currently do not have special divisions focused on the
management  of intellectual property  (knowledge,
innovations, and information). As a result of an insufficient
understanding of the importance of intellectual property and
its weak inclusion in market relations, Ukraine has a low
level of its capitalization [7].

Today, it is almost impossible to respond to
technological challenges without the help of the state. The
state power, as a driver of digitalization, implements
innovation policy, creates institutional conditions, and forms
infrastructural opportunities for the development of new
technologies,  encouraging  commercialization  and
stimulating demand. Feeble interaction between the

26

government, the private sector, and the scientific and
educational community negatively affects the pace of digital
transformations, the implementation of key government
programs, the introduction of new technologies and business
models, and the ability to respond to technological
challenges and economic crises [9].

The implementation of effective measures to support
inventive activity and the use of intellectual property objects
in the sphere of production are considered to be challenges
for Ukraine, a modern, innovation-oriented country in the
conditions of post-war recovery that seeks to build a strong
competitive economy, legislation and an effective
management system taking into account the best standards of
European countries.

The lack of a developed innovation system and effective
mechanisms for supporting innovation activities and
technology transfer in Ukraine significantly narrows the
possibilities of using intellectual property objects to ensure
the technological development of the national economy or
expanding the volume of innovative products, including
those for export.

An urgent issue is adopting in Ukraine of a system of
measures that provide for the improvement of the country’s
international innovation ratings, in particular the Global
Innovation Index, the annual ranking Global Startup
Ecosystem Index, the European Innovation Scoreboard, with
the implementation of best practices in the application of
mechanisms and tools for the development of innovative
activities, commercialization of scientific and technical
developments in EU member states. This will contribute to a
significant increase in the volume of generation and use of
inventions and other objects of intellectual property in the
economy of Ukraine and its participation in the international
technological exchange.
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Y vs. X2
Y = -58,20 + 4,4927 * X2
Correlation: r = ,90442

43,0 43,5 44,0

44,5 45,0 45,5 46,0 46,5

47,0
X2 0,95 Conf.Int.

Fig. 3. Dependence of the number of patent applications on the share of the employed population working
in the field of high technologies and knowledge-intensive production in the EU

Source: Authors’ calculations.

Y vs. X3
Y =30,484 + 52,225 * X3

154

Correlation: r = ,89487

152 |
150 |
148 |
146 |
144 |
142 |
140 |
138 |
136 |
134 |
132 f
130 f o
128 L

1,95 2,00 2,05 2,10

2,15 2,20 2,25 2,30 2,35

X3 0,95 Conf.Int.

Fig. 4. Dependence of the number of patent applications on the share of R&D expenditures
in GDP in the EU

Source: Authors’ calculations.

Conclusions. At the level of international program
documents and national strategies in the field of scientific
and technical innovative development and intellectual
property, the importance of the state’s use of a set of means
aimed at the creation and applied use of the results of
intellectual work is emphasized. A country’s potential
opportunities to create innovations and, thanks to them, to
increase competitiveness in the world market are directly
determined by the quantitative and qualitative resources it
invests in the increase of scientific research activities and
developments. A set of measures is being implemented to
intensify the processes of creating intellectual property
objects in EU member states and the USA.

Increasing the number of R&D performers, the number
of employees in the field of high technologies and
knowledge-intensive production, stimulating the growth of
R&D expenditures in Ukraine based on the positive
experience of EU member states will contribute to the
enhancement of innovative activities, the development of
inventions, the commercialization of intellectual property
objects both domestically, and at international levels.
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