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Abstract

In the conditions of digital transformation, the key factor in the development
of the country’s innovative economy is its ability to dynamically change and adapt
to the current state of the market, in particular through institutional transforma-
tions, the introduction of digital technologies and the adoption of innovative deci-
sions. Innovative approaches to the harmonization and improvement of the effi-
ciency of economic processes in the era of digitalization require a systematic and
in-depth analysis of current trends in the development of digital technologies, the
innovative economy, and the virtual market. The general level of innovativeness
of the economy is currently determined taking into account the following aspects:
institutional support, human capital and scientific research, market infrastructure
and market development, business development, creative work results, knowl-
edge and technical inventions. Ukraine ranks 55" in the Global Innovation Index
2023 innovation rating, which is due to the conditions of martial law, and eco-
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nomic difficulties. Changing the status quo in Ukraine is possible through even
deeper implementation of modern digital technologies in the economic life of the
country, complex institutional changes, creation of an innovative ecosystem for
business, active formation of digital platforms for economic development, forma-
tion of Industry X.0. The development and implementation of innovative economic
growth strategies lay the foundations for increasing the country’s competitiveness
in the era of digital transformations, and ensure long-term prosperity.
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Formulation of the problem

The state of the economy of many countries of the world today is character-
ized by an extremely high level of innovation, digitalization, environmentalization,
socialization, intellectualization of activities and the actualization of fundamental
transformational transformations, which significantly changes their strategic orien-
tations. It also leads to the emergence of new challenges and risks that require
additional attention and the formation of a completely different type of thinking in
society, active accumulation of knowledge, but, at the same time, it creates new
opportunities and expands the range for success in advanced and progressive
spheres and industries. Under such conditions, the timeliness of responding to
the demands of society and the market, as well as the complexity and systematic
actions of the state, business, science, and the public, are precisely what can
strengthen the human, production, technological and innovative potential of the
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country, modernize its state-building components and, ultimately finally, to ensure
a synergistic effect from their interaction in the conditions of digitalization.

Innovative development, digitization of the economy and production, auto-
mation of business processes, in the 21st century have already managed to be-
come the main foundations of competitiveness, innovation and economic success
of countries on the world map. And we are not only talking about the «technologi-
cal explosion», the emergence of breakthrough technologies and innovations, the
beginning of a new industrial revolution and the formation of Industry X.0. The
digital transformation of the economy takes place in parallel with the emergence
and implementation of technological innovations and institutional innovations,
therefore, when talking about the formation of a new type of economy, we must
also remember the need to develop new ways of managing existing institutes and
institutions, and «cultivate» new ones — more progressive, efficient and effective.
In order to clearly understand the vector of the future movement towards innova-
tiveness of Ukraine’s economy, we must understand the current state of affairs,
outline the strengths and weaknesses of institutional, technological, market and
human support, as well as assess the possibility of Ukraine occupying its com-
petitive niche on the world economic map.

Literature review

Today’s urgent questions regarding the trajectory of innovative develop-
ment of the economy of the countries of the world in the conditions of global
transformations and digital transformations are in the field of view of many re-
searchers from different parts of the world. The opinion of scientists from those
countries whose economies are leaders in innovativeness and the introduction of
digital innovations is extremely valuable, but the opinion of Ukrainian scientists
has its own practical significance, because it contains both a retrospective review
of the internal potential in the country and valuable practical cases of successful
experience in the implementation of innovative solutions and the use of digital
tools in various economic processes.

Digital technologies contribute to the creation of innovations and stimulate
the innovative development of the economy, at the same time, enterprises should
be interested in trends of the development of the digital economy and embrace
digital transformation, because «the correct use of digital technologies can help
they must sustain their technological innovation and exploit the synergy between
digital technologies and cutting-edge innovations such as 5G, big data, cloud
computing and Al...» (Qingin, 2023).

The integration of the digital and real economies has a direct impact on
promotion of environmental, in particular green, innovations «through softening
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the company’s financial constraints, stimulating its digital transformation and pro-
moting corporate social responsibility» (Sun, 2024).

Italian researcher P. Magliocca focuses on digital transformations of mod-
ern business and Industry 4.0 under the influence of advanced technologies and
innovative solutions (Magliocca, 2021), and the Spaniards A. Botti, R. Parente, R.
Vesci evaluate the available experience in the world on the practical application of
digital technologies in production and business (Botti et al., 2021).

Worthy of attention, in our opinion, are the conclusions made regarding the
digital transformations of the innovative development of the economy by scientists
L. Hakam, E. Ahman, D. Disman, H. Mulyadi, and D. Hakam, who conducted a
scient metric analysis to identify innovation trends in the digital economy (Hakam
et al., 2023). In addition, under the condition of development of the digital econ-
omy, it is necessary to strengthen the integration of the digital economy and tradi-
tional industries in order to further optimize the industrial structure, promote the
process of urbanization (Xu, & Li, 2022).

In Ukraine, digital changes in the business processes of modern enter-
prises are considered one of the most expedient ways of becoming Industry 5.0
(Manzhura, 2023). Namely, the formation of an innovative economy in the condi-
tions of digitization and globalization requires systemic and deep institutional
changes, which in the long run can provide the country with a strong competitive
position on the world market and make Ukraine a «strong player» with a powerful
economy (Kpayc, 2015).

We agree with the opinion of researchers who admit that today there is an
urgent need for innovators to be aware of the dynamics of digital platforms and
ecosystems for the development of the digital economy (Mishra, 2023). When
considering the role of the digital economy, it is worth remembering that it «<has a
driving effect on the creation of urban innovations; ...and can contribute to science
and the emergence of urban innovations through the effect of industrial moderni-
zation» (Zhang, 2024). The digital economy has a stimulating effect on the quality
of innovation and supports a favorable momentum in supporting high-tech innova-
tion, and therefore, from the point of view of regional heterogeneity, strengthening
the positive role of the digital economy will reduce regional development imbal-
ances.

In view of the above, we see that the issue of innovativeness of the coun-
try’'s economy is currently extremely relevant, because it lays the foundations of
its economic strength and competitiveness on the world market. We consider it
necessary to continue our research in the context of studying and analyzing the
existing institutional and infrastructural support of the economy in conditions of
digitalization, as well as identifying human and technological potential to acceler-
ate the country’s innovative development.
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The purpose of the article is to study the key factors that determine the
innovativeness of the country’s economy and influence it in the conditions of digi-
tal changes; consideration of the potential strengths of innovativeness of
Ukraine’s economy in order to strengthen them and participate in achieving long-
term success, and identify weak points for their transformation and make them a
source of strength in the future.

Research methodology

In the course of the scientific research, various scientific methods were
used, in particular: the analysis method — when processing available foreign and
domestic scientific literature on the practical use of digital tools to increase the in-
novativeness of the country’s economy, as well as when identifying the current
state of innovativeness of the economies of advanced countries of the world and
Ukraine; methods of synthesis and generalization — when reviewing the scientific
opinions of researchers regarding the factors of economic innovation and the
prospects of using digital technologies, as well as formulating a conclusion re-
garding the main aspects of the innovative development of Ukraine’s economy in
the conditions of digitalization; the method of comparison — in the case of a retro-
spective review of the trends of changes in economic innovation factors in
Ukraine and the world; statistical method — when analyzing the ranking positions
of Ukraine and other countries of the world according to the innovativeness of the
economy according to the version of the Global Innovation Index (Gll); graphic
method — with a visual presentation of the state and dynamics of innovativeness
of the economy as a whole and by category.

Research results

The current state of the economy and the prospects for its sustainable growth
both in Ukraine and in many other countries of the world are determined by a number
of important aspects, including: promoting innovative development, conducting fun-
damental scientific research, forming regional scientific and technological centers and
industrial clusters, creating conditions for the development of virtual business, the
formation of an innovative business ecosystem, the improvement of the quality and
transparency of the provision of administrative services, the promotion of the mobility
and adaptability of economic agents in an unstable external world, the strengthening
of environmental friendliness and social responsibility of business entities, the con-
struction of a new and high-quality architecture of the institutional environment, the
systematic digital transformation of economic processes.
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The innovative development of many economies of the world is currently in
a state of turbulence. And the reason for this was that, without having time to
overcome the negative economic consequences of the Covid-19 pandemic, the
world faced an armed geopolitical conflict. Contributing to the innovative devel-
opment of the country’s economy is of great importance, because it transforms all
aspects of human existence and social life (Hakam, 2023).

Let’s try to analyze the results achieved in 2023. According to the Gll 2023, in
the ranking of the mnovatlveness of the economies of the world, the leaders are
malnl}/ European countries — 1* place is SW|tzerIand 2" _ Sweden 4" — Great Brit-
ain, 6" — Finland, 7" — the Netherlands, 8" —Germany, — Denmark (Fig. 1) In ad-
dition to the countries of the European continent, other countries are leading in terms
of innovation — the USA (3" position in the rating), Singapore (5" position) and the
Republic of Korea (10" position). Notably, the top ten countries in the Gl ranking in
2023 and 2022 were the same, except that some countries switched places. It is in-
teresting to note that since 2011, when the Gll rating was compiled, and until 2023 in-
clusive (13 years), Switzerland leads the rating of countries in terms of economic in-
novation, and its rating in 2023 was 63.82 points out of a possible 100.

Figure 1

Rating of innovative economies of some countries of the world
as a whole, by institutions and by human capital development
in 2023 according to the GlI*

100

100
et 80 §
|
5 v
g’ 40 9y 32
- 5] ] 2
= 20 8 165 i 13 | a
12 g | 9.9 10|
128 2 B 374 4 L 512 S35 Té5 T M 5L -k A
0 — J i — 3 = ’ L §
> o > S > &
& A Pt & & & & ‘&@ ,53' & &
X J N > S P & ® <
& & S o & o & O & N
._\(12 cg @Q ._\QO <§ () 4) Qﬁ; é\ 0
Gﬁ\ > =) <8 XS
& S
N K
%.

Countries

= Overall rating GII ::Rating by institutions = Rating by human capital development

Source: Built on source (Global Innovation Index 2023, WIPO, 2023).
*The lower the country’s rank, the higher its position in the Gll ranking.



496 Kateryna Kraus
L~ Innovative development of ukraine’s economy in the conditions of digitalization:

institutional and infrastructure Erovision, human and technologcal Eotential

Undoubtedly, it is possible to improve the innovativeness of the economy,
but it requires significant efforts: «prioritize the creation of strategic investments in
the field of artificial intelligence, big data, cloud computing, blockchain and other
basic technologies; expand and strengthen industry to support the innovative de-
velopment of the digital economy; to introduce a new way of state management,
enterprise participation, social crowdfunding and cooperation between state fi-
nancial funds and social capital; build a multi-level, high-quality digital economy
investment system; attract talents to create innovations...; explore the creation of
a new mechanism for multilateral cooperation in the education of talents, integrate
all kinds of educational resources and strengthen the education of professions re-
lated to the digital economy...; strengthen the creation of talent support services
to retain them; create a multi-level exchange and cooperation mechanism...; pro-
tect the intellectual property rights of the digital economy; provide funding chan-
nels for digital economy enterprises and actively promote the development of digi-
tal infrastructure» (Zhang, 2024).

It is quite likely that following the mentioned recommendations, it is possi-
ble to achieve significant results in strengthening the innovativeness of the coun-
try’s economy. Since 2011, Ukraine has si%nificantly improved its position in the
Gll innovation rating: in 2011 it was on 60" place, in 2020 on 45" place, and in
2023 — on 55" place. The deterioration of the situation in the country in 2022—
2023 is caused by conditions martial law, the difficult military-political situation on
the global world map, and the country’s economic difficulties.

We must take into account that the general level of innovativeness of the
economy is influenced by a number of factors, in particular, the Gll takes into ac-
count such factors as: institutional support, human capital and scientific research,
market infrastructure and market development, business development, creative
work results, knowledge and technical inventions. Each of these factors has its
share of influence on the overall level of innovativeness of the economy, but the
fundamental ones are institutional and human. This is explained by the fact that a
highly developed institutional environment (transparent legislation, social protec-
tion and guarantees for both citizens and business entities, political will and the
absence of corruption, the effectiveness of legal norms, the presence of incen-
tives and clear rules of economic activity) and highly intellectual human capital
(which includes the set of productive abilities, skills, personal traits and motiva-
tions of individuals formed, acquired and developed as a result of constant in-
vestment, which are actively used by them, modified and changed during the im-
plementation of economic activity for the growth of both personal income and the
welfare of the nation) form prerequisites for creating innovation by people who are
able to take risks and feel the trends of today, but, at the same time, be sure that
public institutions will help, support and protect in case of need.

In figure 1 we can see that the institutional component is systemically and
qualitatively developed in Singapore (1% position in the ranking by institutions),
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Switzerland (2 position), Finland (3 position), Denmark (5 posmon) and the
Netherlands (6™ position), while Ukraine, unfortunately, ranks only 100"

Of course, any innovative ideas, solutions and developments can be pro-
duced and put into practice only by a person who is intelligent, spiritually and in-
tellectually developed, who seeks knowledge and constantly learns, and therefore
the level of development of human capital in the country is important nowadays,
because the language it is about the development of the knowledge economy.
Figure 1 showed that the best countries in terms of human capltal development in
2023 were the Republlc of Korea (1* place2I Singapore (2 place), Sweden
(3 place), Germany (4" place) and Finland (5" place).

In the ranking of human capital development in 2023, Ukraine was on 47"
position, which indicates, although not significant, an improvement compared to
2022 (+2 positions). Speaking about other components of the innovativeness of
our country’s economy, we should mention the level of infrastructure development
(Fig. 2), which in 2023 was in 77 place, and this indicates an improvement of 5
positions compared to 2022 (82 place in the rating), and also about the devel-
opment of the market which, unfortunately, showed negative dynamics in 2022—
2023 — from 102" place in 2022, Ukraine fell to 104™ place in 2023.

Figure 2

Rating of innovativeness of Ukraine’s economy by category
in 2023 according to the GlII*
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In 2022—2023, Ukraine also showed a decrease in ratings in terms of
knowledge and technical inventions — from 36" position to 45". There are factors
of innovativeness of the country’s economy, which have recently remained un-
changed — e.g., in the rating of Ukraine’s business development in 2022-2023, it
remained in 48" place among other countries of the world, and with positive dy-

namics — in the rating by creative results in 2022—2023, the country rose from
63" position to 37"

In today’s conditions, all business representatives have an urgent need to
innovate in their activities due to the accelerated transition from traditional to digi-
tal business environment (Mishra, 2023). And for this, the innovative development

of the country’s economy must be closely correlated with the maturity and high
quality of its institutional environment (Fig. 3).

Figure 3

Dynamics of the rating of the institutional support of the economy
of Ukraine by distribution mediums in 2022—-2023 according to the GlI*
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We already mentioned above that in 2023, Ukraine ranked 100" in the insti-
tutional development rating, which is, of course, its weak point and needs signifi-
cant improvement. Such a difficult situation is connected, first of all, with the low
level of development of the institutional environment in the country and the deep-
ening of negative trends — in 2011, Ukraine had a rating of 36.2 according to the
Gll and a rating of 103, and in 2023 — a rating of 17.2 out of 100 possible points
and a rating of 126. Unfortunately, the reason for this was the low stability of work
for business (Ukraine’s rating in 2023 is 130 and the score is 9 points) and the
low efficiency of the government — 95" place among other countries in the world.

Consideration of current economic issues takes place through the prism of
finding the keys to success from the implementation of innovations specifically in
e-government and digitization of various spheres and branches of the economy
(Botti, 2021).

An important place in the country’s institutional security belongs to the
regulatory environment, WhICh is from 2011 shows positive dynam|cs of changes
from 2011 (Ukraine’s 104™ place) to now (in 2023, Ukraine took 77" place). This
is due to the |mprovement of regulatory quality (in the 2023 Gl rating, Ukraine re-

ceived 34.9 points and 87" place) minor positive developments in matters of the
rule of law (Ukraine took 107" place in 2023, although it was 114t in 2015) and
the cost of Iayoffs due to downsizing (in 2023, Ukraine was on 41 place, while in
2011 — on 73" place). The business environment makes its contribution to the
development of institutional support — in 2022—-2023, despite economic and politi-
cal d|ff|cult|es and the conditions of martial law, Ukraine managed to advance
from 99" place to 88" place in 2023.

As already mentioned above, the key to the innovative development of the
country’s economy is a person with his ability to create ideas and innovations,
carry out scientific research and create advanced technologies. Figure 4 shows
us that in 2022—2023 Ukralne has a positive trend towards change — it rose in the
ranking from 49" place to 47".

In the development of human potential, an important place belongs to edu-
cation, which in 2023 in Ukraine was in a fairly good position in the Gll rating —
31st place among the countries of the world, while i |n terms of spending on educa-
tion as a percentage of GDP, Ukraine is on the 24" place in the rating. Our coun-
try has always been distinguished by a high level of the share of people with
higher educat|on in the structure of the entire population, in 2023 Ukraine was
ranked 37" in the ranking of obtaining higher education, and in terms of the gross
percentage of enrollment in higher education, it had an even better position — 21
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Figure 4

Dynamics of the ranking of the human and scientific support
of the economy of Ukraine by category in 2022-2023 according to the GII*
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Source: Built on sources (Global Innovation Index 2022, WIPO, 2022; Global Innovation
Index 2023, WIPO, 2023).
*The lower the country’s rank, the higher its position in the Gll ranking.

Scientific research and development, their number and support from gov-
ernment institutions also determine the rating of the human and scientific endow-
ment of the country’s economy. According to this indicator, unfortunately, Ukraine
worsens its result every year, and if in 2015 it was in 45" place in the Gll rating, in
2022 — 59" place, then in 2023 — 68" place. The reduction in the number of re-
searchers and the reduction of expenses for research and development work is
justified by the conditions of martial law and the fact that even researchers and
scientists are forced to join the defense of the country, the deficit of the state
budget and the priority of the state to fulfill its defense function, however, we
clearly have to realize that the creation of added value in the country, the produc-
tion of goods (for both consumer and defense-industrial purposes), optimization
and modernization of production and business processes, reduction of import de-
pendence and increase of competitiveness on the international market is possible
only in case of stimulation and maintenance of innovative activities of enterprises,
educational institutions, scientific institutions, promoting the innovative develop-
ment of the country’s economy.

Developed and diverse infrastructural support is also a guarantee of stable
innovative development of the country’s economy. Market infrastructure must be
digital today, because it will enable business representatives to effectively use
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digital technologies to achieve market success (Magliocca (Ed.), 2021). Digital
changes in business processes will help lay the foundations for the formation of
Industry 5.0 (Manzhura (Ed.), 2023), as well as strengthen Ukraine’s competitive
position on the world market (Kpayc, 2015).

The overall rating of infrastructure provision of Ukraine in 2023 was 77 with
an estimate of 36.9 points (Fig. 5). Positive dynamics are observed in our country
with the development and implementation of ICT —in 2015, the 89™ position in the
Gl rating against 59" position in 2023, which was achieved by increasing acces-
sibility to ICT, increasing the use of ICT in work, education, business, govern-
ance, etc., improving the government online service and deepening the electronic
format of participation in economic processes.

Figure 5

Dynamics of the rating of infrastructural provision of the economy
of Ukraine by category in 2022-2023 according to the GilI*
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Facilitating increased investment in the infrastructure of the economy and
strengthening support for industry, create favorable conditions for the innovative
economy and stimulate the development of digital innovation (Xu, & Li (Ed.),
2022).

Compared to 2022, Ukraine slightly improved the overall state of its infra-
structure — it rose from 111" place to 105™. Innovativeness and high technology
of economic development have no weight without environmental sustainability,
which is not considered a strong point in Ukraine due to outdated and energy-
intensive material-technical base of many enterprises, in particular industrial
ones.

The combination of the digital and real economies opens up a multifaceted
increase in environmental innovation. This enhances the synergies generated by
this integration and increases the efficiency of innovation itself as digital technol-
ogy tools that encompass big data and cloud computing open up opportunities for
enterprises (Sun, 2024).

The «sophistication of the market» (credit, investment, trade) in the innova-
tiveness of the world’s economies is also of great importance today. As for in-
vestments in science and innovation, the data showed a mixed performance in
2022 in the context of new challenges and a decline in innovation funding, as
global investments for 2020-2021 increased by 5.2% (average for 2011-2021 by
only 4.8%), and corporate investment in R&D increased by 7.4% in 2021-2022.
However, if we take into account the significant level of inflation, the real numbers
are not so positive. The results of venture capital investment in the world in 2021—
2022 are also disappointing, as they decreased by 37.8%, this is despite the fact
that the number of venture capital participants increased by 17.6%, which indi-
cates a deterioration of the climate for risk financing. But, if we consider these in-
dicators for the period of the last 10 years (2012-2022), the picture looks more
encouraging — the value of venture capital investment on a global scale increased
by an average of 20.6%, and the number of participants — by 9.9%.

In Ukraine, the category «market sophistication» in the context of the inno-
vative development of the country’s economy, unfortunately, has negative trends
(Fig. 6): in 2011, Ukraine was ranked 64", in 2015 — 89", and in 2023 — 104™.
Such changes are caused, in particular, by a decrease in the availability and prof-
itability of crediting — Ukraine’s rating in crediting in 2023 was at the level of
124" place, although in 2011 it was at the level of 57" place (internal lending in
the private sector had a negative trend, and loans from microfinance organiza-
tions remained at 2022).
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Figure 6

Dynamics of the rating of sophistication of the market of the Ukrainian
economy by category in 2022-2023 according to the GII*
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Source: Built on sources (Global Innovation Index 2022, WIPO, 2022; Global Innovation
Index 2023, WIPO, 2023).
*The lower the country’s rank, the higher its position in the Gll ranking.

As for the investment policy, in 2022—-2023 it remained unchanged in the
country and this ensured Ukraine the 107" position in the rating (the market capi-
talization as a percentage of GDP is low, and the number of venture capital inves-
tors has decreased, which is fully justified by the unfavorable political and eco-
nomic situation in connection with martial law conditions). Trade and market size,
considered in the context of the «market sophistication» category for the period
2022-2023, also underwent negative changes — Ukraine fell 3 positions (from
37" to 40" place), but if compared with 2015, when the country was at 66 places,
the situation is still better. We would like to remind you that diversification and the
scale of the market are affected by the applicable tariff rate (Ukraine ranked
52" in the Gll 2023) and the scale of the domestic market (where our country
ranks 43" in the world).

Analyzing the rating of the innovativeness of the economy, we cannot ig-
nore the business sophistication of the country’s economy (Fig. 7), because it
makes it possible to fully assess the human and technological potential, scientific
opportunities and results of intellectual work.
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Figure 7

Dynamics of the business sophistication rating of the Ukrainian economy
by category in 2022-2023 according to the GlI*
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The rating of the business sophistication of Ukralnes economy remained
unchanged during 2022-2023 and was at the level of 48" place, this was due to
the stab|I|ty of the number of knowledge workers (in the rating, Ukraine took
42" place in 2022-2023), a high percentage of employed women with a high
educational degree (Ukraine is in 2™ place in this ranking) and positive changes
in the knowledge intensity of employment (Ukraine rose by 2 positions to 36"
place in 2023).

The business sophistication of the country’s economy is strengthened by
existing innovative connections, although Ukraine is not among the leaders of the
rating, the dynamlcs are positive — in 2015, it took 105" place in the rating, and in
2023 — 77" place (Fig. 7). In this context, it is worth mentioning the strengthening
of cooperation between higher education institutions and mdustry in the field of
science and technology (Ukraine rose by 10 positions to 63" place in 2022—
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2023), the development of cluster activities (+10 positions to 94™ place in 2022—
2023) and conclusion of agreements on joint business activities (+13 positions in
2022-2023).

Another category considered in the business sophistication of the economy
is trends in the assimilation of knowledge. Here in Ukraine, as in many other
countries of the world, there is a deterioration of results, which dates back to
2020 - the global pandemic of Covid-19 and, as a result, remote (distance) learn-
ing and the implementation of scientific research, which reduced their quality. Ac-
cording to the knowledge assimilation rating, Ukraine was in 66th place in 2023
(Fig. 7), as opposed to 63 positions in 2022 (the country fell by 1 posmon (to 48"
place) in terms of high technological import and by 1 position (to 57" place) vol-
umes of net inflow of foreign direct investments), although the country rose to
45" place in the rating by the share of payments for intellectual property, and to
77" place by the share of ICT service imports (+2 positions in each rating).

The results of knowledge and technologies, their practical use and com-
mercialization are the important aspects without which it is impossible to guaran-
tee the growth of innovativeness of the country’s economy. We note the fact of
the increase in the publication activity of researchers in the world in the long-term
period (for 2012—2022), their number increased by 4.9%, although the growth for
2021-2022 is not so indicative — only by 1.5%. Positive dynamics, albeit slow, can
be observed in international patent applications filed. In 2021-2022, they were
submitted by 0.3% compared to the previous period, and on average, in 2012—
2022, their number increased by 3.6%. Global technological progress in a variety
of progressive fields continues to open new horizons and make new achieve-
ments for global development, despite the significant reduction in spending on
these fields (in 20202021, spending on solar energy decreased by 12.8%, wind
energy — by 13.2%, genome sequencing — by 23.3%, etc.) (Global Innovation In-
dex 2023, WIPO, 2023).

Adopting digital technologies and modern business models can help busi-
nesses to innovate, discover and innovate, develop new utility models, and inno-
vate in design to outperform their competitors in the digital age; data analytics, will
provide the definition of market trends and customer demand for inventions and
design innovations, and digital tools — to develop and test the design of new
products faster and be convenient for users. Effective use of digital technologies
will enable enterprises to control their costs and increase efficiency, while auto-
mation and artificial intelligence will optimize business processes. A digital enter-
prise ecosystem that spans manufacturing, operation, and management can re-
duce manufacturing and operating costs, increase R&D efficiency, and improve
product quality (Qingin (Ed.), 2023).
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Figure 8

Dynamics of the rating of the results of knowledge and technologies
of the Ukrainian economy by category in 2022—2023 according to the GlI*
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Source: Built on sources (Global Innovation Index 2022, WIPO, 2022; Global Innovation
Index 2023, WIPO, 2023).
*The lower the country’s rank, the higher its position in the Gll ranking.

In the category <<Results of knowledge and technologies» in 2023, Ukraine
fell by 9 positions (to 45" place in the Gll) compared to 2022 (Fig. 8). Although, if
we take into account the «Knowledge Creation» sub-index, here Ukraine took
28" place in the rating (+1 position relative to 2022), which is caused by the in-
crease in the number of scientific and technical articles (+12 positions and
Ukraine’s 85" place in 2023), a consistently high number of useful models by ori-
gin (1* place in Ukraine in the last few years), unchanged citation of documents
(in 2022—2023, Ukraine ranked 51%), an increase in the number of issued PCT
patents by origin (+5 positions in 2023 and 44" place in Ukraine) in the rating).

The decrease in labor productivity and the reduction of high-tech produc-
tion in Ukraine led to the fact that accordlng to the sub-index «Impact of knowl-
ed%e» the country fell in the rating to 71% place in 2023 (Fig. 8) compared to
48" place in 2022. Equally important for the creation of innovative products and
solutions is the speed and quality of knowledge dissemination, where Ukraine,
unfortunately, lost several positions in 2022-2023 (minus 6 positions and 48h
place in 2023). This was the result of a reduction in revenues from intellectual
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property, a decrease in the volume of high-tech exports, and a decrease in the
specific weight of ICT services exports in the total trade.

The introduction of advanced technologies in the world is gradually opening
access to safe sanitation (in 2021-2022 alone, there is an increase of 1.4%, and
in 2012—2022 — by as much as 2.4%, while the penetration is observed in
2022 year in 57 out of 100 participants against 45 participants in 2012) and the
spread of communication (in 2021-2022 fixed broadband increased by 4.8% (for
2012—-2022 — growth by 6.7%), and mobile — by 6% (for 2012-2022 — growth by
14.8%)). The tendency to achieve carbon neutrality in many developed countries
of the world stimulates the spread of electric cars, their number in use increased
by 59.9% in 2021-2022 alone (by 63.5% in 2012-2022). Humanity is increasingly
resorting to the use of robots — their number increased by 14.6% for 2021-2022,
and the average indicator for 2012—2022 was 11.7%, which indicates an increase
in the general level of penetration of technology into people’s lives, but the level of
their occurrence is still average or low (Global Innovation Index 2023, WIPO,
2023).

We positively assess the change in the ranking of Ukraine in the Global In-
novation Index 2023 by creative results as extremely positive (growth on 26 posi-
tions for the year and 37" place in 2023) (Fig. 9).

Figure 9

Dynamics of the rating of the results of creative economic activity
of Ukraine by category in 2022—-2023 according to the GiI*
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Source: Built on sources (Global Innovation Index 2022, WIPO, 2022; Global Innovation
Index 2023, WIPO, 2023).
*The lower the country’s rank, the higher its position in the Gll ranking.
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This is due, in particular, to the improvement of Ukraine’s position in terms
of intangible assets — trademarks and industrial designs (+43 positions in 2022—
2023 and 19" place in the 2023 ranking), produced creative goods and services
(growth on 5 positions in 2023 and 82™ place compared to 2022) and Internet
creativity, in particular created mobile applications (+1 position in 2023 and
12" place).

The analysis of the innovativeness of the economy and the factors that de-
termine it gives us the opportunity to conclude that the institutional environment of
the economy of Ukraine is, in comparison with other countries of the world, not as
highly developed and high-quality. And this requires even greater attention from
state authorities at various levels, in order to strengthen the positive effects of the
achievements of innovative development and digital changes in economic proc-
esses.

Taking into account the current military, political and economic situation in
the country (martial law conditions, the difficult financial situation of the state and
the impossibility of fully fulfilling its defense, economic and social functions inde-
pendently, increased emigration of the population (primarily, women of working
age and children) from of Ukraine, a catastrophic decline in the birth rate in the
country and an increase in mortality (in particular, among young men), the aging
and impoverishment of the nation, a decrease in the well-being and purchasing
power of citizens, a shortage of labor in the labor market in general and, in par-
ticular, in critical infrastructure, the destruction of jobs (factories, enterprises), loss
of access to elementary goods (housing, drinking water, access to medical and
educational services, electricity, etc.), pollution of atmospheric air, water re-
sources and land by munitions and their combustion residues) is extremely impor-
tant at present talk about the priority of developing institutional components of in-
novative economic development and digital transformations. However, these are
precisely those aspects of state and social life that lay the foundations of a new
type of social thinking; lead to deep and long-term, not superficial and short-term,
changes in the state, industry and business; is a driving force for the creation of
innovations and their implementation by all economic agents; supporting the digi-
tal transformation of the economy.

Conclusions

The need to increase the transparency, accessibility and effectiveness of
institutional support for the implementation of economic processes in the country
is due, first of all, to systemic and qualitative transformations in technological
processes in the conditions of widespread and deep digitalization. Optimizing,
harmonizing, and balancing various aspects of economic life in the country re-
quires all participants in economic processes to change their economic behavior,
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style of economic thinking, and perception of the current situation and events
around, limits and angles of digital transformations, modern trajectories and future
perspectives, building new science-based approaches to the institutional envi-
ronment of the innovative economy in conditions of digitalization.

In the course of the study, it was found that the transparency of institutional
support, highly intellectual human capital, in-depth scientific research, extensive
market infrastructure, market development, business mobility and adaptability,
new creative work results, expansion of knowledge and creation of technical in-
ventions contribute to increasing the level of development of the innovative econ-
omy of the country.

It was found that the potential strengths of the innovativeness of the econ-
omy of Ukraine, which are capable of increasing economic benefits in the long
term, are: the quality of education at all levels (general secondary, professional
and technical, higher) and a consistently significant number of those who obtain it;
high level of electronic participation (decryption of services) of citizens and busi-
ness representatives in solving various issues; providing the opportunity to carry
out trade operations, diversification and scaling in the market; a significant hum-
ber of workers in the field of knowledge and the growth of knowledge-intensive
employment in the country; stimulating conditions for production and dissemina-
tion of knowledge, creation of patents, utility models, trademarks, industrial de-
signs, various mobile applications and other results of creative economic activity.

At the same time, there are a number of aspects of Ukraine’s economy that
need to be changed in order to become sources of innovation in the future. Among
them: the transformation of the country’s institutional environment, in particular in
terms of creating conditions for stable business operations and increasing govern-
ment efficiency; improvement of the regulatory and business environment; increas-
ing funding for scientific research and development; strengthening the infrastruc-
tural support of the economy of Ukraine in the context of creating ICT, expanding
access to them and their active use in practice, strengthening environmental sus-
tainability and efficiency; search for new credit opportunities and improvement of
the country’s investment attractiveness; development of innovative connections,
first of all, between higher education institutions and industry, and through the crea-
tion of innovative scientific-technological and industrial clusters; increasing the vol-
ume of high-tech imports in the general structure of trade and stimulating the inflow
of foreign direct investments; creation of conditions for increasing the quality of sci-
entific and technological articles, which will increase their popularity and citation
among foreign scientists and create prerequisites for future joint work and scientific
research; support for the creation of creative goods and services.

The development of practical tools and effective measures to improve the
institutional, regulatory and business environment of Ukraine’s economy, in order
to strengthen its innovativeness in the conditions of digital transformations and
post-war reconstruction, are especially relevant for the country in our time, and
therefore will become directions of future scientific research.
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