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TECHNOLOGY TRANSFER

IN THE SYSTEM OF INNOVATION
DEVELOPMENT: CHALLENGES
AND OPPORTUNITIES

The paper is aimed at assessing the processes of technology transfer in the context of innovative economic development and to develop
measures to improve them. The article examines the economic essence, importance of technology transfer, and features of its use. It is found
that the most problematic issues in the use of technology transfer in Ukraine are insufficient financing of innovation activities, weak inter-
connection of scientists and practitioners, lack of interest of researchers in promoting developments, imperfection of state regulation and
patent and license support, etc. In order to address these issues, it is proposed to improve funding for researchers at the expense of the state
budget, international funds, private capital, investors, grant programs, etc. The attraction of private capital to the implementation of new
technologies can also be facilitated by the spread of tax incentives for business entities. This paper presents a new toolkit aimed at enhancing
technology transfer in Ukraine. It is focused on building relationships between science and business. Along with solving financial problems, it
involves the widespread use of various online and advertising products to ensure the most efficient and rapid information and communica-
tion between scientists and representatives of business organizations, and the formation of a modern technology transfer infrastructure. The
article outlines the features of effective technology transfer in Ukrainian practice and in developed countries. The proposed approaches to
intensifying technology transfer management, unlike the known similar ones, which are mainly characterized by one-sidedness of problem
solving, are the most systematic, focused on broad information and communication of participants in the innovation process. The latter
can be carried out through the active use of online resources and the latest digital technologies. It is assumed that in the long term, this
can provide significant results and create additional opportunities for more effective innovative development of the Ukrainian economy.

Liubov Chervinska,
Iryna Kalina,

Tetiana Chervinska,
Vladyslav Mylenkyi,
Anatolii Hryshchenko,
Andrii Khorosheniuk

Keywords: technology transfer, innovative development, science, business, technology, development, projects, implementation, com-

mercialization, innovators.

Received: 21.01.2025
Received in revised form: 18.03.2025
Accepted: 08.04.2025
Published: 23.04.2025

How to cite

© The Author(s) 2025
This is an open access article
under the Creative Commons CC BY license

https://creativecommons.org/licenses/by/4.0/

Chervinska, L., Kalina, I, Chervinska, T., Mylenkyi, V., Hryshchenko, A., Khorosheniuk, A. (2025). Technology transfer in the system of innovation development: challenges and
opportunities. Technology Audit and Production Reserves, 2 (4 (82)), 80-87. https://doi.org/10.15587/2706-5448.2025.327378

1. Introduction

Among the main directions of Ukraine’s strategic development and
its post-war recovery, high-tech production is of priority, since it plays
a decisive role in the automation, innovation and energy efficiency of
various sectors of the national economy, ensures the formation of the
material and material basis of all production business structures and,
in the context of European integration, is the foundation of effective
economic growth. The issue of technology transfer management, as the
main object of innovation activity, is one of the most important prob-
lems in the development of any country. The state of affairs in the field of
technology and innovation, their practical implementation, is assessed
by the level of economic success of certain countries and society as a
whole. Modern economic processes cannot be imagined without the ac-
tive development of new technologies, which are based on the principle
of accessibility, freedom of use, intellectual property and the principle of
transparency of new technological solutions, etc. Recently, the topic of
innovative technologies and methods of activating their implementation
has acquired both an international and national scale and political and
economic significance. Given the acceleration of innovative progress
in recent years, the field of technology transfer is of deep interest to
both scientists and practitioners from different countries of the world.

In world practice, technology transfer has acquired an extremely
broad and accelerated development. At the same time, countries such
as the USA, England, Japan, France and Germany are leaders in in-
novative and technological progress and have already moved to the
sixth technological order. The scientific community of foreign countries
has formed a clear understanding that the most effective technologies,
mainly high, extremely effective and capable of providing a significant
increase in production efficiency, are the most competitive positions
of business [1-3]. At one time, US computer programs contributed to
reducing the duration of launching products into mass production by
30-60 %, improving its quality by 300-600 %, and increasing labor
productivity by 40-70 %. Foreign scientists have made a great contribu-
tion to the study of the diffusion of innovations, the technology transfer
system and the promotion of new products to the market [4]. Effective
mathematical models of the distribution of innovative products, math-
ematical functions are also developed. It is characterized the dynamics
of sales of innovations over time [5, 6]. At the current stage of innova-
tive development, researchers' efforts are mainly focused on the com-
mercialization of digital technologies, the use of artificial intelligence,
which can contribute to the greatest extent to the efficiency of business
development, increasing its competitiveness. Although recently, due
to the emergence of certain problems in the practical implementation
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of innovations (loss of jobs, weak protection of intellectual products),
more and more scientists have begun to pay attention to the issues of
protecting the labor rights of employees, ensuring their safety, employ-
ment, as well as the protection of intellectual property rights [3]. For
Ukraine, the problem of technology transfer is that, unfortunately, it is
still not used enough, or not always effectively.

The effective development of Ukraine, its post-war recovery depends
significantly on the implementation of innovative projects by business
entities in various sectors of the economy. As a result of the post-war
devastation and extensive destruction in the country, there is a special
need for new technological solutions. This applies to both new methods
of defense, drones, deminers of certain territories, and modern means of
decentralized electricity generation, new approaches in the development
of aviation equipment, the construction of protective structures, trans-
port routes, etc. At the same time, the effectiveness of the implementa-
tion of innovations is significantly affected by the process of transferring
technologies from the scientific sphere to the production sphere, the
so-called technology transfer. The latter involves the fact that a new tech-
nology, both mature and in the state of invention, is transferred from its
place of origin to the appropriate places of application or business areas.

Technology transfer plays a crucial role in the system of innova-
tive development, allows for the dissemination and introduction of
advanced technologies, their commercialization. The introduction and
commercialization of new technologies and effective technological
exchange increase the competitiveness of business, contribute to the
development of high-tech imports and exports, general economic de-
velopment, and the establishment of cooperation between Ukraine and
advanced countries of the world.

The difficult situation in Ukraine, which is especially associated
with military aggression, requires society to radically change its ap-
proaches to the introduction of innovations. The development of rela-
tions between the scientific sphere and business can contribute to the
technology transfer, their testing, and will make it possible to ensure
the innovative development of business structures on an ongoing basis.
After all, it is well known that the leaders of the world market today are
the owners of the latest technologies, and not only those who managed
to introduce something new once. The greatest success is achieved by
those who regularly produce new products, provide new services, im-
plement the most modern innovations or improve existing technologies.

Business structures, the scientific community, state and local au-
thorities should synergistically form favorable conditions for techno-
logical development, which can strengthen Ukraine’s positions both in
the external defense of the state and in the rear. Also, obtaining the pros-
pect of joining the EU by Ukraine requires the formation of a qualita-
tively different innovation policy, which will allow for cardinal changes,
despite the state of war and the current economic turmoil.

Given the significant number of scientific developments on this is-
sue and the practical experience gained recently regarding the effective
implementation of technology transfer, many tasks arise regarding the
use of more modern tools for the implementation of the specified pro-
cess. A more in-depth consideration of this issue is extremely relevant
today and will provide an opportunity to better understand the process
of forming the transfer of the latest developments and innovations.

The aim of research is to determine the features of the development
of technology transfer, identify its main challenges and opportunities,
and develop approaches to intensifying the implementation of innova-
tions based on modern market instruments.

2. Materials and Methods

The object of research is the mechanism of technology transfer in
the innovation system.

The issue was resolved using publicly available materials, statistical
data, the authors' own research and observations. Well-known scientific

methods were also used, in particular, the system analysis method, to
generalize theoretical and methodological approaches to determining
the features of the development of technology transfer and managing
its development. When assessing various aspects of the development
of innovations and their impact on the development of business pro-
cesses, statistical analysis and generalization methods were used. In
the process of identifying the features of technology implementation
and their evaluation by specialists, the expert survey method was used.
When substantiating measures aimed at accelerating the development
of technology transfer in the prospective period, the monographic
method was used, and when generalizing and formulating conclusions,
the abstract-logical method was used.

3. Results and Discussion

Many scientific works of scientists and researchers are devoted to
issues related to innovative development, and in particular, to technol-
ogy transfer. The main interest of scientists was to determine the essence
and general approaches to technology transfer, characterize its types,
stages and tasks, identify differences between technology transfer and
commercialization. Some attention was paid to the features of public
administration and regulation in the field of transfer, to assess the main
sources of financial support for innovations, etc.

Thus, in the works of the authors, special attention was paid to
the main tools and mechanisms of technology transfer, their features
of use in the conditions of Ukraine [7]. The best experience of highly
developed countries in the world in the formation of tools for acceler-
ating the development of technology transfer was also analyzed and
the importance of these processes in modern conditions was assessed
from the point of view of their implementation in Ukraine. The features
of the creation and use of a modern information and technological
system as a basic platform for technology transfer, as well as the tools
of international technology marketing in practice were considered [8].
Scientists have highlighted the concept of technology transfer, includ-
ing its international experience, analyzed the main forms and methods
of technology transfer, identified the main problematic aspects of in-
troducing innovations into production, as well as their impact on the
development of agrarian business [9].

A well-known researcher has developed a detailed classification of
technology transfer, taking into account the form, purpose, features of
transfer, distribution, content of technological achievements, etc. Ac-
cording to the author, technology transfer precedes their commercializa-
tion and is based on a certain number of phenomena and processes [10].
From his point of view, the processes of commercialization of scientific
developments are aimed at ensuring high profitability and production
efficiency. In addition, mastering new technologies contributes to the
acquisition of new knowledge, skills and competencies of employees.

At the same time, another author identifies key differences in the
definitions of technology transfer and commercialization. Thus, the
commercialization of development is accompanied by obtaining profit
from its introduction into production and not necessarily with the in-
volvement of third parties. And technology transfer occurs when a new
development is transferred to a recipient who organizes its industrial
development, although this does not always provide profitability to the
parties [11]. In general, some authors are inclined to the fact that both
technology transfer and their commercialization can be carried out
both sequentially and independently of each other. Therefore, they can
be considered as two autonomous processes in the system of innovative
activity, which is obviously worth agreeing with.

Given the significant number of new developments in the system
of innovative activity and technology transfer, many issues still remain
beyond the attention of scientists. Not all tools for implementing inno-
vations have yet been considered in detail, there is a lack of a general-
izing systemic approach to the specified issues.
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In a market economy, specific prerequisites are formed for the
development of innovations and their application. At first glance, it
seems that society’s attitude to innovative proposals should also change
radically. That is, entrepreneurs and business entities should actively
seek innovative developments in order to provide themselves with
better working conditions and material benefits. But in practice, the
market mechanism itself does not stimulate this process enough, be-
cause any business is oriented towards achieving quick and specific
results. And in order to bring innovation to the final result, or rather
to sell, commercialize, it is necessary to convince a potential consumer,
investor, partner of its advantages. Innovative technologies, in order to
be implemented in practice, must meet certain consumer needs, since
buyers are not particularly eager to buy unknown ideas. World practice
shows that even patented scientific and technical developments are
used by 3-5 %. And when moving from idea to implementation into
practice, out of 100 existing ideas, only no more than 1 is developed,
and out of every 100 innovative products, the market rejects 90 [12].
So, in the innovation system, the most problematic issue is the practical
use of new ideas, new knowledge, and the implementation of scientific
developments in the production process. This should be ensured on
the basis of the transfer of knowledge from science to business, i. e.
technology transfer.

In the English-language concept of technology transfer, it is de-
fined as the process of spreading scientific and technical knowledge, a
direct transition from fundamental knowledge to technical [13]. That
is, technology transfer (or technology transfer) represents the process of
transferring technology from a person or organization that has or holds
it to another person or organization. These transfers can be carried
out between a developer, a business structure, governments, across
geopolitical borders, in particular, on official terms, informally, openly,
or secretly. Technology transfer plays an extremely important role in the
development of innovative activity. It is a productive stage of interaction
between research, design and other organizations, scientists, inventors,
rationalizers who seek to practically implement existing scientific
and technical achievements, new projects both in their country and
abroad. With the effective use of the technology transfer mechanism,
industrial enterprises can activate the processes of implementation and
development of science-intensive technologies in production activities
to obtain additional benefits, competitive advantages.

There are many obstacles to solving the above problems in Ukraine,
primarily related to weak financing of research activities. This also mani-
fests itself in the imperfection of the state’s institutional policy and the
system of intellectual property protection, patenting and licensing prac-
tices, a mass outflow of scientific personnel, their weak motivation, etc.

In the history of the development of science, there are many cases
when quite important discoveries and developments of researchers
found a place only on paper and in archives, but were not imple-
mented in practice. After all, they did not receive proper support
from management structures, were not provided with the necessary
funding for implementation in production, etc. Ukrainian unique
inventions, on which scientists and inventors sometimes worked for
decades, sometimes did not receive their approval. It happened that
they were found in archives and highly appreciated by foreign scien-
tists and even patented for themselves and effectively used. This, in
particular, concerns certain studies in the field of agricultural produc-
tion, the development of livestock breeding, potato growing. One of
the most important reasons for the lack of technology transfer, their
commercialization, which was primarily emphasized by the scientists
themselves, is the lack of funding. This leads to a number of other
problems, in particular, the obsolescence of the equipment of scientific
and educational institutions, the lack of applied research, the inability
to test new technologies, the complexity of patenting, the low level
of cooperation between innovative business structures and research
institutions, etc.

The lack of financial resources, including for the remuneration
of scientists and innovators, is the reason for the outflow of scientific
personnel from science to other sectors of the national economy. as well
as to other countries. However, there are promising conditions for in-
novative activity, such as the Horizon program of the European Union,
grants from the US National Science Foundation, etc. [14].

Ukraine has received a high assessment among the world commu-
nity. It is characterized by such characteristics as the level of education
(skills) of the population, the level of research activity, the number of
patents, the number of publications and the share of high technologies
in industry. But it lags behind in the rating in terms of the level of devel-
opment of ICT infrastructure, ensuring access of private organizations
to credit resources [15]. Among the advantages of Ukraine, results in the
field of knowledge and technology, human capital, scientific research
are often highlighted. Disadvantages also include market conditions,
state institutions, infrastructure. It is appropriate to indicate here that
Ukraine has low results according to the European Innovation Score-
board rating [14], the country's positions in this rating are constantly
changing, sometimes showing an increase, and sometimes a decrease.
In particular, during 2018-2022, Ukraine generally improved its indi-
cators, increasing its rating from 27.8 to 31.0. In the Global Innovation
Index 2024, published by WIPO, Ukraine fell five positions compared
to last year, taking 60th place, but continues to lead in the number of ap-
plications for utility models [15]. According to WIPO, one of the weak-
est points of the Ukrainian economy is human capital. The shortage of
skilled labor due to migration and mobilization processes is a serious
challenge for the country’s economic development and has a significant
impact on the information technology sector [16]. However, despite
the deterioration of Ukraine’s rating in GII-2024 due to the destruc-
tion of infrastructure, population outflow and Russian invasion, which
caused a tragic humanitarian crisis, global reconstruction is becoming
an important factor in the sustainability and innovative restructuring
of the national economy.

Thus, the scientific, technological and innovative spheres of Ukraine
face a number of significant challenges, including insufficient support
from the state, weak interest of business structures and educational
institutions in investing in these sectors.

In order to identify existing gaps in the system of innovation and
technology transfer in general, it is advisable to pay attention to certain
points. It can be noted that scientists mostly lack proper information
access to the existing needs of entrepreneurs. Researchers often lack
information about real production problems and the main needs of
business in new developments. The latter is especially exacerbated with
the spread of privatization and commercialization of business pro-
cesses, as the information necessary for scientists becomes increasingly
inaccessible and secret. At the same time, a significant part of inventors
does not have the opportunity to disseminate information about their
potential proposals in order to bring them to practical use, due to the
inertia and negative influence of numerous hierarchical management
structures. At the same time, business often lacks information about
modern achievements of scientists, important advantages and signifi-
cance of their proposals.

Thus, there is an extraordinary gap between the interests of rep-
resentatives of science and business. For scientists, a new technology
is the result of many years of, sometimes a lifetime of work; they are
interested in the smallest technical characteristics of an innovative so-
lution. But at the same time, they do not care enough about its market
component — the size of the general available market, or the volume
of investments required for implementation, the cost of preparing
estimates, patents or grant applications, etc. At the same time, business
and government representatives do not particularly care about the
technical component of a scientific solution; their interests are more
focused on the possibilities of generating income, innovation, and the
ability of a new product to scale.
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It should be noted that technology transfer offices were created
in many higher educational institutions in accordance with the order
of the Ministry of Education and Science. However, there is a lack of
specialists who would use consolidated data on the most accessible
technologies and business needs, as well as be able to competently ne-
gotiate with business representatives and conclude technology transfer
agreements.

In Ukraine, insufficient attention is paid to the demand for tech-
nological innovations and the stimulation of their development, and
technology transfer is significantly complicated by the fact that scientific
developments in Ukraine are not protected by appropriate legal instru-
ments. Ukraine has adopted the law “On State Regulation of Activities in
the Field of Technology Transfer”. However, its regulatory function is too
narrow and is limited to the development of relevant legislation and the
formation of a national policy to promote the development of technolo-
gies through state budget expenditures in the field of technology transfer.

Currently, 37 science parks are registered in Ukraine, they are cre-
ated on the basis of higher educational institutions or research organi-
zations, have a certain potential and are designed to act as catalysts for
innovation and the transformation of scientific ideas into production.
However, according to experts, only 5 of them carry out innovation
activities [17]. The reason for this is a number of barriers, including
fiscal pressure, regulatory restrictions on the part of management struc-
tures, insufficient attraction of private capital, a complex and long-
term procurement process, etc. Even before the war, in the period from
2010 to 2021, innovation spending in Ukraine decreased by 47 %, to
534 million USD. At the same time, in 2016-2017, a “shock” occurred,
when innovation spending increased to 909 million USD, and then
decreased to 343 USD [14]. Based on the data of the State Statistics
Service, it is difficult to understand what caused the sharp increase and
the same sharp decrease in innovation spending. Perhaps it is about one
or more projects financed by the companies’ own funds. Over the past
decade, the share of innovatively active enterprises in the total number
of industrial enterprises has fluctuated between 13.8 and 18.9 %. At the
same time, the share of the total volume of innovative products sold by
industrial enterprises is insignificant and does not exceed 2 % over the
past five years [17].

There is a problem of the formation of startups, or companies
created by one or more entrepreneurs to sell unique or irreplaceable
products (services) aimed at the rapid implementation of innovations,
generating new ideas. It can be noted that their share or contribution
to the real solution of economic challenges in certain production sec-
tors both before the war and at the present time remains extremely low.
Over the past 5 years, one of the most important issues has not been
the number of startups or developers, or access to new technologies,
but ensuring that their customers stimulate demand for development.
These are business structures of industry, energy, infrastructure, etc.
The country has always had enough developers and various integrators,
while there has been a shortage of consumers of innovative products.

It is also noteworthy that the key institutions in Ukraine are the
State Agency for the Development of Industry 4.0, as well as a network
of independent experts of Industry 4.0, while at present it is necessary to
have 5.0 on the horizon. This also includes the Digital Innovation Hub
(DIHs) network and the network of innovation clusters.

According to expert research, a significant part of Ukrainian inven-
tors — 94 % — are graduates of higher educational institutions in the field
of engineering, technology and science. At the same time, 28 % of them
are women, and 12.7 % are pensioners. The average age of inventors in
Ukraine is over 46 years [8]. In addition, Ukrainian schools and higher
education institutions do not teach the specifics of innovation and intel-
lectual property. This makes it unlikely that new developments will be
successfully implemented and commercialized. The use of new pro-
posals at Ukrainian enterprises and the achievement of certain effects
from their commercialization is currently not given sufficient attention.

Another important obstacle to innovation is the peculiarities of
patent application examination before granting a patent, the consider-
able duration of this process, and the lack of regulation of patent fees
for authors and developers.

In addition, most patented objects (inventions, utility models, in-
dustrial designs) protected by patent documents, despite the fact that
they are developed and protected by law, are not used in practice and
end their “life” shortly after discovery. All this negatively affects the in-
novative development of Ukraine.

The situation in the innovation sphere became even more compli-
cated during the war. To some extent, one can agree with the position
of some manufacturers that during the war there is no room for innova-
tion, and the current military situation in Ukraine does not contribute
to the development of innovations at all. The trend of falling demand
for innovative developments was to some extent predictable, because
even at the beginning of the war there was a certain drop in demand
in most markets, and the very low activity of many cluster participants
was also an alarming signal.

Ofinterest is the information of the Institute of Economic Research
and Policy Consultations on the state of innovation among manufac-
turing enterprises (conducted in 2023 with the involvement of up to
500 enterprises, mainly in the industrial sector). According to this:
18 % of Ukrainian enterprises did not have innovative activity both
before the war and during the war; with an increase in the size of the
enterprise, the probability of its innovative activity increases. It was also
established that innovative activity is developing most actively in the
chemical industry, metallurgy and mechanical engineering; the more
internationalized the company, the more likely it is to be innovation-
oriented [18].

Of course, in wartime, the primary importance among business
needs for increased production is not advanced technologies, but
completely different factors related to the instability of the situation,
a significant drop in demand, a lack of qualified personnel, and an
unfavorable regulatory climate in the state. There is a pattern that crisis
situations reduce attention to innovation, although a relative exception
is observed only during COVID-19.

Referring to the above-mentioned study, about 77 % of respon-
dents indicate that innovation is irrelevant at all, or only in some cases.
However, large enterprises, exporters (23 %) show signiﬁcant interest
in innovation, for them it remains relevant, and it is they who mainly
try to increase funding for innovation during wartime [14]. The latter
especially concerns metallurgists, mechanical engineers and chemists,
while in the construction industry there is an absolute cessation of in-
novative activity.

If to talk about the part of enterprises that increased investments
in innovations during the war, although not many of them, about 20 %,
they nevertheless represent a very large number in terms of the entire
economy, about a thousand enterprises. So, it is worth noting that in
Ukraine there is someone and with whom to work in terms of innova-
tion development.

The reduction in innovation spending is primarily due to financial
problems, which was noted by 42 % of respondents, the cost of raw
materials, logistics also increased, and there was a significant drop in
demand for products and services.

The implementation of technology transfer is a very complex
process associated with many auxiliary functions - the transfer of
supporting documentation, its registration, adjustment and launch,
maintenance, participation in production, adaptation to appropriate
conditions, a training system and motivation of personnel, etc. Imple-
mentation in practice, for the most part, is quite slow. For example, as
evidenced by aviation industry workers, when implementing the de-
velopments of scientists in the production process, it is often necessary
to make changes to the technology and organization of production,
equipment, change drawings or documentation.
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Due to the fact that innovative products are not in demand in
Ukraine, the EIF program and innovation grants were positioned as
one of the “survival” tools for innovative SMEs and startups in order to
survive on grants at least for a while. State bodies should also respond
to any crisis with certain regulatory incentives.

A positive point is the increase in interest in MilTech (military
or defense technologies), as well as the launch of relevant startup ac-
celerators (programs that help startups grow and develop). There is
also a growing attention of donors to the issue of innovation among
SMEs, there are certain shifts in the Ministry of Education and Science,
etc. However, without proper coordination at the national level and
the implementation of appropriate instruments and institutions, these
changes will obviously not have the desired effect.

It should be about changing approaches and improving the interac-
tion and consolidation of representatives of innovation systems, about
unifying their priorities and actions. At the same time, the focus is on
the appropriate maintenance or growth of demand from end customers
of innovative developments, its stimulation through regulatory instru-
ments, and not on startups, as has been the case recently.

Prolonged aggression by Russia has led to significant losses in the
industrial sector and investment potential of Ukraine. And the spread
of migration processes has led to negative trends in the development of
intellectual potential, leading to its reformatting. However, thanks to the
financial, economic and financial and technological support to Ukraine by
the USA and EU countries, along with certain difficulties in certain sectors
of the economy, an unexpected breakthrough in the field of technology
transfer is observed. In conditions of war, Ukraine at the state level under
state guarantees has almost for the first time received access to the most
advanced technologies and developments. This is especially true for such
industries as medical, military, defense, and energy. The extraordinary
circumstances of the war forced Ukrainians not only to defend themselves,
but also to make some innovative progress in the development of the
economy. The war provoked many to become even more ambitious — to
create new products, take risks in new niches, and enter new markets.

Today, with the participation of international partners and coun-
tries, the issues of creating new modern production facilities and joint
ventures, repairing and improving equipment and technology, as well as
using defense technologies in civilian life are being resolved. An impor-
tant aspect is access to the latest medical technologies, in particular, in
ophthalmology, orthopedics, reconstructive and rehabilitation medicine.

It is possible to note a certain focus on technology transfer and
contract manufacturing of pharmaceutical enterprises — in Ukraine,
the production of new medicines increased during the war. There is a
well-known practice when large international companies transferred
technologies for manufacturing new medicines to Ukrainian pharma-
ceutical enterprises under partnership terms.

So, despite the existing difficulties in the extreme conditions of war,
innovative development is in some way activated, as is also evidenced
by the practice of accelerated development of innovation during the
Great Patriotic War. After all, all the aspirations of researchers and in-
novators are aimed at solving both complex business issues and ensur-
ing the country’s technical defense in the optimal terms, which seemed
unrealistic.

Thus, despite martial law in Ukraine, in 2022-2023, researchers at
Khmelnytskyi State University received 210 copyright certificates and
16 patents for utility models, filed 26 applications for utility models and
2 applications for industrial models. This was also stated by the team of
developers of the system for detecting malfunctions and emergencies in
energy networks of the Central University of Science and Technology
of Ukraine. It won first place at the YEP Hardware Engineering Hack-
athon, an ecosystem of innovative startups and a forum for innovators
where they present their painstaking developments.

It is especially worth noting the inventor from Kropyvnytskyi, who
proposed a device to facilitate the work of electricians. Among the innova-
tive technological developments of Ukroboronprom enterprises is a Ukrai-
nian innovation called the Berest multiple launch rocket system (MLRS).

It is possible to believe that the main market mechanism for tech-
nology transfer should be Internet tools (Table 1).

Table 1
Main tools for technology transfer
Name Characteristics
1 2

Proper financing of innova-
tion developers

Improving the financing of innovators of scientific institutions, educational institutions, business structures through state
programs, international funds, private capital, investments, expanding the use of tax incentives, grants, etc.

Websites

Promotional websites of scientific developments, websites of development organizations, scientific institutions and partners

Social networks

Information web pages, events in certain social networks

Partner newsletters

Thematic web bulletins, scientific author newsletters, articles

Internet advertising

Contextual (advertising focused on specific user requests, based on keyword search) and contextual-media advertising Google,
a large network of partner resources on which it is possible to place contextual blocks; banner advertising (a type of digital
advertising where the main focus is on images, a complex of graphics and a text call to action, rather than text; advertising in
social networks, viral advertising (content that spreads quickly on social networks, evokes emotions)

Online conferences, webi-
nars and virtual exhibitions

These are events that take place online, rather than in a physical location, when participants can join in unlimited numbers
from offices, homes, etc

Open innovation platform

It allows business leaders, innovation teams, startup projects to learn and create new ways to digitally develop their business,
the platform helps startups and companies develop and commercialize advanced technologies and developments, its tools and
approaches can manage and support all participants in the commercialization process — from research, idea, launch - to proj-
ect popularization. The platform's work is aimed at increasing the efficiency of technology commercialization, promoting in-
novations to the international market, and forming elements of the information and communication technology infrastructure

Extensive technology
transfer infrastructure

It covers regional centers for working with clients, sellers, buyers of new technologies, information systems for exchanging
technological requests and proposals, provide an opportunity to consolidate various information resources (departmental, state
structures, specialized companies)

Technopolises and technol-

ogy parks

They are created at universities, contribute to the formation of a knowledge-intensive sector in the field of high-tech industry,
create a scientific and technical core of the world economy, their development can become the most important tool for the
effective development of the state, the creation of sustainable development programs

Technology transfer centers

They are aimed at the active introduction of innovations into the industrial sphere, their functions are the prompt provision of infor-
mation; analysis of the conclusion of contracts for the implementation of scientific research; conducting negotiations; promotion of
technological developments; development of the intellectual property institute, etc. Promote the creation of new small and medium-
sized enterprises in the commercialization of technologies, increasing the number of high-paying jobs for qualified specialists
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Continuation of Table 1

1

2

Information and communi-
cation tools:

Electronic platforms, regular newsletters, broker congresses, technological missions

Accelerators

Organizations that help startups grow quickly and become successful

Business incubator

Structures specializing in providing favorable conditions for the effective work of innovative firms that promote original scien-
tific and technical projects, by providing these firms with material, information, consulting and other resources and services

SME retraining programs

Grant programs for SMEs and entrepreneurship development companies (EDCs) for the implementation of measures aimed
at improving the human resources, innovation, and export potential of Ukrainian business

Meetings with developers
in the format of techno-
logical and innovation days,
events, etc.

Traditionally, they have a certain informational and cultural content, event activities are implemented through the organization
of various types and forms of events (meetings, concerts, show programs, ctc.), using artistic means and theatrical techniques,
broadcasting a certain important experience, help to aesthetically perceive reality, influence people's preferences and priorities

Note: * — compiled by the authors based on data [12, 19]

All of the above tools are available to many companies that produce
cutting-edge technologies and other participants in the innovation
infrastructure. Completed innovation projects are considered ready-to-
implement technologies that can increase the efficiency of any business
in practice.

Also, of certain scientific interest are the studies of UkrISTEI, con-
ducted since 2004, aimed at forming a systematic approach to the de-
velopment of basic tools and mechanisms for technology transfer. At
the same time, a universal automated information system was created.

As the main technology transfer tools that were introduced into
operation at UkrISTEL it is appropriate to identify the following: the
universal ASFIMIR system, an automated system for the formation of
integrated interstate information resources. With its help, functions
related to the promotion and transfer of technologies are implemented;
an open innovation platform based on ASFIMIR; an interregional
technology transfer network [20].

Based on the research results, an automated program for the forma-
tion of integrated interstate information resources (ASFIMIR) has been
developed, which has been operating in UkrISTET since 2007.

The automated system for the transfer of new technologies is based
on several main links, namely:

— the main purpose of this system is to create and distribute integrated

information resources that come from those countries and organiza-

tions with which scientific and technical agreements have been con-
cluded and itis planned to maintain cooperation in the coming years;

— to ensure the prompt exchange of necessary information between

users of other countries, the system includes two powerful function-

al blocks, this is a block of local databases located on the UkrISTEI
server and an Internet block;

— certain blocks have been created in this system to ensure coor-

dination of the format of information presentation, main areas of

cooperation and database structure for different countries;

— to use the information exchange mode, the system has a block of

external links that contain the necessary directories;

— information can be received and transmitted in an automated

mode, either as an Internet link with an agreed delivery field, if the

user’s country has such an automated system, or as a file in WORD
format, if the user does not have such a system;

— to use the information exchange mode between the integrated re-

source and the user’s country, the Internet part has a unified form

designed for users to provide resources to the system and transmit
additional information about the development of technology and
specific investment projects, abstracts of reports are available on the

UkrISTEI website, and full information is provided in the local da-

tabase;

— the system is designed to best help users promote their develop-

ments, technologies or projects on the innovation market.

The system also includes a local database, access to which can be
obtained only upon request by filling out an online form.

Thus, the program is based on a systemic approach and involves
the accumulation and rapid exchange of information between develop-
ers and consumers of innovative developments.

Taking into account the above approaches, the following systemic
market toolkit can be proposed, aimed at activating the development
of technology transfer (Fig. 1).

EFFECTIVE
FINANCING
(INCENTIVES)

UNIVERSAL ASFIMIR SYSTEM

TECHNOPOLISES, TECHNOPARKS,
ACCELERATORS, BUSINESS INCUBATORS

~

TRAINING PROGRAMS,

C INNOVATION EVENTS

TECHNOLOGY SCIENTIFIC

MARKET INNOVATION INSTITUTIONS

(CUSTOMERS — CENTER «— (INNOVATION

OF INNOVATIONS) DEVELOPERS)
K 'WEBSITES, ONLINE ADVERTISING,

ONLINE CONFERENCES, WEBINARS,
EXHIBITIONS, ONLINE PLATFORMS

SCIENTIFIC PUBLICATIONS, AUTHOR NEWSLETTERS

I INNOVATION TRANSFER INFRASTRUCTURE ‘

Fig. 1. Proposed tools for activating technology transfer

The issue of reforming technology transfer is a complex and long-
term matter. However, new technologies in the fields of defense, energy,
prosthetics can already appear on the market today, provided that sci-
entists and businesses cooperate closely.

When implementing measures to implement innovations, special
attention should be paid to tax incentives that will help attract private
capital to the development of new technologies. Thanks to the above
initiatives, it is possible to reduce research costs and accelerate the intro-
duction of new technologies to the market.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — No. 2/4(82), 2025

8s — )



(— MACROECONOMICS:

ISSN-L 2664-9969; E-ISSN 2706-5448

DEVELOPMENT OF PRODUCTIVE FORCES AND REGIONAL ECONOMY

In matters of technology transfer, foreign experience should be tak-
en into account with the aim of implementing it in Ukrainian practice.
Thus, in foreign practice, powerful national technology transfer systems
have long been operating. Here, the most effective national system is
the US, which annually receives significant profits from this (more than
100 billion USD) [6]. In the USA, for example, patent rights, worth
30 dollars, have been unchanged for 70 years, which allowed a large
number of citizens to participate in technological changes. As experts
note, ‘cheap patent laws of the United States™ are the secret of the coun-
try’s extraordinary success in innovation. The international technology
transfer of Japan, Israel and other countries, where the most favorable
conditions have been created for this, is quite powerful. Thus, in the
USA, more than 30 legislative acts have been adopted in the technol-
ogy transfer system and the intellectual property market, which is quite
positively reflected in the commercialization of the results of intellectual
activity. In American practice, 8 times more innovations are introduced
each year compared to other Western European countries, and their
researchers receive more patents than all the scientists in the world.

It is interesting that among American innovators the prevailing view
is that if a new technology is not commercialized, it was not created.

In the field of development and dissemination of innovations, the is-
sues of sources of financing and intellectual property in Ukraine require
special dialogue and resolution. If financial support, due to military
operations, is extremely difficult (although even under such conditions
there are opportunities), then it is worth developing a new legislative
system, more focused on supporting innovations, now. It is possible to
believe that at the current stage these issues require the greatest attention
from state and regional authorities and entrepreneurs. The proposed
tools for managing the transfer of new technologies, unlike traditional
ones, are based on more general, systemic approaches. They are aimed
at the widespread use of Internet technologies, effective communica-
tion of science and business, accelerated implementation of scientific
developments in practice, and better development of Ukrainian science.

It is worth noting that it may be difficult for business representatives
to simultaneously use all the proposed measures for innovation man-
agement, but they can choose for themselves those that best meet their
financial capabilities or preferences. Prospects for further exploration
of this issue may be in the area of a more in-depth study of the issue of
intellectual property and the features of the use of electronic methods of
information exchange in the technology transfer management system.

4. Conclusions

Technology transfer is a complex process that involves the move-
ment, transfer and implementation of scientific and technical devel-
opments from the scientific sphere to a specific consumer, business
structure, with the aim of introducing them into production, acts as a
certain type of communication, stimulates the creation of new consum-
er values. Based on the analysis, in Ukraine, in the system of innovation
development and technology transfer, a generally not very favorable
situation is observed. This is explained by certain problems and chal-
lenges — insufficient funding for innovations and their implementa-
tion, deterioration of the scientific staff, weak communication between
scientists and practitioners, weakened state regulation of intellectual
property issues, etc. And although all these gaps were observed before,
they became even more acute during martial law.

As studies show, along with this, breakthrough trends in the system
of transfer of new technologies are observed in certain sectors of the
economy, especially in the production of military equipment, drones, en-
ergy, medical services, pharmaceuticals. This is primarily due to military
actions, assistance for the development of innovations from international
partners and donors. Ukraine, despite the war, along with certain setbacks
in the innovation sphere, also has corresponding advantages and opportu-
nities for the further development of innovative projects and technologies.

Achieving success in the innovation sphere, in particular, can be
achieved on the basis of establishing closer ties between the scientific
sphere and business. The acceleration of technology transfer and com-
mercialization of scientific knowledge can be facilitated by the imple-
mentation of the above-mentioned most modern market methods and
tools. The proposed new market tools, in contrast to traditional methods
of stimulating the development of innovations, provide for the possibil-
ity of ensuring the closest relationship, informational, communicative
and beneficial cooperation and combining the interests of representa-
tives of the scientific sphere (innovation developers) and their potential
customers (business structures). It is based on the widest use of the
main advantages of digitalization, online tools for implementing new
methods of communication and information exchange, and the forma-
tion of new motives and incentives in the modern innovation market.

New approaches to activating the dissemination of innovations
also include improving the system of financial incentives for scientists,
regulating tax legislation, improving the system of training and commu-
nication, taking into account the principles of transparency, consistency,
etc. The implementation of positive foreign and domestic experience
in the innovation development system will also be of great importance.

Prospects for further exploration of this issue may include research
into world practices in managing the commercialization of intellectual
property objects in research universities in foreign countries, methods
of training and acquiring practical skills in the innovation implementa-
tion system.
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