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KOHIEIITYAJIBHI 3ACA/IU TIPOLECY ®OPMYBAHHSA TEXHIKO-
TEXHOJOI'TYHOTI'O HIOTEHOIAJTY NIPOMHUCJIOBUX
HIAIMPUEMCTB

Technical and technological potential in modern conditions determines the
competitiveness of enterprises by type of economic activity, states, since it
represents a set of material, intellectual, scientific and production resources that
allow creating innovative products and providing high-quality services.

The article proves that technical and technological potential should be

considered as a holistic system, where an important place belongs to the



relationships between science, production and the needs of society. It is
emphasized that the concept of technical and technological potential covers not
only fleets of machines and mechanisms, but also the level of knowledge,
qualifications of personnel, the presence of a developed laboratory and research
base, the ability to design and apply innovative solutions. The formation of
technical and technological potential requires the participation of state
institutions, private business, scientific institutions and civil society. The formation
of potential also involves the creation of appropriate infrastructure, namely
technology parks, business incubators, research clusters and industrial centers,
which is an important factor in its growth, since these are communities in which it
iIs realistic to implement science in practice and commercialize research.

The key principles, scientific approaches, and methods for the formation of
potential are considered. The factors of the internal and external environment that
determine the development of elements of the technical and technological potential
of enterprises and affect the effectiveness of their use are highlighted. The focus is
on the role of the human factor, a high-quality education system, retraining and
advanced training of people who already work in production or are engaged in
research activities, and the innovation culture prevailing in society in terms of the
development of technical and technological potential. It is emphasized that an
important component is the mechanism for financing the development of potential,
which is formed from a combination of various sources that work in synergy:
public funds, private capital, grants from international organizations and industry
associations, etc.

A model of the process of forming the technical and technological potential
of industrial enterprises is presented. Its application in practice will provide an
opportunity to improve the applied tools for assessing the level of its efficiency and

develop justified priority areas for its improvement.

Texniko-mexnonociuHuil nomeHuian y CcyHwacHux ymoeax eusnHadaec

KOHKYPEHMOCHPOMONCHICMb NIONPUEMCME 3A BUOAMU EKOHOMIYHOI OISIbHOCHII,



o0epaicas, OCKiIbKU GIH YOCOONIOE CYKYNHICMb MAMePIaIbHUX, [HMeleKmYyalbHUX,
HAYKOBUX [ BUPOOHUYUX pecypcis, AKi 0aiomv 3M02Yy CMEOpPI08amu HOBIMHI
NpOOYKmMu U HA0asamu sIKiCHi NOCJIY2U.

YV cmammi Oogedeno, w0 mexHiKO-MeXHON02IYHULL NOMEHYIanl B8apmo
po3ensoamu K YinicHy cucmemy, 0e 8axciuge Micye HANeHCUums 83aEMO38 A3KaAM
MIdHC HAyKolo, BUpoOHUYMEOM [ nompedbamu cycnitbcmea. Hazonoweno, wo
NOHAMMA MEXHIKO-MEXHON02IYHO20 NOMEHYIANY OXONNIOE He uuie NAPKU MAWUH |
MexaHizmie, a U piGeHb 3HAHb, KEANipikayito Kaodposo2o CKIAdY, HAAGHICMb
PO36UHEHOI 1aOOPamopHOi ma 00CAIOHUYbKOL 6a3u, MONCIUBICMb NPOEKMYEAMU U
3acmocogyeamu IHHOBAYIUHI piutenHs. A opmysanus mexHiKo-mexHoJI02i4HO20
nomenyiany nompebye yuacmi O0epiHCAGHUX IHCMUMYYil, Npueamunozo 0Oi3Hecy,
HAYKOBUX YCMAHO8 [ 2POMAOAHCHLKO20 cCycninbemed. Dopmysanns nomenyiany
nepeobauace i cmeopeHHs 8i0N0GiOHOI IH(hpacmpykmypu, a came mexHonapkis,
OizHec-iHKYOamopis, O0O0CHIOHUYbKUX KIACMepie ma NpOMUCIO8UX UEHMPI8, WO
BUCMYNAE BAICIUBUM YUHHUKOM U020 HAPOWYBAHHA, OCKILIbKU Ye CNIIbHOMU, 8
SAKUX PeanbHO GNpo8aoddcysamu HAYKY HA Npakmuyi ma Komepyianizyeamu
00CTIOMHCEeHHS.

Pozenanuymo  knmouosi  npunyunu, Haykosi nioxoou, memoou uooo
Gdopmysanns nomenyiany. Bucsimieno axmopu SHYympiuiHb020 i 308HIUHBLOCO
cepeoosuwya, wo oOYMOGIIOIMb PO3EUMOK eleMeHMi6 MexHIKO-mexHOI02IYH020
nomeHYiany niONPUEMCME i BNIUBAIOMb HA eMeKMUBHICMb IX BUKOPUCMAHHSL.
3axyenmosano ysazy Ha poji 00CbKO20 (hakmopy, AKICHIU cucmemi oceimu,
nepeniocomosyi U nioGuweHHi Keanigikayii nrooel, SAKI 8dxce Npaywwms Ha
BUPOOHUYMEL ab0 3aUMAOMbCS OOCTIOHUYLKOI OISIbHICMIO Ma IHHOBAYIUHIU
KYAbmypl, Wo NAHY€E 8 CYCRIIbCMEI, 8 ACNEKMI PO3BUMK) MEXHIKO-MEXHOJI02IYHO20
nomenyiany. Haconoweno, wo eadiciusum KOMNOHEHMOM €  MEXAHIZM
Qinancysanun po3eumxky nomeHyiany, AKUU QOopMyemuvcs i3 CYKYNHOCMI DIi3HUX
ooicepent, SKI NpayrowmMsv Yy CUHEP2Iii: O0epHCABHI KOulmu, NPUBAMHUL KAnimai,

2PAHmMU 8i0 MINCHAPOOHUX OPeaHI3ayill i 2any3eeux acoyiayii mowo.



Haseoeno modenv  npoyecy  @opmysanHs  mMexHIKO-MEXHOIO02IUHO20
nomeHnyiany, 3acmocy8aHHs SKOI 6 Npakmuyi pooomu HA0ACMb MOICIUBICHD
VOOCKOHAIUMU — NPUKIAOHULL  [HCMPYMEHMAapil — OYiHIOB8AHHA  PIGHA 1020
ehekmusHocmi  BUKOPUCMAHHS MA  Po3pooumu  0OIPYHMOBAHI NPIiOpUMmMemmi

Hanpsmu wooo tio2o NiO8UWEHHSL.
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Problem statement in general terms and its connection with important
scientific or practical tasks. Technical and technological potential in modern
conditions determines the competitiveness of enterprises, types of economic
activity, states, since it represents a set of material, intellectual, scientific and
production resources that make it possible to create innovative products and
provide high-quality services. This potential is not limited to certain infrastructure
facilities or individual inventions. It should be considered as a holistic system,
where an important place belongs to the relationships between science, production
and the needs of society. Therefore, the concept of technical and technological
potential covers not only fleets of machines and mechanisms, but also the level of
knowledge, qualifications of personnel, the presence of a developed laboratory and
research base, the ability to design and apply innovative solutions. And the process
of forming technical and technological potential is the foundation for ensuring the
competitiveness of enterprises in the short and long term. As a result, it becomes
clear that the effective realization of such potential can ensure not only economic
growth, but also a sustainable improvement in the quality of life of society.

Analysis of recent research and publications. The essence of the definition
of «technical and technological potential», its key components, and assessment

methods were considered in their scientific works by such scientists as Hotra V.,



Ilhnatko M. [1], Mnykh E., Hubsky B. [2], Azarenkova G., Shevchuk D.,
Fathutdinov R., Semenov V., Kraus K., Svistunov V. [7], Sokolenko L.,
Honcharova N. [8], Maslak O., Peredereeva O. [4], Yevdokimov F. [3], Antonenko
M., Kraus K. [5], Pohoriliy V., Khalin S., Gaidai T., Lebedeva I. [9], Petryk S.,
Lorenks B., Belenky P., Boyko E., Shevchuk D. [10], Kizera O., and others.
However, despite significant scientific developments on the topic under study, in
conditions of fierce competition between enterprises, uncertainty and risk, rapid
development of technologies, namely constant changes that arise under the
influence of external environmental factors, there is an urgent need to further study
the process of forming technical and technological potential as the basis for
ensuring the effective operation of enterprises.

Formulation of the article's purpose (task statement). The purpose of the
study is to generalize and develop the conceptual principles of forming the
technical and technological potential of industrial enterprises.

Presentation of the main research material. Clarifying the essence of
technical and technological potential involves analyzing several aspects. The first
concerns the material component, which includes machines, equipment,
information systems and the entire production infrastructure that directly
participates in creating added value. The second is related to the intellectual base.
These include scientific developments, patents, software, experience in design and
process management. Along with this, the human resource component becomes
important. No matter how powerful the machines and programs are, without
specialists who can maintain them in good condition, modernize and integrate
them into new production chains, the potential will not be able to fully unfold.
Therefore, the separation of different dimensions and a focus on their interaction
allows us to better understand the mechanisms of forming technical and
technological potential and develop effective strategies for its improvement.

The conceptual basis of the process of forming the technical and

technological potential of enterprises are principles, the key ones of which are



systematicity, integrity, consistency, innovation, competitiveness, flexibility
(adaptability), and efficiency.

Regarding scientific approaches. Almost all general scientific approaches
considered in the process of forming the enterprise's potential can be used as a
basis for forming technical and technological potential. This is a systemic
approach, functional, innovative, marketing, normative, dynamic, situational.

Due to the fact that the process of forming the potential of an enterprise is
dynamic, aimed at maximum interaction with the external environment in all
aspects, and regarding the requests and preferences of consumers for products,
increasing competitive advantages over other enterprises in a certain market
segment, and increasing risk protection, flexibility, adaptability, an important stage
is the determination of factors that determine the development of its elements and
affect the effectiveness of their use. The factors of the internal environment that
determine the possibilities of developing technical and technological potential
include: the state of the material and technical base of the enterprise; the level of
automation and digital technologies for optimizing production processes; the
competitiveness of technological processes for manufacturing products; the
readiness to introduce new equipment and technology; the presence of own
developments; the level of professional knowledge of employees involved in the
development and implementation of innovative products; the need for training and
advanced training; employee motivation for professional development; flexibility
in managing technical changes; the ability to make informed management
decisions; focusing on technological development in the corporate strategy of the
enterprise; availability of financial resources, including investors, loans, etc.

External factors include: consumer demand for new products and services;
competition; uncertainty and risks; scientific and technological progress;
increasing globalization of the type of economic activity; state programs to support
innovation activity, state regulation of scientific and technical and innovative

activity, etc.



The main methods for forming the technical and technological potential of
an enterprise include the innovative, predictive and analytical, investment method,
the use of the Internet of Things, crowdsourcing, outsourcing, benchmarking,
analysis of big data (Big Data), etc.

The process of forming the technical and technological potential of an

enterprise is shown in Fig. 1.
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Fig. 1. Model of the process of forming the technical and technological
potential of industrial enterprises.
Source: author’s development.
When studying the process of forming the technical and technological
potential, it is important to emphasize the role of the human factor. Technology

make sense only when people know how to use them and develop them further. A



high-quality education system that allows training specialists in innovative areas
forms the basis for long-term use of potential. In addition to higher education,
retraining and advanced training of people who already work in production or are
engaged in research activities are of great importance.

The acceleration of the development of new technologies leads to the fact
that professional knowledge quickly becomes outdated. Therefore, creating
conditions for continuous learning becomes an important task for employers and
the state. The ability to acquire new skills or move to a related industry through
fast courses helps maintain high competitiveness of specialists and reduces the risk
of technological lag.

The formation of technical and technological potential requires the
participation of state institutions, private business, scientific institutions and civil
society. At the state level, a regulatory and legal framework is created that
stimulates investment in research and development, provides tax benefits to
innovative enterprises, regulates patent legislation and protects intellectual
property rights. The private sector, for its part, acts as a driving force for
investment and stimulates scientific and technological progress through demand
for competitive developments. At the same time, the scientific and research base in
the form of universities, laboratories and research centers forms the basis for the
emergence of breakthrough ideas and the launch of startups. Civil society,
including various organizations and communities, often brings initiative, ensures
communication between social groups and disseminates information about
technological innovations, contributing to a culture of openness and knowledge
exchange.

An important component is the financing mechanism: the formation of
technical and technological potential is impossible without capital investments in
the development of industry, innovation, education and scientific research. Finance
can come both in the form of direct state subventions and through mechanisms for
attracting private investors. Stimulating venture business is becoming one of the

ways that provide a chance to implement risky, but potentially highly profitable



ideas. A large proportion of developed countries invest significant funds in
scientific and technological development programs and support partnerships
between universities and companies. This increases the chance of the emergence of
scientific developments that can give impetus to new technological systems. Thus,
the financing mechanism is formed from a combination of various sources that
work in synergy: state funds, private capital, grants from international
organizations and industry associations, etc.

Capacity building also involves the creation of appropriate infrastructure.
This category includes technology parks, business incubators, research clusters,
and industrial centers. Such structures bring together specialists of various profiles,
provide access to the latest equipment, and create an environment where
knowledge spreads from one team to another. Shared space and a large number of
contacts accelerate the exchange of ideas, attract university graduates who want to
work on projects with high added value. At the regional level, the creation of such
centers can be an impetus for the emergence of new jobs, which stimulates
economic activity. Therefore, the introduction of technology clusters is an
important factor in building capacity, since these are communities in which science
can actually be implemented in practice and research can be commercialized.

The use of technical and technological potential covers a number of areas
depending on the economic priorities and competitive advantages of a particular
state or company. If the sphere is focused on the automotive industry, the
implementation of automated production control systems, robotic lines and the
latest information solutions for quality control will be appropriate. In the case of
orientation on the IT sector, the development of cloud computing, Big Data, and
the design of blockchain architecture will become more important. At the same
time, there may be a need for biotechnology if the country seeks to strengthen the
agricultural and medical sectors. In general, use means combining real production
processes with the capabilities of modern science in order to achieve a higher level

of productivity and value for the end consumer.



Effective use of potential often involves diversification of the economy. This
means that it is desirable to avoid excessive dependence on one type of industry
and focus on several promising industries that can reinforce each other. For
example, the development of information technology will have a positive impact
on the automation of industrial processes, and the modernization of production
requires modern software solutions and basic knowledge in the field of artificial
intelligence. At the same time, the promotion of environmental innovations can
stimulate other areas: engineers are looking for alternative energy sources,
biochemists are researching new compounds, and companies working in the field
of waste processing are using scientific research to improve environmental
performance. Combining these processes within a single strategy forms a
sustainable basis for the development of society and the economy.

When it comes to developing technical and technological potential, the issue
of the innovation culture prevailing in society plays an important role. If the
attitude towards scientific research is positive and it is profitable for business to
invest in developments, a favorable environment is formed for the emergence of
startups, conducting experimental research and strengthening the knowledge
economy. State policy can encourage or restrain these processes through
regulation, the taxation system, and support for innovation hubs. A powerful
business sector that seeks to commercialize scientific discoveries complements this
process with the necessary funding impetus. In such conditions, scientific and
technical achievements are more quickly applied, moving from laboratories to the
real market. Besides, incentive systems, such as grant programs or interaction with
international funds, make it possible to scale ideas that may have global value.

The development of technical and technological potential is directly
reflected in the modernization of production processes and the emergence of so-
called «smart factories». Modern approaches involve the use of Internet of Thing,
when machines constantly exchange data, coordinate their own work and optimize
the use of resources. In such workshops, a multitude of indicators are collected in

real time, which allows you to identify failures and promptly eliminate them,



guarantee personnel safety and improve product quality. The presence of an
appropriate information infrastructure and advanced software becomes a
prerequisite. As a result, an innovative ecosystem is formed, where manufacturers,
software developers, scientists and system integrators cooperate on a common
plane. When such an ecosystem is established, the process of transition to more
complex technological solutions occurs naturally and without obstacles.

An important aspect is the cooperation of industry with scientific institutes.
As scientists can gain access to real production problems, and enterprises can
benefit from the results of research and experiments. Thanks to such interaction,
universities update curricula, train specialists who meet the requirements of the
modern market. For business, this means that the output is available with high-
quality graduates who are able to quickly get involved in work and have the basics
of project management, technical literacy and innovative thinking. It is the
combination of theoretical basis and practical experience that determines a deeper
understanding of technological processes, increasing the level of potential
utilization.

Conclusions and prospects for further exploration in this direction. As a
result, technical and technological potential is not only an indicator of the current
level of development, but also a prerequisite for future transformations. The
essence of this potential is revealed through various components: from the
presence of a developed scientific base and modern equipment to effective
economic mechanisms, a successful educational environment and an innovative
culture. The formation mechanism is associated with the comprehensive
interaction of state policy, business interests, scientific research and public
expectations, which results in new products, services and technological solutions.
The ways of using the potential are aimed at increasing competitiveness,
improving social and environmental standards, forming our own scientific schools
and engineering developments. Development involves constant updating and
modernization, mastering the latest achievements of science, introducing flexible

management structures and improving educational programs.



Thus, technical and technological potential can be considered a foundation
that enables enterprises to respond in a timely manner to the challenges of the
external environment and fully use available resources, creating the prerequisites
for sustainable growth and progress.

Prospects for further exploration include research and improvement of
methodological approaches to assessing the level of efficiency of using the technical

and technological potential of industrial enterprises.
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