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THE ROLE OF DIGITAL TECHNOLOGIES IN INNOVATIVE
DEVELOPMENT OF THE INDUSTRIAL ENTERPRISE

In the article, the role of digital technologies in innovative development of industrial enterprises was
investigated. It was determined that the main elements of Industry 4.0 are digital ecosystems, complex infor-
mation systems, and big data analytics. The main prerequisites for innovative development of industrial en-
terprises are identified. It is proven that the strategy of innovative development of industrial enterprises in
the digitalization context largely depends on the access to external international digital platforms that unite
participants in the innovation market. It is argued that digitalization contributes to increasing labor produc-
tivity and competitiveness of enterprises, optimizing production costs, using three-dimensional models of
product and product design, and using digital technologies allows existing industrial enterprises to increase
competitive advantages in all areas of production. The main tools for development of digital technologies in
the innovative activity of industrial enterprises are analyzed, namely: production process planning tools,
production design tools, production management tools, monitoring tools, modeling of material flows and
logistics, and marketing. Features of the modern innovative development of industrial enterprises are out-
lined, which reflect market changes, changes in the technological structure, and global trends, including:
directions of technological transformation, which include introduction of digital technologies, automation of
production using developments in the field of robotics, automated control systems, and development of addi-
tive manufacturing, which specializes in the use of 3D printing to create relevant prototypes and finished
products, which allows reducing production time and costs. An Ishikawa cause-and-effect diagram is pro-
posed that reflects the impact of digital technologies on innovative development of industrial enterprises,
within which six main components are identified (materials, methods, personnel, equipment, environment,
information), which include corresponding subcomponents. It is argued that digital technologies allow in-
dustrial enterprises to significantly improve production functions using modern software products that con-
tribute to processing of large data sets and more accurate forecasting of market conditions for functioning
of enterprises. Attention is drawn to the fact that support for industrial enterprises in the post-war period of
state restoration is particularly relevant, since today industrial potential of the state has significantly de-
creased and its restoration on a post-war basis is extremely difficult, therefore it is necessary to implement
measures to stimulate and support industrial enterprises that are trying to implement digital technologies in
their activities in today's conditions to ensure innovative development and increase the competitiveness level.

Keywords: digitalization, digital technologies, construction, innovative development, strategic
development, industrial enterprises.

Fig.: 4. References: 10.

Problem statement. The study of innovative development of industrial enter-
prises today is closely related to development of digital technologies. These issues
are especially acute for enterprises in highly competitive market conditions. For
Ukraine, this issue is also relevant in the context of the post-war restoration of the
state's industrial potential, since most industrial enterprises have suffered significant
destruction or are located in the territories of temporary occupation. Leading foreign
enterprises actively use digital technologies in production, which is positively re-
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flected in their financial and economic condition. Leading companies invest in de-
velopment of new technologies both in the production sector, and in the management
sector. Digital technologies are the engine of innovation and increased competitive-
ness in the world. This is due to the fact that digitalization increases available public
and commercial services, helps reduce costs, reduces payment time and promotes
emergence of new forms of employment for the population. In modern realities, im-
plementation of digital solutions is much cheaper than a few years ago, which allows
more enterprises to modernize their capacities based on digital technologies.

Analysis of recent research and publications. The research of issues of inno-
vative development of industrial enterprises is conducted in publications of the scien-
tists as follows: O. Arefieva, O. Shevchuk, O. Popelo, M. Dubyna, O. Kyrychenko,
G. Tarasova, I. Vysotska, K. Verhala, V.Khaustova, O. Vovk, N.Tymoshenko,
N. Ivanova, M. Palasevych, S. Tulchynska, N. Pavlishyna and others.

Highlighting unexplored parts of the general problem. However, despite
significant achievements of scientists in determining the impact of digital tech-
nologies on innovative development of industrial enterprises, these issues require
additional research.

The purpose of the article. The purpose of the article is a study of the role
of digital technologies in innovative development of industrial enterprises.

Presentation of the main material. According to the National Economic
Strategy 2030, industrial development includes four strategic goals (creating sus-
tainable domestic demand for industrial products; integrating the domestic indus-
trial sector into global value chains, expanding product exports; increasing com-
petitiveness of domestic industrial products, introducing energy-saving
technologies; creating new production capacities on an innovative basis due to the
competitive advantages of the individual enterprise and region) [4]. Each strategic
goal has several strategic objectives, which implementation will allow achieving
the goal. However, despite the defined goals and directions of industrial develop-
ment, strategies do not reflect tools for innovative development of industrial en-
terprises and digital transformation of their production.

Today, innovative development of industry is carried out in the open eco-
space, which is formed based on digital platforms. Using these platforms allows
significantly shortening the innovation cycle, due to outsourcing. Development of
open innovation models allows you to use joint innovative solutions that are cre-
ated based on the synergistic use of ideas, resources and technologies. In the con-
ditions of these transformations, the role of consumers, who are co-authors and
co-developers of innovative products improved to their needs, is also changing.
The general direction of innovative development of industrial enterprises is com-
pliance with the principles of Industry 4.0 [9]. The main property of Industry 4.0.
1s that it provides for fully automated types of production, and the management of
all processes is carried out in real time. Implementation of this project is possible
due to the fact that cyber-physical systems are able to create virtual copies of
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physical objects, can control physical processes and make decentralized deci-
sions. The important role is played by Internet technologies, which ensure com-
munication between personnel and equipment.

Industry 4.0. is based on automation of production processes with minimal
human involvement. For industry, especially the mining and processing indus-
tries, these mechanisms are necessary, since most industries are characterized by
hazardous working conditions. With full automation of processes, the role of per-
sonnel is to monitor operation of machines and respond in a timely manner to non-
standard situations. The main elements of Industry 4.0. are digital ecosystems,
complex information systems and big data analytics (Fig. 1).

Complex
information
systems
Industry
4.0
Digital Big data analytics
ecosystems

Fig. 1. Main elements of Industry 4.0.
Source: summarized by the author based on [9].

Digital ecosystems include physical objects, software systems and control
controllers, which represents the single holistic system. In the digital ecosystem,
physical and computational objects are closely interconnected. Management of
these systems is carried out based on the IloT technology, which involves inter-
action of computer and engineering models. Big data analytics includes large
amount of information that is formed due to digitization of the physical world.
Analytics and processing of these data is carried out based on cloud computing
and artificial intelligence technologies. To make management decisions, this in-
formation i1s maximally adapted for perception and analysis.

Complex information systems are open and used by participants (clients,
partners) for their needs and are most often represented by digital platforms. Var-
ious process control systems can be used to transform the Internet of Things into
physical business. In addition to the Industrial Internet of Things, “Smart Manu-
facturing” is used, which is presented by the German government within the
framework of high technologies development. Development of “Smart Factories”
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allows for serial types of production while maximally reproducing flexible pro-
duction, which i1s implemented based on maximum automation and robotization
of production. In this case, technologies of the Industrial Internet of Things are
used, based on which interaction between different types of equipment is carried
out, which allows manufacturing products almost without participation of human
resources. At the same time, the analysis of data arrays is carried out based on the
big data processing technology [9].

Industrial Internet of Things technologies should be applied in the Ukrainian
industry, but currently, enterprises cannot transit these principles of production on
their own due to lack of funds. Figure 2 highlights the main prerequisites for in-
novative development of industrial enterprises.
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Fig. 2. Prerequisites for innovative development of industrial enterprises
in the digitalization context

Source: compiled by the author based on [1; 4; 6; 8-10].

The strategy of innovative development of industrial enterprises in the condi-
tions of digitalization largely depends on access to external international digital plat-
forms that unite participants in the innovation market. For Ukrainian industrial en-
terprises, issues of innovative development remain pending. Most large industrial
enterprises are located in territories that are temporarily occupied, which makes ac-
cess to them impossible. Enterprises in frontline regions that are under constant
shelling are forced to work at less than full capacity. Some enterprises have been
completely destroyed and it is not known to what extent they can be restored.
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Large mining and processing plants were forced to stop their activities due
to the security situation. Metallurgical plants stopped part of production in the hot
and cold freezing stages. Introduction of innovative technologies for operating
enterprises is also a difficult task today, since investing funds in a country that is
in the stage of hostilities has high risks. Therefore, the issue of introducing digital
technologies and innovative development of industrial enterprises will become
extremely relevant during the period of post-war reconstruction of the state.

Development of the innovative development strategy of industrial enterprises
in changing security environment is unstable. It 1s more rational to develop tactical
and medium-term plans that allow taking into account all factors of the external
environment and calculate possible negative consequences and the profit level. In-
novative development for modern enterprises in the industrial sector is not possible
without support of the state, which forms appropriate environment for effective de-
velopment of enterprises and attracting investments. In general, the innovative de-
velopment strategy of industrial enterprises should focus on creation of these pro-
ductions that have high added value and the closed production cycle. Raw material
industrial production has low level of efficiency compared to productions with the
completely closed cycle, where the output is a finished product.

Digitalization contributes to increasing labor productivity and competitive-
ness of enterprises, optimizing production costs, using three-dimensional models
of product and product design. Uisng digital technologies allows existing indus-
trial enterprises to increase competitive advantages in all areas of production
(business processes, marketing, logistics, management, communication). Modern
development of industry on the basis of Industry 4.0 involves using the high-tech
base of productive forces in digitalization. High level of automation of technolog-
ical processes of material production must be supported by the information infra-
structure in investment and innovation activities of enterprises. The main tools for
development of digital technologies in innovation activities of industrial enter-
prises include as follows: production of planning tools, production design tools,
production management tools, monitoring tools, modeling of material flows and
logistics, marketing (Fig. 3).

Modern innovative development of industrial enterprises has the number
of features that reflect market changes, changes in the technological structure,
and global trends. These main features include the areas of technological trans-
formation, which include introduction of digital technologies, automation of
production using developments in the field of robotics, automated control sys-
tems, development of additive manufacturing, which specializes in the use of
3D printing to create relevant prototypes and finished products, which allows
you to reduce production time and costs. It is also worth noting development
of environmental areas of production, including: green energy, which is based
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on using renewable energy sources (solar, wind); implementation of circular
economy approaches, which involves reuse, recycling and recovery of materi-
als from various waste, which certainly has positive impact on the energy effi-
ciency of production.

Main tools of digital technologies in innovative development of enterprises
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Fig. 3. Main tools of digital technologies in innovative development

of enterprises
Source: summarized by the author based on

Development of digital technologies leads to expansion of international co-
operation and integration into global production chains, due to which outsourcing
and outstaffing have become widespread. With development of globalization, for-
mation of regional and industry clusters is expanding, which contribute to devel-
opment of innovations based on cooperation between business, scientific institu-
tions and government. In the digital technologies era and innovative
breakthrough, startup projects and business incubators have developed, based on
new ideas and technologies. At the same time, significant attention is paid to de-
velopment of human potential, which is the basis of innovative development and
the generator of innovative ideas.

Despite difficult security and economic conditions, industrial enterprises op-
erate at the limit of maximum possibilities of the economic and security situation
in the country. This difficult situation for functioning of industrial enterprises does
not prevent them from carrying out innovative activities, implementing previously
formed innovation and investment projects, and attracting investors. Taking into
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account modern trends of digitalization of all spheres of public life, innovative
development of industrial enterprises is not possible without introduction of dig-
ital technologies.

To reflect causal relationships of the impact of digital technologies on inno-
vative development of industrial enterprises, six main components can be distin-
guished, which include corresponding subcomponents (Fig. 4). Thus, the person-
nel category reflects insufficient level of personnel qualifications necessary for
working with digital technologies. The important aspect is the lack of specialists
with necessary qualifications in the field of digital and innovative technologies,
low motivation for training, which leads to resistance to change. Methods cate-
gory includes imperfection of the digital technology implementation and the lack
of standardized procedures for digital innovations, inefficient management of dig-
ital technology projects. The resources category is characterized by limited finan-
cial resources for investments in implementation of digital technologies, lack of
access to modern digital solutions, insufficient funding for research and develop-
ment in the digitalization field. The technology category is characterized by avail-
able outdated equipment that does not support digital technologies, low level of
automation and integration of digital solutions. Due to the lack of the necessary
infrastructure for [oT, Al, Big Data technical support for new technological solu-
tions is decreasing.

Sustainable development is not possible without taking into account the en-
vironmental component, which is characterized by the uncertainty of market re-
quirements and conditions that affect the competition level in the industrial prod-
ucts market. Given that most industrial enterprises have high level of
environmental pollution, the direction of innovative development of enterprises
in this aspect is extremely important. The important aspect in management is the
lack of strategic vision of digitalization, which is expressed in insufficient sup-
port from management for implementation of new technologies. The information
category contains current data and analytics, assessment of the digital technolo-
gies market. Negative for innovative development of industrial enterprises in
this aspect is insufficient internal communication and the lack of the data and
knowledge exchange system.

The important role using digital technologies in innovative development of
industrial enterprises. Productivity is closely related to the experience and quali-
fications of personnel involved in production. Investment and technological po-
tential are interconnected with elements of production potential. Technical poten-
tial is realized through existing technical knowledge and resources that are
necessary for the enterprise to develop and implement technology and technolo-
gies, expand employment, develop and modernize technical capabilities by updat-
ing equipment. Implementation of innovative solutions requires appropriate skills
that are formed in human-machine interaction.

256



LS¢

=

S

- >

Materials Methods Personnel =

<

=

Low level of Limi Underutiliza- P =

_ ° imited Imperfect nderutiliza Low qualification 05

funding for in- Equipment g tionof Lean ~ Lackofspe- g “°0 S T

novation processes cialists &

Purchase Op- -ccccooomomimeeeee [ B . S

_________________________ fions R 2 Resistance to 5

o ) i Lack of channe Z

Limited fi- T T Ineffective andard I D E

nancial re- management | Standards — Low moti- 2

sources |\ ] vation =

__________________________________ Impact of digi- >

tal technolo- 8

gies on inno- &

vative =

development ;

Insufficient <

Obsolete Market uncer- market analysis =

equipment tainty H|gh compe- ... }/____ Lack of ac- 8

-------------------- Low level of tition cess to data =

. automation e §

Lack of infra- /g =

structure ch . %

--------------------- Environmental e a}g%ﬁfolr? Low level of %

restrictions _ lcqisfation communication . Lcarf:nozasd;:aam <
____________________________________ X

Low level of ge sy %

technical support ~—/  frooossoosossoosoooooeoes i

________________________ o

-

- Information o

Equipment Environment E

Fig. 4. Ishikawa causality diagram of the impact of digital technologies
on innovative development of industrial enterprises

Source: developed by the author.

KHHIIAVdIA VL UXINOHOXH NdUILAAIDdII I UINAIr9OdII

G20z ‘(zr)z N



Ne 2(42), 2025 IMMPOBJIEMU I IIEPCIIEKTHBH EKOHOMIKU TA VIIPABJIIHHA
IMMPOBJIEMI MEHEJUKMEHTY TA PO3BUTKY [MPOJJYKTHBHNX CIJI PETTOHY

Conclusions and suggestions. In general, innovations improve parametric
characteristics of goods, which leads to the increase in profits and the increase in
competitiveness of the enterprise. Digital technologies allow industrial enterprises
to significantly improve production functions using modern software products
that allow processing larger data sets, more accurately predicting market condi-
tions for functioning of enterprises. By monitoring the mood of target consumers,
it is possible to predict demand and supply in the industrial goods market, which
also has positive effect on inventory tracking, which is reflected in efficient supply
chains. Introduction of innovative technologies into industrial production requires
additional support from other sectors of the economy. This interaction has positive
effect on the industry development, contributes to emergence of new jobs. In the
social aspect, digital technologies require improving qualifications of employees,
obtaining new competencies, and improving working conditions.

Support for industrial enterprises in the post-war period of state reconstruc-
tion is particularly relevant, since today industrial potential of the state has signif-
icantly decreased and its restoration on the post-war basis is extremely difficult.
Therefore, it is necessary to implement measures to stimulate and support indus-
trial enterprises that are trying to introduce digital technologies into their activities
in current conditions to ensure innovative development and increase the compet-
itiveness level. The existing tendency to reduce the level of allocations for devel-
opment of science-intensive technologies may lead to the decline in demand for
scientific research in the state and non-state sectors of the economy. To do this, it
is necessary to introduce support for small and medium-sized businesses at the
regional level and promote development of science-intensive industries, espe-
cially in the industrial sector.
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POJIb IA®POBUX TEXHOJIOI'T B IHHOBAIIIHHOMY
PO3BUTKY ITPOMUCJIOBOI'O INIAITPUEMCTBA

Y cmammi docnidoceno ponv yughposux mexnonozit 6 iHHOBAYIIHOMY PO36UMKY NPOMUCTIOBUX
nionpuemcms. Buznaueno, wo ocHosHumu eremenmamu Inoycmpii 4.0. € yugposi exocucmemu, CKAaoHi
iH(hopmayilini cucmemu ma aHALIMUKA 8elUKUX Oanux. Buoxkpemneno ocnosHi nepedymogu inHo8ayiti-
HO20 PO36UMK)Y NPOMUCTIO8UX nionpuemcms. [losedeHo, wo cmpamezis iIHHOBAYIUHO20 PO3BUMKY NPO-
MUCTIOBUX NIONPUEMCING 8 YMOBAX YUDPosizayii 6azamo 8 YoMy 3a1erCums 8i0 00CMYny 00 3068HIUHIX
MIDICHAPOOHUX YUPDPOBUX NIAMPOPMAX, SIKI 00 EOHYIOMb YUACHUKIG THHOBAYINIHO20 PUHKY. Apaymenmo-
6aHO, WO YUGPOBI3AYIsL CNPUSE NIOBUUICHHIO NPOOYKMUSHOCMI NPAYi Ma KOHKYPEHMOCNPOMONCHOCT
niONpuemMcme, onmuMizayii UPOOHUYUX BUMPAM, BUKOPUCTNAHHA MPUBUMIPHUX MOOelel NpOoEKmy-
8aHMs GUPOOIE Ma NPOOYKMIB, A BUKOPUCMAHHSA YUPPOBUX MEXHON02I 0036015€ ICHYIOYUM NPOMUCLO-
BUM NIONPUEMCMBAM 30LTLULIUMU KOHKYPEHMHI nepesazu 6 ycix cipepax supoonuymea. IIpoananizosano
OCHOGHI [HCIMPYMEHMU PO3GUMKY YUDPOBUX MEXHON02IN 8 THHOBAYIUHIN OIIbHOCTE NPOMUCTIO8UX NiO-
NPUEMCME, a came: THCMPYMeHMU NAAHY8AHHS UPOOHUYUX NPOYECI8, ITHCMPYMEHMU NPOEKMYBAHHSL BU-
PpobHUYmMEa, iHCmpymenmu YnpaeiiHHs 6UpoOHUYMEOM, 3aCOOU MOHIMOPUHRY, MOOENI08ANHHS Mamepia-
JILHUX NOMOKie ma Jnocicmuxu, mapkemunzy. OKpecieHO 0coOIUEOCMI CYHACHO20 IHHOBAYIUHO20
PO36UMKY NPOMUCTOBUX NIONPUEMCME, AKI GI000OPANICAIOMb PUHKOBI 3MIHU, 3MIHU MEXHONIO2IYHO20 VK-
a0y, enobanvHi meHoeHyii, ceped AKUX: HANPAMU MeXHOLo2iuHOoi mpancghopmayii, AKi 6KIOYAIOMb
BNPOBAOIHCEHHS YUPDPOBUX TMEXHONO2TH, AGMOMAMU3AYTIO BUPOOHUYNEA 30 PAXYHOK BUKOPUCIAHHS PO-
3P060K 6 chepi poOOMOMEXHIKY, ABMOMAMUZ0BAHUX CUCTEM YNPABTIHHS, DPO3GUMOK AOUMUBHO20 GU-
PpobHUYmMEa, AKe cneyianizyemvcs Ha suxopucmarnii 3D-0pyKy 05 cmeopenHst 6i0n0GIOHUX RPOMOmu-
nig i 20mosux 8upobie, w0 0036049€ CKOPOMUMU YAC | 8UMPAMuU HaA 8UPOOHUYMEO. 3anponoHOB8aAHO
diazpamy npudUHHO-HACTIOKOBUX 348 A3Ki8 Icikasu wo 8idobpadicac eniue yupposux mexnonozit Ha
IHHOBAYTIHULL PO3BUMOK NPOMUCTOBUX NIONPUEMCMG, ¥ MeXHCaX SKOI BUOKDEMAEHO WICMb OCHOBHUX
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CKadoBux (mamepinu, Memoou, nepconan, oONA0OHARHI, HABKOIUWHE cepedosuuie, THhopmayis), sKi
BKIHOUAIOMb 8IONOBIOHI NIOCKIA008i. Apeymenmosano, wo yu@posi mexHonozii 0036801410Mms NPOMUC-
JLOBUM NIONPUEMCMBAM 3HAYHO YOOCKOHANUMU BUPOOHUYT (DYHKYIT 3a PAXYHOK BUKOPUCTNAHHS CYUACHUX
NPOSPAMHUX NPOOYKMIB, SIKI CHPUsiiomsb 00poOYl BETUKUX MACUBIE OaHUX, OLIbUL MOYHOMY NPOSHO3Y-
BAHHIO PUHKOBUX YMOB (DYHKYIOHY8AHHS NIONPUEMCING. AKYEHMOBAHO Y8a2y HA MOMY, WO 0CODIUBO AK-
MYanbHOIO € NIOMPUMKA NPOMUCTOBUX NIONPUEMCING 8 NOBOEHHUL NEPIO0 BIOHOBNIEHHS 0ePIHCABU, OCKI-
JLKU HA CbO2OOHI NPOMUCTOBUN NOMEHYIAN O0epiHCaA8U 3HAYHO 3HUSUBCA 1 11020 BIOHOGNEHHS Ha
NOBOEHHOMY RIOIPYHMI € 8KPAUl CKAAOHUM, MOMY HeOOXiOHO 8RPOBAONCYBAMU 3AX00U OO0 CHUMYIIO-
8aHHA Ma NIOMPUMKU NIONPUEMCIME NPOMUCLOB0CTI, AKI HAMAAIOMBCA 8 YMOBAX CbO200EHHS 8NPOBaA-
Oofcysamu yughposi mexHonoeii 6 c8o JiAnbHICMb 014 3a0e3neyeHHs IHHO8AYiliHO20 PO3GUMKY ma nio-
BUUYEHHS DiBHS KOHKYDEHMOCNPOMONCHOCHIL.

Knrouosi cnoea: yugposizayis, yugposi mexunonozii, cmpamezis, iHHOBAYIHUL PO3GUMOK,
cmpame2ivHuil pO36UMOK, NPOMUCTIOBE NIONPUEMCMEA.
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