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ORGANIZATIONAL AND ECONOMIC MECHANISM
OF DIGITAL TRANSFORMATION OF INDUSTRIAL ENTERPRISES

Abstract. In the article, features of formation of digital transformation of industrial enterprises
are examined. Changes that affect industrial enterprises by accelerating or restraining digital
transformation are outlined, namely strategic, operational and organizational. The organizational
and economic mechanism for digital transformation of industrial enterprises is developed. It is
argued that the mechanism structure should contain three key blocks of tools: management tools,
financing tools and technical support tools, which effectiveness is determined by efficient use of
supporting components and implementation of basic principles of digital transformation. It is argued
that management, financing and technical support tools form a triad that ensures successful
implementation of digital transformation of the industrial enterprise. It is emphasized that when
forming organizational and economic mechanism for digital transformation, industrial enterprises
should be guided by the system of principles that determine the approach to implement digital
technologies, resource management and development of organizational culture, and are aimed at
ensuring consistency, efficiency and sustainability of changes.

Key words: organizational and economic mechanism; industrial enterprises,; digital
transformation; digital technologies; digitalization, management tools, financing tools, technical
support tools, Industry 4.0.

Fig.: 3. References: 22.

Statement of the problem. Digital transformation is complex, multi-
dimensional process that combines technological, organizational and eco-
nomic changes and is one of the key trends in modern industrial develop-
ment. It involves using digital technologies to fundamentally change
business processes, management models and create new opportunities
to increase competitiveness of entities of the real sector of the economy.
Digital transformation is not only associated with implementation of indi-
vidual technologies, such as the Internet of Things (loT), smart contracts,
artificial intelligence (Al), machine learning, cloud computing and others,
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but is also systemic in nature, encompassing strategic, operational and
organizational changes. It is these changes that affect industrial enter-
prises, accelerating or restraining digital transformation.

Analysis of recent research and publications. Features of digital
transformation of industrial enterprises are discussed in the research of
the scientists as follows: Bulger M., Taylor G., Homner N., Sakao T., Vogt
Duberg J., Hams A., Wing L., Zorchenko N., Van Giffen B., Annanth V.,
Chimeudeonwo N., Nath S., Zhou K., Lasi H., Schumacher A., Kager-
mann H., Kiehne |., Bodrov V., Xie |., Li H. and others.

Highlighting unexplored parts of the general problem. Noting signif-
icant achievements of scientists on this issue, it should be noted that insuffi-
cient attention has been paid to development of organizational and economic
mechanism for digital transformation of industrial enterprises, and therefore
these issues require further study and analysis.

Purpose of the article is to develop organizational and economic
mechanism for digital transformation of industrial enterprises.

Presentation of the main material. In recent years, there has been
increasing number of scientific publications that relate to theoretical and
applied aspects of implementing new approaches to digital transformation
by adapting industrial enterprises to changes caused by the present.

Strategic changes are associated with transformations in high-level
plans of the industrial enterprise, including those related to overall direc-
tion of development, mission, goals and objectives. In addition, they create
the foundation for making and implementing operational and organiza-
tional decisions. For example, the strategy of implementing digital busi-
ness models affects the need to modernize operational processes and
train personnel to work with new technologies.

Application of digital technologies at strategic level expands possibili-
ties for creating new business models, such as “data-driven models” (Data-
Driven Business Models (DDBM) or Product-as-a-Service (PSM) [1-6]. For
example, companies can use big data analytics to identify new market op-
portunities or create personalized offers for customers.

Operational changes are modifications to day-to-day activities that
enable strategic goals to be achieved through improved internal processes
and cost reduction. These modifications may include automation of pro-
duction processes or implementation of data analysis platforms that ena-
ble efficiency defined by strategic priorities (Fig. 1).
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Fig. 1. Essence and content of digital transformation
Source: developed by authors based on [1-11].
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Digital technologies, including the Internet of Things (loT), smart con-
tracts, artificial intelligence (Al), and others allow you to automate routine
processes, reduce costs, and increase accuracy of task performance.
Thus, introduction of 10T sensors into production lines of industrial enter-
prises allows you to monitor equipment condition involved in production
process in real time, preventing breakdowns and downtime.

Smart contracts can be used to automate supply, namely to manage
supply chains, automatically initiating payment to suppliers upon receipt
of goods or confirmation of their quality, which, among other things, mini-
mizes delays and optimizes use of personnel, and therefore costs incurred
by the enterprise.

Artificial intelligence is one of the most promising tools for predictive
maintenance, optimization of operational processes in industry, and prod-
uct quality control. Its use allows reducing costs, increasing efficiency, and
improving product quality. For example, General Electric uses Al in its
Predix platform to analyze turbine and engine health data, which helps
prevent downtime [7; 8]. Siemens uses Al to control production in its fac-
tories, which helps reduce energy consumption and improve product qual-
ity [9; 10]. BMW uses computer vision systems to inspect car paintwork,
which helps reduce errors [11].

Organizational change supports strategic and operational initiatives
by ensuring that corporate culture is adapted and staff are trained to em-
brace digital technologies. Without creating agile organizational environ-
ment, even the best strategy or operational optimization will not produce
expected results. Digital collaboration platforms, knowledge manage-
ment systems, and distance learning tools contribute to staff develop-
ment and formation of innovative corporate culture. For example, using
e-learning platforms helps to quickly adapt employees to work with new
technologies, and digital project management tools contribute to more
effective teamwork.

It is worth noting that effectiveness of digital transformation depends
on harmonious interaction of these three components of change, which
are interconnected and interdependent. For example, the production au-
tomation strategy (strategic aspect) must take into account the need for
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new technologies (operational aspect) and training of personnel for their
use (organizational aspect). Therefore, it is systemic approach to change
that allows industrial enterprises to achieve sustainable success in digital
transformation.

Digital transformation of industrial enterprises is one of key conditions
for their competitiveness in the context of the Fourth Industrial Revolution
(Industry 4.0) [12-15].

The organizational and economic mechanism of digital transformation
is essentially practical tool that integrates approaches and models into ac-
tivities of the enterprise, that is, ensures implementation of models and
approaches in practice. In view of this, there is a need to develop the spec-
ified mechanism for industrial enterprises capable of ensuring systematic
and consistent process of digital transformation aimed at increasing effi-
ciency and competitiveness of the enterprise.

By “organizational and economic mechanism of digital transformation
(OEMCT)” we mean the integrated system that combines organizational,
economic and technical tools to ensure effective implementation of digital
solutions in the activities of industrial enterprises to ensure their sustaina-
ble functioning and development.

Defining the key elements of this mechanism allows us to create the
structure that promotes harmonization of technologies, management pro-
cesses and resources. In our opinion, the mechanism structure should in-
clude three key blocks of tools (management tools, financing tools and
technical support tools), which effectiveness is determined by effective use
of supporting components (regulatory, information and resource support),
and implementation of the basic principles of digital transformation (Fig. 2).

In the structure of management tools, three main blocks were identi-
fied (strategic management, operational management, control and moni-
toring), each of which has its own functional purpose.

Thus, functional purpose of strategic management is to form the long-
term digital transformation strategy, identify key priorities (technology,
business processes, personnel), and develop the roadmap for implement-
ing digital solutions.
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Fig. 2. Organizational and economic mechanism

of digital transformation of industrial enterprises
Source: developed by authors based on [16-22].

Functional purpose of the operational management unit is to coordi-
nate daily activities related to implementation of digital technologies, allo-
cate resources between projects, manage risks, organize cooperation with
technology suppliers and contractors, manage supply chains, create con-
ditions for the organization to adapt to digital changes, work with personnel
resistance, and support innovation culture. As for the control and monitor-
ing unit, its functional purpose is to assess progress of projects compared
to plans, measure effectiveness of implementation of digital solutions, and
analyze data for decision-making.

Generalizing the spectrum of functions of management tools gives
grounds to assert that they play the key role in coordinating all stages of
digital transformation. This is due to the fact that management tools:
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- determine the main goals of digital transformation, priorities and se-
quence of actions;

- serve as means for adapting the overall strategy to specific condi-
tions of the enterprise;

- ensure consistency between different stages of transformation:
from analyzing the current state to integrating digital solutions;

- promote effective interaction between departments, contractors
and technology partners;

- support the analysis of large amounts of data to select optimal strat-
egies and technologies;

- allow you to quickly identify deviations from the plan and make
timely adjustments;

- project implementation digitalization;

- allow you to assess progress and achievement of key performance
indicators (KPlIs);

- ensure management of organizational, cultural and technological
changes;

- help overcome resistance to change among staff.

In addition, management tools create the basis for strategic planning,
coordination between departments, and monitoring results of implement-
ing digital solutions, thereby playing a key role in ensuring consistency,
efficiency, and continuity of all stages of digital transformation of industrial
enterprises.

Financing instruments are one of key components of the organiza-
tional and economic mechanism of digital transformation, providing indus-
trial enterprises with necessary financial resources to implement strategic,
operational and organizational changes required by digital transformation.
Functional purpose of blocks of financing instruments (external and inter-
nal financing, tax incentives) is to attract and distribute financial resources,
maintain financial stability of the industrial enterprise, optimize costs, as
well as monitor and evaluate efficiency.

Studying functional purpose of blocks of financing instruments allows
us to formulate importance of this block of instruments and to formulate
their main purpose, which is:

- financial and resource support for transformation;
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- ensuring efficient allocation of resources between different projects,
digitalization to achieve strategic goals of operation and development of
the industrial enterprise;

- using financing instruments to diversify risks associated with imple-
mentation of innovative technologies;

- providing access to investment funds, grants and other sources of
financing for development and implementation of innovative solutions.

- assessing economic feasibility of digital projects through the analy-
sis of performance indicators.

Financial instruments create financial prerequisites for implementa-
tion of modern technologies, support for innovative solutions, and ensure
sustainable development of industrial enterprises in the digital economy.

Technical support tools are key to implementation, integration and ef-
fective use of digital technologies in industrial enterprises. Functional pur-
pose of these tools is to provide technical basis for implementation of digital
solutions, automation of production processes, analytics and data manage-
ment, cybersecurity and personnel training. Urgency of this group of tools
can be formulated as follows. Technical support tools:

-promote integration of the latest technologies into production pro-
cesses;

-support adaptation of the enterprise to modern technological standards;

-ensure stable functioning of digital platforms, equipment and software;

-prevent technical failures and minimize downtime;

-contribute to automation of routine operations, which allows you to
focus on strategic tasks;

-ensure accuracy and speed of operations;

-protect the company's digital assets from cyber threats;

-ensure compliance with regulatory requirements in data protection;

-provide training for employees to work with new technologies;

-support development of digital competencies.

In addition, technical support tools provide fundamental basis for suc-
cessful implementation of digital innovations by industrial enterprises.
They integrate modern technologies into production and management, en-
sure their stability, security and continuous development, thereby creating
competitive advantages for enterprises.
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Management, financing, and technical support tools form a triad that
ensures successful implementation of digital transformation. Their interre-
lationship allows you to coordinate transformation, provide it with re-
sources, and integrate necessary technologies into production, creating
harmonious system of changes (Fig. 3).

MANAGEMENT TOOLS

Information for monitoring and control Economic feasibility assessment

(TECHNICAL SUPPORT TOOLS\)\ /( FINANCING INSTRUMENTS j

~Financing technology implementation

Fig. 3. Relationship between management, financing

and technical support instruments
Source: developed by authors.

The research conducted on these tools allows us to formulate following
explanations for interrelationship of tools of the mechanism. “Management
Tools — Funding Tools” — determine project priorities and resource planning,
which affects funds allocation. “Financing Instruments — Technical Support
Instruments” — provide financial resources for implementation of technolo-
gies and ensuring their functioning.

“Technical Support Tools — Management Tools” — provide data for mon-
itoring, analysis and control that assist in making management decisions.
“Management Tools — Technical Support Tools” — coordinate integrating
technical changes into production and management. “Financing Tools —
Management Tools” — provide assessment of economic feasibility of initia-
tives, which influences management decisions.

It should be noted that when forming organizational and economic
mechanism for digital transformation, industrial enterprises should be guided
by the system of principles that determine the approach to implementation of
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digital technologies, resource management and development of organiza-
tional culture and are aimed at ensuring consistency, efficiency and sustain-
ability of changes. In our opinion, such principles are:

— principle of systemicity, which is that digital transformation should
cover all aspects of industrial enterprise of activities, including production,
management, marketing, supply, etc.;

— principle of customer orientation, which involves creating added
value for customers through personalization, quality and innovation;

— principle of innovation, which requires constant search for new so-
lutions that can increase efficiency and competitiveness of the enterprise;

— principle of flexibility, which characterizes ability of the industrial en-
terprise to quickly adapt to changes in market conditions, customer re-
guirements and innovation and technological environment;

— principle of sustainable development, based on integration of envi-
ronmental, social and economic aspects into digital innovations of indus-
trial enterprises;

— principle of partnership, which consists of collaborating with tech-
nology partners, suppliers and academic institutions to ensure successful
digital transformation;

— Principle of cybersecurity is expressed in protection of the enter-
prise's digital assets from cyber threats.

These principles form the basis of digital transformation of industrial en-
terprises, ensuring systematic, effective and sustainable transition to new
business conditions. Their adherence helps enterprises increase competi-
tiveness, reduce costs and risks, and adapt to new market challenges.

The outlined mechanism as a system, in addition to specified constitu-
ent elements, must also use supporting components (regulatory, infor-
mation, resource support), which perform important functions for its effec-
tive functioning. Regulatory and legal support forms legal basis for the
implementation of the mechanism, establishes the obligations and rights of
participants, and regulates their interaction. Information support is a system
for collecting, processing, analyzing and disseminating information related
to the activities of the mechanism and includes both internal and external
sources of information that allow making informed decisions based on cur-
rent data. Resource support - involves providing the mechanism with the
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necessary material (raw materials, energy, etc.) and human resources and
includes planning and management of resources to achieve goals of the
system. Thus, comprehensive provision of the outlined components creates
favorable conditions for functioning of the mechanism as a system, increas-
ing its efficiency and resilience to external challenges.

Conclusions and suggestions. The conducted scientific research
gave grounds to assert that digital transformation of industrial enterprises
iIs a complex, multi-level process that requires integration of strategic ap-
proaches, models and tools within organizational and economic mecha-
nism. The organizational and economic mechanism of digital transfor-
mation is comprehensive tool that integrates managerial, financial and
technical solutions to ensure sustainable development of industrial enter-
prises in the digital economy.

Structure of the mechanism identifies three key blocks of tools,
namely: management tools, financing tools and technical support tools,
which effectiveness is determined by effectiveness of use of supporting
components and implementation of the basic principles of digital transfor-
mation. Management tools create the basis for strategic planning, coordi-
nation between departments and monitoring results of the implementation
of digital solutions and thereby play a key role in ensuring the coherence,
efficiency and continuity of all stages of digital transformation of industrial
enterprises. Financial tools create financial prerequisites for implementa-
tion of modern technologies, support innovative solutions and ensure sus-
tainable development of industrial enterprises in the digital economy. In
addition, technical support tools provide fundamental basis for successful
implementation of digital innovations by industrial enterprises, integrate
modern technologies into production and management processes, ensure
their stability, security and continuous development, thereby creating com-
petitive advantages for enterprises.

It has been proven that when forming organizational and economic
mechanism for digital transformation, industrial enterprises should be
guided by the system of principles that determine the approach to imple-
mentation of digital technologies, resource management, and develop-
ment of organizational culture and are aimed at ensuring consistency, ef-
ficiency, and sustainability of changes.
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AHomauisa. Y cmammi docnidxeHo ocobriusocmi yughpoeoi mpaHcgopmauii npomuc-
nosux nidnpuemcms. OKpecrieHo 3MiHU, SKi 8rugaome Ha npomuciosi nidnpuemcmaa, npu-
CKOPHYU YU CMPUMYOHU yugposy mpaHcghopmauyito. LJocrnidxeHo, wo cmpameaidyHi 3MiHu
roe’s3aHi i3 mpaHcgopmauimMu y 8UCOKOPIBHEBUX rriaHax MpoMuUc/i08020 nidnpuemMcmea, y
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momMy 4ucri mux, Wo cmocyromaeCsi 3a2alflbHo20 HarnpsIMKy po3eumky, Micii, uinel ma 3a-
e80aHb; onepayiliHi 3MiHU € Moducbikauisgmu noecsikdeHHOI disribHocmi, s1Ki d0380115IFOMb pe-
anizyeamu cmpameaidHi Uini yepes nokpauwieHHs1 8HymMpIlHIX rpouecie ma 3MeHWeHHs 8u-
mpam; opeaHizauilHi 3MiHU nidmpumyoms cmpameziyHi ma onepauilHi iHiyiamueu,
3abesnedytoyu adanmauiro KoprnopamueHOi Kyrnbmypu ma Hag4aHHS rnepcoHarsly 3 rnumaHb
8rposadxeHHs Uughposux mexHorsoail. Po3pobrieHo opaaHi3auitiHo-€KOHOMIYHUU MeXaHIi3m
uugbposoi mpaHcghopmauii npomMucrosux nidnpuemcms.

ApayMeHmoeaHo, Wo CmMpyKkmypa MexaHiaMy Mae Micmumu mpu Kio4o8i bs1I0Ku iHecmpy-
MeHmI8 (IHcmpyMeHmMu yrpaesiHHs, iIHempymMeHmu hiHaHCy8aHHs ma iHCmpyMeHmMu MmexHid-
HOI nidmpumKu), diegicmb sIKUX 8U3Ha4aembCsi eghekmugHIiCmio suKopucmaHHsi 3abesrnedyysa-
JIbHUX CKMadosux (HopMamugHO-Mpasoeozo, IHhopmayiliHo2o i pecypcHo20 3abesrneyeHHs),
ma peanizauii OCHO8HUX MPUHUUNie yughposoi mpaHcgopmauii. Y cmpykmypi iHcmpymeHmig
yrpaeniHHsa 8udifieHo mpu OCHOBHI 6510KU (cmpameaidyHe yrpaesriHHs, ornepamueHe yrpas-
JIIHHSA, KOHMPOIb Ma MOHIMOPUHEZ), KOXEH 3 SKUX Mae c80€ (OyHKUiOHarIbHe MpU3Ha4YeHHs.

LlosedeHo, wo iHCmpyMeHmu yrpaersiiHHs CImeoproroMb OCHO8Y Orisl cmpamezidHOo20 rinia-
Hy8aHHS1, KoopOuHaujii Mixx ridpo3diramu ma MOHIMOPUHay pe3yribmamig 8rposadKeHHs Yughpo-
8UX pitueHb i mum camum eidieparomb KIto4o8y posib y 3abe3rnedeHHi y3200)KeHocmi, echekmus-
Hocmi ma bearnepepsHocMi 8cix emariig Uughpoesoi mpaHcghopmaui MpoMUCIo8uUX MidrnpUeEMCmSs.

BcmaHoeneHo, wo iHecmpymeHmu ¢hiHaHCy8aHHSI € OOHUM i3 KITHOHOBUX KOMIMOHEHMI8
op2aHi3ayiliHo-eKOHOMIYHO20 MexaHi3My yugbposoi mpaHchopmauii, o 3abesnedye npomu-
cnoei nidnpuemcmea HeobxiOHUMU biHaHco8UMU pecypcamu 05 peasisauii cmpameziyHux,
ornepauiliHUX ma opaaHisauiiHux 3MiH, sKi nompebye uugposa mpaHcgopmMauis; cmeopro-
romb biHaHcoei nepedymosu O 8rPOBadKeHHSI CydacHUX mexHorioeil, nidmpumKu iHHO8a-
UitHUX piweHb i 3abe3nevyeHHsT cmiliko2o po38UMKY MPOMUC08UX MidrnpuemMcmes 8 ymosax Yu-
bposoI EKOHOMIKU.

LocnidxeHo, wWo iHCMPyMeHMU MeXHIYHOI miOMPUMKU € Ko4oeuMu Orisl erpoea-
OXKEHHS, iIHmezapauii ma eghekKmugH0O020 8UKOpUCMaHHS UUghpo8UX MEXHOMO0R2Il Ha rnpomMucsio-
sux nidnpuemMcmeax, byHKUiOHarbHe MPU3Ha4YeHHs SKUX nonszae y 3abesneqyeHHi mexHidHoi
ocHoeu 0r1s pearnizauii yughposux piwieHb, asmomamus3sauii sUupobHUYUX rpouecie, aHanimuxku
i yrnipaeniHHsa daHumMu, kibepbesrneku ma nid2comosku riepcoHary. ObrpyHmoeaHo, Wo iHcmpy-
MEeHMU yrnpaerniHHs, hiHaHCy8aHHs ma mexHiYHoI nidmpumku ghopmyroms mpiady, sika 3abes-
reyye ycniwHy pearnizauito Uugpoeoi mpaHcghopmauii mpomMuciosux nidrnpuemecms.

AKUeHmMoeaHo ygaay Ha momy, Wo rnpu gpopMyeaHHi opaaHizaliliHo-eKOHOMIYHHO20 Me-
XaHismy Uuughpoeoi mpaHcghopmauii npomuciosi nidnpuemMcmea rnosUHHI Kepygsamuchk cucme-
MO MpuUHyUnie, siki susHadyarome nioxi0 00 8rposadKeHHs Uugposux mexHosoazil, yrnpas-
NiHHS pecypcamu ma po38UMKY opaaHi3ayiliHoi Kyrbmypu ma cripsiMosaHi Ha 3abe3ne4yeHHs1
cucmemMHocmi, eghekmueHOCmi ma cmiltkocmi 3MiH.

Knro4oei croea: opaaHizauiliHo-eKOHOMIYHUU MexaHi3Mm, rpomucriosi nidnpuemcmea;
yughposa mpaHcghopmauisi; yughpoesi mexHornoaii; yugposizauisi; iHcmpymeHmu yrpaesiiHHs;
IHCMpyMeHmu ¢hiHaHCy8aHHS; iIHCmpymMeHmu mexHiqdHoi nidmpumku; IHOycmpis 4.0.
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