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The article provides a comprehensive terminological and conceptual analysis of the strategy
for modernizing industrial enterprises through the prism of the sustainable development
paradigm. The relevance of the study is determined by the need for post-war reconstruction
of Ukraine’s industrial sector and the integration of domestic enterprises into the European
economic space, which requires compliance with strict environmental standards (European
Green Deal) and the implementation of Industry 4.0 principles. The aim of the work is to
deepen the theoretical and methodological foundations for the formation of a
modernization strategy and to develop the author’s conceptualization of this process in
the context of resource constraints and environmental challenges. The methodological
basis of the study consists of methods of semantic analysis, a systematic approach,
comparison, and generalization. As a result of analyzing the evolution of scientific thought
(the works of A. Chandler, M. Porter, V. Heiets), it has been established that in modern
conditions, the category of “strategy” is transforming from rigid long-term planning to
a flexible model of adaptive change management. The essence of the concept of
“modernization” has been studied, and the limitations of the technocratic approach,
which equates modernization exclusively with technical re-equipment or reconstruction
of fixed assets, have been proven. The necessity of transitioning to “eco-modernization”
based on the triad of sustainable development: economic efficiency, environmental safety,
and social responsibility has been substantiated. Based on the systematization of approaches,
the author proposes a definition of “strategy of sustainable modernization of an industrial
enterprise” as a systematic management process aimed at qualitative renewal of the
technological base and organizational structure to ensure growth in added value while
reducing resource intensity and minimizing negative impact on the ecosystem. A matrix
of target vectors for comprehensive modernization has been developed, covering the
technical, technological, organizational, environmental, and social levels of transformation.
The practical significance of the proposed approaches is confirmed by the case study of
Golden Tile Ceramic Group, where the introduction of energy-efficient technologies
(cogeneration) and closed production cycles has made it possible to achieve high
competitiveness indicators. It is concluded that systematic eco-modernization is the
only way to ensure the economic security of industrial enterprises in Ukraine.
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Introduction and formulation of the problem

The current stage of global economic
development is characterized by fundamental changes
in approaches to industrial business. The fourth
industrial revolution (Industry 4.0), the digitization
of production processes, and strict environmental safety
requirements (in particular, within the framework of
the European Green Deal) pose new challenges for
Ukrainian industrial enterprises [1].

Most domestic enterprises operate on the basis
of a technological structure that was formed in the
middle of the last century, which leads to excessive
energy consumption, low labor productivity, and a
significant technogenic load on the environment.

In this context, the issue of modernization comes
to the fore. However, simply “patching holes” or
replacing equipment on an ad hoc basis is no longer
enough to ensure competitiveness.

A comprehensive strategy is needed that takes
into account not only economic efficiency but also
the principles of sustainable development.

The issues of strategic management and
modernization are covered in the works of many
scholars, such as O. Amosha, Z. Shershnova, and
others. However, despite significant scientific
achievements, there is a certain discrepancy in the
interpretation of key concepts, especially in the context
of their combination with the concept of sustainability.

Modernization is often equated with reconstruction
or repair, which narrows its strategic significance.

Purpose of the article

The purpose of the article is to conduct a
terminological and conceptual analysis of the concepts
of “enterprise strategy” and “modernization” in order
to form a holistic vision of the modernization strategy
of an industrial enterprise in the context of sustainable
development.

Presentation of the main material

Evolution and modern interpretation of the
concept of “enterprise strategy”. The first step in
forming the concept of modernization is a clear
understanding of the category of “strategy.” This
concept has come a long way from military
terminology to the basis of modern management.
Analysis of scientific literature allows us to identify
several key approaches to defining this term.

In classical management theory, strategy was
primarily viewed as long-term planning, defining the
main long-term goals and objectives of a company
and approving the course of action and allocation of
resources necessary to achieve these goals.

In this context, the emphasis is on a logical
sequence: goal — plan — resources.

Over time, the approach has transformed. In a

dynamic market, strategy began to be viewed as a way
to gain competitive advantage, as a choice of what not
to do. In other words, strategy was seen as a way to
create a unique and advantageous position, involving
a specific set of activities. For modernization, this
means not just updating everything indiscriminately,
but selectively improving those processes that create
the most value.

The domestic scientific school has also made a
significant contribution to the development of this
concept, adapting it to the conditions of a transitional
economy. It defines a company’s strategy as a general
model of actions necessary to achieve its goals through
the coordination and allocation of the company’s
resources. The idea of coordination is important here,
as modernization requires the alignment of the interests
of different departments.

Another Ukrainian scientist, Z. Shershnyova,
suggests considering strategy as an adaptation tool:
“Strategy is a long-term direction of enterprise
development that leads it to a specific goal through
the implementation of a system of coordinated
decisions” [4].

Summarizing the above definitions, we can
conclude that for the purposes of our study, strategy is
not a static document, but a dynamic set of rules and
principles that allow an enterprise to effectively
transform its resources (including through
modernization) for survival and development in an
aggressive external environment.

The phenomenon of “modernization”: from
technical re-equipment to systemic transformation.
The term “modernization” (from the French
“modern” — newest, modern) is often used intuitively,
but in scientific discourse it has different nuances.

In the narrowest, technical sense, modernization
is understood as the improvement of existing
equipment. The economic dictionary defines
modernization as updating, improving, giving
something a contemporary look, transforming
economic systems in accordance with modern
requirements [5]. This approach is typical for
engineering and technical personnel, but it is
insufficient for top management, as it does not take
into account economic returns.

A more profound approach is demonstrated by
researchers who link modernization with innovative
development. O. I. Amosha considers modernization
as a structural restructuring: “Modernization of the
economy is structural and technological changes aimed
at increasing the competitiveness of national
production based on innovation” [6]. Here,
modernization is not an end in itself, but a means of
increasing competitiveness.
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In foreign literature, the term “modernization”
is often replaced or supplemented by the concepts of
‘retrofitting’ (modernization of old equipment) or
“revamping” (reconstruction). Researchers T. Stock
and G. Seliger note in the context of Industry 4.0
that modernization for Industry 4.0 is a cost-effective
strategy for implementing smart manufacturing
solutions in existing production systems [7].

It is important to distinguish between the concepts
of “modernization,” “reconstruction,” and “technical
re-equipment”:

— technical re-equipment is the replacement of
old equipment with new equipment without changing
the technological process;

— reconstruction is the rebuilding of existing
workshops and facilities;

— modernization is a broader concept that
encompasses both the first and second, but is necessarily
accompanied by qualitative changes in product
properties or process efficiency.

Thus, the modernization of an industrial enterprise
is a comprehensive process of upgrading the production
and technical base, technological processes, and
management system, the purpose of which is to overcome
technical backwardness and achieve compliance with
modern international standards.

Conceptualization of the modernization strategy
in the context of sustainable development. Today, it
is impossible to consider modernization in isolation
from the concept of sustainable development. The
traditional model of modernization often ignored

environmental consequences, focusing solely on profit.

The concept of sustainable development is based
on a triad: Economy + Ecology + Society.
Accordingly, the modernization strategy must be
transformed. As L. G. Melnyk notes: “The essence
of ‘green’ modernization lies not simply in installing
treatment facilities (“end of pipe”), but in restructuring
the technological process so that waste is minimized
or converted into a resource” [8].

An analysis of scientific sources allows us to
identify fundamental differences between traditional
and sustainable modernization strategies (Table).

A practical example of eco-modernization: the
Golden Tile Ceramic Group case study. An illustration
of the successful implementation of a sustainable
modernization strategy in domestic practice is the
experience of one of the leaders in the production of
building ceramics and faience — the Golden Tile
Ceramic Group (Golden Tile Ceramic Group), whose
production facilities are based at the Private Joint
Stock Company “Kharkiv Tile Plant” [9].

This enterprise is a representative example of
the transition from the Soviet economic model to a
modern vertically integrated ecosystem. The ceramics
and faience industry is traditionally characterized by
high energy consumption (firing products requires
significant amounts of natural gas) and the generation
of solid waste. Aware of these risks, the company’s
management chose a modernization strategy based
not only on upgrading its equipment, but also on the
principles of closed-loop and energy efficiency.

Table

Comparative analysis of approaches to enterprise modernization

Comparison Criteria

Traditional (Technocratic)
M odernization:

M odernization Based on Sustainable
Development
(Eco-modernization):

Main objective

Increase in production volumes,

Eco-efficiency, social responsibility,

reduction in production costs brand value growth
Main Goal Increasing production volumes, Eco-efficiency, social responsibility,
reducing production costs. brand value growth
Object of Impact ROI (Return On Investment), ESG- criterions (Environmental,

payback period

Social, Governance), carbon footprint

Therole of personnel

Operators who need to be trained to
work with new equipment

Active participantsin change,
promoters of a culture of lean
manufacturing

Attitude towards resources

Extensive use

Circular economy (closed loop)

Source: proposed by the author based on works [6, 11, 14, 15]

An analysis of Golden Tile’s modernization
measures reveals the key elements of its sustainable
development strategy:

— energy autonomy and cogeneration. The most
significant step towards eco-modernization was the

introduction of cogeneration technologies. The
company installed cogeneration units (based on GE
Jenbacher engines) that allow it to generate its own
electricity. A critically important aspect here is heat
utilization: the thermal energy released during

Strategy for modernizing industrial enterprises in the context of sustainable development:

terminological and conceptual analysis



254

ISSN 2415-3974. Exonomiunuii eicnux Jlepicagnoeo suuj0eo HaguanbHo2o 3aKaaoy

“Ykpaincokutl depyucasnuil Ximiko-mexnonoeiunutl yHieepcumem ”, 2025, N 2, C. 251-258

electricity generation is not emitted into the atmosphere
but is directed to technological needs — in particular,
to spray dryers for the preparation of press powder.
The result: This is a classic example of environmental
optimization, which has significantly reduced natural
gas consumption (reducing the carbon footprint) and
lowered the cost of production, making it competitive
in EU markets;

— resource efficiency and waste-free production.
The company’s modernization strategy involves a
transition to the principles of the circular economy.
A system for recycling technological waste has been
implemented at the plant. Broken tiles and faience
(shards), which were previously taken to landfills, are
now crushed and returned to the production cycle as
chamotte. In addition, the water purification system
operates in a closed cycle: after use, technical water is
purified and returned to production, which minimizes
water intake from natural sources and eliminates the
discharge of wastewater into the environment;

— technological re-equipment (Industry 4.0). The
modernization of production lines was carried out
with the involvement of the world leader in machine
building for the ceramic industry — the Italian group
SACMI. The introduction of digital printing
technologies has not only improved the aesthetic
qualities of the products, but also reduced the
consumption of pigments and chemical reagents, as
the pattern is applied in a precise and measured
manner, unlike the outdated methods of silk-screen
printing, which were accompanied by significant paint
losses;

— social and environmental aspect. The
modernization of the aspiration system and the
installation of modern filters on the kilns allowed the
company to minimize dust and sulfur compound
emissions into the atmosphere, which is critically
important for a company located within a large city
(Kharkiv).

Thus, the experience of Golden Tile confirms
our hypothesis that modernization is impossible
without an environmental component. The company
did not simply purchase new machines, but changed
its entire production philosophy. The economic effect
(reduction of the share of energy carriers in the cost
price) was achieved precisely thanks to environmental
solutions (cogeneration, recycling) [10]. This clearly
demonstrates that in the context of sustainable
development, ecology is a driver of economic
efficiency, not an obstacle to it. Thus, the Golden
Tile strategy can serve as a benchmark for other
enterprises in Ukraine’s industrial sector that are
planning recovery and modernization processes in
the post-war period.

Foreign researcher Joseph Huber, one of the
founders of the theory of ecological modernization,
argues that ecological innovations are central to the
strategy of ecological modernization. They include
efficiency strategies as well as coherence strategies [11].

This leads us to the need for a synthesis of
concepts. The combination of strategic vision,
modernization imperatives, and sustainability principles
allows us to formulate a new category.

Based on the analysis, we propose the following
definition: “A strategy for the sustainable modernization
of an industrial enterprise» is a long-term model of
systemic transformations of the material and technical
base and organizational structure, aimed at achieving
technological leadership through the introduction of
resource-saving and low-waste technologies, ensuring
a balance between economic profitability,
environmental safety, and social development of the
workforce.”

Such a strategy should include the following
stages:

— diagnostic: assessment of the level of physical
and moral wear and tear of assets, as well as an
environmental audit;

— target: setting KPIs (e.g., reducing energy
consumption by 20%, increasing automation by 30%);

— resource: search for funding (including green
loans and grants);

— implementation: direct procurement and
installation, retraining of personnel.

Thus, the stages of developing a modernization
strategy can be represented as follows (Fig.).

In our opinion, this is how the logic of
modernization should look in practice. The main
difference between this scheme and traditional
approaches is its cyclical nature. We are moving away
from the idea that modernization is a one-time action
(“bought — installed — forgotten”). Instead, we propose
a closed loop consisting of four steps (Fig.).

It all starts with diagnostics. Without a real
understanding of the current state of the funds, there
is no point in moving forward. Here, we emphasize
the use of SMART goals (Specific, Measurable,
Attainable, Relevant, Time-bound) so that plans are
tied to specific figures and deadlines and do not remain
abstract.

Next is the strategy stage. This is when
technologies are selected. As the experience of Golden
Tile, mentioned above, shows, this is where the fate
of the project is decided: whether it will be a simple
replacement of equipment or the implementation of
systemic solutions such as cogeneration. It is important
that the technology map is strictly tied to business
goals.

Kovalova M. O.



ISSN 2415-3974. Exonomiunuil gichuk Jlepicagnoeo euuj0e0 Hag4aibHo2o 3axkaady

255

“Ykpaincoxuti depyucasruil Ximiko-mexuonoeiunutl ynisepcumem”, 2025, Ne 2, C. 251-258

MODERNIZATION STRATEGY STAGES

&

® [T

2. STRATEGY
DEVELOPMENT

1. DIAGNOSIS
AND PLANNING

Selection of
technological solution.
Creation of a roadmap

Analysis of current state.
Defining goals (SMART)

1\

O

4. MONITORING AND
OPTIMIZATION

G XN 7

3. IMPLEMENTATION
AND DEPLOYMENT

Evaluation of results (KPI).
Action correction

Pilot projects, Scaling,
Change management

Continuous Improvemeant

Fig. Stages of the modernization strategy

Source: composed by author based on analysis of scientific sources

The third block of the scheme concerns
implementation. Here, the emphasis is on two things:
pilot launches (so as not to risk the entire production
at once) and working with people. Without adequate
change management, even the best equipment can be
idle due to staff resistance.

Monitoring closes the circle. We evaluate KPIs
and look at the real figures for savings or efficiency.
And most importantly, pay attention to the feedback
arrow at the bottom of the diagram. It takes us back
to the diagnostic stage.

In the current Ukrainian reality, where energy
prices are constantly rising, we cannot afford to stop.
The completion of one stage of modernization
automatically becomes the start of the search for new
reserves of efficiency.

Conclusions

The terminological and conceptual analysis
conducted in this article allows us to draw the following
conclusions:

The category of “business strategy” in modern
scientific literature has evolved from rigid planning to
a flexible model of searching for unique competitive
advantages. In the context of industry, strategy is a
tool for adapting the production system to a changing
environment. Whereas previously it was a rigid plan
for years to come, now it is flexibility. In conditions
of complete uncertainty, strategy is transformed from
a folder of documents into a set of living principles. It
is a tool that allows an enterprise to quickly maneuver
resources and find its unique advantages in an aggressive
market environment.

The concept of “modernization” has gone beyond
the purely engineering term. Today, it is not just a

matter of replacing an old machine with a new one,
but a comprehensive innovation process that affects
technology, management, and human resources. It
has been proven that equating modernization solely
with repair or reconstruction is a mistake and limits
the development of a company. It is wrong to think
that it is just a matter of “patching holes” or purchasing
new equipment. Modern modernization is a systematic
process. It affects not only the “hardware,” but also
the management logic and organizational structure. It
is not an end in itself, but a real way to bridge the
technological gap and integrate innovation into daily
work.

The integration of the concept of sustainable
development into the modernization process is an
unavoidable requirement of our time. The sources
analyzed (both Ukrainian and foreign) indicate a shift
in emphasis from “technocratic modernization” to
“eco-modernization.” The study clearly shows that
spending on “green” technologies is not a burden on
the budget, but rather a powerful driver of
competitiveness.

The author’s proposed definition of a “sustainable
modernization strategy” emphasizes consistency and
balance of interests. The practical implementation of
such a strategy will allow Ukrainian industrial
enterprises not only to renew their fixed assets, but
also to integrate into global value chains that require
compliance with high environmental and social
standards.

Finally, let us consider the strategic importance
for Ukraine. For our enterprises, such a transformation
is inevitable. In the context of post-war reconstruction
and movement towards Europe (with the requirements
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of the Green Deal), we have no other choice. Given
the prices of energy resources, energy-efficient
modernization is becoming a matter of economic
security and physical survival for Ukrainian industry
in global markets. Further research should focus on
developing a methodology for assessing the effectiveness
of implementing a sustainable modernization strategy
at enterprises in various industries.
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CTPATEI'TA MOJEPHI3ZALIII ITPOMUCJIOBOIO
IMIIIIPUEMCTBA B YMOBAX CTAJIOTO PO3BUTKY:
TEPMIHOJIOTTYHU I KOHIIENITYAJTbHUN
AHAJII3

Kosaavoea M. O.

Y ecmammi 30iticneno komnaekcHuil mepminonroeiuHul ma
KOHUenmyanvHuil awaniz cmpamezii MoOepHizauyii npomMucao8ux
nionpuemcme Kpizb NpuU3My napaduemu Cmanoeo po3eumky.
AxmyanvHicmos 00CAI0NCeHHS 3YyMOBAeHA HeOOXIOHICMI0 NOBOEH-
HoI 6i00ydoseu npomucnogoeo cekmopy Ykpainu ma inmeepayii
GIMYUUSHAHUX NIONPUEMCME Y €BPONCUCLKULL eKOHOMIYHUL NPOCMIp,
Wo eumMaeae OOMPUMAHHS JCOPCMKUX eKO0A0IMHUX CmaHoapmie
(European Green Deal) ma eénpoeaodcenns npunyunieé Industry 4.0.
Memoio pobomu € noeaubaeHHs meopemuko-memoOuHHUX 3acao
hopmyeanns cmpameeii modepHizauii ma po3poOKka aémopcvKoi
KoHUuenmyanizayii ybo2o npouecy 8 ymo8ax pecypcHux oOMedceHb
ma exkono2iuHux euxauxie. Memodonoeiuny 0cHO8Y 00CAIONCeHHS
CMAHOBAAMb MemoOU CeMAHMUYHO20 AHANIZY, CUCMEMH020 NiOX0-
0y, NODIGHAHHA Ma Y3aeaivHeHHs. Y pesyromami ananizy eeo-
NI0UIT HAYKOBOI OYMKU 6CMAHOBACHO, W0 8 CYYACHUX YMOBAX Kd-
meeopis «cmpameeis» MpPaHcGHoOpmMyemocs 8i0 JHCOPCMK020 006-
20CMPOK06020 NAAHYBAHHA 00 eHYYKOI Modeni adanmuenoeo yn-
paeninHs 3minamu. Jlocaioyceno cymuicmb NOHAMMS «MOOEPHI-
3ayis», 008€0eHO 00MeNCeHICMb MeXHOKPAMUYHO20 NiOX00y, AKUL
OMOMONCHIOE MOOEPHIZAUII0 BUKAIOUHO 3 MEXHIYHUM Nepeo30poeH-
HAM a00 PeKOHCMpPYKUiEr 0CHO8HUX (oHdie. OOIpyHMOBaHO
HeoOXiOHicmb nepexody 00 «eko-MoOdepHizauyii», wo 6azyemocs
Ha mpiadi cmanoeo po3euUmMKy: eKOHOMIYHIl e(heKmusHocmi, eKo-
n02iuHil Gesneyi ma coyianvrii éionogioarvhocmi. Ha ocHosi
cucmemamu3zayii nioxooie 3anponoHOBAHO ABMOPCbKE GU3HAYCHHS
«cmpamezii cmanoi MoOepHizauii npomMuci08020 RIONPUEMCMEA»
AK CUCMEMH020 YNpasaiHCbK0o20 Npouecy, CNpsIMO8AHO20 HA SAKic-
He OHOGAeHHS MeXHOA02IYHOI 6a3u ma opeaHizauiliHoi cmpyKkmy-
pu 015 3a6e3neveHHs 3pOCManHs 000aHoi eapmocmi Npu 0O0HO-
YACHOMY 3HUICEHHI PecypCOEMHOCMI ma MiHimMi3ayii He2amueHo-
20 enaugy Ha exocucmemy. Po3pobaeno mampuyio yinbosux eek-
mopié KOMNACKCHOI MOOepHI3auii, AKa O0XONAI0E MeXHIKO-mex-
HON02IMHULL, OPeAHI3AUITIHULL, eKO0A02IMHUL Ma COUianbHUU pieHI
mpancpopmauii. Ilpakmuuny 3nauywjicme 3anponoHOBaAHUX
nioxodie niomeepdiceno nHa npukaadi keticy «Golden Tile Ceramic
Group», de 6npo8aodiceHHs: eHepeoeheKmusHUX mexHoao2il (Ko-
2eHepayis) ma 3aMKHEHUX UUKAI6 8UpPOOHUUMEA 003604UL0 00-
cAemu 8UCOKUX NOKA3HUKIB KOHKYPEHMOCNPOMOJCHOCHI. 3po6-
NeHO BUCHOBOK, W0 CUCMEMHA eKOo-MoldepHizauis € Oeszanvmep-
HAMUBHUM WAAXOM 3a0e3neueHHs eKOHOMIYHOI 6e3neKu npomuc-
n08ux nionpuemcme Yxpainu.

KurouoBi ciioBa: cTparteris, MoaepHisallisg, MTpoOMUCIOBE
MiANPUEMCTBO, CTAJIUI PO3BUTOK, TEXHOJIOTiYHE OHOBJIEHHS,
€KOJIOTIYHUI MEHEMKMEHT, KOHKYPEHTOCIIPOMOXKHICTb.
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The article provides a comprehensive terminological and
conceptual analysis of the strategy for modernizing industrial
enterprises through the prism of the sustainable development
paradigm. The relevance of the study is determined by the need for
post-war reconstruction of Ukraine’s industrial sector and the
integration of domestic enterprises into the European economic
space, which requires compliance with strict environmental standards
(European Green Deal) and the implementation of Industry 4.0
principles. The aim of the work is to deepen the theoretical and
methodological foundations for the formation of a modernization
strategy and to develop the author’s conceptualization of this process
in the context of resource constraints and environmental challenges.
The methodological basis of the study consists of methods of
semantic analysis, a systematic approach, comparison, and
generalization. As a result of analyzing the evolution of scientific
thought (the works of A. Chandler, M. Porter, V. Heiets), it has
been established that in modern conditions, the category of
“strategy ” is transforming from rigid long-term planning to a flexible
model of adaptive change management. The essence of the concept
of “modernization” has been studied, and the limitations of the
technocratic approach, which equates modernization exclusively
with technical re-equipment or reconstruction of fixed assets, have
been proven. The necessity of transitioning to “eco-modernization”
based on the triad of sustainable development: economic efficiency,
environmental safety, and social responsibility has been
substantiated. Based on the systematization of approaches, the
author proposes a definition of “strategy of sustainable
modernization of an industrial enterprise” as a systematic
management process aimed at qualitative renewal of the
technological base and organizational structure fo ensure growth
in added value while reducing resource intensity and minimizing
negative impact on the ecosystem. A matrix of target vectors for
comprehensive modernization has been developed, covering the
technical, technological, organizational, environmental, and social
levels of transformation. The practical significance of the proposed
approaches is confirmed by the case study of Golden Tile Ceramic
Group, where the introduction of energy-efficient technologies
(cogeneration) and closed production cycles has made it possible
to achieve high competitiveness indicators. It is concluded that
systematic eco-modernization is the only way to ensure the economic
security of industrial enterprises in Ukraine.

Keywords: strategy, modernization, industrial enterprise,
sustainable development, technological renewal, environmental
management, competitiveness.
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