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MANAGEMENT OF ENTERPRISE CIRCULAR ECONOMY
DEVELOPMENT AS A FACTOR OF ECONOMIC RESILIENCE
AND COMPETITIVENESS

The article examines the theoretical and practical foundations of managing enterprise circu-
lar economy development as a factor in strengthening economic resilience and competitiveness. It
is substantiated that the traditional linear economic model based on the sequence of resource
extraction, production, consumption and waste generation no longer meets contemporary require-
ments for resource efficiency, environmental responsibility and long-term business performance.
The transition to a circular model involves retaining the value of products, materials and resources
within economic circulation for as long as possible through reuse, repair, refurbishment, remanu-
JSacturing, recycling and the creation of closed production cycles.

It is proved that the circular economy should be considered not only as an environmental con-
cept but also as a strategic enterprise management model capable of reducing resource intensity,
lowering production costs, decreasing dependence on unstable supply chains, generating new rev-
enue streams and increasing organizational adaptability to external crises. Effective circular trans-
Jformation requires the integration of economic, environmental, technological, organizational,
investment and marketing instruments into a unified enterprise development management system.

Special attention is paid to digital technologies, eco-innovation, industrial symbiosis, circu-
lar design, reverse logistics and responsible consumption in the formation of closed-loop value cre-
ation models. Digitalization is shown to ensure the traceability of resource flows, improve the trans-
parency of production operations, support forecasting of material consumption and optimize man-
agement decisions related to resource recovery and reuse.

The article proposes conceptual directions for managing enterprise circular economy devel-
opment, including strategic planning of circular transformation, resource diagnostics, product eco-
design, modernization of production processes, development of partnership networks, implementa-
tion of circular business models and assessment of economic, environmental and social outcomes.
It is concluded that the systematic application of circular principles contributes to strengthening
enterprise economic resilience, increasing resource efficiency, stimulating innovation activity and
creating long-term competitive advantages.

Keywords: circular economy, economic resilience, competitiveness, enterprise management,
resource efficiency, circular business models, eco-innovation, industrial symbiosis, reverse logistics,
sustainable development.

Tabl. 2. Lit. 11.

DOI: 10.32752/1993-6788-2026-1-301-537-550

Peer-reviewed, approved and placed: 12.07.2026

" ORCID ID: https://orcid.org/0009-0000-7126-4693

2 ORCID ID: https://orcid.org/0009-0008-7026-5318

* ORCID ID: https://orcid.org/0009-0006-0403-4795

| . e .. . . C. . . o .
Higher Educational Institution "Academician Yuriy Bugay International Scientific and Technical University". Ukraine.
Higher Educational Institution "Academician Yuriy Bugay International Scientific and Technical University". Ukraine.
Higher Educational Institution "Academician Yuriy Bugay International Scientific and Technical University". Ukraine.

© Vladyslav Novasardov, Oleg Frolagin, Roman Dobrovolskyi, 2026



538 EKOHOMIKA TA MDDKHAPOAHI EKOHOMIYHI BIQHOCUHN

Baamuciaas B. Hosacapmos, Ouaer B. ®pounarin, Poman B. [100poBobchbKmii

VITPABJIHHSA PO3BUTKOM IIUPKYJIAPHOI EKOHOMIKH
MIAIMTPUEMCTB K YUHHUK EKOHOMIYHOI CTIMKOCTI
TA KOHKYPEHTOCITPOMOZKHOCTI

Y cmammi docaidxnceno meopemuuni ma npuxaaoui 3acaou YnpasaiHHs po3eUMKOM
UUPKYASPHOT eKOHOMIKU NIONPUEMCME K YUHHUKA 3MIUHEHHA IX eKoHoMI4HOi cmilikocmi ma
KoHKYpernmocnpomoxcriocmi. Q0TpyHmogano, wo mpaouuitina AiniiHa mMooeab 20Cn00apro6anHsl,
3acHoeana Ha nocaidogHocmi «8UA00YGAHHA pecypcié — GUPOOHUUMEO — CHONCUGAHHA —
YymeopeHH: 6i0X00i6», He 8i0N06IOAE CYHACHUM BUMO2AM PAUIOHAALHO20 BUKOPUCIMAHHS Pecypcie,
eKon02iunol gidnosidarvHocmi ma 00620cmpoko6oi egpexkmuenocmi 6iznecy. Bcmanosaeno, wo
nepexio 00 yupkyaspuoi modeai nepedbauac 30epexcenHs uinHocmi mamepiaaie, npooykuii ma
pecypcie 'y 2ocnodapcvekomy o00icy npomseomM MAaxKcUMAabHO MPUEA1020 nepiody 3ae0AKU
HOGMOPHOMY GUKOPUCHAHHIO, PeMOHMY, 6i0H06.AeHHI0, MOOepHi3auii, nepepobaennro ma
dopmyeannio 3aMKHeHUX 6UPOOHUMUX UUKATE.

Jlogedeno, wo uupkyiapua exoHomixa NOGUHHA PO32AA0AMUCA He aAuumle AK eK0A02iMHa
KOHuenuisa, a sAK cy4acHa moodeid CMpameiuH020 YNPagAiHHA RiOnpuemcmeom, 3damna
3abe3nequmu CcKOpOHeHHs1 PecypcoMicmKocmi, 3HUNCEHHA GUPOOHUMUX GUMPAM, 3MeHUIeHHsl
3a.excHocmi 6i0 HecmaiAbHUX AAHUFO2I6 NOCMAYAHHS, (OPMYBAHHS HOBUX Ocepea 00X00y ma
niosuwiennsa adanmuerHocmi cy6’ekmie 2ocnooapiosanHs 00 306HIWHIX Kpu3. Busnauemno, wio
ehexmuene ynpaeaiHHa WUPKYAAPHOI MpaHchopmayicto nompebye inmezpauii eKoa02iMHUX,
CKOHOMIMHUX, MEXHOA0IYHUX, OP2AHI3AUIIHUX, IH6eCMUUIIHUX | MADKEMUH208UX IHCIPYMEHMIe
Y €0uny cucmemy ynpagainusa po3euUmMKom nionpuemcmaed.

Ocobaugy yeazy npudiaeno poai uyugpoeux mexuoaociil, exoiHHO8auill, NPoMUCAI060T
cuMOio3HoCMi, YUPKYAAPHO20 OU3ATIHY, Pe6epCUBHOI A102iCIUK MA 8I0N06I0AAbHO20 CHONCUBGAHHS
y opmyeanni 3amkHnenux modeaeli cmeopennsa eapmocmi. Q6rpynmosano, wio yugposizauis
3abe3ne4ye npocmedxncy8aHicms pecypcHux nomokie, nideuuLye npo3opicme eupooHu4ux onepayii,
00360.15€ NPOZHO3YBAMU PiGEHb CHONCUGAHHA Mamepiaaie i cnpuse onmumizauii ynpagaiHcbKux
Ppiuens wodo noemMopHo20 BUKOPUCIMAHHSA Pecypcia.

3anpononoeano KOHUenmMyaabri HaNPAMU YRPAGAIHHA PO3GUMKOM UUPKYAAPHOT eKOHOMIKU
nionpuemcme, AKi 0XONANOMb cmpameiyne NAAHYBAHHS UUDPKYAAPHOT mpawncghopmauii,
PpecypcHy diazHocmuky, exoous3aiin npooykuii, MooepHizauiro eupoOHUMUX npouecie, po36UMOK
napmHepcoKux Mmepedc, 3ACMOCYBAHHs UUPKYAAPHUX Oi3Hec-modeaell ma OUIHIOBAHHSA
eKOHOMIMHUX, eK0A02iMHUX i couiaibHux pe3yabmamie. /losedeno, wo cucmemue 6npoead’ceHns
NPUHUUNIE UUPKYAAPHOCMI CHPUAE 3MIUHEHHI0O eKOHOMIYHOi cmilikocmi nionpuemcms,
niosuuiennro0 egheKmueHOCHi GUKOPUCIMAHHS Pecypcie, PO36UMKY IHHOBAUIIHOI akmueHocmi ma
dopmyeannio 00620cmpoKosux KOHKypeHMHUX nepesae.

Karouosi caosa: yupkyasapHa eKoHomika, eKOHOMIMHA CMIlIKiCMb, KOHKYDEHMOCHPOMOJICHICMb,
VAPAGAIHHA NIONPUEMCINBOM, pecypcoepeKmusHicmy, UUpKyAapHi 6i3Hec-modeni, eKoiHHO8auil,
npomucaoguii cumbios, pegepcugHa no2icmuka, cmanuii po3eumox.

Problem statement. Modern enterprises operate in conditions of increasing
resource constraints, instability of raw material supply, rising cost of energy and mate-
rial resources, aggravation of environmental problems and increasing social demands
for business responsibility. The traditional linear business model, which involves the
extraction of resources, their processing, production, consumption and subsequent
generation of waste, is gradually losing its ability to ensure long-term efficiency and
sustainability of business activities. Given the limited natural resources and high
dependence of production on external supplies, such a model creates significant eco-
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nomic, environmental and logistical risks. The problem of rational use of resources
becomes particularly relevant in the context of structural transformation of the econ-
omy, technological modernization of production and the need to adapt enterprises to
the principles of sustainable development. Enterprises are increasingly faced with the
need not only to reduce production costs, but also to change the logic of value cre-
ation itself, moving from single-use of resources to their multiple involvement in eco-
nomic circulation. This necessitates the development of a circular economy, which
involves minimizing material losses, extending the life cycle of products, reusing
components, restoring products, and converting waste into secondary resources. The
circular economy forms a fundamentally new approach to enterprise management.
Its implementation requires changes not only in production technologies, but also in
strategic planning, investment policy, logistics, marketing, product design, and inter-
action with suppliers and consumers. Within the framework of the circular model, the
enterprise must manage not individual operations, but the entire life cycle of prod-
ucts, starting from the selection of materials and ending with the return of used goods
to the production system.

At the same time, circular transformation creates not only additional obligations
for enterprises, but also significant economic opportunities. Reducing the consump-
tion of primary raw materials, reusing materials, reducing disposal costs, developing
service models and implementing environmentally friendly innovations can ensure
increased profitability, stability of cash flows and independence from external
resource fluctuations. Due to this, the principles of circularity are directly linked to
the economic sustainability of the enterprise and its ability to maintain functionality
in crisis conditions. The competitiveness of enterprises in the modern environment
also increasingly depends on their ability to meet environmental requirements,
demonstrate resource efficiency, ensure transparency of the origin of materials and
implement innovative business models. Consumers, investors, partners and other
stakeholders pay attention not only to the price and quality of products, but also to
their environmental characteristics, durability, maintainability and reusability.
Accordingly, circularity is becoming an important factor in market positioning, busi-
ness reputation and the formation of long-term consumer loyalty. Despite the grow-
ing attention to the problems of the circular economy, in practice, enterprises often
implement its individual elements in a fragmented manner. The most common meas-
ures remain waste reduction, energy saving or the use of secondary raw materials,
while the strategic transformation of business models, product life cycle management
and the formation of inter-organizational circular networks are underdeveloped. This
indicates the need to develop a holistic management approach that will allow to har-
monize the resource, technological, financial, organizational and market aspects of
circular transformation.

Thus, the relevance of the study is due to the need for theoretical justification and
practical improvement of the management system for the development of the circular
economy of enterprises. Of particular importance is the definition of mechanisms by
which circular principles can be transformed into real factors of economic sustainabil -
ity, innovative development and increased competitiveness of business entities.

Analysis of publications. The issues of circular economy development and its
impact on the economic sustainability of enterprises are increasingly being studied by
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both foreign and domestic scientists. Modern research shows that the transition from
a linear to a circular business model is not only an environmental necessity, but also
an important tool for increasing competitiveness, resource efficiency and innovative
development of enterprises.

The works of I. M. Biletska substantiate the need to form modern management
mechanisms for innovative development of enterprises, which are based on the inte-
grated use of infrastructure, organizational and management tools. The author
emphasizes that effective management of enterprise development should be based on
systematic decision-making, innovation and adaptability to changes in the external
environment [1]. The research of O. Honchar and A. Berdychevsky is devoted to the
issues of increasing the efficiency of enterprise development on the basis of innova-
tion. Scientists prove that the long-term competitiveness of modern enterprises is
largely determined by the ability to implement innovative business models, improve
management processes and effectively use available resources, which is fully consis-
tent with the concept of a circular economy [2]. A significant contribution to the
development of modern approaches to enterprise management was made by O.
Khodakivska, I. Hnatenko, T. Dyachenko and I. Sabii, who substantiated business
models in the conditions of an innovative economy and a knowledge economy. The
authors focus on rational resource management, cost optimization and integration of
innovative development mechanisms, which are important components of the transi-
tion to a circular business model [3]. The issue of implementing innovative manage-
ment solutions was also reflected in the works of I. Antonenko and I. Melnyk, who
consider service innovations as an effective tool for modern enterprise management.
Their findings confirm that innovative management directly affects the increase in the
efficiency of business entities and the creation of new competitive advantages [4].
Scientific results of O. Tabenskaya are devoted to the development of integration
processes that contribute to the formation of partnership models of interaction between
business entities. In modern conditions, it is the integration of enterprises into produc-
tion networks, clusters and innovation ecosystems that creates the prerequisites for the
development of industrial symbiosis, resource reuse and the formation of circular value
chains [5]. An important place among modern research is occupied by the works of 1.
Hnatenko, Y. Popova, 1. Bachkir and K. Nechyporenko, which reveal the strategic pri-
orities of innovative economy management based on scenario foresight, development of
intellectual potential and scientific and technological resources. The approaches pro-
posed by the authors can be used in the formation of strategies for circular transforma-
tion of enterprises [6]. The research of Y. Borutskaya, O. Krupa, N. Stoyko, M. Zos-
Kior, V. Ilyin, E. Svyryda, O. Perepelyukova, O. Mikhailuk, N. Niecheva, as well as I.
Hnatenko, E. Snitko, R. Markova and V. Utkin is devoted to the issues of clustering,
development of labor potential, innovative entrepreneurship, logistics management and
interorganizational cooperation. The obtained results show that the development of
cluster models, effective use of human capital, digitalization of management and inte-
gration of enterprises into network structures create favorable conditions for the spread
of the principles of the circular economy, ensure more efficient use of resources and
contribute to increasing the economic sustainability of enterprises [7-11].

At the same time, the analysis of modern scientific literature shows that, despite
significant scientific achievements in the field of sustainable development, innovation
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management, resource efficiency and circular economy, the issues of comprehensive
management of the development of the circular economy of enterprises as an inte-
grated system for ensuring their economic sustainability and long-term competitive-
ness remain insufficiently researched. This is what led to the need for further research
and development of the author's approach to the formation of a mechanism for man-
aging the circular transformation of enterprises.

Presentation of the main results. The transformation of the modern economy
necessitates a review of traditional approaches to enterprise development manage-
ment. If for a long time the main goal of production activity was to maximize the vol-
ume of production and sales of products, today the priority is to ensure the efficient
use of resources throughout the entire product life cycle. That is why the concept of
a circular economy is gradually transforming from a purely environmental initiative
into a strategic tool for long-term development of enterprises, which combines eco-
nomic, environmental, technological and social goals. Unlike the linear business
model, the circular economy is focused on maximizing the value of resources through
the multiple use of materials, extending the life cycle of products, restoring individ-
ual components, upgrading products and using secondary raw materials in produc-
tion processes. This approach allows you to significantly reduce the dependence of
enterprises on the instability of global raw materials markets, minimize the impact of
resource crises and form more sustainable production systems. The economic sus-
tainability of an enterprise in the context of circular transformation is determined not
only by the financial results of its activities, but also by the enterprise's ability to main-
tain the stability of production processes in the face of limited resources, changing
market conditions, increased environmental regulation and rapid technological
development. In this context, the circular economy acts as a mechanism for diversi-
fying resource supply, which allows reducing production risks and increasing the
adaptability of the enterprise to changes in the external environment. An important
feature of the circular economy is the change in the principles of value formation. If
in the traditional model the main source of profit is an increase in the volume of sales
of new products, then circular business models provide for obtaining additional eco-
nomic benefits through service, repair, modernization of products, resale of refur-
bished products, processing of materials and the use of secondary resources. This
allows enterprises to form new markets, increase profitability and strengthen long-
term relationships with consumers [2; 6; 10-11].

One of the key areas of development of the circular economy is the implemen-
tation of eco-design principles. The formation of products should be carried out tak-
ing into account the possibility of their repair, modernization, reuse of individual
components, casy dismantling and effective recycling after the end of operation. This
approach allows, even at the design stage, to minimize future costs for waste man-
agement, reduce the use of primary raw materials and ensure a longer product life
cycle [1; 3-5]. The development of reverse logistics plays an equally important role.
Unlike traditional logistics systems that ensure the movement of material flows from
the manufacturer to the consumer, reverse logistics organizes the return of used prod-
ucts, packaging, individual parts and materials to the production cycle. Thanks to
this, enterprises are able to reuse a significant part of resources, reduce the purchase
of new materials and generate additional economic benefits. In modern conditions,
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one of the determining factors of successful circular transformation is the digitaliza-
tion of resource flow management. The use of digital platforms, Internet of Things
(IoT) technologies, artificial intelligence systems, digital twins of production,
blockchain technologies and big data analytics allows for continuous monitoring of
resource use, forecasting the volume of waste generation, optimizing production
processes and ensuring traceability of materials throughout their life cycle. An impor-
tant component of the development of the circular economy is industrial symbiosis,
which involves the interaction of several enterprises with the aim of effectively using
secondary resources. In such a system, the waste of one enterprise becomes a resource
for another, which allows minimizing material losses, reducing production costs and
reducing the negative impact on the environment [3; §; 11]. In addition to the eco-
nomic effect, industrial symbiosis contributes to the formation of new partnerships,
the development of regional production clusters and stimulates the spread of innova-
tions between participants in economic networks. In order to systematize the areas of
management of the development of the circular economy, an author's model is pro-
posed that covers all stages of the circular transformation of an enterprise (Table 1).

The proposed model demonstrates that the circular economy cannot be limited
to individual environmental measures. It must be integrated into the strategic man-
agement system of the enterprise and cover all stages of value creation — from product
planning to resource reuse. It is the complex nature of the circular transformation that
provides a synergistic effect, when increasing resource efficiency simultancously con-
tributes to reducing costs, reducing environmental burden, strengthening economic
sustainability and forming new competitive advantages [4; 10]. Thus, the development
of the circular economy should be considered as a strategic direction of enterprise
modernization, which allows combining the economic interests of business with the
principles of sustainable development, innovation and responsible use of natural
resources. In modern conditions, it is the ability of an enterprise to implement circu-
lar business models that will increasingly determine its position in the domestic and
international markets, investment attractiveness and long-term development potential.
After implementing the basic elements of the circular economy, the enterprise moves to a
qualitatively new stage of development, which is characterized by the integration of
resource efficiency into all functional management subsystems. In such a system, man-
agement decisions are made not only taking into account financial feasibility, but also
from the standpoint of long-term preservation of natural capital, minimizing production
losses, increasing environmental responsibility and ensuring sustainable development.
This allows enterprises to form a new model of economic growth, in which the source of
competitive advantages is not the scale of resource consumption, but the efficiency of
their use. Of particular importance is the integration of the principles of the circular econ-
omy into the functional subsystems of enterprise management [3; 8; 11]. Production
management is focused on the implementation of resource-saving technologies, financial
management — on assessing the economic feasibility of circular investments, marketing
management — on the formation of demand for environmentally responsible products,
logistics management — on the development of reverse logistics systems, and personnel
management — on the development of personnel competencies in the field of environ-
mental management and innovation. It is the complex combination of these areas that
ensures the achievement of a synergistic effect from circular transformation.
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Table 1. Conceptual model of management of the development of the circular econ-
omy of an enterprise, author's development

Management stage

Key management activities

Expected results

1. Formation of a
strategic vision

Defining circular transformation
goals, integrating circular economy
principles into corporate strategy

Formation of a long-term strategy
for sustainable development of the
enterprise

2. Comprehensive
resource
diagnostics

Analysis of the use of material,
energy and information resources,
assessment of resource losses

Identification of reserves for
increasing resource efficiency

3. Design of a
circular business
model

Formation of a model for resource
reuse, closed production cycles and
new sources of value creation

Increasing the efficiency of
resource potential use

4. Eco-design of
products

Development of products taking
into account the possibility of
repair, modernization, reuse and
recycling

Extending the product life cycle and
reducing waste

5. Modernization of

Implementation of resource-saving

Reducing production costs and

control resource flows

production technologies, use of secondary raw | material consumption of products
processes materials, minimization of losses

6. Digitalization of Use of digital platforms, loT, Big Increasing the efficiency and
management Data, artificial intelligence to quality of management decisions

7. Development of
reverse logistics

Organization of the return of
products, packaging and materials
to the production cycle

Reducing costs for purchasing
resources and waste management

8. Formation of
partner networks

Development of industrial
symbiosis, inter-industry
cooperation and cluster interaction

Optimizing the use of secondary
resources and expanding
partnerships

9. Innovation
management

Implementation of ecological,
technological, organizational and
marketing innovations

Increasing innovative activity and
competitive advantages

10. Monitoring and
evaluation of
effectiveness

Analysis of economic,
environmental and social indicators
of circular transformation,
adjustment of management
decisions

Increasing management
effectiveness and continuous
improvement of the system

11. Strategic results

Integration of all elements of the
circular economy into the
enterprise management system

Strengthening economic
sustainability, increasing
competitiveness, resource
efficiency, investment
attractiveness and ensuring long-
term sustainable development of
the enterprise

At the same time, the effectiveness of the development of the circular economy
largely depends on the level of managerial maturity of the enterprise, its innovative
potential, financial capabilities and the ability to quickly adapt to changes in the
external environment. Practice shows that the greatest effect is achieved under the
condition of simultaneous implementation of technological innovations, digitaliza-
tion of business processes, modernization of production and formation of partnership
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networks between enterprises, scientific institutions and state authorities. In order to
comprehensively characterize the main tools for managing the development of the
circular economy, it is advisable to systematize them by functional areas (Table 2).

Table 2. Characteristics of the main tools for managing the development
of the circular economy of an enterprise, author's development

Management Implementation tools Expected economic Impact on
Direction effect competitiveness
Resource Resource audit, material Reduction of material Increasing resource
Management reuse, secondary raw costs and lower efficiency and financial
materials product costs sustainability
Production Resource-saving Reduction of Increasing productivity
Management technologies, eco-design, production losses and | and product quality
equipment modernization | energy intensity
Logistics Reverse logistics, product | Reduction of logistics Forming closed
Management life cycle management, costs and reuse of production cycles
waste return resources
Innovation Eco-innovations, digital Increase in Forming technological
Management technologies, automation | management competitive advantages
of production processes efficiency and
optimization of
business processes
Marketing Green marketing, eco- Increase in demand Strengthening the
Management labeling, service business for products and image of the enterprise
models expansion of sales and consumer loyalty
markets
Investment Green investments, ESG Attracting long-term Increasing the
Management financing, circular projects | capital and reducing investment
investment risks attractiveness of the
enterprise
Personnel Environmental training, Increase in labor Forming human capital
Management development of circular productivity and for circular
competencies, staff innovative activity transformation
motivation

The presented systematization shows that the circular economy covers almost all
functional subsystems of enterprise management. Unlike traditional approaches, in
which environmental measures are considered as a separate area of activity, the pro-
posed approach involves the integration of circularity principles into the general sys-
tem of strategic management. This allows to ensure the consistency of management
decisions, increase the efficiency of the use of production resources and create con-
ditions for the formation of long-term competitive advantages.

An important factor in the successful implementation of the circular model is
continuous monitoring of its effectiveness. The assessment of effectiveness should be
carried out according to a system of interrelated economic, environmental, social and
innovation indicators, which allow determining the degree of achievement of the
strategic goals of the enterprise. A comprehensive assessment system creates an infor-
mation basis for timely adjustment of management decisions, optimization of
resource flows and increasing the effectiveness of circular transformation [1; 5; 8-11].
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In modern business conditions, it is enterprises that are able to integrate the
principles of the circular economy into their corporate strategy that receive signifi-
cant advantages in the field of resource conservation, innovative development, invest-
ment attractiveness and adaptation to global economic challenges. This gives grounds
to consider the circular economy not as a separate environmental concept, but as a
modern management paradigm that forms a new model of economic sustainability
and competitiveness of enterprises. Further development of the circular economy of
enterprises should be carried out on the basis of quantitative assessment of the effec-
tiveness of management decisions. The use of integral indicators allows not only to
assess the current level of circular transformation, but also to identify areas for
improving the efficiency of resource use, innovative activity and economic sustain-
ability of the enterprise. A comprehensive approach to assessment provides the
opportunity to compare results between enterprises in different industries, form man-
agement ratings and justify investment decisions regarding the implementation of cir-
cular projects.

One of the key indicators proposed is the Integrated Circular Economy
Development Index (ICED), which summarizes the level of resource efficiency,
material reuse, innovation activity, environmental performance, and digital maturity
of the management system:

n . .

ICED = . . wi X Ci,

i=1

where ICED — integral index of circular economy development of the enterprise; Ci

— normalized partial indicators of circular development; wi — weight coefficients of
the corresponding indicators; wi = 1.

The proposed indicator allows for a comprehensive assessment of the level of cir-
cular transformation of an enterprise and to identify the strengths and weaknesses of
the management system. The next important criterion is the resource circularity
coefficient, which characterizes the share of material resources that are returned to
the production cycle after use:

K Rr
rc=—,
Rt

where: Kr — resource circularity coefficient; Rr — volume of reused or recycled

resources; Rt — total volume of used material resources.

An increase in the value of this coefficient indicates a reduction in the enter-
prise's dependence on primary raw materials, an increase in the efficiency of using
material flows and a decrease in the negative impact of production on the environ-
ment.

From the perspective of strategic management, the assessment of the economic
result from the implementation of circular technologies is of particular importance.
For this purpose, it is proposed to use the economic efficiency index of circular trans-
formation, which reflects the ratio of the obtained economic effect to the investments
made:
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S+ Ca+ Pi
IEce = ———,
Ic
where: /Ece — index of economic efficiency of circular transformation; .S — savings in
material and energy costs; Ca — additional income from the reuse of resources and
secondary raw materials; Pi — increase in profit due to the implementation of circular
business models; Ic — total investment in the development of the circular economy.

The proposed system of indicators allows for a comprehensive assessment of
both the level of development of the circular economy and the effectiveness of man-
agement decisions regarding its implementation. Unlike the use of separate econom-
ic or environmental indicators, the integrated approach ensures simultaneous con-
sideration of resource efficiency, financial results, innovative activity and environ-
mental impact of the enterprise. The use of the above models creates a methodologi-
cal basis for the formation of a system of strategic monitoring of circular transforma-
tion. The results obtained can be used by the management of enterprises to adjust the
corporate strategy, assess the effectiveness of investment programs, select priority
areas for modernization of production and increase the level of economic sustain-
ability. In addition, the proposed toolkit is universal and can be adapted to enterpris-
es of various types of economic activity, which increases its practical value and the
possibility of use in the system of strategic management of circular development [4;
7; 11]. The next direction of improving the system of management of the develop-
ment of the circular economy is the formation of an effective organizational and eco-
nomic mechanism for its implementation. Such a mechanism should combine the
strategic goals of the enterprise with current management processes, ensuring consis-
tency between production, financial, innovation, marketing and environmental poli-
cies. It is integrated management that creates the prerequisites for achieving long-
term results of circular transformation and minimizes the risks of fragmented imple-
mentation of individual environmental measures. An important component of such a
mechanism is the information and analytical support system. In modern conditions,
management decisions should be based on operational information on the movement
of material flows, the level of resource use, the structure of production costs, envi-
ronmental indicators and the effectiveness of innovation activities. The formation of
a single digital information environment allows for constant monitoring of the effi-
ciency of resource use, timely detection of losses and prompt correction of produc-
tion processes.

An equally important prerequisite for the development of a circular economy is
the improvement of the corporate governance system. The management of the enter-
prise must ensure the integration of the principles of circularity into strategic docu-
ments, investment programs and the system of corporate values. This involves the for-
mation of an appropriate organizational culture in which the economical use of
resources, environmental responsibility and innovation become integral components
of management activities. Of particular importance is the development of human
capital as one of the key factors of successful circular transformation. The transition
to new business models requires not only technological renewal of production, but
also the formation of new professional competencies of personnel. Employees must
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have modern knowledge in the field of resource efficiency, environmental manage-
ment, digital technologies, product life cycle management and the implementation of
innovative projects. Investments in the professional development of personnel ensure
increased labor productivity, stimulate the generation of innovative solutions and
accelerate the adaptation of the enterprise to changes in the external environment.

In the process of implementing a circular economy, the development of a risk
management system is also an important task. The main risks of circular transforma-
tion include insufficient financial resources, technological uncertainty, low level of
development of the secondary raw materials market, instability of the regulatory envi-
ronment, insufficient readiness of personnel for organizational changes and fluctua-
tions in demand for circular products. Accordingly, the risk management system
should provide for the identification of potential threats, assessment of the probabil-
ity of their occurrence, determination of the level of possible losses and development
of a set of preventive measures to minimize the negative impact. The effectiveness of
the circular model is largely determined by the level of interaction of the enterprise
with external stakeholders. Suppliers ensure the use of environmentally safe raw
materials and materials, research institutions contribute to the development of inno-
vative technologies, state authorities form the regulatory environment and financial
incentive mechanisms, while consumers determine the market demand for circular
products. Thus, the successful implementation of the circular economy is possible
only if an integrated ecosystem of cooperation is created, within which all partici-
pants in the value chain are interested in achieving common economic, environmen-
tal and social results [3; 8; 10].

At the same time, the development of the circular economy opens up new
opportunities for diversifying the sources of income of the enterprise. In addition to
the sale of the main products, enterprises can receive additional economic benefits
from the sale of secondary raw materials, the provision of services for the repair and
modernization of products, after-sales service, equipment restoration, processing of
production waste and the implementation of models for the sharing of products. Such
diversification contributes to increasing financial stability, reducing dependence on
the situation of individual markets and ensuring the stability of cash flows in the long
term. Thus, the strategic management of the development of the circular economy
should be based on the principles of complexity, adaptability, innovation and contin-
uous improvement. The combination of modern management technologies, digital
tools, effective use of human capital and integration of the enterprise into circular
production ecosystems creates the basis for the formation of a qualitatively new
model of economic development. It is such a model that ensures not only an increase
in the competitiveness of enterprises, but also their ability to function effectively in
the conditions of global economic transformations, resource constraints and
increased requirements for sustainable development.

Conclusions. As a result of the research, it was established that the development
of the circular economy is one of the key strategic directions for increasing the eco-
nomic sustainability and competitiveness of modern enterprises. Unlike the tradi-
tional linear business model, the circular approach ensures the integrated use of
resources, minimizing losses, re-involving materials in the production cycle and cre-
ating new sources of economic value. This allows enterprises to adapt more effective-
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ly to resource, environmental and economic challenges, ensuring stable functioning
in conditions of high uncertainty. It is substantiated that effective management of the
development of the circular economy should be carried out on the basis of integrat-
ing production, financial, logistics, innovation, personnel and marketing compo-
nents of management. This approach contributes to the formation of a holistic man-
agement system in which the principles of resource efficiency, environmental respon-
sibility and innovative development are integrated into all business processes of the
enterprise. The proposed conceptual model of circular economy management
reflects the relationship between strategic planning, digitalization, modernization of
production, development of partner networks and assessment of the effectiveness of
management decisions.

The article improves the methodological approach to assessing the level of devel-
opment of the circular economy by proposing an integral index of the development of
the circular economy of an enterprise, a resource circularity coefficient and an index
of economic efficiency of circular transformation. Unlike existing approaches, the
proposed system of indicators allows for a comprehensive assessment of the efficien-
cy of resource use, the effectiveness of innovation activity, the level of material reuse
and the economic effect of the implementation of circular business models. This cre-
ates a methodological basis for strategic monitoring of circular transformation
processes and making informed management decisions. It is proven that digitaliza-
tion is one of the key drivers of the development of the circular economy of enter-
prises. The use of artificial intelligence technologies, the Internet of Things, digital
platforms, big data and analytical management support systems ensures transparency
of material flows, increases the efficiency of management decision-making, opti-
mizes production processes and contributes to the formation of closed cycles of
resource use. At the same time, digital technologies increase the adaptability of enter-
prises to dynamic changes in the market environment and create the prerequisites for
the development of innovative business models. The practical significance of the
results obtained lies in the possibility of using the proposed conceptual provisions,
methodological approaches and a system of indicators when forming corporate
strategies for circular development, developing resource efficiency programs, mod-
ernizing production, assessing the investment feasibility of circular projects and
implementing strategic management systems for enterprises. The proposed recom-
mendations can be used by heads of enterprises, state authorities and local govern-
ments when forming a policy of sustainable industrial development, supporting inno-
vative activities and stimulating the transition to a circular economy model.

It is advisable to link the prospects of further scientific research with the develop-
ment of economic and mathematical models for predicting the effectiveness of circular
transformation of enterprises, improving the methods of integral assessment of the level
of circularity of business processes, studying the impact of digital technologies and arti-
ficial intelligence on the management of resource flows, as well as the formation of
organizational and economic mechanisms for the development of industrial symbiosis,
circular clusters and inter-industry partnership networks. The implementation of these
areas will contribute to the further development of the theory and practice of the circu-
lar economy, ensuring the economic sustainability of enterprises and increasing their
competitiveness in the conditions of global transformation of the world economy.
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