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The article provides a comprehensive assessment of the level of
competitiveness of Ukrainian food industry enterprises based on circular
innovations. The feasibility of integrating the principles of the circular economy into
the enterprise management system as a key tool for increasing resource efficiency,
reducing production costs and forming sustainable competitive advantages is
substantiated. It is proven that in conditions of military challenges, circular
innovations acquire strategic importance, ensuring the adaptability and stability of
the functioning of enterprises. The dynamics of production, resource and
innovation-environmental indicators of the development of the industry in the pre-
war and war periods are analyzed. The impact of the circularity index on the
competitiveness of enterprises is determined. It is established that the
implementation of circular innovations contributes to increasing the economic
stability and adaptability of enterprises to crisis conditions. The directions of
development of circular business models, digitalization of production and

integration of enterprises into European value chains are outlined.

Y cmammi npoeedeno xomniexchy oyiHKy pieHs KOHKYPEHMOCHPOMONCHOCHII
RIONPUEMCIMB XAPUYOB0i NPOMUCTO80CMI YKpainu Ha 3acadax YUpKYIAPHUX IHHOBAYILL.
Y npoyeci docnioxcenns suxopucmano memoou eKOHOMIYHO20 AHATI3Y, NOPIGHAHHS,
epagiunoco MOOeno8amHs, IHOEKCHO20 NiOX00y ma KOpenayiiHO-pecpecilino2o
aHanisy, wo 00360JUN0 OYIHUMU B3AEMO38 30K MINC IHHOBAYIUHOW AKMUBHICHIO,
pisHem ymunizayii 6i0Xo0i8, BUKOPUCMAHHAM MOPUHHOI CUPOBUHU MA NOKAZHUKAMU
KOHKYPEHMOCNPOMOICHOCI NIONPUEMCING Xapu060i npomuciosocmi. OOTpYHmMoaHo
O0oYiIbHICMb THMe2payii NPUHYUNIE YUPKYIAPHOI eKOHOMIKU 8 CUCHeEM) YRPAGIIHHS
NIONPUEMCIBAMU SIK BANCIUBO20 ITHCIPYMEHMY NIOBUWYEHHSL PeCypCcoepheKkmusHoCnii,
SHUIICEHHS BUPOOHUYUX 8umpam ma Gopmy8arHs CMIUKUX KOHKYPEHMHUX nepesae.
Jloseoeno, w0 6 YyM06aX BOEHHUX BUKIUKIE@ YUPKVIAPHI IHHOBayii Habyearoms
cmpameziuHo20 — 3HAYEeHHs,  3a0e3neuyiouu  a0anmueHicmv i CMAOLIbHICMb
@ynxyionysanus nionpuemcms. 1lposedeno ananiz OUHAMIKU BUPOOHUYUX, PECYPCHUX

ma IHHOBAYINIHO-EKON02IYHUX NOKA3HUKIE PO3GUMKY 2aJ1)3i O0BOEHHO20 MA 80EHHO20



nepiody.  3anponoHo6anHo  nioxi0 00  PO3PAXYHKY — IHMESPAIbHO20  IHOEKCY
YUPKVIAPHOCMI K  V3A2ANbHIOIOY020 HOKA3ZHUKA eeKmu8HoCmi 8NpOBaA0NCEeHHS
YUDPKYIAPHUX ~ NPAKMUK Y  6upobHuui npoyecu. Busnaueno ennug indexcy
YUPKVIAPHOCMI HA KOHKYPEHMOCNPOMONCHICMb NIONPUEMCMS. 3a pesyivmamamu
00CNI0JHCEHHSL 008€0EHO, W0 3POCMAHHS THOEKCY YUPKYISIPHOCHT CYNPOBOONCYEMbCS
RIOBUWEHHAM — PEeHMAOEbHOCMI, CKOPOYEHHAM  eHEepP2OEMHOCI  BUPOOHUYMEA,
ONMUMI3aYiclo  BUKOPUCIMAHHA pecypci8 ma HNOCUEHHAM DPUHKOBUX NO3UYiU
nionpuemcms. IIpakmuune 3HAUEHHs OMPUMAHUX De3VIbMAMIe YMONCIUBTIOE
BUKOPUCMAHHS 3ANPONOHOBAH020 NiOX00Y O/ (DOPMYBAHHS YNPAGIIHCOKUX DIlUeHb
Wooo  MOOepHi3ayii  BUPOOHUYMEa, akmueizayii  IHHOBAYIUHO-IHEeCMUYIUHOT
OisbHOCMI ma 3a6e3nedents 00820CMPOKOBO20 PO3GUMK)Y NIONPUEMCIME XAPHUOB0L
npomuciosocmi Ykpainu. Bcmarnoaneno, wjo 6npoadicents YyupKyIapHux iHHo8ayiu
CHpUAIE NIOBUWYEHHIO eKOHOMIYHOI CMIUKOCMI ma a0anmueHOCmi NiONPUEMCME 00
Kkpuzosux ymog. OKpecleHo Hanpsamu po36UmKy YUPKYIAPHUX Oi3Hec-mooenell,
yughposizayii supoonuymea ma iwmezpayii NiIONPUEMCNE Y €BPONEUCHKI JTAHYIOSU

CMBOPEHHsL 8apMOCHIi.
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eKono2izayisn sUpoOHUYMEa, eHepeoeheKmusHicmb, YNPAGIIHHA 8I0X00AMU.

Formulation of the problem. The modern development of food industry
enterprises in Ukraine takes place in conditions of deep structural transformations
caused by global processes, increased competition and limited resources. At the
same time, a significant destabilizing effect on food industry enterprises is exerted
by martial law, which has caused disruption of logistics chains, loss of part of

production capacities, shortage of raw materials, increase in the cost of energy and



decrease in the purchasing power of the population. Under such conditions,
traditional approaches to effective support and sustainability of the functioning of
food industry enterprises are insufficient for the development of their
competitiveness.

Food industry enterprises face a number of systemic problems, among which
technological obsolescence of fixed assets, low level of innovation activity,
dependence on imported energy and technologies, as well as insufficient level of
digitalization of production processes are of particular relevance. Inefficient
management of waste and resources, which leads to losses of raw materials, increased
cost of production and increased environmental impact, is also a significant problem.
In addition, enterprises are forced to adapt to the stricter requirements of international
markets regarding quality, product safety and environmental standards, which
requires additional investments and organizational changes.

In this context, the use of circular innovations as a tool for increasing
resource efficiency, reducing costs and creating new competitive advantages is of
particular importance. However, the lack of a comprehensive approach to assessing
the impact of such innovations on the level of competitiveness of enterprises
hinders their widespread implementation, taking into account modern challenges,
including the shortage of financial resources for the implementation of
innovations, the lack of investment support and technological solutions to
strengthen environmental requirements for production processes, quality and waste
management of food products, and all these trends are intensified in the crisis
conditions of the functioning of the Ukrainian economy. Its solution will contribute
to increasing the sustainability of enterprises, ensuring their long-term
development and integration into the European economic space.

Analysis of recent research and publications. The issue of forming the
competitiveness of enterprises and the use of circular innovations is the subject of
active research in the field of economics and sustainable development. Leading
foreign scientists have made a significant contribution to the development of the

theoretical and methodological foundations of the circular economy, in particular,



M. Geisdorfer in his fundamental work considers the circular economy as a new
paradigm of sustainable development, which integrates economic, environmental
and social aspects of the functioning of enterprises, and their transition to circular
business models contributes to increasing resource efficiency, reducing costs and
creating long-term competitive advantages through innovation and closed
production cycles [27]. J. Kirchherr carried out an in-depth content analysis of
more than a hundred definitions of the circular economy, which allowed to
systematize its essential characteristics and identify key principles: reduction, reuse
and recycling, with an emphasis on the need for a comprehensive approach to the
implementation of circular practices, which include institutional, technological and
behavioral aspects [29]. A significant contribution to the development of the
concept of circular business models was made by N. Boken, who proposed a
classification of innovation models focused on slowing down, narrowing and
closing resource flows and argued that it is the business model that is the tool for
transforming enterprises towards circularity, which directly affects their
competitiveness [22].

Among Ukrainian scientists, an important place is occupied by the studies of
O. Nishkhodovska and O. Byalkovska, who consider the competitiveness of
enterprises as a multidimensional category that is formed under the influence of
innovative activity, the institutional environment and sustainable development
factors, with an emphasis on the need to integrate environmental aspects into the
enterprise management system as a prerequisite for improving their competitive
positions [15]. G. Kaletnik, S. Lutkovska, as well as Ya. Omelchenko, G.
Obykhod, T. Nechytaylo focus on the greening of production, justifying the
economic feasibility of implementing resource-saving technologies, waste
management systems and environmental standards and innovations that contribute
not only to reducing the negative impact on the environment, but also to increasing
the efficiency of enterprises [13; 16].

Analysis of scientific research indicates a significant level of development in

the theoretical aspects of competitiveness and the circular economy. At the same



time, the issues of comprehensive assessment of the impact of circular innovations
on the competitiveness of food industry enterprises remain insufficiently studied,
especially in the context of crisis transformations of the economy of a country that
functions and develops under the influence of military challenges and restrictions,
which necessitates further scientific research in this direction.

Formation of research objectives. The purpose of the study is a
comprehensive assessment of the level of competitiveness of food industry
enterprises on the basis of circular innovations, taking into account production-
resource, innovation-environmental and market factors, as well as military factors
that level the normal functioning of the economy in the state.

Presentation of the main research material with full justification of the
scientific results obtained. In the difficult conditions of the functioning of the food
industry, caused by military challenges, disruption of logistical connections and an
increase in the cost of production resources, the analytical value of performance
indicators that form and ensure the ability of industry entities to quickly respond to
external shocks and internal imbalances is of particular importance. In these
conditions, the role of innovative approaches to the organization of production,
resource conservation and cost optimization is increasing, which allow maintaining
the stability of economic performance. Increasing the analytical value of performance
indicators allows not only to state actual changes in the development of the industry,
but also to determine their structural causes and potential directions for further
adaptation of enterprises to modern circular innovations, which act as a tool for
increasing the efficiency of the use of production and resource potential and the
formation of long-term competitive advantages in the transformational environment
of the state economy, and in particular its significant branches of the food industry. In
this context, the study of factors that determine the resilience of enterprises to crisis
phenomena and their ability to quickly restore production and resource potential is of
particular importance.

In the studies of O. Dragan it is proved that under martial law conditions the

competitiveness of food industry enterprises largely depends on their ability to



adapt development strategies to new economic risks, logistical constraints and
changes in demand [24]. In this context, the combination of organizational and
economic mechanisms of competitiveness management [28] with institutional
levers of innovation and investment ensuring stable competitive positions of food
industry enterprises in an unstable environment, which are defined by V.
Lagodienko as a necessary strategic factor for increasing the role of investments in
technological equipment renewal and activation of value chains of industry entities
[14], is important [14].

The analysis of the impact of innovations on the competitiveness of the food
industry, which is used by N. Baninla with an emphasis on factors of quality
management of food production in a closed cycle, which have a direct positive
impact on the competitiveness of food industry enterprises in the conditions of
global implementation of circular initiatives in the market, deserves special
attention. V. Trail and M. Meilenberg, studying the specifics of competition in the
food industry, emphasize the importance of compliance with product quality
standards, innovations and marketing strategies in shaping the competitive
positions of enterprises [32]. S. Hanson and T. Reardon analyzed the impact of
food quality and safety standards on the competitiveness of enterprises, proving
that compliance with international standards is an important factor in accessing
global markets [25]. Among modern studies, it is worth noting the work of C.
Galanakis, who considers innovations in the food industry, in particular waste
processing and creating added value based on by-products, as an important factor
in increasing the competitiveness of enterprises [26]. M. Dora and X. Gellink
studied the impact of sustainable and circular practices in the food sector,
emphasizing the role of innovations in ensuring the efficiency of supply chains and
increasing the competitive advantages of enterprises [23]. Modern research is
increasingly focusing on the industry-specific features of the food industry. In
particular, K. Lukiyevska believes that important factors of competitiveness of
food industry enterprises are intangible assets, internal competencies, product

quality and effective market connections, and, at the same time, the importance of



a comprehensive approach to assessing the competitive potential of industry
enterprises 1s considered through the use of innovations and technologies of
Industry 4.0 (in particular, digitalization, automation and modern IT solutions),
which is a determining factor in increasing the international competitiveness of
food industry enterprises [30; 31].

In our opinion, from the list of factors influencing the competitiveness of
food industry enterprises, it is necessary to highlight analytical elements of
transformation, in particular economic risks, logistical constraints, sustainable
competitive positions, demand stability, innovative activity, level of resource
efficiency, investments in technological equipment renewal and activation of
chains of financial support of the production process, ESG initiatives, institutional
support of partnerships in circular value chains, which form the basis of circularity
in the industry, and especially in the production process of meat, dairy, and bakery
products, which are in significant demand on the market. It is these elements that
provide a new model of industry functioning, focused on minimizing costs and
maximizing effective analytical indicators, which create the basis for further
development of competitive advantages of food industry enterprises.

An analysis of the dynamics of the food industry's production capabilities
shows that in the pre-war period (2018-2021), it demonstrated steady growth in both
production and sales. In particular, production increased by 28.5%, while sales
increased by 23.1%. At the same time, profitability increased from 8.5% to 10.2%
(+1.7 pp), and the industrial production index reached 105.2%, which confirms the
expansion of production activity. In 2022, there was a synchronous reduction in both
production (-9.7%) and sales (-9.4%). At the same time, the gap between them
remained significant — UAH 128.1 billion, which indicates a decrease in sales
efficiency in times of crisis. The industrial production index fell to 82.4%, and
profitability — to 6.4%, which confirms the deep decline of the food industry.

In 2023-2025, the recovery of the food industry is uneven. Production
volume increased by 4.1%, while sales volume had a more dynamic growth of

18.0%, which led to a reduction in the gap between production and logistics chains



— from UAH 271.4 billion in 2023 to UAH 197.3 billion in 2025, and indicates an

improvement in marketing processes in the industries (Fig. 1).
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Figure 1. Dynamics of production capabilities of the food industry of Ukraine
for 2018-2025
Source: built based on data [1-11,17-19]

At the same time, the industrial production index remains at 98.3%,
indicating an incomplete recovery of production dynamics. In 2025, production
volume exceeded the pre-war level by 17.1%, while sales exceeded it by 12.5%,
confirming the structural imbalance between production and market capabilities of

the industries (Fig. 2).
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Figure 2. Dynamics of effective use of production capacities of the food
industry of Ukraine for 2018-2025
Source: compiled based on data [1-11; 17-19]



The analysis of resource provision shows a gradual transformation of the
production base of food enterprises in the direction of stabilizing the efficiency of
resource use (Fig. 3). The energy intensity of production decreased from 185 to
140 kWh/thousand UAH, i.e. by 24.3%, which indicates the active implementation
of energy-saving technologies. A particularly intense decrease occurred in 2023-
2025, which is associated with the energy crisis and the need to optimize costs. At
the same time, the level of depreciation of fixed assets increased from 48% in 2018
to 55% in 2022 (+7 pp), which indicates the accumulation of investment deficit in
the industries. Only in 2024-2025 is there a partial improvement (up to 50%),
which indicates the beginning of modernization processes at food industry

enterprises.
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Figure 3. Indicators of resource provision of food industry enterprises for

2018-2025
Source: compiled based on data [1-11; 17-19]

The share of imported raw materials increased from 22.3% to 28.4% in 2022
(+6 pp), reflecting disruptions in domestic supply chains. However, already in
2025, the indicator decreased to 23.2%, indicating the gradual localization of
production. The most sensitive element of resource provision remains the human

resource potential of food industry enterprises. In the pre-war period (2018-2021),



its gradual reduction from 96.4% to 93.1% was observed, reflecting structural
imbalances in the labor market. In 2022, the indicator dropped sharply to 85%. In
2023-2025, the dynamics of staffing was unstable, that is, after a partial recovery
to 87.4% in 2023, a further decrease to 85.1% in 2024 and 82.3% in 2025 is
observed. The main reason for this trend is large-scale migration processes, in
particular, the departure of the economically active population abroad in 2022-
2025, which led to the loss of a significant part of the qualified workforce. An
additional impact is the mobilization of labor resources due to martial law in the
country, which limits enterprises' access to workers, especially technical and
production specialties. A significant factor is also the deterioration of working
conditions and a decrease in income levels due to increasing enterprise costs and
instability of production processes, which reduces the attractiveness of the industry
for employees. In parallel, there is a structural imbalance in the labor market, when
the available personnel do not meet the needs of enterprises in terms of
qualification level.

Analysis of indicators of innovative and circular development demonstrates
stable positive dynamics and acceleration of transformation processes in the

industry (Fig. 4).
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The share of enterprises implementing innovations increased from 14.25%
in 2018 to 27.6% in 2025, 1.e. almost doubled (+13 pp). A particularly noticeable
increase in the indicator by 10 pp is observed after 2022, which indicates a forced
innovative adaptation to crisis conditions. The level of waste utilization increased
from 32.4% to 52.1%, which is one of the most significant results and means that
more than half of the waste in 2025 is re-involved in the production cycle, which
significantly reduces costs and environmental burden. The share of secondary raw
materials used increased from 18.3% to 34.4%, which confirms the transition to
closed production cycles. reintegration of resources into the production cycle.

The Circularity Index (Ic) is an integral and generalizing indicator that
reflects the level of transition of food industry enterprises from a linear production
model (“production of agricultural raw materials=production of processed
products=®waste”) to a circular economy (“reduction=reuse=recycling-
reintegration of resources into the production cycle”)

In the context of the food industry, it characterizes the degree of waste
utilization, the level of use of secondary raw materials, the innovativeness of
environmental technologies, and the resource efficiency of production. The
indicator shows how much the enterprise reduces dependence on primary resources
and how effectively it processes waste into secondary resources, the level of
environmental modernization of production, and the ability to achieve long-term
competitiveness. The higher the IC, the lower the cost in the long term, the higher
the resource sustainability, and the stronger the competitive position of food
industry enterprises.

It should be noted that the integral circularity index of food industry
enterprises in 2018-2025 increased from 0.35 to 0.65, i.e. by 85.7%, which is the
highest growth rate among all indicators and indicates systemic changes in the

production approaches of enterprises (Fig. 5).
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Figure 5. Circularity index of food industry enterprises for 2018-2025
Source: built based on data [1-11;17-19]

It is important that even in the crisis year of 2022, there is not a decline, but
an increase in circular indicators, which confirms their anti-crisis role and the
active implementation of a circular development model by food industry
enterprises, which ensures cost reduction, increased resource efficiency, and the
formation of long-term competitive advantages.

Conclusions. The conducted research shows that Ukrainian food industry
enterprises are operating in conditions of deep transformations caused by military
challenges, disruption of logistics chains, resource constraints and increased
production costs. At the same time, the industry demonstrates the ability to adapt
and partially recover, which is confirmed by the positive dynamics of performance
indicators in recent years of economic development during martial law in the
country. In particular, the growth of production volumes and sales of products,
increased profitability, and a narrowing of the gap between production and sales
opportunities indicate a gradual restoration of market balance. An important result
is also structural shifts in resource supply, namely, a decrease in the energy
intensity of production, partial stabilization of the state of fixed assets and gradual
localization of the raw material base, which creates the prerequisites for increasing
the internal stability of food industry enterprises.

Particularly significant is the accelerated development of innovation-circular
processes, which is manifested in the growth of the circularity index, an increase in

the level of waste utilization and the expansion of the use of secondary raw



materials. This confirms the transition of enterprises to a more resource-efficient
development model, which ensures simultaneous cost reduction and increased
environmental compliance of production with respect to the implementation of
circular innovations, which acquire the status of an important tool for enhancing
competitiveness in the conditions of a crisis economy. The prospects for further
research will be aimed at determining the impact of circular innovations on the
forecast trends of growth of competitive advantages, the development of industry
mechanisms for their institutional support of industrial enterprises, as well as
assessing the effectiveness of their integration into European circular value chains

in the conditions of post-war economic recovery.
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