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The article explores theoretical, methodological and applied aspects of the formation of a model of
innovation and investment support for a sustainable level of competitiveness of food industry enterprises in
the conditions of the functioning of a circular ecosystem. The transformation processes in the food industry
associated with the digitalization of the economy, environmental challenges, resource constraints and increased
global competition are substantiated. It is determined that the condition for the long-term competitiveness
of enterprises is the integration of innovative technologies, investment mechanisms, digital management
platforms and environmentally friendly business processes. The introduction of resource-saving technologies,
Smart solutions, Industry 4.0, ESG tools and digital monitoring systems contributes to increasing production
productivity, optimizing resource use, minimizing waste and forming sustainable competitive advantages of
enterprises.
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Y cTaTTi OocnigpkKeHo TeOopeTMKO-METOAMYHI Ta NpuknagHi acnekt copMyBaHHS Mofeni iHHOBaLiiHO-
iHBECTULNHOrO 3a6e3MeyYeHHs] CTIKOro PiBHS KOHKYPEHTOCMPOMOXHOCTI NiANPUEMCTB XapyoBOi MPOMWC/IOBOCTI
B yMOBax (OYHKLiOHyBaHHA LMPKYNspHOI ekocucTemn. CyuacHi TpaHcdiopmauiiiHi  mpouecun, nos’s3aHi 3
UndpoBi3aLietd eKOHOMIKW, eKOMOrYHUMU BUK/IMKaMKU, PECYPCHUMU OOMEXEHHAMU Ta MOCUMEHHSAM [106as1bHOT
KOHKYpEeHLUii, BUMaralTb nepexogy MiANPUEMCTB XapyoBOi MPOMMUCNOBOCTI A0 UMPKYNIAPHOI MoAeni PO3BUTKY.
Br3HaueHo, WO YMOBOK [AOBrOCTPOKOBOI KOHKYPEHTOCMPOMOXHOCTI NIANPUEMCTB € iHTerpauis iHHOBaUiiHNX
TEXHO/OTIN, IHBECTULIMHMX MexaHi3MiB, LMgPOoBMX NNaTdopM ynpaBiHHSA Ta eKOsoriyHO OpiEHTOBaHMX Gi3Hec-
npoueciB. Y npoueci AocnifkeHHs po3po6/ieHo KOMMIEKCHY MoAesb iHHOBaUiiHO-IHBECTULIAHOTO 3a6e3neyYeHHs
KOHKYPEHTOCMPOMOXHOCTI NiANPMEMCTB Xap4oBOi MPOMWCMIOBOCTI, fKa BK/IKOYAE iHHOBALIiHO-TEXHOMOMYHUIA,
iIHBECTULHO-hiHAHCOBWIA, UMKPOBO-aHaUTITUYHWIA, EKO/TOTIYHO-PECYPCHUIA Ta OpraHi3ayiiiHO-ynpaB/liHCbK1iA 610KN.
Br3HaueHo X pyHKLioOHaNbHe Npr3HaYeHHs, CTPYKTYPHI CKNaZ0Bi Ta MeXaHi3aMun B3aEMOSIT B CUCTEMI LMPKYAPHOT
€KOHOMiKW. [loBEAEHO, L0 BMNPOBaKEHHSI PeCcypco3bepiraloumx TexHoNorii, smart-piweHs, Industry 4.0, ESG-
IHCTPYMEHTIB Ta UMJIPOBUX CUCTEM MOHITOPUHIY CIPUSE MiABULLEHHIO NPOAYKTMBHOCTI BUPOOHMLTBA, OnTUMi3aLii
BUKOPWCTaHHSA pPecypciB, MiHiMi3aLii BigxoAiB Ta (HOPMYBaHHIO CTiliKWX KOHKYPEHTHWX nepesar MignpuemcTs.
Ocob6nuBy yBary npuaifieHo iHBECTULIAHM MeXaHi3mMam MigTPUMKU LIMPKYNSapHUX TpaHcdopMmaliid, 3okpema ESG-
iIHBECTWLiSIM, 3eN1EHM 06/iralisiM, rpPaHTOBOMY (hiHaHCYBaHHIO Ta BEHUYypHOMY Kanitasy. O6rpyHToBaHO HEOOXIAHICTb
hOpMyBaHHS IHTErPOBaHO| CUCTEMY YNPaB/iHHA IHHOBALiHO-IHBECTULIAHMMM NpoLecamm, aKka Crpusie 3MiLHEHHIO
€KOHOMIYHOT, eKO/IOMNYHOI Ta couiasibHOI CTIKOCTI MianpueEMCTB. Peanizalis 3anponoHOBaHOi MoAeni A03BO/IUTb
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NiABULMTI PiBEHb KOHKYPEHTOCMPOMOXHOCTI NIANPUEMCTB XapyoBOi NPOMUC/IOBOCTI, 3a6e3neunTn ed)eKkTuBHe
BMKOPWUCTAHHS PECYPCHOro MoTeHLiasly Ta NPUCKOPUTY IHTErpawito NpUHUMNIB LMPKYNSPHOT EKOHOMIKM Yy cuctemy

CTpaTeriyHoro ynpasniHHA NignprueMCcTBaMK.
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KOHKYPEHTOCMPOMOXHICTb, Xap4yoBa NPOMMCIIOBICTb, CTanui po3BuToK, Lndpoeisauis, ESG-iHTerpaduis.

Statement of the problem. The modern
development of food industry enterprises
takes place in conditions of increasing global
competition, instability of resource supply,
environmental challenges and transformation of
consumer priorities. Traditional linear production
models, based on the principle of "production —
consumption — disposal”, are increasingly losing
efficiency due to the increase in the cost of energy
and raw materials, increasing environmental
restrictions and the need to ensure long-term
economic sustainability. Under such conditions,
food industry enterprises need to transition to a
circular operating model, which involves a closed
cycle of resource use, waste minimization, reuse
of raw materials and integration of innovative
technologies into production processes [5; 12; 13].

The problem of forming effective innovation
and investment support for the competitiveness
of food industry enterprises in the conditions of
a circular economy is of particular relevance.
The innovative activity of enterprises determines
the level of their technological modernization,
energy efficiency and environmental safety, while
investmentsupportcreatesfinancial prerequisites
for the implementation of strategic changes. At
the same time, existing mechanisms for financing
innovative transformations remain insufficiently
adapted to the conditions of a circular ecosystem,
which hinders the introduction of resource-saving
technologies, digital management platforms and
environmentally friendly business models [3; 4].

Deepening digitalization processes,
integration of ESG management principles
and increasing requirements for environmental
responsibility of enterprises necessitate the
development of a comprehensive innovation
and investment model for ensuring a sustainable
level of competitiveness of food industry
enterprises in a circular ecosystem. Such a
model should combine innovative development
tools, investment support mechanisms and
digital technologies for managing resource flows
and a system for assessing the effectiveness
of circular transformations. That is why there
is a need to form a holistic scientific and
methodological approach to ensuring sustainable
competitiveness of food industry enterprises on
the basis of a circular economy.

Analysis of recent research and
publications. The issue of forming innovative
and investment support for the competitiveness
of food industry enterprises in the conditions of
a circular economy is actively studied by both
Ukrainian and foreign scientists. In particular,
G. Chiaraluce substantiates the importance of
circular models in ensuring resource efficiency
of agri-food chains and emphasizes the need
to integrate innovative mechanisms for waste
management and resource reuse [5]. Asignificant
contribution to the development of the concept
of innovative transformation of the food industry
was made by S. Nosratabadi, A. Mosavi and
Z.Lakner,whoidentified the directions of business
model innovations in the food sector, in particular
digitalization, e-commerce and integration of
environmental management tools [12]. The
problems of implementing eco-innovations in a
circular economy are considered in the study
of M. Hamam, who proved that product and
process innovations are determining factors
in the formation of competitive advantages of
agri-food enterprises [8]. Also important are the
studies of K. Lukiewska, who proves that digital
technologies Industry 4.0 form the basis of
long-term international competitiveness of food
industry enterprises [11].

Among Ukrainian scientists, the works of
L. Strashynska and V. Strashynsky deserve
attention, in which the impact of modern
technologies on ensuring the competitiveness of
foodindustry products is determined and the need
for digital modernization of production systems
is substantiated [4]. At the same time, despite
significant scientific achievements, the issues of
forming a comprehensive model of innovation
and investment ensuring a sustainable level of
competitiveness of food industry enterprises
remain insufficiently developed.

Formation of the objectives of the article
(task statement). The purpose of the study is
to develop a comprehensive model of innovation
and investment to ensure a sustainable level of
competitiveness of food industry enterprises in
a circular ecosystem by integrating innovation,
investment, digital, environmental, and
organizational and management components.

Summary of the main research material.
In the modern conditions of the functioning of
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the food industry, ensuring a sustainable level
of competitiveness of enterprises increasingly
depends on the ability to integrate innovation
and investment mechanisms into the circular
economy system. The concept of a circular
ecosystem involves the creation of closed
production cycles, minimizing resource losses,
digitalization of management processes and the
formation of an environmentally oriented model
of enterprise development [5; 2].

The proposed model of innovation and
investment ensuring a sustainable level of
competitiveness of food industry enterprises in
a circular ecosystem is based on a synergistic
combination of five components, namely
innovation and technology, investment and
financial, digital and analytical, environmental
and resource, organizational and management
and innovation and technology [1].

The use of innovative technologies
contributes to increasing the adaptability
of enterprises to changes in the market
environment and forms long-term competitive
advantages [11; 4], therefore, the elements of
the innovation and technological component
in the model (technological modernization
of production, implementation of Industry
4.0, use of smart technologies, development
of FoodTech innovations [6; 9], automation

of logistics processes, implementation of
product quality control systems) form the
basis of technological modernization of food
industry enterprises in order to ensure the
conditions for the implementation of resource-
saving technologies, automated production
management systems, biotechnological solutions
and digital transformation tools to reduce energy
consumption, minimize raw material losses,
reduce environmental impact, improve product
quality and optimize production costs (Table 1).

Elements of the investment and financial
component in the model of innovation and
investment support for a sustainable level of
competitiveness of food industry enterprises
in a circular ecosystem allow the accumulation
and effective use of financial resources for the
implementation of circular transformations of the
enterprise. Investment support creates conditions
for accelerating innovative development and
ensuring a sustainable level of competitiveness
of food industry enterprises through the use of
equity, bank lending, state support programs,
grant financing, ESG investments, green bonds,
venture capital [3].

At the same time, the areas of financing

food industry enterprises are equipment
modernization, implementation of digital
platforms, development of environmental

Table 1

Elements of the innovation and technological component
in the model of innovation and investment ensuring a sustainable level
of competitiveness of food industry enterprises in a circular ecosystem

technologies |of resource flows

Element Purpose Circular effect Expected result
Production automation Optimization of resource o
Industry 4.0 and digital integration use and minimization I(rslgrg%so/e;j productivity
of processes of losses (60-85%) 0
Smart Digital monitoring Control of energy and Cost reduction

resource consumption
(55-80%)

(45-75%)

Biotechnology
and production
of ecological products

FoodTech-
solutions

Use of secondary raw
materials and biowaste
(65-90%)

Market expansion
(55-85%)

ERP systems |/Ntegration of management

Coordination of circular

Resource optimization

Technologies |of production waste

and logistics processes supply chains (50-75%) (45-70%)
Demand Forecasting : : Increasing

Al Analytics and Inventory gﬁgﬁ’:‘ggg \?V‘éesrtgr?gg_%té%z) Competitiveness
Management (55-85%)

Zero Waste Minimization Formation of a closed Increasing

production cycle (80-95%)

environmental
sustainability (70-90%)

Control of energy
and water use

loT systems

Increase in resource
efficiency (65-85%)

Reduce environmental
impact (55-80%)

Source: developed by the author
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technologies, construction of energy-efficient
production systems, implementation of waste
disposal systems (Table 2).

Digital transformation, as a determining
factor of the effective functioning of the circular
ecosystem of food industry enterprises, allows
integration into global circular value chains [12;
11], and the elements of the digital-analytical
component in the model of innovation and
investment support for a sustainable level of
competitiveness of enterprises in the industry
are formed from Big Data analytics, demand
forecasting systems, loT solutions, Blockchain
technologies, digital logistics management
platforms, CRM and ERP systems [7].

The use of digital technologies allows food
industry enterprises to optimize production
processes, ensure transparency of supply
chains, control the use of resources, reduce
logistics costs, and increase the speed of
management decisions (Table 3).

The circular business model allows food
industry enterprises not only to reduce
environmental risks, but also to create

additional economic value through the reuse of
resources [5; 8].

The elements of the ecological and resource
component in the model make it possible to
implement a closed-loop process for the use
of resources and minimize the negative impact
of production on the environment, and, its
tools (waste recycling, reuse of raw materials,
energy efficiency, decarbonization of production,
environmental audit, environmental certification)
are implemented through zero-waste production
technologies (Zero Waste), bioenergy plants, use
of secondary raw materials, water purification
systems, alternative energy sources [10; 14],
(Table 4).

The elements of the organizational and
management block in the model of innovation
and investment support for a sustainable level of
competitiveness of food industry enterprises in
a circular ecosystem ensure coordination of the
interaction of all elements of the model, which,
according to the structure of the components
(strategic management, ESG management, risk
management, human resources, partnerships
and connections, a system of performance-
analytical indicators (PAI) for assessing the
effectiveness of the activities of entities) are
based in the management system on adaptability,

Table 2

Elements of the investment and financial component
in the model of innovation and investment support for a sustainable level
of competitiveness of food industry enterprises in a circular ecosystem

Element Purpose Circular effect Expected result
- - - Reducing environmental . C
ESG Financing environmental .. lIncreasing sustainability
investments modernization burden and decarbonization (65-85%)

(70-90%)

Implementation
of energy-efficient and
resource-saving projects

Green bonds

Formation of low-carbon
production (65-88%)

Reduction of energy
consumption (60-80%)

Funding Innovative

Venture Capital | £, 4 Technologies

Development of circular
foodtech solutions and zero
waste technologies
(60-85%)

Technological renewal
(55-80%)

Development of recycling

Government Support for circular Investment activity
grants environmental projects ?;‘g égg/f)e of resources (65-88%)
—_— Increasing resource -
- Updating fixed assets - - Technological
Bank lending and digital infrastructure ?;f(l)cg:;(% of production modernization (65-88%)
Investing in renewable - . -

Green Forming closed production |Environmental safety
Financing fgf;g%’ngnd waste cycles (55-80%) (50-75%)
Impact- Support for socio- Integration of circular Increased
Invpestin ecological business economy principles competitiveness

9 models (75-95%) (70-90%)

Source: developed by the author
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Table 3

Elements of the digital-analytical component in the model of innovation
and investment support for a sustainable level of competitiveness
of food industry enterprises in the circular ecosystem

Element Purpose Circular effect Expected result
Forecasting efficient resource ; "y
Big Data g/lnae[ritisand resource flow use and reducing losses I(ggrggﬁ/lr;g adaptability
y (60-88%) 0
Monitoring of equipment, |Control of resource efficiency : .
loT energy and water and minimization of g?g%gg?gsg/f )acmdent
consumption overspending (65-90%) 0
- Traceability of raw material
: Control of circular supply Transparency of
Blockchain | 5 nine moverr;ent and resource reuse operations (65-88%)
(70-92%)
ERP Production and logistics | Coordination of closed Production efficiency
resource management production cycles (55-80%) (50-75%)
CRM Customer Relationship Developing Demand for Eco-  |Increasing Loyalty
Management Friendly Products (50-75%) (45-70%)
L - Optimization of resource Increase
Digital Twin ([J)flgr;gh?&%erlm?ocesses consumption and waste in environmental
P P reduction (75-95%) efficiency (70-90%)
. , : Increase in
; Production and Waste Reduction of Overproduction i’
Al Analytics Forecasting and Food Losses (70-93%) (%%r%%%}(lgveness

Source: formed by the authors

innovation, digital integration, transparency, and
environmental responsibility [15], (Table. 5).

Effective management ensures the integration
of all components of the model and contributes to
the formation of a long-term competitive strategy
of the enterprise.

The generalization of the considered
elements of the innovative and technological,
investment and financial, digital and analytical,
environmental and resource and organizational
and managerial components allows us to form
a holistic view of the multi-level architecture of
ensuring a sustainable level of competitiveness
of food industry enterprises in the conditions of a
circular ecosystem.

The interaction of these components provides
a synergistic effect, which is manifested in
increasing resource efficiency, accelerating
innovative transformations, enhancing
investment attractiveness and reducing the
environmental load of production processes.
In this context, there is a need to integrate the
considered components into a single conceptual
and methodological structure, which allows us
to systematically reflect the mechanism of their
interaction and impact on the competitiveness of
enterprises. That is why it is advisable to further
present a generalized model of innovation and

investment ensuring a sustainable level of
competitiveness of food industry enterprises in
a circular ecosystem, which reflects the logic,
structure and relationships between all identified
elements (Fig. 1).

The  proposed model provides a
comprehensive approach to the formation
of competitive advantages of food industry
enterprises in the conditions of circular
transformation of the economy.

Conclusions. Thus, the need to form
a comprehensive model of innovation and
investment to ensure a sustainable level of
competitiveness of food industry enterprises
in the conditions of a circular ecosystem is
due to the introduction of integrated innovative
technologies, digital solutions, environmental
management tools and effective investment
support mechanisms. The proposed model
is based on the interaction of innovation
and technology, investment and financial,
digital analytical, environmental resource and
organizational and management components,
which ensures the formation of long-term
competitive advantages of enterprises.

The implementation of circular management
principles in combination with the digitalization
of  production processes, ESG-oriented
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Table 4

Elements of the ecological and resource component
in the model of innovation and investment support for a sustainable level
of competitiveness of food industry enterprises in a circular ecosystem

Element

Purpose

Circular effect

Expected result

Zero Waste
Technologies

Minimization
of production waste

Formation of a waste-free
production cycle (85-98%)

Cost reduction (80-95%)

Use of biowaste

Conversion of waste into

Energy independence

Bioenergy : a secondary energy i
for energy generation resource (75-92%) (70-88%)
Recycling Reuse of raw materials |Closed loop of resource use | Resource efficiency

of resources

and water resources

(80-95%)

(75-90%)

Environmental
audit

_Control of environmental
|nd|cators_and resource
consumption

Monitoring of circular
production efficiency
(65-85%)

ESG compliance
(60-80%)

Alternative Use of renewable energy | Decarbonization of circular |Reduction of CO,
energy sources production (70-90%) emissions (65-85%)
- - - : Reducing the

Recycling Processing of production | Returning resources to the -

systems residues production cycle (78-94%) ??gjg%g/gental burden
Increasing

Eco-desian Eco-design of products |Extending product life environmental

9 and packaging cycles (75-92%) competitiveness

(70-88%)

Source: formed by the authors

Table 5

Organizational and management elements in the model of innovation
and investment support for a sustainable level of competitiveness
of food industry enterprises in a circular ecosystem

Element Purpose Circular effect Expected result
o - Integration of circular
ESG dcg\?é%nﬁ,t'gﬂ g;aueség'lro‘a?clgl economy principles into | Improving reputation
management pmer 9 the management system |(70-88%)
transformation 0
(75-92%)
- Minimization of risks
Risk g&?%%%ﬁ;ﬁ;ﬁéﬂ%gg&?gé of resource losses Sustainability of
Management fisks and environmental activities (60-80%)
threats (65-85%)
Performance- ; -
Analytical Assessment of economic, |Control of circular Control of results

Indicator System
(PAI)

efficiency

environmental and resource

efficiency indicators
(70-90%)

(65-85%)

HR Management

Formation of competencies
in the field of digitalization
and circular technologies

Development of human
capital of the circular
economy (60-82%)

Innovative activity
(55-78%)

Partnerships

Cooperation of participants

Formation of closed

Synergistic effect

(links) in the circular ecosystem value chains (80-95%) (75-90%)

: P Improvement of
Circular Management of closed Coordination of resource o
management production cycles reuse (85-98%) Egsggor/g:)e efficiency

- - - Optimization of Raw -
Supply Chain Circular Supply Chain - Cost Reduction
Management Management Material and Waste (72-88%)

Flows (78-94%)

Source: formed by the authors
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CIRCULAR ECOSYSTEM

1 L

MODEL OF INNOVATION AND INVESTMENT PROVISION OF A SUSTAINABLE LEVEL
OF COMPETITIVENESS OF FOOD INDUSTRY ENTERPRISES

4 N
Innovative and Investment and Digital and Ecological
technological financial analytical and resource

component component component component

& J

g g

g g

Organizational and management component

4 L

Sustainable competitiveness

J4 L

Sustainable competitiveness

J4 L

Economic, environmental and social efficiency

Figure 1. Model of innovation and investment ensuring
a sustainable level of competitiveness of food industry enterprises in a circular ecosystem

Source: formed by the authors

management, innovative technologies and
modern  investment support mechanisms
creates the prerequisites for increasing resource
efficiency, reducing production costs, minimizing
environmental impact and strengthening
the competitive advantages of food industry
enterprises. The synergistic interaction of the
model elements ensures the formation of closed
production cycles, the development of low-
carbon production and increased adaptability of
enterprises to environmental transformations.
The possibility of using the model as a tool
for strategic management of innovation and
investment processes offood industry enterprises

in the conditions of circular transformation of the
economy will contribute to the intensification of
investment activity, acceleration of technological
modernization, development of environmentally
friendly business models, increasing the level of
resource efficiency and integration of enterprises
into global circular value chains. Prospects for
further research should be directed towards
the development of an integrated system for
assessing the level of circular competitiveness
and mechanisms for adaptive management
of innovation and investment development
of enterprises in the conditions of the digital
economy.
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