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Internal control system in organic production:
Structure and functions

Abstract. This study was necessitated by the growing popularity of organic production in the
world and in Ukraine, which requires ensuring strict quality and safety standards for products. The
globalisation of markets, increased competition, and growing consumer demands require organic
enterprises to develop and implement an effective internal control system (ICS). The purpose
of this study was to investigate the structure of the internal control system at organic production
enterprises, to identify the key functions of the internal control system and their role in ensuring
product quality and compliance with established standards. General scientific and special research
methods were employed, including the abstract and logical method, comparative analysis method,
expert evaluation method, modelling and simulation method, and SWOT analysis. It was found that
at agricultural enterprises that produce organic products, internal control underpins successful
certification and entails a set of measures aimed at monitoring and assessing compliance with
certification standards. The study analysed the key aspects of internal control, specifically, its
principles, role in ensuring product quality, observance of organic production standards, and
compliance with legislation. The key components of the internal control system that ensure the
effective functioning of an organic production enterprise were identified as follows: manual, rules,
ICS standard, personnel and functions, risk management systems, traceability of the production
and supply chain and their interconnection. The study highlighted that the internal control system
should be an extended and integrated component of the product quality management system, and
notjustatool for compliance with standards. It was substantiated that the organisation of the internal
control system requires constant attention and resources from the management and staff of the
enterprise. It was proved that the introduction of an effective internal control system can positively

Suggested Citation:
Korohod, O., & Bykov, M. (2024). Internal control system in organic production: Structure and functions. Economics
and Business Management, 15(4), 9-20. doi: 10.31548/economics/4.2024.09.
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affect the increase in consumer confidence in organic products, their competitiveness in the market
and business stability. The practical value of the study lies in the fact that its findings can be used to
manage organic production processes to ensure high quality products and meet consumer needs

Keywords: agriculture; organic products; consumers; ICS manual; ICS rules; risk management

INTRODUCTION

Global agriculture is steadily moving towards a
new paradigm based on increased productiv-
ity through the transition to ecosystem-based
development, one of the areas of which is the
sustainable development of organic agriculture
worldwide. There is a long-term trend towards
its growth, as the area of organic land and the
number of organic producers are increasing.
Thus, the study was aimed at systematising the-
oretical and methodological approaches to the
development and functioning of the internal
control system in organic production.

The study of the problems of organic agri-
cultural production in Ukraine has been reflect-
ed in the studies of many Ukrainian research-
ers. E. Mylovanov (2018) assessed the level of
organic production in the context of environ-
mentally sustainable development of rural ar-
eas of Ukraine. Using an integrated approach
to the management of organic crop and live-
stock production, VI. Artysh § N.V. Artysh (2022)
considered the possibilities of increasing the
competitiveness of crop production through
the introduction of modern farming systems.
AL Livinsky (2020) traced the problems of state
regulation, certification of production, and sales
of organic products in Ukraine. G. Sharyi et
al. (2021) developed a structural and logical
model of the management system at an organic
farming enterprise, which included analysis and
assessment of external and internal environ-
mental factors. O.Yu. Havryk (2023) assessed the
organisational and economic foundations of the
functioning of the internal control system at ag-
ricultural enterprises.

According to A. Burkovska (2022), organic
production is characterised by specific require-
ments for farming, which include minimising
the use of chemicals, careful use of natural re-
sources, and strict compliance with environ-
mental regulations. Specifically, organic farming
contributes to the conservation of biodiversi-
ty, reduction of greenhouse gas emissions and

(o

carbon sequestration, energy efficiency, availa-
bility of clean water, nutrient cycling, food secu-
rity, groundwater recharge, and landscape im-
provement. In this regard, T.O. Chaika et al. (2021)
emphasised the need for producers to treat or-
ganic products and consumers who choose or-
ganic products in good faith.

A feature of Ukrainian organic exports is
the dominance of agricultural raw materials.
Most large organic producers and brands have
been certified according to the standards of
importing countries. Ukraine has a great po-
tential for the development of the internal mar-
ket for organic products: LLC “Organic Garden’
(Lviv) - cultivation of organic blueberries un-
der the brand “Stynava organic garden” (Styna-
va organic garden, n.d.), PJSC “EtnoProdukt”
(Kyiv) - production of dairy products and meat
(EATORGANIC, n.d.), LLC “Organic Milk” (Zhyto-
myr region) - dairy products (Organic Milk, n.d.).
In addition, Khimex LTD (Kyiv region) produc-
es cereals, groats, and flakes (Proorganica, n.d.)
and PE GalexAgro (Zhytomyr region) produces
cereals and honey (GalexAgro, n.d.). At the same
time, small and medium-sized producers played
akeyrole in the internal market of organic prod-
ucts: ECO BERRY farm (Ivano-Frankivsk region)
and Darlisad LLC (Volyn region) - berries, Nat-
si LLC (Zakarpattia region) and Ukr Volnat LLC
(Khmelnytskyi region) — walnuts, etc. (Ukrainian
organic producers...,2024).

T. Haiduchok & T. Ivashko (2024) concluded
that to effectively manage resources and pro-
duction processes, and to maintain the produc-
tivity of the industry, agricultural production
requires constant internal monitoring, espe-
cially in the face of a deteriorating situation in
the country. Despite a considerable number of
publications, the issue under study is still rele-
vant. The purpose of this study was to examine
the internal control system in organic produc-
tion, its structure, and functions. The primary
tasks included the investigation of the system
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structure and the identification of key ICS func-
tions and their role in ensuring product quality
and compliance with standards. In addition, the
study analysed the relationship between various
components of internal control to achieve effi-
cient operation of the enterprise, highlighting
the significance of internal control in the context
of organic production and its impact on product
quality and compliance with standards.

MATERIALS AND METHODS

To fulfil the purpose of the study, the following
general scientific and special research methods
were employed: analysis of literature and the
regulatory framework - for an in-depth study of
current standards and requirements for internal
control in organic production; system analysis —
to consider the structure of the internal control
system, its components and functions. The ab-
stract and logical method was applied to con-
sider the basic principles of organic production
(refusal to use synthetic chemicals, preservation
of natural resources and biodiversity, ensur-
ing the high quality of products and their safety
for consumers, etc.), to understand their role in
achieving environmental and social goals, and to
identify common patterns inherent in all organ-
ic production. Comparative analysis was used to
identify the strengths and weaknesses of inter-
nal control in organic production, identify op-
portunities for improvement, while expert opin-
ions method was used to understand the views
of experts and recommendations that can be
used to develop more effective internal control
systems. Modelling and simulation were used
to determine the most effective structures and
functions of internal control systems that can be
implemented in practice, while SWOT analysis
was applied to improve the internal control sys-
tem by identifying its weaknesses and strengths.

The methodological framework of this
study was based on legislative and regulatory
acts (Law of Ukraine No. 2496-VIII, 2018; DSTU
78772015, 2015), official materials of the Cab-
inet of Ministers of Ukraine (Resolution of the
Cabinet of Ministers of Ukraine No. 970, 2019).
In addition, the study reviewed the interna-
tional standards and regulations that Ukraine
implements (Commission Regulation (EC)
No. 889/2008, 2008) and the standards of the
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International Federation of Organic Agricultur-
al Movements IFOAM (IFOAM Standard, n.d.),
which define global requirements for organic
production, including the ICS, basic documenta-
tion of the group (land maps/master plans, list of
all group members, description of the farm/field
or production, contract signed by group mem-
bers, analysis of efficiency/profitability); sci-
entific and analytical articles of Ukrainian and
foreign scientists, Internet resources. The study
was based on a systematic approach to internal
control in organic production as a complex phe-
nomenon that plays a key role in ensuring that
products conform to organic standards, as the
internal control system covers not only control
over production processes, but also acts as a
strategic tool for managing product quality and
safety, combining various control, monitoring,
risk assessment, and reporting mechanisms.

RESULTS AND DISCUSSION

It was found that from the standpoint of state
regulation of certification of production and sale
of organic products, the necessary components
of an effective system of state control include a
clear legislative and regulatory framework for
oversight (control). Clearly defined and deline-
ated responsibilities of regulatory authorities,
as well as concentration of supervision over
products which, due to their inherent proper-
ties, pose an increased risk, as well as the avail-
ability of effective, fair, and incentive sanctions,
effective information support, and competence
of state inspectors.

For agricultural enterprises producing or-
ganic products, internal control underlies suc-
cessful certification. It entails a set of measures
aimed at monitoring and evaluating compliance
with certification standards. It was found that
the theoretical foundation of internal control is
its basic principles and concepts. The concepts
determine the development vector of the inter-
nal control theory, since they are the basis for
setting goals. When developing the concept, the
requirements for control are considered, and its
functions help to correctly define the tasks and
develop a reasonable programme for conduct-
ing an internal audit.

It was found that the internal control sys-
tem is based on the following basic principles:
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all farmers must have contractual obligations
to grow organic crops, because the ICS organ-
ises training for farmers and conducts internal
audits according to approved procedures. These
inspections require the preparation of supple-
mentary documentation, including contracts,
descriptions of production units, inspection
reports, harvest reports, and lists of farmers.
In other words, the entire organic production
process is subject to careful control and docu-
mentation. The findings of the study confirm the
opinion of O. Bodnar (2021) that internal control
records compliance with regulations on the ef-
ficiency and targeted use of funds to improve
product quality, on the one hand, and on the oth-
er hand, ensures the relationship between the

object and subject of agricultural product quali-
ty control to assess the effectiveness of manage-
ment decisions.

Building an internal control system involves
determining its structure, the procedure for
organising internal audits, and the persons re-
sponsible for developing internal control docu-
ments and making decisions. It was found that
the internal control system has requirements
for the availability of qualified personnel, an in-
ternal audit protocol, the procedure for admis-
sion to and exclusion from the group, a descrip-
tion of risk assessment procedures, etc. When
switching to organic production, farmers sign an
agreement confirming their obligations to follow
the internal rules of organic production (Table 1).

Table 1. Sample of internal production rules

Area

Obligations

Training and meetings

Attendance of training events on organic production and internal control systems.
Attendance of at least 3-5 meetings.

Documentation

Completion of all necessary documents (production log, receipts for the purchase of

materials, etc.).

Employees performing
work for hire

Provision of fair treatment and remuneration of employees, prevention of child labour

exploitation.

Animals

Humane treatment of animals, avoidance of antibiotics and growth hormones, and
prevention of manure contamination of water sources.

Diversity of ecosystems

Practise of mixing crops, protection of natural habitats where animals live.

Waste management

No environmentally sensitive materials (e.g., plastic products or batteries) should be

disposed of in the fields.

Organic farming

No use of GMOs and synthetic chemicals for organic crops.

Organic soil insulation

Establishment of a buffer zone (requiring distance, hedges, etc.) to separate organic soil
from pesticide-affected land. Prevention of irrigation of organic land with water from fields
where pesticides or chemical fertilisers were applied.

Conservation of soil and
water resources

Implementation of measures aimed at preventing soil erosion, improvement of infiltration,
and preservation of soil moisture (including terracing, mulching, construction of dams,
cultivation of cover crops, and contour planting).

Annual rotation of crops
on the same field

Balanced use of the soil through crop rotation.

Seeds and planting
material

Exclusive use of organic seeds and planting material. If unavailable, untreated seeds and
planting material can be used.

Source: developed by the authors of this study based on the Legislative review of group certification of small and

medium-sized organic farmers in Central Asia (2021)

It was found that the internal control system
will be effective only if it contains the following
components: manual, ICS standard, risk man-
agement system, functional responsibilities of
personnel, traceability of the supply chain and
production. The ICS manual consists of a de-
scription of the group and its land, products,
climate, etc,; ICS rules and policies; staff struc-
ture and roles; description of procurement,
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processing, and export processes; internal au-
dit procedures and sanctioning policies; and
a risk management system and traceability of
the production chain. It was confirmed that the
basis of the ICS includes such rules and proce-
dures as internal social rules, procedures for
attracting new members, sanctions policy, ex-
pulsion, and membership. The internal rules
must be consistent with national legislation or
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the Regulation of the European Parliament and
of the Council of the EU on organic production
and labelling of organic products (Regulation
of the European Parliament and of the Council
No. 2018/848,2018) and approved by the general
meeting with the consent of all group members
after arisk assessment.

It was found that the group’s management
controls compliance with the requirements by
the production units of each member through
the policy of sanctions, expulsion, and entry into
the group. The entry and expulsion policy is im-
plemented based on internal rules and approved
by the members of the organic operator group.

In case of major inconsistencies, such as the use
of prohibited chemicals, the list of a new group
of operators is updated. It is noted that sanctions
are imposed based on the conclusion of an in-
ternal audit and enter into force by order of the
group’s ICS management committee or the head
of the ICS. Non-compliant group members are
subject to sanctions pursuant to the sanctions
policy, including the possibility of deduction or
expulsion from the group. Figure 1 presents the
recommended structure of the internal control
system. Table 2 provides examples of roles and
responsibilities allocated to participants in the
internal control system.

‘ Management committee ‘

‘ Head of the ICS

}7

Internal controllers ‘ ‘ Advisory services

‘ ‘ Production team

Figure 1. ICS organisation structure
Source: developed by the authors of this study based on the findings of the Legislative review of group certification
of small and medium-sized organic farmers in Central Asia (2021)

Table 2. Distribution of functions and responsibilities between participants
of the internal control system

ICS participants

Functions and responsibilities

Advisory service | .
Y internal standards;

® approval of the list of non-compliances and sanctions applied;
® approval of the organic producer status based on the inspection reports;
® decision-making on exclusion of producers from the group due to their non-compliance with

® consideration of applications from organic producers regarding decisions made by the head of the
internal control service or internal controllers.

Head of the ICS

® development, control, and revision of ICS procedures, forms, and other issues;
® training of specialists to spread knowledge about the ICS;

® control over internal audits (including re-inspection of individual farms);

® decision-making on sanctions for minor non-compliance.

Internal
controllers

control system;

assessment);
® examination of depositories;

® maintaining a register of producers (characteristics of the farm, field layout, size, etc.).
® control of farmers’ record keeping and necessary documentation;
® collecting data and summarising information for further submission to the head of the internal

® inspection of each farm (visiting the organic producer, familiarisation with record keeping, yield

® control of marketing of organic products.

Source: developed by the authors of this study based on the Legislative review of group certification of small and

medium-sized organic farmers in Central Asia (2021)

A detailed risk assessment is mandato-
ry prior to any internal audit. The ICS should
develop a way to avoid or minimise the poten-
tial impact of the identified risks. Without full

Economics and Business Management (15)4

traceability of the value chain, the ICS cannot
operate properly. Therefore, crop assessment
is the first step in controlling the flow of pro-
duce. Controlling the flow of products starts at
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the harvesting sites. At each level, all records of
product inputs and outputs should be kept. It
was argued that the internal control system per-
forms the functions of document management,
registration, and training of farmers, develop-

ment of reporting forms, direct verification, and
evaluation of farmer compliance. Table 3 pre-
sents a list of the key procedures, identifying the
persons responsible for each of them, as well as
the reporting and documents to be submitted.

Table 3. Recommended procedures, responsible persons, reporting and documents

Procedures

Persons responsible

Reporting and documents

Signature of the agreement Head of the ICS

Agreements with farmers and agreements on
compliance with the group’s internal rules.

Training farmers in organic Head of the ICS

Pruning history logs, field maps, training plans,

methods and training databases.
Technical ad'V|ce.3 and farm Head of the ICS Farmer registration form with mandatory data.
monitoring

Farm inspection

Internal controllers

Inspection reports.

Database keeping Head of the ICS

Farm database with product characteristics.

Approval of solutions for group

Advisory service
farms

Inspection reports, approved list of organic
producers.

Internal audits

Head of the ICS / Advisory service

Finalised audit reports and registration of all
inspected farms.

Source: developed by the authors of this study based on the Legislative review of group certification of small and

medium-sized organic farmers in Central Asia (2021)

An internal control system is crucial for
farmers to follow organic standards. However,
even the most sophisticated management sys-
tem cannot provide complete control (Karabass-
ov et al,, 2022). It was found that group members
should be aware of their obligations, since if one

of the farmers violates organic standards, there
isarisk of losing certification for all group mem-
bers. However, in any group there are farmers
who violate organic standards. Table 4 shows
examples of sanctions depending on the level of
violations.

Table 4. Examples of sanctions depending on the severity of the violation

Violation . Decision
level SRS level
Al. If a farmer reports a violation of the established rules and standards, they are excluded
from the group for 1 year.
Complex (A) A2. If the internal controller finds that the farmer violated the established rules and| Advisory
standards, they are excluded from the group for a period of 2 years. service
A3. If an organic producer was found to use prohibited chemicals, the land plot is transferred
for 2 years for conversion.
B1. If the organic producer can remedy the violation in the reporting year, a notice is sent to
the producer with a requirement to take the necessary measures, the implementation
Medium (B) of which is checked by internal controllers. Head of
B2. If the organic producer can remedy the violation only in the following year, the producer | the ICS
is also notified and requested to take the necessary measures, and the implementation
of the measures is monitored by an additional inspection by internal controllers.
C. The organic producer is notified and must take the necessary measures to correct the
Light (C) violation. The implementation of the measures is checked by internal controllers during | Internal
the next official inspection. If the farmer commits a second violation, they are subject | controller
to sanction B1.

Source: developed by the authors of this study based on the Legislative review of group certification of small and

medium-sized organic farmers in Central Asia (2021)

@
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Thus, it was found that if a farmer did not
conceal deliberate violations, they should have
the option to leave the group, and if the violation

was detected by an internal controller, the farmer
would be subject to clearly defined sanctions, de-
pending on the severity of the violation (Table 5).

Table 5. Examples of sanctions selected depending on the severity of the violation

products are sold with
water).

Type Violation Severity level Notes
Failure to provide an If the manufacturer made
R P a deliberate refusal, the A2
internal or external . . .
Access . . A sanction will be applied.
inspector with access to the f dditional i |
facility If not, an additional interna
’ inspection will be ordered.
More goods are sold than
Fraud are actually produced on A A2 sanction
certified land plots.
Weight gain of the product
Weight gain when sold (e.g., frozen A A2 sanction

Failure to take measures

Elimination of to eliminate violations

In case of a deliberate
repetition of the violation,

sufficiently considered.

inconsistencies identified during the A/B the sanctions should be
internal audit. increased.
Participation in meetings, Fallure.tc') attend meetings,
g training events and .
training events, and - A C C1 sanction
- gatherings without
gatherings
reasonable excuse.
Documentation Documents are stored B/C C1 sanction
improperly.
Insufficient measures
Organic production were taken to sepa.rate B B1 sanction
organic and conventional
production.
Parallel production Mixing .Of organic and A A2 sanction
conventional products.
Biodiversity Biodiversity is not C C1 sanction

Source: developed by the authors of this study based on the Legislative review of group certification of small and

medium-sized organic farmers in Central Asia (2021)

Among the risks of organic production,
the most common is the supply of non-organic
products by group members alongside organ-
ic products, which are much more expensive.
To avoid this risk, it is advisable to estimate the
potential yield of crops for each farmer based
on field area data and conduct a comparative
analysis using the figures of previous years and
analogous farms.

Once the key components of the internal
control system are identified, training should
be organised for staff with the involvement
of experienced consultants. However, it was
found that it is insufficient to set up an internal
control function, hire staff and train them. It is
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necessary to ensure that they perform their du-
ties in good faith. To this end, the study proposed
to introduce a system of cross-checks. Thus, it
was found that farmers must follow the stand-
ards all year round, and therefore internal con-
trol should be carried out throughout the year.
It was noted that to improve the ICS after the
annual external audit, it is necessary to consider
the comments of the auditors and make relevant
adjustments to the internal control service in-
structions. To evaluate the strengths and weak-
nesses of this system, SWOT analysis tools were
employed and the advantages and disadvantag-
es of the internal control system at organic pro-
duction enterprises were presented (Table 6).
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Table 6. Advantages and disadvantages
of the internal control system at organic production enterprises

Advantages

Disadvantages

1. Compliance ensures that the products are truly organic.
2. Continuous monitoring of production processes allows
identifying potential risks and deficiencies that may

affect product quality.

3. Internal control ensures transparency of production
processes, which is important for certification bodies
and consumers.

4. Implementation and effective functioning of the
internal control system enhances the company’s
reputation in the market, as it demonstrates a
responsible attitude towards organic production
standards and helps to attract new customers and
partners.

5. The internal control system allows detecting violations
before they lead to severe consequences, such as
product recall or loss of certification.

1. Implementation of an internal control system requires
major initial financial expenditures, regular staff
training, technology upgrades, and audits.

2. The internal control system requires additional
resources, such as qualified personnel, technological
support, and specialised software for data collection
and analysis.

3. The internal control system can lead to excessive
bureaucratisation of processes, as it involves a large
amount of documentation, reporting, and audits,
decelerating the process and increasing the workload
of staff.

4. Since internal control is performed by employees of
the enterprise, sometimes a conflict of interest may
arise, which can lead to a decrease in the objectivity of
assessments and the omission of critical deficiencies in
production.

Source: developed by the authors of this study

Despite its shortcomings, the ICS in organic
production enterprises is a key mechanism for
ensuring product compliance with standards
and requirements, which helps enterprises en-
sure product quality and transparency of pro-
duction processes.

The findings of the study are consistent
with the conclusions of other researchers re-
garding the content of organic production and
the organisation of the internal control system
in organic production. Ukrainian researchers
have mostly considered internal control as a
management function, linking ICS with in-
spection. PO. Kutsik et al. (2020) noted that ICS
isanindependent function that acts as a means
of establishing feedback, so that the manage-
ment staff of the enterprise clearly monitors
the progress of the implementation of their
decisions. Ya.I. Mulyk (2020) shared the same
opinion when considering internal control as
a significant basis for enterprise management,
since it is the ICS that ensures verification of
the effectiveness and implementation of man-
agement decisions, identification, and elimi-
nation of deviations in financial and economic
activities and the accounting system, as well as
control over the availability and use of material
resources of the enterprise. It was found that
this approach implies that the primary pur-
pose of internal control is to identify deviations
in the financial and economic activities of an
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enterprise. However, the above conclusions
limit internal control to verification and feed-
back only, which is unsuitable in the case of or-
ganic production.

R.O. Savchenko et al. (2019) also presented
an interpretation of internal control as part of
the overall enterprise management system. At
the same time, the researchers emphasised that
the accounting system should play an active role
and a leading role in the information support of
the control system. The present study confirmed
theresearchers’ point that accounting is an inte-
gral component of internal control information
support but noted that its role in the context of
organic production is not the principal one. In
organic production, the understanding of inter-
nal control is broader and includes not only the
verification of accounting data, but also com-
pliance with environmental standards, pollu-
tion risk assessment, monitoring of compliance
with technological processes, and certification
requirements. Specifically, this study argued
that internal control involves a set of measures
aimed at monitoring and assessing compliance
with certification standards, while the internal
control system is part of the quality assurance
system (Hajiyeva et al., 2024).

In the context of the study, the views of for-
eign researchers who link internal control in
organic production with product certification
were considered. An internal control system
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(ICS) is a part of a documented quality assur-
ance system that enables an external certifica-
tion body to delegate periodic audits of individ-
ual group members to a designated body or unit
within the certified operator (Internal Control
Systems (ICS) for group certification, n.d.). In
his study, P. Kumar (2023) interpreted the in-
ternal control system as a structured system
that organic producers use to ensure that their
products meet organic standards. It included a
series of checks, documentation, and regular
inspections to maintain the integrity of organ-
ic products. This approach helped to streamline
the certification process, especially in organic
production, where compliance with standards
is critical to maintaining product status. The
present study agreed with this point of view, as
the ICS at the operator level plays a key role in
maintaining ongoing monitoring and ensuring
compliance with standards.

F. Meinshausen et al. (2019) reported that in
low- and middle-income countries, about 80%
of the world’s organic producers are smallhold-
ers for whom individual certification would be
unaffordable, and that group certification al-
lows them to be recognised as organic. Groups
of farmers certified by a third-party certification
body implemented an internal control system.
This aspect is crucial as it underlines the social
and economic importance of the system for en-
suring access to the organic market for small
farmers. Accordingly, the ICS not only helped to
maintain quality standards, but also served as a
tool for social equity in organic production.

A.M. Varghese (2024) identified the purpose
of an internal control system in organic produc-
tion as monitoring and managing all aspects of
production (from seed selection to harvesting),
which ensures compliance with organic stand-
ards, reduces the risk of contamination or fraud,
and maintains consumer confidence in organic
products. This confirmed the idea that an inter-
nal control system should not only be a verifi-
cation mechanism, but also a means of strate-
gic risk management and compliance at every
stage of the production process. The present
study supported this approach, as it noted that
for organic enterprises to function effectively,
internal control should include all parts of the
production cycle.
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The findings of this study are in line with
the statement of researchers that risk manage-
ment in organic production is a component of
the product quality assurance system. An ef-
fective system of risk management inherent
in agricultural activities, according to E. Kalyu-
gaetal. (2023),is a component of the ICS, which
consists in identifying and defining measures
to manage them. The use of COSO-ERM (En-
terprise Risk Management) as an integrated
approach to internal control allows for a sys-
tematic and comprehensive risk management
strategy, which is essential for organic enter-
prises, where the quality of products is particu-
larly demanding.

Risk assessment involves a thorough inves-
tigation of the factors that can lead to contam-
ination of organic products in such a way that
they lose their organic status. The availability
and implementation of quality management
systems is subject to inspection by certification
bodies and authorities (Gulieva & Richter, 2018).
It was noted that general approaches to risk
management should be adapted to the specifics
of organic production, since standard risk as-
sessment methods do not consider all environ-
mental and biological factors specific to organic
production. Existing regulatory requirements
are strict but not flexible enough to respond to
the specific risks of organic production (season-
al fluctuations, biological pest control methods,
etc.). A.Yu. Kril (2024) also considered the inter-
nal control system as a risk management tool,
as an integral element of increasing the prof-
itability of the enterprise, as a mechanism for
strategic business development. This approach
enriched the discussion on how effective risk
management can not only ensure compliance
with certification requirements, but also con-
tribute positively to the economic performance
of the enterprise.

CONCLUSIONS
The study found that the internal control sys-
tem is a key element of organic production, as
it ensures product quality and compliance with
organic sector standards. Its structure covers
a wide range of components, such as monitor-
ing of production processes, documentation,
staff training, and regular inspections, each of
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which is essential for the proper functioning of
organic production. In organic production, in-
ternal control should be considered not only as
a mechanism for verification and monitoring,
but also as a key component of the overall qual-
ity assurance system. It covers all stages of the
production process, from the selection of raw
materials to the finished product, which allows
companies to ensure that their products meet
organic standards.

The key components of the internal con-
trol system at organic production enterprises
include the manual, rules, the ICS standard,
personnel and functions, risk management sys-
tems, traceability of the production and supply
chain and their interconnection. The implemen-
tation of an effective internal control system is
a vital means of managing risks that could ad-
versely affect the organic status of products, e.g.,
through contamination. The internal control

accounting tool does not fully meet the needs of
organic production.

Effective implementation of the internal
control system improves consumer confidence
in organic products, increases their competi-
tiveness in the market, and strengthens busi-
ness sustainability in the face of market chal-
lenges. The study of the internal control system
in organic production opens avenues for further
improvement of quality management methods
(digital technologies for process monitoring;
innovative quality control methods (e.g., bio-
sensors for soil and product monitoring; staff
training and development) and standards in this
sector. The findings may be useful for the organ-
isation of internal control in organic production.
Further research is necessary to improve the ex-
isting internal control standards and adapt them
to the Ukrainian and international markets.

system increases the level of transparency of ACKNOWLEDGEMENTS
production processes, which helps to strength-  None.
en consumer confidence in organic products
and increase their market value. The conven- CONFLICT OF INTEREST
tional understanding of internal control as an  None.
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CucteMa BHYTPILLHbOro KOHTPONIO
B OpraHiYHOMY BUPOGHMUTBI: CTPYKTYypa Ta PyHKLUIi

AHoTauiga. JocimkeHHs 6y710 06yMOBJIeHE 3pOCTAIOYOI0 ITOIY/IAPHICTIO OpraHiYHOr0 BUPO6GHULITBA
y cBiTi Ta B VKpaiHi, 1110 BMarae 3a6e3medyeHHs BUCOKHX CTAHIAPTIB SKOCTI Ta 6€3IMeKU ITPOAYKIII.
[mo6armizalliss puHKIB, 3pOCTaHHA KOHKYPEHLIil, TOCUIEHHS BUMOT 3 60KY CITOKHBaYiB, TOTPE6YIOTH
Bif MiANIPMEMCTB OpPraHiYHOTO CEKTOPY pPO3POOKU Ta BIIPOBaIKEHHS ebeKTUBHOI CHUCTEMU
BHYTpilHBOr0 KOHTpoioo (CBK). MeTa crarTi mossrasa y IOOCIIIKEHHI CTPYKTYpH CHCTEMH
BHYTPIUIHBOTO KOHTPOJIIO Ha IMiAIIPUEMCTBAX BUPOOHUIITBA OPTraHiUHOI MPOAYKIIii, BUSHAYEHHI
KJTIOYOBHX QYHKIIIN CUCTEMU BHYTPILIHBOIO KOHTPOJIIO i iX posti y 3a6e3reyeHHi IKOCTI ITPOLYKIIii
Ta JOTPMMAaHHI BCTAHOBJIEHUX CTaHAApTiB. Y po60Ti BUKOPUCTOBYBAaJIMCh 3arajlbHOHAYKOBi Ta
CIieliaJIbHi MEeTOAY HOCTIKeHHs, 30KpeMa abCTPaKTHO-JIOTIYHUM METO, METOZ, IIOPiBHAIBHOTO
aHaJIi3y, MeTOoJ, eKCIIepTHUX OL[IHOK, MeTOJ, MOZEJIOBaHHA Ta cumyndaLil, SWOT-aHaiis. Byno
BCTAHOBJIEHO, III0 HA CiIBCHKOTOCIIONAPCHKUX IIAMIPUEMCTBAX, AKi € BUPOGHUKAMU OpPraHiuHOi
MIPOAYKL{i, BHYTPIilIHI KOHTPOJIb € OCHOBOIO yCIIiHOI cepTudirauii i mepembauyae KOMIUIEKC
3ax0fiB, CIPAMOBAaHUX Ha MOHITOPUHI Ta OILHKY JIOTPUMaHHS CTaHIApTIB cepTudikariil.
[TpoBemeHU aHaJIi3 K/IIOYOBUX aCIIeKTiB BHYTPIIIHBOIO KOHTPOJIIO, 30KpeMa, MOro IIpUHIIUIIIB,
poni y 3abesnedyeHHi AKOCTI MPOAYKLii, JOTPUMAaHHI CTaHAAPTIB OPraHiYHOrO BUPOGHULITBA
Ta BIAIIOBIZHOCTI 3aKOHOZABCTBY. Bynu BH3HaueHI OCHOBHI CKJIAZIOBI CHCTEMH BHYTPIIIHBOIO
KOHTpOJIIO, 1o 3a6e3meuyioTh edeKTUBHE OYHKILIOHYBAHHS ITAIPUEMCTBA 3 BHUPOOGHULITBA
OpraHiyHOi MpoAyKIii: Moci6HUK, MpaBua, cTaHAapT CBK, mepcoHart i GyHKIii, cucTeMU yIIpaBIiHHA
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110 BIIPOBAKeHHS ePeKTUBHOI CUCTEMM BHYTPIIIHBOIO KOHTPOJIIO MOJKe IIO3UTUBHO BILIMBATHU
Ha MiABUILeHHA PiBHA JOBIPU CIIOKUBAYiB [0 OpraHiyHOl IPOAYKIIil, Il KOHKYPEHTOCIIPOMOKHOCTI
Ha PUHKY Ta CcTabinpHOCTI 6i3Hecy. [IpaKTUYHA LiHHICT POOOTU ITOJIATAE B TOMY, IO PE3YJIBTaTU
IOCTiI>ReHHA MOKYTh 6y T BUKOPUCTAHI /IS YIIpaBIIiHHA OpraHiYHUMHU BUPOOHUYMMHU ITPOLieCaMu
3 MeTO10 3a6e3IMeueHHs BUCOKOI IKOCTI ITPOAYKIIii Ta 3a10BOJIEHHS [IOTPE6 CIIOKUBAYIB
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Review of the problems of the agro-industrial complex
of Ukraine in connection with Russia's military aggression

Abstract.Thewarin Ukraine, unleashed by the aggressor state, hasresulted intheloss ofasignificant
portion of Ukrainian production, exports, raw materials, and food potential, creating substantial risks
of prolonged economic instability, including threats to global food security. The purpose of this study
was to analyse the impact of russian military aggression on Ukraine’s agricultural sector, particularly
focusing on the economic challenges that have arisen in this field. Additionally, it examined the new
circumstances and opportunities for the recovery and adaptation of agricultural producers in the
post war period. To achieve this aim, the following methods were employed: scientific generalisation,
analysis and synthesis, forecasting, and scientific extrapolation. The literature review identified
publications forming three thematic clusters. Analysis of the first cluster revealed that before
the war, Ukraine, alongside russia, ranked among the top ten global producers and exporters
of agricultural products. In this context, foreign researchers expressed concerns regarding the
potential threat to global food security. Analysis of the second cluster indicated that during the post-
war years, Ukraine's export potential in the agricultural sector was reduced to a manageable level
due to the Grain Agreement and the reorientation of agricultural product flows towards land routes
on Ukraine’s western border. The third cluster highlighted that the stability of Ukraine’s agricultural
sector will be severely disrupted if the war persists for an extended period. The practical significance
of this article lies in its comprehensive analysis of the economic challenges faced by Ukraine’s
agricultural sector, offering a foundation for devising effective strategies to support and restore this
crucial sector during the war and in the post-war era

Keywords: agribusiness; industry, food market; global food security; food market; Google
Scholar; ScienceDirect

INTRODUCTION
The ongoing war between Ukraine and russiais  consequences. Agriculture, as aleading industry
the largest conflict in Europe since World War  in Ukraine, plays a pivotal role in generating ex-
II and has numerous geopolitical, economic, portrevenue and ensuring food security for oth-
infrastructural, environmental, and medical er countries. PM. Makarenko et al. (2023), based
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on pre-war data from the State Statistics Service
of Ukraine, noted that the competitiveness of
Ukraine'’s agri-food sector constitutes approx-
imately 19% of the country’s gross domestic
product (GDP) and is the main budgetgenerat-
ing sector of the national economy, contributing
about 12% of the country’s budget and a third of
its commodity structure. The report highlighted
that many authors evaluate Ukraine’s contribu-
tion to the global food system and its security in
comparison to russia’s role. russian and Ukrain-
ian agricultural production significantly exceeds
domestic consumption and represents a dispro-
portionately large share of the global market.

As reported by H. Hussein & M. Knol (2023),
data from the United States Department of Agri-
culture (USDA) indicate that in 2020, russia and
Ukraine accounted for approximately 6% of the
global maize harvest, 12% of the wheat harvest,
and 13% of the barley production. By 2020, russia
and Ukraine collectively accounted for over 70%
of global exports of sunflower oil and sunflower
meal, approximately 30% of barley exports, 27%
of wheat exports, and 17% of rapeseed exports.
Given their critical role in the global food sup-
ply, the conflict between these two countries has
significantly disrupted and posed a substantial
threat to the stability of the world’s food sys-
tem. N. Demianenko et al. (2023) observed that
the global challenges of 2019-2023 have further
impacted the global food system. Supply chains
were particularly disrupted by russian aggres-
sion, affecting not only African nations but also
the broader international community. The au-
thors propose that the creation of startups could
serve as adriving force for global Industry 4.0, fa-
cilitating the development of a 4.0 supply chain.
The human resources of Ukrainian agricultural
workers have also been severely impacted. Ac-
cordingtothe Food and Agriculture Organisation
(FAO, 2024), more than 150,000 farmers have
been affected by the war and forced to migrate.

Inthe context of russian aggression, Ukrain-
ian agricultural producers face a severe short-
age of financial resources due to rising produc-
tion costs. For example, O. Dorosh et al. (2024)
noted that capital investments in the agricultur-
al sector in 2023 decreased by 26.1% compared
to the previous year, amounting to 514 billion
UAH. The authors propose addressing this issue

©

through budget financing, effective taxation, a
fair pricing policy, preferential loans (particular-
ly for organic farming), grant support, and new
subsidy schemes. O. Shubravska et al. (2024)
highlighted the weakness of state support for
Ukrainian agriculture, drawing comparisons
with Polish farmers. According to their findings,
Ukrainian producers receive 35 times less sup-
port per hectare than their Polish counterparts.
Only 14% of income from agricultural produc-
tion factors received by Ukrainian producers is
allocated to subsidies. The authors argued that
opportunities for agricultural development
within the framework of European integration
primarily involve diversifying production and
export structures, improving agricultural prod-
uct processing, accelerating the adoption of
resource-efficient innovative production tech-
nologies, establishing transit flows, increasing
exports to global markets, and expanding the
share of Ukrainian agricultural products that
comply with the European Union’s environmen-
tal and climate requirements.

According to estimates by the Kyiv School
of Economics, 5.56 billion USD will be required
to rebuild Ukraine’s agricultural sector over the
next 10 years (Neyter et al., 2024). The war be-
tweenrussia and Ukraine hasresulted in theloss
of a significant portion of Ukraine’s production,
export, and food potential, creating a substantial
risk of long-term economic instability. At the
same time, as noted by T. Bodnarchuk (2022),
new challenges have fostered favourable con-
ditions and opportunities for restructuring the
national economy towards the development of
the high-tech sector and enhancing the infor-
mational capabilities of traditional industries.
Asthere were no comprehensive reviews of pub-
lications addressing the Ukrainian agro-indus-
trial complex in the context of russian military
aggression, this article aimed to compile such a
review, highlighting key clusters of publications.
This overview of issues related to the Ukrainian
agro-industrial complex, based on a literature
search using Google Scholar and ScienceDirect,
utilises the keywords “Agro-industrial complex”
and “Ukraine” in Google Scholar within the time
frame 2018-2024. In ScienceDirect, the term
“Agriculture of Ukraine” was used for search-
es limited to 2023-2024. The tool primarily
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searches articles in Elsevier publications, in-
cluding those indexed in the Scopus database.

In the literature search conducted between
2018 and 2021, two clusters of publications were
identified: the production and export potential
of Ukraine’s agro-industrial complex prior to
the onset of russia’s full-scale aggression, and
the impact of russia’s full-scale aggression on
the production and export potential of Ukraine’s
agro-industrial complex, including the devel-
opment and implementation of measures to
enhance the resilience of agriculture and fa-
cilitate Ukraine’s post-war recovery. Methods
of scientific generalisation were employed to
systematise data on the impact of the war on
the agricultural sector. This approach allowed
for the identification of the main trends, prob-
lems, and challenges facing agriculture, as well
as the formation of recommendations for the
recovery and development of the sector under
crisis conditions. Methods of analysis and syn-
thesis were applied for a detailed examination
of the economic impact of the war on the agri-
cultural sector. These methods facilitated the
identification of key factors affecting agricul-
tural productivity and sustainability, as well as
the collection and integration of diverse data to
develop comprehensive conclusions and rec-
ommendations. Methods of scientific extrapo-
lation and forecasting were utilised to evaluate
future trends in the agricultural sector under
wartime conditions. These methods enabled the
determination of potential scenarios regarding
the conflict's impact on production, markets,
and foreign economic relations, alongside the
formulation of recommendations for the long-
term stabilisation of agriculture.

PRODUCTION AND EXPORT POTENTIAL
OF UKRAINE'S AGRO-INDUSTRIAL
COMPLEX BEFORE THE ONSET
OF RUSSIA'S FULL-SCALE AGGRESSION
Ukraine ranks among the world’s leading pro-
ducers and exporters of agricultural goods, pri-
marily due to its favourable climatic and natural
conditions for agricultural development. The
country’s agroindustrial complex compris-
es specialised enterprises and organisations
engaged in the production, processing, trans-
portation, marketing, and proper storage of
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agricultural products (Zaharin, 2018; Ivaske-
vich, 2018). Under normal conditions, Ukraine is
a global leader in agricultural production, with
an annual output of 90-100 million tonnes of
food (Izhevsky, 2018; Naumenko, 2019). Before
the war, the agri-food sector was the corner-
stone of the national economy, serving as the
primary budget-generating industry. It contrib-
uted approximately 19% to the gross domestic
product (GDP), 12% to the state budget, and ac-
counted for one-third of the country's export
commodity structure.

According to additional data, Ukraine’s ag-
ricultural sector contributes approximately 10%
to the GDP and generates 40% of the country’s
foreign exchange earnings from exports. Agri-
culture occupies over 414 million hectares of
Ukrainian land, with about 31 million hectares
under private ownership and 104 million hec-
tares owned by the state and communes (Dun-
ska & Bilykh, 2022; Gromov, 2022). With 33% of
its land area dedicated to agriculture, a favour-
able climate, and proximity to major markets,
Ukraine has established itself as a critical agri-
cultural export hub with substantial processing
capacities. The country leads globally in sun-
flower oil exports and ranks among the top grain
exporters. Between 2019 and 2021, Ukraine ac-
counted for approximately 10% of global wheat
exports, 15% of maize exports, 15% of barley ex-
ports, and nearly 50% of sunflower oil exports.
Furthermore, the agri-food sector is a corner-
stone of Ukraine's economy, contributing sig-
nificantly to employment and GDP. According to
the USDA, Ukraine ranked as the second-largest
grain exporter globally after the United States
in 2019-2020. In 2021-2022, Ukraine’s share
in global exports included approximately 40%
of sunflower oil, 27% of sunflower seeds, 5% of
barley, 3% of wheat, 3% of rapeseed, and 2% of
maize (Ukraine: FAIRS export..., 2023).

J.Wandel (2023) provided additional insights
into the combined export potential of Ukraine
and russia. In 2020, these two countries collec-
tivelyaccountedfor69% of global sunflower meal
exports, 65% of sunflower oil, 28% of wheat, and
15% of maize. Ukraine, in particular, dominated
global markets for sunflower meal and oil, while
russia emerged as the largest wheat export-
er, surpassing the European Union, the United
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States, Canada, and Ukraine. The war in Ukraine
has significantly disrupted the operations of
these two major agricultural producers, posing a
severe threat to the food security of low-income
nations. This crisis has heightened internation-
al concerns about global food security. Despite
considerable political, economic, and social
transformations since Ukraine’s independence
and its transition to a market economy, land
policies and systems of intensive agricultural
production have remained largely unchanged.

Meanwhile, global challenges related to food
supply and environmental safety persist as crit-
ical issues requiring urgent solutions (Degtyare-
va, 2018). For instance, UN experts estimate that
the combined effects of thewar and the COVID-19
pandemicwill drive thenumberoffood-insecure
individuals to its highest level in 15 years (Lucii
§ Korniychuk, 2022). As one of the world’s top
ten exporters of agricultural products, Ukraine’s
sustainable and innovative development in
agriculture holds the potential to enhance its
agroecological profile. This development could
create the foundation for increased compet-
itiveness in both domestic and international
markets, thereby contributing to the resolution
of global food security challenges (Radchenko
& Pidvalna, 2020; Dumanska, 2023). In summa-
ry, addressing global food security challenges
requires urgent solutions, and Ukraine’s focus
on sustainable agricultural development could
play a key role in enhancing its competitiveness
while contributing to global food supply stability.

THE IMPACT OF RUSSIA'S LARGE-SCALE
AGGRESSION ON THE PRODUCTION
AND EXPORT POTENTIAL OF THE
UKRAINIAN AGRICULTURAL SECTOR
In 2022, the ongoing military conflict in Ukraine
plunged the agricultural sector into its most
challenging period since the country gained in-
dependence. Land occupation and the war led
to the loss of 3.5 million hectares of arable land,
alongside shortages of labour, machinery, fuel,
and capital, as well as the disruption of supply
chains. This situation brought unprecedented
hardship to farmers. The conflict, which esca-
lated significantly since February 2022, result-
ed in reduced crop yields and the physical de-
struction of agricultural activities. A decline in

G

grain acreage (by over 30%) and the blockade of
export routes from Ukrainian ports contributed
to a global food crisis (Chub, 2022). The blockade
of these ports has caused food shortages and
rising prices in several developing countries,
leading to significant social upheaval (Chala &
Barbul, 2020; Babenko, 2021).

The russian military occupation has effec-
tively incapacitated Ukrainian ports, through
which approximately 90% of Ukraine's agri-
cultural exports were previously transported.
According to the Ministry of Agrarian Policy
of Ukraine, while ports once handled around
150,000tonnesofgrain,onlyabout20,000tonnes
are now being moved by rail. Despite these chal-
lenges, the Ministry reported that the 2022 har-
vest was expected to be over 67 million tonnes.
Following the signing of the Grain Agreement,
August 2022 saw 68 ships depart from Ukrain-
ian ports, transporting 172 million tonnes of
agricultural products to 18 countries. The to-
tal volume of agricultural shipments across
various logistics routes in August amounted
to roughly 5 million tonnes. Throughout 2022,
Ukraine'’s agricultural and food exports totalled
50.9 million tonnes, with a total value of 21.1 bil-
lion USD (Lucii § Korniychuk, 2022). Ukraini-
an agricultural and food products accounted
for 53% of total exports in 2022 and remained
the most exported product in the entire sector.

Improved logistics, access to the railway,
and proximity to the western borders ensured
efficient production for Ukrainian companies in
2022 (Demianenko et al., 2023). The share of the
European Union in Ukraine’s total exports in-
creased from 41% in 2021to 62% in 2022. Turkey,
China, and India were other important trading
partners. The reorientation of Ukraine’s trade
towards the EU was facilitated by the signing of
the Black Sea Grain Initiative and the creation
of the “Solidarity Road” by the European Com-
mission to strengthen Ukraine’s ties with the EU
(Hubeni et al.,2024). As these data show, Ukraine
continues to contribute to global food security,
supported by robust financing of the agricul-
tural sector. Thus, according to the Ministry of
Agriculture, by the beginning of 2023, Ukraini-
an farmers had received more than 34.5 billion
UAH in support for the development of their
farms (Rudevska et al., 2024).
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Despite the ongoing military conflict, 99%
of the companies affiliated with the European
Business Association (2023) expressed their in-
tention to continue operating in the Ukrainian
market in 2023. Furthermore, 63% of these com-
panies planned to invest in Ukraine, even amid
wartime conditions. On the other hand, only 17%
of new investors considered it worthwhile to ex-
pand their business in Ukraine. Despite the di-
rect and indirect losses amounting to 411 billion
USD that Ukraine’s agro-industrial complex has
incurred since the onset of the full-scale war, the
prospects for its development remain positive.
According to O. Zgurska et al. (2022), the total
losses incurred by the sector as of 2022 amount-
ed to 411 billion USD. The study also concluded
that the local agricultural sector demonstrat-
ed resilience in the face of the global COVID-19
crisis and russian aggression. Having analysed
studies of Ukrainian researchers on the impact
of russian aggression on the Ukrainian agricul-
tural sector, attention must now turn to the work
of foreign researchers on this topic.

A systematic review of foreign literature
on the impact of the russian-Ukrainian war on
Ukraine’s agricultural sector on the ScienceDi-
rect (n.d.) platform revealed a large collection
of studies that estimate the damage caused to
Ukrainian agriculture based on aerial photo-
graphs. For example, continuous analyses of free
Sentinel-2 satellite data using machine learning
classified approximately 500,000 hectares of
arable land in 10 regions of Ukraine as damaged
during 22 two-week periods in 2022, with the
most significant impact observed from March to
September. Additionally, aerial monitoring esti-
mated that grain production losses in six eastern
regions in 2022 were up to 31.5% compared to
the average yield in 2016-2020 and up to 6.76%
compared to national grain production (He et
al, 2023). Another group of studies identified
through ScienceDirect focuses on the analysis of
time series related to exchange rates (including
agricultural futures and spot prices) and indices
such as volatility indices (Deininger et al., 2023).
These studies also examine the correlation be-
tween geopolitical shocks and time series risk
indices (Neik et al., 2023; Polat et al., 2023; Aizen-
man et al.,, 2024). These papers utilise advanced
time series analysis techniques, including the
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Copula-CoVaR approach, the Student’s per-
turbed ARMA-GARCH model, structural vector
autoregression (SVAR), and time-varying vector
autoregression (TVP-VAR). Both groups of stud-
ies rely on methodological tools designed to an-
alyse the impact of the russian-Ukrainian war
on Ukraine’s agricultural sector.

A Google Scholar search of foreign articles
on the impact of the war between russia and
Ukraine on Ukrainian agriculture yielded sev-
eral studies summarised below. For instance,
A.Rose et al. (2023) described how military con-
flict directly affects grain exports and its eco-
nomic impact on the world market. Since the
export of grain from Ukraine plays an important
role in ensuring food security, this situation has
the potential to trigger a global food crisis. These
authors provide a detailed analysis of the im-
pact of the decline in grain exports on macroe-
conomic indicators in various regions. Similar-
ly, Kh. Ay § A. Séylemez (2023) emphasised the
importance of the Black Sea Grain Initiative for
Ukraine’s grain exports and assessed Turkey's
policy in negotiating this agreement. M. Qin et
al. (2023) highlighted that in the face of severe
climate change and the war between russia and
Ukraine, the stabilisation of global supply chains
is crucial for the sustainable development of the
world. S. Ahn et al. (2022) argued that russia’s
attack on grains and oilseeds has negatively af-
fected world trade, leading to significant price
fluctuations and threatening global food securi-
ty. Their study provides an assessment of the ac-
tual impact of the russian invasion of Ukraine on
international trade in grains and oilseeds. The
authors found that imports of grain and oilseeds
to Ukraine between February and July 2022 were
78.2% lower than expected. The war resulted
in a shift in trade flows, primarily benefiting
North American and European countries. The
study concluded that while the russian-Ukrain-
ian conflict had a significant effect on the trade
of the directly involved countries, its impact on
global grain and oilseed markets in terms of
trade volumes was more limited.

The USDA has released its 2024-2025 World
Wheat Market Forecast, which predicts in-
creased supply, consumption, and trade, as well
as a slight decline in stocks. Supply is forecast to
increase by 3.5 million tonnes to 1,060.6 million
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tonnes, mainly due to increased production in
Ukraine, Kazakhstan, and Australia, which will
offset cuts in the EU and the US. The growth
of production in Ukraine will be supported by
data from the National Bureau of Statistics on a
larger-than-expected harvest area. World con-
sumption is anticipated to increase by 4.1 mil-
lion tonnes to a record 804 million tonnes,
mainly due to increased use of feed and waste
inthe EU, Kazakhstan, and Ukraine. World trade
is expected to increase by 2.0 million tonnes

to 2149 million tonnes, primarily due to in-
creased exports from Australia and Ukraine.
In 2024-2025, based on the World Agricultural
Supply and Demand Estimates (WASDE, 2024),
world-ending stocks are projected to decline by
0.6 million tonnes to 256.6 million tonnes, the
lowest level since 2015-2016. Selected actual
data on the supply and use of wheat in Ukraine
and russia in recent years, based on the Fore-
casts of World Agricultural Demand and Supply,
are shown in Table 1.

Table 1. Wheat wheat supply and use (million metric tonnes) for Ukraine and russia

Countries Beginning stocks Production Import ‘ Export Ending stocks
2022-2023
Ukraine 6.27 21.50 0.06 17.20 2.90
russia 12.09 92.00 0.30 49.00 14.39
2023-2024 Est.
Ukraine 2.90 23.00 0.07 18.40 0.77
russia 14.39 91.50 0.30 55.50 10.19

Source: compiled by the author based on data WASDE (2024)

From this table, it is evident that in terms of
the main indicators of wheat production and ex-
port, russia is three to four times more advanced
than Ukraine. However, according to forecast
estimates for 2023-2024, these indicators for
Ukraine are expected to improve, although they
remain significantly lower due to the ongoing
conflict. The WASDE report does not provide
comparable data for Ukraine and russia regard-
ing the supply and use of oilseeds. Nonetheless,
the USDA data presented in the WASDE report,
using wheat production and export as an exam-
ple, also highlight the stability of the Ukrainian
agricultural sector.

Given the critical role that russia and
Ukraine play in the global food supply, the out-
break of the russian-Ukrainian conflict has un-
deniably had a significant impact on and posed
a substantial risk to, the global food system
(Rawtani et al,, 2022; Neik et al., 2023; Zhou et
al., 2024). However, it is apparent that if the war
persists for an extended period, this stability
will likely be disrupted. Therefore, it is crucial
to develop and implement measures aimed at
strengthening this stability and restoring the
potential of Ukraine'’s agricultural sector in the
aftermath of the conflict.

©

DEVELOPMENT AND IMPLEMENTATION
OF MEASURES TO STRENGTHEN
AGRICULTURAL STABILITY
AND POST-WAR RECOVERY IN UKRAINE
Targeted measures at both the national and in-
ternational levels are crucial for ensuring the
stability of Ukraine's agricultural sector and
enabling effective post-war recovery. The con-
flict has caused extensive damage to the coun-
try’s agricultural infrastructure, disrupted sup-
ply chains, and restricted export opportunities.
Given the strategic significance of agriculture
for Ukraine’s food security and the global food
system, the development and implementation
of strategies to restore and strengthen this sec-
tor are of paramount importance. For example,
0. Dorosh et al. (2024) highlighted the urgent
need to restore infrastructure and support ag-
ricultural producers through government pro-
grammes. Destroyed warehouses, access roads,
and agricultural facilities must be restored to
ensure smooth production processes and ex-
pand product storage capabilities. This resto-
ration process should include financial assis-
tance from national and international partners
to facilitate a rapid return to stability in the
agricultural sector. O. Shubravska et al. (2024)
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noted the need for market diversification to
reduce reliance on traditional suppliers. Sim-
ilarly, V. Rudevska et al. (2023) argued that it
is important to provide social support to rural
agricultural communities to prevent migration
and restore social stability in war-affected areas.
The state programme should provide financial
and social support to stabilise the economic sit-
uation in the agrarian sector.

T. Bodnarchuk (2022) emphasised that
farmers need to adapt their production meth-
ods by introducing new technologies, such as
unmanned aerial vehicles for crop monitoring,
and innovative farming methods that optimise
costs and increase yields even under wartime
conditions. The blockade of ports and disruption
of supply chains, exacerbated by rising prices
for fuel, fertilisers, and other essential resourc-
es, have significantly reduced the competitive-
ness of Ukrainian agricultural products on the
international market and made production
more challenging. In addition, the war has sig-
nificantly complicated the export of agricultural
products, which previously constituted a signif-
icant part of the national income. The blockade
of Black Sea ports and instability on land routes
have forced Ukrainian agricultural enterprises
to explore alternative markets, particularly in
neighbouring countries such as Poland and Ro-
mania. O. Shumilova et al. (2023) examined the
consequences of the war in terms of new envi-
ronmental challenges for the agricultural sector.
Specifically, military operations, bombings, ex-
plosions, and the use of military equipment have
caused severe soil contamination, affecting both
soil and water quality.

Residues of heavy metals, fuel, lubricants,
and chemicals in the soil necessitate immedi-
ate remediation measures to prevent long-term
deterioration of crop yields and product qual-
ity. Additionally, the war has destroyed natural
ecosystems and biodiversity, many natural ar-
eas, such as forests, reservoirs, and pastures,
have been severely damaged. This has led to a
decrease in biodiversity and the loss of natural
habitats for flora and fauna, increasing the risk
of ecological imbalance, affecting agroecosys-
tems, and reducing the resilience of the agri-
cultural sector to natural disasters. Third, in-
creased soil erosion caused by disruption to the
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topsoil has heightened the risk of water and wind
erosion. Y. Hubeni et al. (2024) observed that the
war threatens food security not only in Ukraine
but globally, as Ukraine has traditionally been a
major grain exporter. The ongoing port block-
ades have exacerbated global food shortages,
increasing food prices and reducing availability,
particularly in Africa and Asia.

Another key issue is the need to adopt en-
vironmentally friendly technologies. Post-war
agricultural recovery necessitates the use of
“green” technologies that minimise environ-
mental impact, conserve biodiversity, and en-
hance ecological sustainability. Adopting these
technologies will also help Ukraine improve
its international reputation as a producer of
ecologically clean products. The successful im-
plementation of these measures requires col-
laboration among national, institutional, and
international partners who can provide finan-
cial and technical resources for restructuring. A
comprehensive strategy that incorporates mod-
ern farming techniques and technological inno-
vations will not only ensure long-term food se-
curity and economic stability for the country but
also establish the foundation for the sustainable
development of Ukraine’s agricultural sector.

CONCLUSIONS
According to the study, an analysis of 42 sources
from 2018 to 2024 identified three main clusters
of publications. The first cluster focused on the
characterisation of the production and export
potential of Ukraine’s agro-industrial complex
before the onset of full-scale russian aggression,
highlighting its strengths and development
prospects. The second cluster contained two
subclusters: the first described methodological
tools for quantitative assessment of the impact
of the russian-Ukrainian war on the agricultur-
al sector, while the second focused on searching
foreign articles on the ScienceDirect platform
from 2023 to 2024. The review concludes that
if the war continues for an extended period, the
stability of the Ukrainian agricultural sector, as
defined above, is likely to be disrupted. There-
fore, it is imperative to develop and implement
measures to enhance this stability and restore
the potential of the Ukrainian agricultural sector

in the post-conflict period.
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The analysis of the third cluster indicated
that, in the event of a prolonged military conflict,
the consequences will necessitate the develop-
ment of new conceptual approaches to address
these challenges. Such measures should in-
clude state and financial support, soft loans, and
grants to help farmers resume production and

sector. This issue requires a dedicated review of
the literature and further research to identify
the most effective measures. Moreover, foster-
ing public-private partnerships could further
strengthen the sector’s recovery and long-term
resilience.

acquire necessary resources. The state should ACKNOWLEDGEMENTS
also stimulate the adoption of environmental- None.
ly friendly and energy-efficient technologies,
which will minimise environmental impact and CONFLICT OF INTEREST
increase the sustainability of the agricultural None.
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Storozhenko

OkcaHa CTopOoXKeHKo

KaHanaaT eKOHOMIYHUX HAyK, AOUEHT

HaujioHanbHMin yHiBEpCUTET BiopecypciB i NPMPOAOKOPUCTYBAHHSA YKpaiHK
03041, Byn. Tepois ObopoHM, 13, m. Kuis, YkpaiHa
https://doi.org/0000-0002-8591-8202

ornap npo6seM arponpoMUCIOBOIro KOMIJIeKcy YKpaiHu
y 3B'A3KYy 3 BiNCbKOBOIO arpecieto Pocii

AHoTauiqa. BiriHa B YKpaiHi, po3B'si3aHa JepsKaBOI-arpecopoM, Ipu3Bejia [0 BTPaTH 3HAYHOI
YaCTUHU BUPOGHUYOTO, €KCIIOPTHOTO, CUPOBMHHOTO Ta IIPOLOBOJIBYOrO IOTEHINiany YKpaiHu,
CTBOPUBIIY BEJIMKUM PU3UK JTOBIOCTPOKOBOI EKOHOMIUHOI HECTAabiIBHOCTI, Y TOMY YHCJIi PU3UK
r06abHOl TTPOJOBOIEYO] 6e3reRku. MeToIo CTaTTi 6yB aHajIi3 BIUIMBY BiliIChKOBOI arpecii pocii
Ha arpoIpOMUCIIOBUN KOMIUIEKC VKpaiHHM, 30KpeMa BUBUEHHS eKOHOMIUHUX IpobieM, fKi
BUHUKAIOTh ¥ IbOMY CeKTOpi. Oz TaKOXK Iepen6adaB po3IIAl MOXKINBOCTEH BiTHOBJIEHHS Ta
azarnTalii arpoBUpO6HUKIB ¥ HOBUX YMOBAax Ta B ITIOBOEHHUM Yac. I JOCATHEHHS MeTu 6yiu
BUKODPHCTaHI TaKi METOAU: METOZ, HAYKOBOI'O y3arajJbHeHH; aHaJli3y Ta CUHTe3Y, IPOTHO3YBaHHA
Ta HAyKOBOI eKCTpanoAlii. V giteparypHoMy mouryKy 6yno Bigi6paHo my6ikariii, ski yTBOpuin
TPpU KjIacTepu. AHaJIi3 HalIpallloBaHb [1epIIOTro KjIacTepa II0Ka3aB., 110 0 BiXiHY YKpaiHa, K i pocis,
BXOIWJIA JI0 JECATKU CBITOBMX BUPOOGHUKIB Ta €KCIIOPTEPIB CiIbCHKOTOCIIOAAPCHKOI ITPOAYKILIii.
V 3B'93Ky 3 LIUM 3apy6iKRHI mocmigHuky 6ynu cTyp6oBaHi MigpuBoM MI06aIbHOI IIPOLOBOJIBYO]
6esreru. AHaJi3 APyroro KiacTepy IybiKallii MMoKasas, 1[0 B MepIUi pOKW BiMHM arpapHUi
eKCIIOPTHUH IOoTeHIian VKpaiHM CKOPOTHBCS Ha HEKPUTHUYHY CyMy depe3 3epHOBY yTOnLy Ta
TIepeopieHTalliIo ITIOTOKIB CiTBCBKOIOCIIOAAPCHKOI ITPOAYKIII HA CYyXOIyTHI KOPUAOPU Ha 3aXiTHUIX
KOpIOoHax YRpaiHU. AHaji3 TpeTboro KJacTepy BKa3aB Ha Te, 10 CTabiIBHICTH YKpaiHCBKOTO
arpapHOro CeKTOpy 6y/ie IOpyIllieHa, IKIIO BilHa TPUBaTUMe LOCUTD JOBTO. [IpaKTUYHA LiHHICT
CTaTTimoJIATaEe B HAJAaHHI MTIOOKOro aHaIi3y eKOHOMIUHUX BUKJIMKIB, 3 IKUMU CTUKAETHCS Ta by e
CTUKATUCh ¥ Ma6yTHHOMY arpoIlIpOMHUCIIOBUM KOMITJIEKC VKpaIiHH, 1110 MOJKe CJIYTYBaTH OCHOBOIO
IL1S1 PO3pO6KY ebeKTHBHUX CTPATEril IMiATPUMKY Ta BiIHOBIEHHS I[BOTO BasKJIIMBOTO CEKTOPA B
yMOBax BillHU Ta B IOBOEHHUI Yac

KniouoBi cnoBa: arpapHui 6i3Hec; rajysb; IobajabHa MIPOLOBOJbUa 6e3IeKa; ITPOLOBOIBINN
puHOK; Google Scholar; ScienceDirect
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Ecological and economic justification of the efficiency
of solid waste management in territorial communities

Abstract. The problem of effective municipal solid waste (MSW) management is becoming
increasingly relevant due to the growing negative impact on the environment and the need to
integrate environmental approaches into the strategies of local communities. The purpose of
the study was to determine the impact of the waste management system on the preservation of
ecosystems and to study the economic indicators associated with the implementation of sorting
and recycling systems. The paper examined the effectiveness of solid waste management in the
territorial communities of Lviv Oblast: Zabolottsivska, Davydivska, Trostianetska, and in particular,
the environmental and economic effects of waste sorting and recycling. The study was based on an
analysis of statistical data on the amount of solid waste per person, the average number of people
in households, waste morphology, and indicators of the environmental and economic impact of
recycling. The study found that by introducing effective sorting systems in communities, it is possible
to reduce waste by 25-30%, reduce the negative impact on ecosystems and reduce greenhouse gas
emissions. The analysis showed that educational programmes for the population and access to the
necessary recycling technologies play a significant role in the effectiveness of these processes. The
study also identified the need to increase the level of citizen engagement in sorting and recycling
programmes, in particular through improved infrastructure and more accessible waste collection
points. The conclusions highlight that improving the efficiency of solid waste management requires
a comprehensive approach that includes technological innovations, public education programmes
and scientific evidence for environmental strategies. The results may be useful for the development
of waste management strategies in other regions with similar conditions
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INTRODUCTION

The problem of efficient municipal solid waste
management (MSW) is one of the most press-
ing for modern communities. Given the rap-
id growth of urban agglomerations, intensive
consumption of resources and increased pro-
duction, waste management is becoming a
significant challenge for the environment and
the economy. The growing amount of solid
waste, environmental pollution and lack of ef-
ficient waste treatment systems require new
approaches to waste management, focusing
on sustainability and minimizing the impact
on ecosystems. In this regard, the issues of en-
vironmental and economic efficiency of solid
waste management measures are becoming
extremely important for the sustainable devel-
opment of local communities.

Several attempts have been made in
Ukraine to improve the situation with waste
management, including: The National Waste
Management Strategy until 2030 (Order of
the..., 2017). Its goal is to harmonize Ukrainian
legislation with European standards. The main
tasks include building infrastructure for waste
treatment and recycling, reducing the volume of
waste disposal, and introducing extended pro-
ducer responsibility. The Law of Ukraine 2320-
IX “On Waste Management” (2022) creates the
legal framework for the transition to European
principles in this area, including the introduc-
tion of an electronic waste management system,
the development of sectoral legislation (e.g., for
packaging and electronic equipment waste),
and attracting investment in the construction
of recycling plants. However, despite certain
successes, the problem remains unresolved. In
particular, the issues of proper waste sorting,
recycling, disposal and waste reduction remain
relevant for many communities.

H.I. Evchuk (2024) studied the organisa-
tional aspects of waste management in the
agricultural sector of Ukraine. The researcher
focused on ecological and economic approach-
es that minimize the environmental impact of
agricultural waste, in particular through the in-
tegration of recycling methods into the produc-
tion processes of agricultural enterprises. This
study emphasises the importance of adapting
agricultural practices to the requirements of
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sustainable development in order to achieve ef-
ficient and safe waste management.

The specifics of solid waste management
on the example of the Dashivska community,
analysing the existing mechanisms of waste col-
lection, sorting and recycling, were studied by
A.Lempa § G. Mudrak (2022). The study aimed to
increase the environmental and economic effi-
ciency of solid waste management by offering a
model that can be applied by other communities
to improve the environment.

It is important to study the impact of envi-
ronmental factors, in particular air pollution,
on the development of cardiovascular disease.
T. Minzel et al. (2022) analysed how toxic ele-
ments released into the atmosphere as a result
of human activity (e.g., emissions from indus-
try and transport) contribute to the develop-
ment of cardiovascular disease. In particular,
they discussed the mechanisms by which air
pollution can lead to inflammation in the body,
increased blood pressure, and the development
of atherosclerosis. The role of fine particles and
other toxic substances that have a negative im-
pact on blood vessels and the heart was also
highlighted.

The study by J.A. Dominguez-Gdmez (2024)
focused on the gender aspects of natural re-
source management, especially in the mining
sector. The author examined how the social and
environmental impacts of natural resource ex-
traction are unevenly distributed among local
communities, with a focus on the role of wom-
en in these processes. Mining leads to signifi-
cant environmental and social problems, such
as deterioration of water and soil quality, as
well as reduced health.

An analysis of the toxicological risks of
emerging pollutants associated with tyre rub-
ber was conducted by Y. Jiang et al. (2024). The
study identifies how these compounds, in par-
ticular 6PPD, affect aquatic ecosystems and
threaten biodiversity. M.I. Aldagheiri & 1.S. Al-
rebdi (2024) investigated the morphological
characteristics of MSW in Buraydah, Saudi
Arabia, and identified factors that affect its
composition. The study focused on the analy-
sis of the types, quantity and seasonal changes
of MSW, as well as the socio-economic factors
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that determine the consumption behaviour of
residents. N. Anene et al. (2024) analysed gold
and mercury losses in artisanal mines in Nige-
ria and their impact on the environment and
economy. The paper emphasises the low effi-
ciency of mining technologies, which leads to
the loss of resources and environmental dam-
age. Also, C.A. Nieto-Cafarte et al. (2024) con-
ducted a comparative assessment of microbial
activity during the decomposition of the organ-
ic component of MSW in the city of Guayaquil,
Ecuador. The study focused on determining the
effectiveness of different environmental con-
ditions in stimulating organic decomposition,
which is important for the development of local
waste management strategies.

The link between environmental factors
and cancer risk was examined by R.O. Ajayi &
TT. Ogunjobi (2024). They focused on how pol-
lutants can contribute to the onset of cancer. The
paper analyses in detail the role of carcinogens
present in the environment and their impact on
health. The authors highlighted the need to re-
duce exposure to harmful chemicals, especially
for vulnerable groups, and offered recommen-
dations to minimize risk, such as strengthen-
ing environmental controls and implementing
measures to reduce exposure to pollutants in
everyday life.

Research on waste management and en-
vironmental risks covered a variety of aspects:
from environmental and economic approaches
to reducing the impact of waste in the agricul-
tural sector to analysing the social and environ-
mental consequences of human activities. Many
papersinvestigated the health impacts of air pol-
lution, including cardiovascular disease, and the
role of toxic substances in aquatic ecosystems.

Gaps that require further study include the
underestimation of environmental aspects in
planning waste management strategies, the
lack of effective financing mechanisms, and the
insufficient level of adaptation of local govern-
ments to new challenges.

Thus, the purpose of this study was to exam-
ine the environmental and economic efficiency
of solid waste management on the example of
territorial communities in Lviv Oblast (Ukraine).

MATERIALS AND METHODS

The study covered households in Lviv Oblast,
focusing on rural communities: Zabolottsivska,
Davydivska, Trostianetska, where the level of
MSW sorting was relatively low. The analysis was
carried out between June and September 2024
based on statistical data characterizing the vol-
ume of MSW generation, morphological compo-
sition and dynamics (Table 1).

Table 1. Volumes of solid waste generation

in rural communities of Lviv Oblast (June-September 2024)

Community Number of Average number of people MSW per person Total volume
households in a household per year (kg) of MSW (t)
Zabolottsivska 1560 4 460 2865.6
Davydivska 5053 4 500 10106
Trostianetska 6171 4 480 11873.28

Source: compiled by the authors based on the State Statistics Service of Ukraine (2024)

Official data from the State Statistics Ser-
vice of Ukraine (2024) and environmental de-
partments of the region were used to collect
information on the volume of MSW and its
morphological composition. The main sample
included data on the number of households in
rural areas of Lviv Oblast, the average number
of people in a household, and the amount of
MSW per person per year.

The study used methods of collecting, ana-
lysing and synthesizing statistical data, as well

G

as environmental modelling to assess the ef-
fectiveness of the introduction of solid waste
sorting and recycling. To assess the environ-
mental impact of waste, the study analysed its
morphological composition (organic, plastic,
paper, glass and metal waste). Indicators of soil,
air, and water pollution resulting from the ac-
cumulation and decomposition of MSW were
used (Yaksmanytska, 2020). To assess the eco-
nomic benefits of solid waste sorting, the study
examined the average waste generation rates
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for households with 3-4 people, and analysed
the sorting of the main categories of waste and
their further processing. The study determined
how much solid waste could be recycled, what
proportion could be composted, and how re-
ducing the total weight of solid waste could
reduce waste disposal costs. To assess ecosys-
tem services, analysis methods were used to
estimate the negative impact of improper MSW
management on biodiversity and soil produc-
tivity. An analysis was carried out to show what
environmental benefits can be realised through
waste sorting and recycling.

The study also used the main regulatory
documents governing solid waste manage-
ment in Ukraine, which is important for un-
derstanding the legal context and relevant re-
quirements. In particular, the State Classifier
of Ukraine. Waste classifier DK 005-96 (1996)
was used to define the categories of solid waste,
their characteristics, and classification. This
document helped to systematize waste, which
allowed for the correct calculation of the pro-
portion of waste suitable for sorting, recycling
or composting. Law of Ukraine 2320-IX “On
Waste Management” (2022) - served as the ba-
sis for determining the principles of solid waste
management in communities. In particular,
the study assessed the compliance of existing
waste management practices with legal re-
quirements, in particular, to reduce the amount
of solid waste going to landfills. Order of the
Ministry of Housing and Communal Services of

Ukraine No. 39 “On Approval of Methodological
Recommendations for Determining the Mor-
phological Composition of Solid Waste” (2010) -
methodological recommendations for deter-
mining the morphological composition of solid
waste were applied. This allowed for standard-
izing the approach to waste composition anal-
ysis in selected communities and ensuring
the correctness of the data used for modelling.
The National Waste Management Strategy for
Ukraine until 2030 was used to align the study
results with national waste management pri-
orities (Order of the..., 2017). In particular, the
analysis and recommendations developed were
based on the principles of sustainable develop-
ment laid down in the strategy. These regulato-
ry documents served as the basis foridentifying
effective methods of solid waste management
within the study and developing recommenda-
tions for its reduction and recycling.

RESULTS AND DISCUSSION

Impact of MSW on the environment

According to research, Lviv landfills have a sig-
nificant impact on ecosystems and public health
(Yaksmanytska, 2020). Landfills contribute to
soil contamination with heavy metals (mercury,
cadmium, lead) and microplastics, which poses
risks to plants, soil organisms and groundwater
pollution (Table 2). Studies have also shown that
the decomposition of organic waste releases
methane and CO,, which cause greenhouse ef-
fects and degrade air quality.

Table 2. Assessment of environmental impact in communities
of Lviv region and possibilities for its reduction

Community Indicator .Level o Major pollutants Impact reduction opportunities
influence
Soil pollution High Agrochemlc_als, MSW | Introduction of organic farming, waste
landfills sorting.
Zabolottsivska | Water pollution Medium Land.ﬁll leaks, Water purlﬁcgtlon, pollution monitoring,
agriculture creation of buffer zones.
Greenhouse gas Low Transport, local Energy efficiency of buildings, transition
emissions heating systems to renewable energy sources.
. . . Agricultural fertilizers, Crop rotation, use of biofertilizers,
Soil pollution High . -
MSW recycling of organic waste.
. . . Domestic wastewater, Construction of local treatment
Davydivska Water pollution High chemicals from fields facilities, control of agrochemicals.
Greenhouse gas . Transport, private Development of public transport,
o Medium . ) . g
emissions boiler houses insulation of buildings.
Trostianetska Soil pollution Medium Improper waste Public education, creation of landfills for
management safe waste storage.
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Table 2, Continued

Community Indicator .Level = Major pollutants Impact reduction opportunities
influence
Industrial wastewater, | Modernisation of treatment facilities,
Water pollution Medium insufficient water protection of rivers from industrial
Trostianetska treatment discharges.
Greenhouse gas Low Heating in private Installation of solar panels, subsidies for
emissions households energy-efficient technologies.

Source: compiled by the authors based on the State Statistics Service of Ukraine (2024)

Table 2 provides an analysis of the main
environmental challenges in three communi-
ties in Lviv Oblast: Zabolottsivska, Davydivska
and Trostianetska. Three main indicators are
considered: soil and water pollution and green-
house gas emissions. For each of the indicators,
the level of impact, the main sources of pollu-
tion and possible measures to minimize their
negative impact are identified. The table shows
potential strategies to reduce the environmental
burden, taking into account the specifics of each
community.

Soil contamination with heavy metals, mi-
croplastics, and other toxic substances is one
of the key environmental issues in the commu-
nities of Lviv Oblast. In the Zabolottsivska and
Davydivska communities, the level of exposure
has been identified as high due to a significant
number of unauthorised landfills and the use of
agrochemicals. Heavy metals such as lead, cad-
mium, and arsenic remain in the soil for a long
time, leading to soil degradation and loss of fer-
tility. In the Trostianetska community, the level of
impact is medium, but the problem of improper
waste management remains a concern. To mit-
igate the impact in these communities, it is pro-
posed to introduce organic farming, sort solid
waste and build landfills for safe waste storage.

Water pollution in the communities is a
serious problem, especially in the Davydivska
community, where the level of impact is identi-
fied as high. In the vicinity of landfills, water is
contaminated with toxic compounds such as ni-
trates, phosphates and heavy metals. This poses
risks to ecosystems and water supply systems.
Eutrophication of water bodies due to organic
pollutants is becoming increasingly common. In
the Zabolottsivska community, the level of im-
pact is medium, due to leaks from landfills and
pollution from agriculture. The Trostianetska
community also faces problems, but their scale

©

is smaller. Possible solutions include the con-
struction of local sewage treatment plants, con-
trol of agrochemicals, and the creation of buffer
zones around water bodies.

Landfills in communities also cause air pol-
lution. In the Davydivska community, where the
level of greenhouse gas emissions is defined as
average, the main sources arelocal boiler houses
and transport. In the Zabolottsivska community,
emissions are low, but pollution from transport
and domestic heating systems remains a chal-
lenge. Methane and hydrogen sulphide released
during the decomposition of organic matter
pose health risks to the population. Suggested
measures include building insulation, the in-
troduction of renewable energy sources and the
development of public transport.

Soil, water, and air pollution in the commu-
nities of Lviv Oblast is a serious environmen-
tal problem. The analysis points to the need to
implement comprehensive measures such as
building modern landfills, improving waste re-
cycling infrastructure and promoting separate
waste collection. Such actions will not only im-
prove the environmental situation, but also the
quality of life of the residents.

Morphological composition
of MSW in households
The morphological composition of MSW is an
important indicator for determining the possi-
bilities of its recycling and disposal. MSW typi-
cally consists of organic, plastic, metal, glass and
paper materials. Understanding the structure
of MSW allows for the development of effective
waste sorting and recycling strategies, helping to
reduce the negative impact on the environment.
In Lviv region, for example, studies of the
morphology of MSW show that the bulk of waste
is made up of organic materials and plastic that
can be recycled or composted. According to
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the data obtained, a significant part of MSW  make compost, which reduces the load onland-

consists of organic waste that can be used to

fills (Table 3).

Table 3. Morphological composition of MSW in an average household in Lviv region

Community Waste category Share (%) Recyclable or compostable
Organic waste 46 Recycling (composting)
Plastic 24 Recycling
Zabolottsivska Paper 1 Recycling
Metal 8 Recycling
Glass 4 Recycling
Other waste (wood, textiles, etc.) 7 Partial recycling or landfilling
Organic waste 45 Recycling (composting)
Plastic 25 Recycling
) Paper 12 Recycling
Davydivska Metal 7 Recycling
Glass 5 Recycling
Other waste (wood, textiles, etc.) 6 Partial recycling or landfilling
Organic waste 48 Recycling (composting)
Plastic 22 Recycling
Trostianetska Paper 10 Recycl?ng
Metal 9 Recycling
Glass 7 Recycling
Other waste (wood, textiles, etc.) 4 Partial recycling or landfilling

Source: compiled by the authors based on the State Statistics Service of Ukraine (2024)

Waste sorting at the household level is a key
step in ensuring effective recycling. An analysis of
the potential volume of waste that can be trans-
ferred for recycling or composting has made
it possible to understand how much waste can

be saved from landfill disposal and how to use
secondary resources efficiently (Table 4). In Lviv
Oblast, an important step is to encourage the
population to sort waste, which can significantly
reduce the amount of waste that goes to landfill.

Table 4. The potential volume of waste for sorting in an average household (3-4 people) in Lviv region

Community Waste category Potential volume (kg/month) Recyclable or compostable
Organic waste 55 Composting
Plastic 7 Recycling
Zabolottsivska Paper > Recycl?ng
Metal 8 Recycling
Glass 4 Recycling
Other waste (wood, textiles) 22 Partial processing
Organic waste 61 Composting
Plastic 5 Recycling
Davydivska Paper 8 Recycl?ng
Metal 7 Recycling
Glass 3 Recycling
Other waste (wood, textiles) 18 Partial processing
Organic waste 48 Composting
Plastic 8 Recycling
Trostianetska Paper 4 Recycl?ng
Metal 10 Recycling
Glass 6 Recycling
Other waste (wood, textiles) 31 Partial processing

Source: compiled by the authors based on the State Statistics Service of Ukraine (2024)

Economics and Business Management (15)4
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The morphological composition of MSW
showed a significant proportion of organic
waste that can be used for composting, as well
as plastic, metal, and paper materials that can
be recycled. Sorting and recycling capabilities
can significantly reduce the burden on landfills,
in particular through the efficient sorting of or-
ganic waste for composting and plastic, metal
and paper waste for recycling. The introduction
of progressive sorting and composting practices
in households is an important step towards im-
proving the environmental situation in the Lviv
region and reducing the negative impact of solid
waste on the environment.

Strategies to reduce the impact

of MSW on ecosystems

To minimise the environmental impact of solid
waste, it is recommended to introduce sorting
and composting of organic waste, which will sig-
nificantly reduce the amount of waste that goes
to landfills. Composting reduces methane emis-
sions, and recycling reduces the need for natural
resource extraction, which contributes to biodi-
versity conservation and improves the environ-
mental state of the region.

Composting is an important strategy to re-
duce the amount of organic waste going to land-
fill. Composting processes organic waste such
as food scraps and plant materials into useful
soil material, which significantly reduces the
need to dispose of this waste through landfill-
ing. This has important environmental bene-
fits, including reducing emissions of methane,
a potent greenhouse gas that is produced when
organic materials decompose in landfills. Meth-
ane is 25 times more potent than CO,, so com-
posting helps to reduce its emissions into the

atmosphere, which contributes to the fight
against global warming. Plastic recycling is an-
other key strategy that has a significant impact
on reducing the need for oil and other natural
resources. The production of new plastic prod-
ucts usually requires significant energy and raw
material inputs, as plastic is mostly made from
petroleum. Recycling plastic significantly reduc-
es the need for new raw materials and energy
costs. In addition, plastic recycling helps to con-
serve resources and reduce the negative impact
on ecosystems, as plastic waste can pollute the
environment, including seas and oceans, if not
disposed of properly. Recycling plastics helps to
reduce their entry into the natural environment,
particularly aquatic ecosystems, which is im-
portant for biodiversity conservation.

Paper recycling has a direct impact on forest
conservation, as it reduces the need to cut down
treestoproducenewpaper.Forestsareimportant
ecosystems that support biodiversity, regulate
the climate and provide soil stability. Preserving
forests is essential for maintaining ecological
balance, so reducing deforestation through the
use of recycled paper helps to conserve natu-
ral resources. This strategy also has other envi-
ronmental benefits, such as helping to reduce
air pollution and carbon dioxide emissions, as
less energy is required to produce new paper
products compared to virgin paper from wood.

Economic benefits for households

Separate waste collection and recycling allow
households to reduce the cost of MSW collec-
tion and generate additional income from recy-
cling. Based on average prices in Lviv oblast, the
potential income of a household from recycling
can be up to UAH 500 per year (Table 5).

Table 5. Economic benefits of MSW recycling

Community s:‘:;zzgx:xv Reduction in MSW mass (t) Savir}ﬁs‘::sglrl‘?l\llj;zn;oval
Zabolottsivska 65% 150 225

Davydivska 70% 200 300
Trostianetska 60% 180 270

Source: compiled by the authors based on the State Statistics Service of Ukraine (2024) and M.O. Barinov et al. (2021)

Sorting MSW brings direct benefits to
households through savings in waste remov-
al costs. The less waste that has to be taken to

G

landfills or incinerators, the lower the transport
costs (Table 6). For example, separating organ-
ic and plastic waste can reduce the frequency
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of collection, as it reduces the amount of total
waste that needs to be transported. Addition-
ally, many municipalities offer financial incen-
tives for households that sort their waste, which
further reduces disposal costs. Households can
also earn additional income from recycling

certain types of waste. There are programmes
in Ukraine that allow households to receive
money for recycling plastic bottles, paper and
glass. The average income depends on the type
of material and its value on the recycling mar-
ket (Table 7).

Table 6. Savings from reducing the number of solid waste removals

Waste type Waste reduction (kg/month) Potential savings on exports
Organic waste 10-15 kg 20-30%
Plastic 5-10 kg 15-20%
Glass 2-5kg 5-10%

Source: compiled by the authors

Table 7. Environmental benefits of MSW sorting

Parameter Soil contamination | Water pollution Greephf)use gas Mass of MSW
(%) (mg/1) emissions (t) (t/year)

Zabolottsivska (without sorting) 30 50 100 1000
Zabolottsivska (with sorting) 15 25 60 650
Impact reduction (%) 50 50 40 35

Davydivska (without sorting) 35 55 120 1200
Davydivska (with sorting) 14 22 72 720
Impact reduction (%) 60 60 40 40
Trostianetska (without sorting) 28 48 90 900
Trostianetska (with sorting) 11 20 54 585
Impact reduction (%) 61 58 40 35

Source: compiled by the authors based on the State Statistics Service of Ukraine (2024)

The sorting and recycling of solid waste has
a major environmental impact, in particular by
reducing the amount of waste that goes to land-
fill. This contributes to the preservation of eco-
systems, as it reduces the need for new land for
landfills and reduces soil and water pollution.
Recycling materials such as plastic and paper
also helps to reduce the need to extract natural
resources and reduces greenhouse gas emis-
sions from the production of new materials.
Waste sorting therefore has a direct impact on
improving the environment, in particular by re-
ducing air, soil, and water pollution.

Adaptation of communities

to modern environmental challenges through
environmentally sound waste management
Information and education campaigns are an
important element in promoting environmen-
tally conscious behaviour in communities. These
campaigns aim to raise awareness of the bene-
fits of waste sorting and recycling, as well as the
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importance of conserving resources and reduc-
ing the burden on the environment. Since waste
sorting is a relatively new practice for many
citizens, such campaigns help to change peo-
ple’s attitudes towards waste and inspire them
to actively participate in recycling programmes.

One effective approach is to hold informa-
tion meetings and workshops to educate citi-
zens about sorting techniques, the benefits of
composting organic waste, and the economic
and environmental benefits of recycling. Ad-
ditionally, local authorities are actively using
digital platforms to disseminate information,
including through social media, websites and
mobile apps that provide step-by-step instruc-
tions and tips on how to sort properly.

Evidence on the effectiveness of such cam-
paigns shows that active information and the
availability of resources for the population sig-
nificantly increase the level of participation in
sorting (Barinovetal.,2021). For example,in com-
munities where campaigns with active citizen
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engagement through media and social media
have been conducted, sorting rates can increase
by 15-20% in a few months. This demonstrates
that educational activities have a real impact on
changing environmental behaviour and con-
tribute to the development of more sustainable
environmental practices among the population.

Improper solid waste management can have
a significant impact on biodiversity and disrupt
ecosystem services provided by nature. Pollu-
tion, in particular through unauthorised land-
fills, contaminates the habitats of many species
of flora and fauna, which can lead to their ex-
tinction. In particular, soil contamination with
heavy metals, chemicals, and microplastics has
a negative impact on plants, which are an im-
portant part of food chains. Toxic substances
can poison organisms, reducing their ability to
reproduce and survive.

In Ukraine, according to environmental
studies by V. Chupa & L. Zhovtulia (2023) in ar-
eas where large volumes of waste are accumu-
lated, there is a decrease in the number of cer-
tain animal species, such as small mammals and
insects. This is due to soil and water pollution,
which reduces the availability of food for these
organisms. Many species of flora, especially wild
plants that grow in areas with high levels of pol-
lution, can be destroyed or severely damaged.
Improper waste management has a significant
impact on ecosystems, including soil, water and
air resources, which are critical to sustaining
natural processes and human activities. The ac-
cumulation of organic and inorganic waste, such
as plastic, metal and chemicals, can lead to soil
contamination. This negatively affects their pro-
ductivity, reducing fertility and the ability of the
soil to support vegetation. Waste released into
the soil can contain toxic substancesthat, inturn,
degrade the quality of soil ecosystems by chang-
ing their chemical composition and structure.

MSW often contains chemicals that can
penetrate groundwater or contaminate surface
water. This poses a risk to human and animal
health, as contaminated water can be used for
drinking or irrigation. Water pollution is most
common in areas where waste is not collected
properly, as well as at landfills, where storm-
water and other leaks can enter surrounding
water bodies. The combustion of solid waste,
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especially plastic and synthetic materials, re-
leases harmful gases such as dioxins, furans and
carbon dioxide into the atmosphere. This caus-
es air pollution, which has a negative impact on
human health and climate, increasing green-
house gas levels. As a result of improper MSW
management, ecosystems undergo significant
changes, which affects the efficiency of natural
services such as water purification, food supply,
climate regulation and protection against soil
erosion (Pisarenko et al., 2019).

The issue of solid waste management and
its environmental and economic aspects has
become a subject of study for many scientists.
Numerous studies cover different approaches
to waste sorting, recycling, and the implemen-
tation of circular economy strategies. Scientists
have investigated how the effectiveness of these
methods can affect the environment and the
economy, and analysed regional and interna-
tional strategies aimed at reducing the negative
effects of waste. In this context, it is important to
consider studies that cover both global and local
initiatives that promote sustainable develop-
ment in the field of waste management.

The issue of environmental and economic
feasibility of energy efficiency projects in the
residential sector was considered in the work
of E.O. Skrypka & S.0. Nikolayev (2019). Although
the study focused on energy efficiency, the prin-
ciples of environmental and economic feasi-
bility of projects could be applied to solid waste
management. The study focused on economic
and technical parameters, while the current
work focused more on environmental aspects.

Also, A.V. Dudnyk (2019) analysed the envi-
ronmental and economic managementin urban
systems. The study was aimed at a global per-
spective, while in this case, the emphasis was on
solid waste management in territorial commu-
nities, in particular, in the Lviv region. Similarly
to A.V. Dudnyk’s work, the study considered the
impact of anthropogenic factors on ecosystems,
but the specificity of management approaches
was different.

Modern innovative methods of waste dis-
posal were analysed in the work by I. Vlasenko &
V. Postova (2020), which contained recommen-
dations for reducing the negative impact on the
environment through innovative technologies.
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In comparison, the study emphasised the role of
local waste management strategies in the con-
text of environmental efficiency within the Lviv
region. It is worth noting that a feasibility study
of waste recycling in Ukraine was carried out by
I. Kolodiichuk (2021). This study had a common
goal with the analysis of the cost-effectiveness
of waste recycling, but the work paid more at-
tention to technical aspects. The study focused
on the environmental aspects and outcomes for
ecosystems.

Scientists R. Mohee et al. (2015) examined
the state of waste management on small islands,
which had differences from the topic under
study, which concerned the management of sol-
id waste in communities in Lviv Oblast. However,
the basic principles of waste management and
recycling technologies were similar, particularly
in terms of reducing the impact on ecosystems.
The European Green Deal and the rationale for
the rational configuration of a bioenergy pro-
duction system from organic waste were con-
sidered by I. Tryhuba et al. (2024). The study fo-
cused on the bioenergy aspects of organic waste
use, while this study focuses on the processing
of household waste within specific territorial
communities.

The role of the informal sector in waste
management and poverty alleviation in Nige-
rian communities was discussed in the work
by B. Garba & E. Haruna (2024). This study was
similar in its approach to analysing the impact
of waste management on social factors, but
the study focused more on the environmental
aspect and cost-effectiveness of waste man-
agement at the local level in Ukraine. The fiscal
and budgetary aspects of waste management
regulation in Ukraine were studied by V. Ho-
lian et al. (2024). It is worth noting that the focus
was on legislative and financial mechanisms,
but the study also included approaches to ana-
lysing the economic effects of waste manage-
ment. This is comparable to the methods used
in the study on the cost-effectiveness of waste
management in Ukraine. Scientists B. Gegic¢ et
al. (2024) modelled the processes of integrated
production of bioethanol and biogas from mu-
nicipal organic waste. The main focus on the
energy use of organic waste in comparison to
this study was concentrated on other aspects
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of waste management, especially communi-
ty-based recycling.

In the study by Y. Rahmani et al. (2024), the
authors examined the sustainability of urban
waste management through data mining for
municipal waste composting in Tehran. This
study used data mining methods to assess per-
formance, which is similar to the approaches
to assessing the environmental performance
of waste management in Ukraine, but it did
not focus on the specific economic impacts of
waste management on local communities. The
compliance of Spanish local administrations
with European waste management regula-
tions was assessed in the paper by 1. Sobrino-
Garcia (2024). This study focused on legislative
compliance with standards, while the study con-
ducted in Ukraine focused on the economic and
environmental aspects of waste management
within local communities.

An important cultural aspect of munici-
pal waste management in Indonesia and its
relationship to climate change was studied by
P. Resolute (2024). This study raised the issue
of socio-cultural factors in waste management,
which is an interesting addition to the study
that focuses on the economic and environmen-
tal efficiency of waste management in Ukraine,
without considering cultural aspects. Scientists
]J.P. Doussoulin & Q. Kakar (2024) considered the
concept of sustainable waste management and
circular economy. The application of this con-
cept is similar to the ideas underlying the study
of waste management efficiency in Ukraine,
which examined waste recycling with economic
benefits, focusing on the environmental effect.

The role of socio-economic development
in urban waste management through machine
learning was explored in the work by C.A. Velis et
al. (2023). The analysis of performance indica-
tors is similar to the use of statistical methods in
the study on waste management assessment in
Ukraine, but the emphasis in this study was on
the use of the latest technologies for data col-
lection and analysis. The transition to a circular
economy in Ukraine in the context of European
integration, as well as waste management strat-
egies during the war and the recovery period,
were discussed in the paper by V. Shvedun et
al. (2023). The study emphasised the importance
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of sustainable waste management in crises,
which is an important addition to the study of
environmental sustainability during the post-
war recovery period at the local level in Ukraine.

A. Fehr et al. (2020) analysed the socio-eco-
nomic dynamics of sustainable waste manage-
ment in transition economies. This study has
similarities with the study in Ukraine, as both
aim to assess socio-economic factors in the
context of transition economies, in particular
in the context of changing waste management
models. The researchers D. Ofori & A. Opoku
Mensah (2022) investigated a sustainable ap-
proach to e-waste management among house-
holds, considering the concept of a circular
economy in a developing economy. At the same
time, the study on household waste manage-
ment in Ukraine also focused on the circular
economy. It is worth noting that the analysis
of the socio-economic efficiency of changes in
the structure of the waste management system
within the circular economy was carried out
by T. Tomi¢ § D.R. Schneider (2020). This study
is similar to the analysis of the effectiveness of
solid waste management in Ukraine, in particu-
lar, the study of the effect of changes that occur
under the influence of new approaches to recy-
cling and disposal.

The financial and economic evaluation of
investments in water treatment plants was car-
ried out in the study by J. Cetkovi¢ et al. (2022).
Although this work focused on water treatment,
similar approaches to investment in waste
management infrastructure can be applied in
the context of studies aimed at developing a
solid waste management system in Ukraine.
M. Osifiska (2024) assessed the efficiency fac-
tors of municipal solid waste management in
EU countries. The study has similarities with the
assessment of efficiency in Ukraine, in particu-
lar in terms of comparing indicators in different
European countries and taking into account
different approaches to waste management,
which can be useful for analysing efficiency at
the national level.

In summary, the analysis has shown that
effective solid waste management requires a
comprehensive approach that includes the in-
troduction of innovative methods of waste sort-
ing and recycling, as well as the development of
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a circular economy. Various scientific studies
point out the importance of integrating envi-
ronmental and economic strategies to achieve
sustainable development in this area. Despite
significant progress, there are still challenges
that require further study and improvement of
waste management approaches.

CONCLUSIONS

The study conducted to assess the effectiveness
of solid waste management in Lviv Oblast iden-
tified several important aspects that are impor-
tant for improving the environmental situation
and increasing the efficiency of local waste
management systems. The study confirmed that
solid waste management is a key environmen-
tal issue that requires a systematic approach,
particularly in the context of Lviv Oblast. The av-
erage amount of waste per household is about
1800-2000 kg per year, which requires meas-
ures to reduce its volume and environmental
impact. It has been found that the level of waste
sorting has a direct impact on the amount of
materials recycled and the reduction of waste
going to landfill. By implementing waste sort-
ing practices, the need for waste transport and
treatment is reduced. This reduces economic
costs and negative impacts on ecosystems.

The study confirmed that effective waste
sorting and recycling can significantly improve
the environmental situation in local commu-
nities. It was found that waste sorting reduces
the amount of materials going to landfills and
reduces the risk of soil and water pollution. The
use of recycling technologies, such as compost-
ing organic waste, can significantly reduce the
amount of waste that takes up space in landfills
and creates organic fertilizers for agriculture.
Economically, optimised solid waste manage-
ment reduces the cost of waste transportation
and treatment, and generates revenue from
the sale of recyclable materials, which helps to
develop local businesses. In addition, waste re-
duction and recycling of plastic, glass and metal
help to reduce energy costs and greenhouse gas
emissions, which has a positive effect on cli-
mate change.

Based on the results obtained, the following
steps can be recommended to improve the ef-
ficiency of solid waste management: expanding
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waste sorting infrastructure and establishing
additional recycling collection points. Imple-
menting training and education programmes
among the population to raise awareness of
the importance of waste sorting and recycling.
Creating conditions to support local waste re-
cycling businesses, which will help increase
recycling volumes and economic benefits for
communities.

To improve the results obtained in the fu-

feasibility for local communities. In addition, it is
worth exploring the possibilities of using inno-
vative technologies in the sorting and recycling
of plastic waste, which is one of the biggest en-
vironmental challenges. Overall, the study con-
firms the importance of an integrated approach
to local solid waste management and highlights
the need for further research to improve exist-
ing systems and technologies.

ture, it is crucial to conduct additional research ACKNOWLEDGEMENTS
onthe effectiveness of different waste treatment = None.
methods. In particular, research should focus
on the impact of composting technologies and CONFLICT OF INTEREST
biogas plants, and determine their economic  None.
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EKONOro-eKoOHoMi4yHe o6rpyHTyBaHHA epeKTUBHOCTI
NOoBOAYXEHHS 3 TBepAMMM NOGYTOBUMMU BigxoaamMm
TepuTopianbHUX rpoMaa

AHoTauiga. IIpobreMa ebeKTUBHOTO IIOBOAKEHHS 3 TBEPAUMH ITOOYTOBUMU BiIx0ZaMu (TIIB)
CTa€ Jemasti akTyasbHilIon Yepes MOCUIeHHS HeraTHBHOIO BIUIMBY Ha JOBKIUIA Ta HEOOXiIHICTh
iHTerpaiii exrosyoriuHux mimxoniB y cTparerii MicleBux rpoMaz. MeTol HOCHiIKeHHS 6yio
BU3HAUUTKU BIUIMB CHUCTEMHU YIPABIiHHA BigxomaMu Ha 36epesKeHHS EKOCHCTEM i BUBUUTHU
€KOHOMIYHi TOKa3HUKHY, TI0B'A3aHi 3 BIIPOBA)KeHHAM CHCTEM COPTYBAHHS Ta epepobKru. V poboTi
PO3MIAHYTO ebeKTHUBHICTh yrpaBmiHHA TIIB y TepuUTOpiaJbHUX rpoMazax JIbBiBCHKOI 06iacTi:
3abonoTiiBchKa, JaBUAiBCbKa, TPOCTAHEIIbKA, 30KpeMa OL[iHEHO eKOJIOTTYHI Ta eKOHOMIUHI edperTr
Bifl COpPTYBaHHSA Ta IepepobKU BimxomiB. [OCTiIKEHHA IPYHTYBAJIIOCS Ha aHali3i CTATUCTUYHUX
JaHuX 100 KibKocTi TTIB Ha OAHY JIIOAMHY, CepeqHBOI YMCEIBHOCTI 0Ci6 ¥ JOMOrocroaapCTBax,
Mop¢oriorii BifXoAiB, a TAKOK IIOKa3HMKIB eKOJIOTIYHOT0 Ta eKOHOMIYHOI0 epeKTy Bifj 32CTOCYBaHHSA
repepobku. B pe3ynbTaTi HOCHiIKeHHS 6yJ0 BCTAHOBJIEHO, IO 338 PaxyHOK BIIPOBAKEHHS
ebeKTUBHUX CUCTEM COPTYBAHHA B rpOMaiaXx MOKHA 3HU3UTH 06CAT BiXomiB Ha 25-30 %, 3SMEHIIUTH
HeraTUBHUM BIUIMB Ha €KOCUCTEMU i 3HU3UTU BUKUAM MMApPHUKOBUX rasiB. AHaJIi3 IMOKa3aB, 110
3HAYHY POJIb ¥ epeKTUBHOCTI IIUX MTPOLIECiB BiZlirpaloTh OCBITHI IIporpaMu 11 HaceJIeHHS, a TAKOXK
IOCTYII I0 HEOOXiTHUX TEXHOJIOTIN IepepobRu. V MOCITIIKEHHI TAKOXK BUABJIEHO HeOobXimHIiCTDH
y MiIBUIIEHH] piBHA 3aJIy4eHOCTi rpoMaffH 0 IIpOrpaM COPTYBaHHSA Ta PEIUKIIIHTY, 30KpeMa
Yyepe3 MOJIIIIeHHS iHpacTPyKTypH Ta OpraHisariito 6iIbI JOCTYIHUX MYHKTIB 360py Biaxomis. V
BHMCHOBKaX ITiIKPECJIEHO, 110 TOKpalleHHA eeRTUBHOCTI yrIpaBiiHHs TI1B oTpebye KOMITJIEKCHOTO
iaxony, AKUM BKJIIOYAE TEXHOJIOTIUHI iHHOBALIi], HaBYaJIbHI ITporpaMu JJid HaceJIeHHS i HayKoBe
OBIPYHTYBaHHSI EKOJIOTIYHUX CTpaTerill. Pe3ynbTaTd MOXKYTb 6YTU KOPUCHUMM IJISI PO3BUTKY
CTparerili yIpaBJiHHA BiIxogaMu B iHIIKX perioHax 3 IOAiOHUMY YMOBaMU
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The impact of flexible work schedules on employee
productivity in the modern business environment

Abstract. This study aimed to examine the impact of flexible work schedules on employee
performance and to explore their benefits and challenges. The research methodology included a
review of practical cases of flexible work schedule implementation in countries such as Sweden,
Finland, the USA, Japan, the Netherlands, India, the UK, Germany, and Israel. A survey was also
conducted among 500 employees across various industries in Ukraine. The results of the study
indicatethatflexiblework schedules contributetoincreased productivity,improved work-lifebalance,
and reduced stress levels among employees. In particular, in creative and highly skilled professions,
flexibility allows employees to adapt the work process to their individual rhythm, thereby increasing
both the quality and speed of task completion. However, in sectors where synchronisation of work is
essential, such as manufacturing or the civil service, the implementation of flexible work schedules
faces certainlimitations. A study of the Ukrainian context revealed that the war has been a catalyst for
the introduction of flexible employment models, particularly in response to challenges related to air
raids, power outages, and the forced relocation of workers. The survey found that 75% of respondents
reported increased productivity as a result of flexible schedules, while the main challenges identified
were time management and ensuring effective team interaction. It was concluded that the successful
implementation of flexible schedules depends on the level of digitalisation, organisational culture,
and adaptation to the specific nature of the tasks. It is recommended to invest in digital technology
infrastructure, ensure equal access to flexible forms of employment, and regularly monitor their
effectiveness. The results obtained may be useful for developing national policies and management
decisions aimed at adapting organisations to modern challenges

Keywords: autonomy, innovation; organisational culture; adaptability; risks and barriers

INTRODUCTION
The relevance of this topic stems from glob- transformed perceptions of how and where
al trends that are shaping the modern world of  work should be carried out. Increasingly, com-
work. The COVID-19 pandemic has significantly  panies are viewing flexible work schedules not
accelerated the adoption of remote work and merely as a privilege, but as a necessary tool for
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maintaining high productivity levels, adapting
to change, and attracting talented personnel. At
the same time, the implementation of flexible
schedules requires careful planning, as it may
present new challenges related to team coordi-
nation, task performance monitoring, and pre-
serving corporate culture.

In a business environment characterised
by dynamism, technological innovation, and
rising demands for competitiveness, effective
management of working time is becoming a
critical factor in employee productivity. Flexi-
ble work schedules, which allow employees to
independently manage their working hours or
choose the location from which they perform
their duties, are gaining popularity across vari-
ous sectors. This practice is increasingly recog-
nised as a key approach to enhancing employee
satisfaction, reducing stress levels, and optimis-
ing company resources.

The topic focuses on the challenge of bal-
ancing employee flexibility with organisation-
al control and efficient resource management.
Modern businesses aim to determine the im-
pact of flexible schedules on productivity, assess
their influence on employee motivation, and
identify potential risks and limitations associ-
ated with their implementation. Approaches to
studying flexible work schedules are ground-
ed in the concepts of organisational behaviour,
human resource management, and labour eco-
nomics. One of the key principles underpinning
these approaches is the idea that autonomy
and freedom of choice can have a positive im-
pact on employee productivity by enhancing
job satisfaction. At the same time, other studies
emphasise the need to consider both individual
and organisational factors that may influence
outcomes. Thus, examining the impact of flexi-
ble work schedules on employee productivity is
important not only from the perspective of de-
veloping modern business practices, but also in
the broader context of shaping new models of
human resource management.

The issue of flexible work schedules has at-
tracted the attention of many researchers seek-
ing to understand their impact on employee
productivity. For example, H. Chung & T. van der
Lippe (2020) noted that a flexible approach to
organising working hours enables employees to

©

better plan their personal lives, which has a pos-
itive effect on motivation and the quality of task
performance. They emphasised that such an
approach is particularly effective in creative or
project-based organisations. Similarly, N.V. Shi-
frin & J.S. Michel (2022) concluded that flexible
schedules help to reduce stress levels among
employees, especially in large organisations,
where high demands for rapid decision-making
can lead to emotional burnout. In turn, N.-C. Liu
§ Y.-T. Lin (2021) focused on cultural aspects,
finding that in collectivist cultures, schedule
flexibility increases employee productivity only
when aligned with team goals. The study by
T.A. Williams et al. (2021) confirmed that em-
ployees who are given the opportunity to choose
their own working hours demonstrate higher
creativity and resourcefulness when solving
complex tasks. Y. Lott (2020) drew attention to
the gender dimension of flexible work, showing
that women more often use flexible schedules to
balance professional and family responsibilities,
which leads to higher job satisfaction. However,
he also noted that this could reduce the visibil-
ity of women’s contributions to team activities.
A.A. Davidescu et al. (2020) analysed how the
introduction of flexible schedules affects the
younger generation of employees, noting that
for Millennials and Generation Z, flexibility is
not only desirable but expected, and its absence
may cause higher employee turnover. In addi-
tion, R. Sabuhari et al. (2020) investigated the
impact of flexible schedules on organisational
culture, finding that in companies where flexi-
ble working arrangements had become stand-
ard, employees showed greater loyalty to their
employer and were more likely to remain with
the organisation in the long term. The study by
S.K.Parker & G. Grote (2022) focused on the tech-
nological aspects of flexible working, concluding
that employees who used digital tools to coor-
dinate work under flexible schedules achieved
better results than those working in traditional
formats. L.R. Soga et al. (2022) examined the im-
pact of flexible working hours on interperson-
al interactions within teams, noting that while
flexibility promotes individual productivity, it
may reduce team collaboration due to the lack of
shared time for discussion and coordination. Fi-
nally, the study by M. Angelici § P. Profeta (2024)
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demonstrated that the implementation of flex-
ible working hours in large corporations led to
significant reductions in office maintenance
costs. However, they emphasised that the effec-
tiveness of such changes depends largely on the
quality of management and the level of support
for communication among employees.

Previous research findings provide a sol-
id foundation for further analysis, enabling a
deeper understanding of the benefits, chal-
lenges, and mechanisms associated with the
implementation of flexible work schedules in
modern organisations. However, despite the ex-
tensive body of research, a number of important
aspects concerning the impact of flexible work
schedules remain insufficiently explored. For
instance, limited attention has been given to ex-
amining the effects of flexible work schedules
on productivity across different sectors of the
economy. Moreover, there is a lack of studies fo-
cusing on the long-term implications of flexible
working arrangements, particularly regarding
employee career development and the forma-
tion of professional identity.

The aim of this study was to identify key
factors influencing the impact of flexible work
schedules on employee productivity, with the
goal of developing recommendations for their
effective implementation in the modern busi-
ness environment. The objectives of the study
were: (1) to analyse the specific effects of flex-
ible work schedules on employee productivity
across various economic sectors, and (2) to as-
sess the long-term consequences of adopting
flexible work schedules for enterprises.

MATERIALS AND METHODS
The study was based on an interdisciplinary ap-
proach, combining quantitative and qualitative
analysis of the impact of flexible work schedules
on labour productivity. To assess the influence
of flexible work schedules on the productivity
and well-being of employees in Ukraine, a sur-
vey was conducted among 500 respondents
representing various industries, including IT,
education, trade, the public sector, and industry.
The survey was carried out anonymously via an
online questionnaire from October to Novem-
ber 2024. Among the respondents, 55% were
women and 45% were men. Regarding age, the
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majority (60%) were aged 25 to 40, 25% were
aged 18-24, and 15% were over 40. Geographi-
cally, survey participants were distributed be-
tween large cities (Kyiv, Kharkiv, Lviv, Dnipro,
Odesa), representing 72% of respondents, and
small towns and rural areas, accounting for 28%.
This distribution allowed for the consideration
of differences in access to infrastructure, work-
ing conditions, and other factors that may affect
productivity and well-being. In terms of edu-
cational background, 42% of respondents held
higher education degrees, 34% had secondary
specialised education, and 24% had incomplete
higher or secondary education. The marital sta-
tus of respondents also varied: 41% had children,
while 59% were childless or chose not to indicate
whether they had children. The survey was con-
ducted in accordance with the American Socio-
logical Association’s Code of Ethics (1997).

The questionnaire included both closed
and open questions. The open-ended questions
were: How do you rate your level of job satis-
faction? How does flexible working affect your
productivity? How has your stress level changed
since switching to flexible working? What is your
field of work? Where do you live? What is your
marital status, and do you have children? What
is your gender? What is your age? The closed
questions included: What benefits have you
personally experienced from switching to flex-
ible working? What challenges have you faced
with flexible working? How do you think flexi-
ble working affects work-life balance? What do
you think employers can do to improve flexible
working? How has the war in Ukraine affected
your experience with flexible working?

To analyse the international experience of
implementing flexible working hours, data were
examined from countries that demonstrate
successful examples of adopting this approach,
including Sweden (Saha, 2024), Finland (Hours
of work..., n.d)), the USA (Poydock et al., 2024),
Japan (McParlane, 2023), the Netherlands (Bre-
gaetal,2024), India (Deb, 2020), the UK (McPar-
lane, 2022), Germany (Hybrid Work - a..., 2022),
and Israel (Naor et al, 2022). These countries
were selected due to their diverse economic,
social, and cultural characteristics, which ena-
bles a broad examination of various approaches
to work organisation and an assessment of the
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effectiveness of flexible working hours under
different conditions. The analysis was conduct-
ed using a comparative method, allowing for the
identification of common trends and unique
characteristics specific to each country.

The study also analysed the experience of
implementing flexible schedules in leading
Ukrainian IT companies, such as SoftServe,
Miratech, and DataArt. These organisations are
characterised by a high level of digitalisation,
which facilitates the effective adoption of inno-
vative approaches to work organisation. To ex-
amine the legislative framework of Ukraine in
relation to flexible work schedules, key regulato-
ry legal acts were reviewed. These included the
Labour Code of Ukraine (1971), Law of Ukraine
No. 1213-IX “On Amendments to Certain Legis-
lative Acts of Ukraine Regarding Improvement
of Legal Regulation of Remote Work, Home-
Based Work, and Work with Flexible Working
Hours” (2021), and Law of Ukraine No. 2136-IX
“On the Organisation of Labour Relations Un-
der Martial Law” (2022). The analysis focused on
changes associated with remote work, flexible
schedules, and their impact on labour relations.

Furthermore, a systematic approach was
applied to assess the impact of flexible sched-
ules on labour productivity. Several conceptual
frameworks were considered, including self-de-
termination theory, which highlights the role of
autonomy in fostering intrinsic motivation; the
concept of work-life balance, which underscores
the importance of harmonising professional and
personal responsibilities; and the concept of or-
ganisational behaviour, which examines the in-
fluence of flexible schedules on team dynamics.

Statistical tools were employed to process
the data, including descriptive statistics to an-
alyse the distribution of respondents by catego-
ry, correlation analysis to identify relationships
between flexible work schedules and productiv-
ity, and regression models to assess the impact
of various factors on employee well-being. The
results of the sociological survey were analysed
using descriptive statistics to determine aver-
ages, medians, and partial distributions. Cor-
relation analysis enabled the identification of
relationships between key parameters, such as
productivity levels, job satisfaction, and stress
levels. To ensure the relevance and validity of
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the findings, the specific conditions of Ukraine
were taken into account, including the impact of
the war, the energy crisis, and general economic
instability.

RESULTS

Flexible work schedules, which allow employ-
ees to adapt their working hours to their per-
sonal needs and lifestyles, are increasingly
viewed as a tool for enhancing productivity. This
phenomenon has attracted considerable at-
tention in both scientific research and human
resource management practice. One of the key
concepts explaining the impact of flexible work
schedules on productivity is self-determina-
tion theory, which posits that autonomy in task
performance stimulates intrinsic motivation.
Employees who are able to independently plan
their working time experience a greater sense
of control over their lives, which, in turn, leads
to increased job satisfaction (Austin-Egole et
al, 2020). This improvement in satisfaction has
a positive effect on both the quality and speed of
task completion.

Another relevant approach is based on
the concept of work-life balance. Flexible work
schedules enable employees to harmoniously
integrate professional responsibilities with per-
sonal priorities. For instance, parents can allo-
cate more time to their children, while employ-
ees who prefer non-standard working hours,
such as night shifts, can work according to their
own preferences. This flexibility helps to reduce
stress and prevent burnout, which are crucial
factors for sustaining long-term productivity
(Brough et al., 2020). At the same time, the con-
cept of organisational behaviour highlights that
flexible schedules can positively influence not
only individual performance but also team dy-
namics. Employees who enjoy greater autonomy
in planning their work are often more proactive,
showing initiative and a greater willingness to
engage in new projects. However, such benefits
can only be realised if effective coordination
mechanisms are in place, supported by the use
of modern digital tools for task management.

In addition, in creative and highly skilled
sectors, flexible working hours are often par-
ticularly effective as they provide an environ-
ment conducive to idea generation and solving
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complex problems. Conversely, in manufactur-
ing industries, the effectiveness of flexible work-
ing hours may be limited by strict requirements
for synchronising work processes (Destouet et
al, 2023). However, not all aspects of flexible
working hours are unambiguously positive. Ac-
cording to the concept of resource conservation,
excessive flexibility can create difficulties for
employees who lack sufficient self-discipline or
who are prone to procrastination. The absence
of clear boundaries between work and personal
time can lead to burnout and a decline in pro-
ductivity (Kaduk et al,, 2019).

Furthermore, organisational culture plays
a crucial role in the successful implementation
of flexible working hours. Organisational cul-
ture encompasses the values, norms, and prac-
tices that shape how a company operates and
how decisions are made. Organisations focused
on innovation and collaboration are more like-
ly to adopt flexible working hours, as such ap-
proaches promote creativity, adaptability, and
employee loyalty. In these companies, flexible
working hours are perceived not only as a tool
for increasing productivity, but also as a means
of supporting employee engagement and devel-
opment. In contrast, conservative organisations,
characterised by strict hierarchies or a strong
emphasis on tight control over work process-
es, may view flexible working hours as a risk. In
such environments, managers may fear losing
control over task performance and worry about
adecline in overall efficiency. For example, com-
panies that adhere to a traditional 9-to-6 work
schedule often underestimate the potential
benefits of flexible arrangements, believing that
such practices contradict core principles of or-
ganisational management.

Another important aspect to consider is
the nature of the tasks performed by employ-
ees. In professions that require a high level of
autonomy and creativity, flexible work sched-
ules can significantly enhance productivity. For
example, programmers, designers, scientists,
and marketers, who typically work in envi-
ronments with minimal routine tasks, benefit
greatly from the ability to adjust their sched-
ules to align with their natural work rhythms
(Babapour Chafi et al, 2021). Under such con-
ditions, employees are often able to focus on
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complex tasks during periods of peak produc-
tivity, thereby reducing the risk of burnout.
Conversely, for tasks that depend heavily on
synchronised teamwork, such as project man-
agement or customer service, flexible work
schedules can introduce challenges. Employ-
ees working at different hours may experience
difficulties in coordinating tasks, sharing infor-
mation, or making collective decisions. In these
cases, the effective implementation of flexible
schedules requires the use of modern technol-
ogies for team management, including collabo-
ration platforms and cloud-based tools.

Additionally, industry-specific character-
istics play a significant role. In sectors such as
services or manufacturing, where strict time-
frames must be observed (e.g., transport sched-
ules or retail opening hours), the scope for flex-
ible working hours is limited. By contrast, in
industries such as IT, education, or consulting,
where the quality of outcomes is more impor-
tant than adherence to fixed schedules, flexi-
ble working hours present an effective solution
(Kazekami, 2020). Organisational culture also
strongly influences employees’ perceptions of
flexible working hours. In companies that fos-
ter open communication, recognise achieve-
ments, and demonstrate trust in employees,
flexible work arrangements are more likely to
be perceived as a privilege rather than a bur-
den. On the other hand, in organisations where
a micromanagement culture dominates, the in-
troduction of flexible work schedules may gen-
erate suspicion, conflict, and even resistance to
change (Smith et al, 2019).

Flexible working hours are being imple-
mented in many countries, yet approaches to
this work management tool vary considerably
depending on cultural, economic, and social
conditions. Scandinavian countries, such as
Sweden, Norway, and Finland, are among the
pioneers in adopting flexible working hours
due to their social orientation and emphasis on
employee well-being. In Sweden, many compa-
nies are experimenting with a six-hour workday,
which allows employees to maintain high pro-
ductivity through focused work within a shorter
timeframe. Employees are thus given the oppor-
tunity to devote more time to family, hobbies, or
leisure, which significantly reduces stress levels
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(Saha, 2024). In Finland, employees have a legal
right to flexible working hours, enabling them to
decide when to start and end the working day,
thereby promoting a better work-life balance
(Hours of work..., n.d.).

The United States is recognised as a lead-
er in the use of technology to facilitate flexible
working hours. With the expansion of the IT
sector and the growth of remote work, many
companies now offer employees the freedom to
choose when and where they work. Major cor-
porations such as Google, Microsoft, and Sales-
force provide conditions that enable flexibility,
allowing employees to plan their schedules ac-
cording to individual needs. According to a Gal-
lup survey, the majority of American employees
believe that the opportunity to work flexibly
enhances their job satisfaction. Furthermore,
the prevailing results-orientated culture in the
United States supports the successful adoption
of flexible schedules, as the focus is placed on
achieving goals rather than simply working a set
number of hours (Poydock et al,, 2024).

Japan, traditionally known for a corporate
culture of long working hours, is gradually re-
forming its approach to work organisation.
The Japanese government has introduced pro-
grammes aimed at reducing working hours and
promoting flexible schedules as a means of ad-
dressing the serious issue of employee burnout
(karoshi). A well-known example is Microsoft
Japan's experiment with a four-day workweek,
which resulted in a 40 percent increase in pro-
ductivity. Such initiatives demonstrate that even
in cultures with traditionally high expectations
regarding working hours, new approaches can
be effectively integrated (McParlane, 2023).

The Netherlands is considered one of the
most progressive countries in the implemen-
tation of flexible working hours. National leg-
islation allows employees to formally request
adjustments to their work schedules, making
flexibility not merely a corporate policy but a
legally established right. The Netherlands also
promotes a strong culture of work-life balance,
enabling employees to feel valued and empow-
ered to make independent choices (Brega et
al, 2024). As a result, the country demonstrates
high levels of employee satisfaction and consist-
ently low levels of burnout.

G

India, a global hub for outsourcing, is in-
creasingly adopting flexible work schedules,
particularly within the IT sector. A significant
proportion of workers are employed by multina-
tional companies, requiring them to adapt their
working hours to the time zones of international
clients. Flexible working conditions help Indian
employees remain productive and competitive
in the global marketplace (Deb, 2020). Howev-
er, this approach remains inaccessible to many
workers in traditional industries due to eco-
nomic inequality and insufficient technological
infrastructure.

The United Kingdom is also actively em-
bracing flexible work schedules. The govern-
ment promotes work-life balance, and many
companies now offer employees the opportu-
nity to work flexibly or remotely. Experiments
with a four-day workweek have demonstrated
positive effects on employee productivity and
mental health (McParlane, 2022). In Germany,
where strong trade unions play a significant
role, flexible work schedules have been suc-
cessfully implemented as a means of fostering
a healthy work environment. Companies such
as BMW and Siemens support their employees
by allowing them to choose their working hours,
contributing to increased employee loyalty and
productivity (Hybrid Work - a..., 2022).

Overall, international experience illustrates
that flexible work schedules contribute not only
to enhanced productivity, but also to the harmo-
nisation of professional and personal life. Al-
though theimplementation of these approaches
varies according to local circumstances, general
trends indicate a gradual shift in the global par-
adigm of work organisation. Table 1 presents a
comparative overview of the impact of flexi-
ble work schedules on productivity in various
countries. The results show that the implemen-
tation of flexible work schedules contributes to
increased work efficiency, improved work-life
balance, and reduced stress levels among em-
ployees. These approaches vary according to
economic conditions and cultural traditions -
from the four-day workweek in Japan to the le-
gally enshrined right to adjust working hours in
the Netherlands. Such international experienc-
es demonstrate the potential of flexible work
models for the modern business environment.
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Table 1. The impact of flexible schedules on productivity in different countries

Country Implementation examples Results
Sweden Six-hour workday in companies 25% increase in productivity, improved work-life balance
Finland Legal right to choose schedule Reduced stress, increased job satisfaction
USA Remote work at Google, Microsoft Increased employee satisfaction, reduced burnout
Japan Four-day week at Microsoft Japan 40% increase in productivity, reduced employee stress
Netherlands Legal right to change schedule Reduced burnout, consistently high job satisfaction
India Flexibility in IT companies Efficiency increased by adapting to customer time zones
United Kingdom Experiments with four-day week Improved employee mental health, reduced stress
Germany Flexible schedules at BMW, Siemens Increased employee loyalty, efficient work organisation

Source: compiled by the author based on R. Deb (2020), P. McParlane (2022), Hybrid Work - a... (2022), M. Naor et
al. (2022), P. McParlane (2023), R. Saha (2024), Hours of work... (n.d.), M. Poydock et al. (2024), C. Brega et al. (2024)

In light of global transformations, including
the rapid development of technology, the COV-
ID-19 pandemic, and increased focus on work-
life balance, flexible work schedules are grad-
ually gaining popularity in Ukraine. This trend
is particularly relevant for businesses seeking
to adapt to new challenges while maintaining
competitiveness and ensuring high levels of
employee productivity. Flexible work schedules
have become even more relevant in the context
of the war in Ukraine, where many companies
have been forced to shift to remote working for-
mats due to security threats. Under conditions
of military operations and constant challenges,
such as power outages and air raids, the adapt-
ability of working hours has emerged as a key
factor in preserving business operations and
supporting employees. Nevertheless, the intro-
duction of flexible forms of employment faces
a number of challenges that affect the pace of
their adoption.

The adoption of flexible work schedules
addresses many pressing employment issues
in Ukraine. For employees, flexibility offers the
opportunity to organise their time more effec-
tively. For example, in large cities such as Kyiv
or Kharkiv, daily commuting to the office can
take between two to four hours, significantly
reducing productivity and quality of life. Flexi-
ble working hours or the possibility of remote
work can greatly mitigate this negative impact.
Moreover, flexible schedules are crucial for spe-
cific social groups, including parents raising
children, students, and people with disabilities.
For these groups, flexibility in choosing working
hours provides equal opportunities for profes-
sional self-realisation. As international experi-
ence shows, such models also help reduce stress
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levels, which is a key factor in preventing profes-
sional burnout (Borisikhina, 2024).

Despite its numerous advantages, the im-
plementation of flexible working in Ukraine fac-
es significant challenges. One of the key barriers
is the low level of digitalisation among small
and medium-sized enterprises (SMEs), which
still account for a substantial share of the labour
market. Many companies lack the necessary in-
frastructure to organise remote work, including
corporate communication platforms and pro-
ductivity monitoring tools. Another obstacle is
the prevailing mentality of many employers,
who continue to associate productivity with
physical presence in the office. In such compa-
nies, flexible working is often viewed as a risk,
potentially undermining managerial control
over work processes. Equally important is the
issue of legislative regulation. Although Ukraine
has adopted a legal framework for organising
remote work, existing legislation does not fully
address the specific features of flexible working
arrangements, leaving gaps in the protection of
both employees’ and employers’ rights.

Nevertheless, large international compa-
nies operating in Ukraine, such as Microsoft,
Deloitte, and EPAM, are actively implementing
flexible working models for their employees.
These companies demonstrate that such ap-
proaches can result in high productivity and
strong employee loyalty, even in a dynamic and
challenging business environment. Among
Ukrainian companies, there is a gradual shift
towards flexible work models, particularly in
sectors such as information technology (IT) and
the creative industries. For instance, IT com-
panies like SoftServe and Miratech are actively
introducing flexible working hours, enabling
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employees to choose their schedules based on
client needs, including collaboration across dif-
ferent time zones. Another notable example is
DataArt, which offers employees both flexible
working hours and remote work, allowing them
to adapt work processes to their personal needs
and schedules. However, in other sectors, such
as industry and the civil service, this transition
is much slower. The war in Ukraine has become
a significant catalyst for the introduction of flex-
ible working hours, as many companies have
been forced to adapt their business processes to
new and unpredictable conditions.

At the same time, in regions of Ukraine
where military operations were less intense,
such as the western regions, flexible working
hours were introduced more rapidly and with
greater benefits for employees, as infrastruc-
ture and access to technology remained rela-
tively stable. Conversely, in areas that experi-
enced intense military operations, including the
eastern and southern regions, the introduction
of flexible working hours was significantly more
challenging due to the widespread destruction
of infrastructure, and the lack of stable commu-
nications and electricity supply. Nevertheless,
evenintheseregions, enterprises, particularlyin
the service and IT sectors, are making efforts to
establish flexible working conditions to ensure
the continuity of business processes, despite the
absence of employees’ physical presence at the
workplace (Bezpalko et al., 2024). Thus, the war
in Ukraine has not only accelerated the adoption
of flexible working hours but has also highlight-
ed the critical importance of technological ad-
aptation, enabling enterprises to remain opera-
tional in emergency situations.

In contrast, in Israel, where the level of dig-
italisation and infrastructure development was
already high prior to the onset of conflict, flex-
ible working hours have become a natural and
integral part of the work culture. Israeli compa-
nies actively utilise flexible working schedules
and remote work in sectors such as technol-
ogy, education, and services. Even before the
COVID-19 pandemic and recent conflicts, many
Israeli companies had already implemented
flexible work arrangements as a means of im-
proving work-life balance for employees. Addi-
tionally, Israel’s vibrant startup ecosystem often
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incorporates flexible working conditions as a
core element of corporate culture, fostering cre-
ativity and rapid innovation (Naor et al., 2022).
Therefore, while in Ukraine flexible working
hours were largely introduced as a response to
crisis conditions, in Israel they have evolved as
a standard component of modern work prac-
tices, supported by technological advancement
and government initiatives. Israel’s experience
in implementing flexible work schedules, par-
ticularly in the technology sector, offers valuable
lessons for Ukraine, demonstrating how such
models can effectively enhance business pro-
ductivity and resilience, even during periods of
instability and crisis.

One of the main challenges employees fac-
es when transitioning to flexible working hours
is the risk of procrastination, as the freedom to
distribute working time may lead to postpone-
ment of tasks or a lack of motivation to com-
plete them. This issue is particularly relevant
for employees who struggle to organise their
workday without clearly defined working hours.
The absence of constant supervision and fixed
schedules can negatively affect productivity, as
employees may not fully realise their potential
without external control.

In Ukraine, legislation on flexible working
hours is only beginning to adapt to the new de-
mands of the modern labour market, although
several important steps have already been tak-
en in this direction. The primary legal document
governing working hours is the Labour Code of
Ukraine (1971), which includes provisions for
flexible schedules, home-based work, and re-
mote work, thereby partially addressing the
needs of the contemporary labour market. In
particular, Article 56 “Part-time work” allows
employees, by agreement with the employer, to
establish a part-time working day or week. This
provision is especially relevant for employees
who need to combine professional duties with
other responsibilities, such as raising children
or pursuing education. Article 60-1 “Home-
work” regulates the performance of duties by
employees outside the employer’s premises,
primarily from home, provided that appropriate
conditions are ensured for fulfilling work tasks.
Homework enables employees to reduce trans-
portation costs and save commuting time, but it
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also requires a clear definition of responsibili-
ties for both parties involved in the labour pro-
cess. Article 60-2 “Remote work”, introduced in
response to new challenges, including the COV-
ID-19 pandemic, governs the remote execution
of work functions using information and com-
munication technologies (ICT). Remote work al-
lows employees to carry out their tasks from any
location, provided they have access to the nec-
essary resources. This creates new opportuni-
ties for organisations, particularly for ensuring
business continuity during emergencies. Nev-
ertheless, despite the existence of these legal
provisions, Ukrainian labourlegislation does not
always keep pace with the rapid changes in the
economy and technology. Although temporary
regulations were adopted to address remote and
home-based work arrangements during and af-
ter the pandemic, their application remains lim-
ited due to the lack of detailed regulatory guide-
lines and control mechanisms.

The Law of Ukraine No. 1213-IX “On Amend-
ments to Certain Legislative Acts of Ukraine
Regarding Improvement of Legal Regulation of
Remote Work, Home-Based Work, and Work
with Flexible Working Hours” (2021) provides
the legal basis for applying flexible working
hours, but lacks detailed regulation, which en-
ables employers to implement these models in-
consistently, depending on the industry. In this
context, there is a pressing need for separate

regulatory acts specifically governing flexible
forms of work, in order to create a unified and
transparent framework. Additionally, the Law of
Ukraine No. 2136-IX “On the Organisation of La-
bour Relations Under Martial Law” (2022) seeks
to introduce clearer mechanisms for ensuring
safe remote work and the application of flexi-
ble working hours under emergency conditions.
However, several key issues remain unresolved,
including the lack of specific guidelines for em-
ployer-employee interactions in flexible work-
ing arrangements and the uneven application
of flexible schedules across different sectors of
the economy. Thus, for the effective develop-
ment and wider implementation of flexible work
models in Ukraine, it is essential to establish a
stable and comprehensive legal framework that
regulates these forms of work across all sectors,
ensuring equal conditions and rights protection
for both employees and employers.

A survey conducted among 500 employees
from various sectors in Ukraine revealed criti-
cal insights into the implementation of flexible
work schedules, their impact on productivity
and well-being, and the challenges faced by both
employees and employers. The participants rep-
resented sectors including IT, education, trade,
industry, and the public sector, enabling a com-
prehensive understanding of the situation from
multiple perspectives. Table 2 presents a sum-
mary of the survey results.

Table 2. Survey results on the impact of flexible work schedules in Ukraine

Research

parameter e

Comments

Prevalence of
flexible working

48% of respondents work on a
flexible schedule

Highest share among women (55%) and employees with
higher education (54%). In IT 65%, among women 62%, among
parents — 35%. Lowest in industry and public sector (15%)

Increasing
productivity

75% of respondents noted an
increase in productivity

Main reasons: avoiding traffic jams (60%), improving work-
life balance (55%). The greatest effect is seen in women with

children (35%) and workers in large cities (60%)

Areas where
flexibility is
most prevalent

IT (65%), education (50%),
creative professions (40%)

Flexible working hours are most common among workers with
higher education (62%) and in creative professions (40%). Due

to the high level of digitalisation

40% of employees have
difficulty planning their time;
20% experience a lack of team
interaction

Key challenges

This is especially true for workers with children. The lack of

interaction is most felt in rural areas.

70% noted that the war was a
catalyst for change

Role of war in
implementation

Factors: Air strikes, power outages, evacuations. Greater impact
in eastern and southern regions, particularly among workers

with children
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Table 2, Continued

] Results Comments
parameter
Emolover 80% of employees believe Main benefits: increased satisfaction (60%), reduced turnover
ploy that their employers positively (45%), reduced sick leave (30%). More positively rated among
attitudes . ] o . . .
evaluate flexible schedules employees in large cities and with higher education
Parents (35%), creative Flexible schedules allow for a more effective balance between
Key groups that . o . - I )
- professions (40%), workers in professional and personal responsibilities, especially among
benefit o o ; —
large cities (60%) parents and workers in large cities
Low level of digitalisation in some | This is especially noticeable in industry and the public sector,
Barriers to industries; traditional approach where physical presence is perceived as an indicator of
implementation to assessing productivity by productivity. The lack of proper digital infrastructure is felt more
employers by workers with secondary specialised education

Source: created by the author

According to the survey, 48% of respondents
currently work under a flexible schedule or have
the opportunity to partially adju st their working
hours. The highest prevalence of flexible sched-
ules is observed in the IT sector (65%), which
is explained by the high level of digitalisation
in this industry and its focus on results rather
than processes. In the education sector, flexible
schedules were implemented in 50% of cases,
primarily for teachers who conduct classes at
various times. In contrast, in the public sector
and industry, only 15% of employees reported
having the ability to choose a convenient work
schedule, highlighting a low level of flexibility in
these fields.

Among those working under a flexible
schedule, the majority (75%) indicated that
their productivity had increased. Notably, 60%
reported that they were able to avoid stressful
situations, such as long traffic jams during peak
hours. Furthermore, 55% stated that flexible
working hours had contributed to an improved
work-life balance, allowing them to dedicate
more time to family, hobbies, or recreation.
This effect was particularly significant among
employees with children, who could better bal-
ance work and family responsibilities. Creative
workers also emphasised that flexible schedules
enhanced both creativity and productivity. For
instance, 40% of designers and writers reported
being able to complete tasks more effectively in
the evening or at night, which had not been pos-
sible under rigid work schedules.

Despite these positive outcomes, 40% of
respondents working under flexible schedules
identified challenges associated with this form
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of employment. One of the main difficulties cit-
ed was effective time management. Employees
with children mentioned the struggle to balance
professional duties and home responsibili-
ties, as children often require attention outside
standard working hours. Another frequently
mentioned issue was reduced communication
with colleagues: 20% of respondents noted ex-
periencing alack of teamwork and collaboration,
especially when working remotely. Employers
also highlighted that assessing employee pro-
ductivity under flexible working arrangements
requires new tools and approaches, including
key performance indicators (KPIs) and perfor-
mance monitoring systems.

It is also important to highlight that 70% of
respondents identified the war in Ukraine as the
main incentive for the adoption of flexible work
schedules. Due to frequent air raids, power out-
ages, and the need for evacuation, many employ-
ers have provided employees with the opportu-
nity to work remotely and to choose convenient
times to complete their tasks. For example, em-
ployees of IT companies located in front-line
areas reported being able to maintain high pro-
ductivity thanks to an adaptive approach to work.

Furthermore, 80% of employees working
under flexible schedules indicated that their
employers positively assessed the outcomes of
this approach. Employers most frequently noted
an increase in employee satisfaction (60%), a re-
duction in staff turnover (45%), and a decrease
in sick leave (30%). Nevertheless, some compa-
nies acknowledged that the implementation of
flexible schedules requires substantial organ-
isational changes, including the adaptation of
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internal processes and the introduction of new
technologies to support remote work.

The impact of flexible working hours on
employee productivity also varies significant-
ly between large cities and rural areas, largely
due to differences in access to technology and
infrastructure. In large cities, where there is a
high level of digitalisation and well-developed
remote work infrastructure, employees have
greater opportunities to effectively utilise flex-
ible working hours, contributing to enhanced
productivity. Reduced commuting time, con-
venient home working conditions, and access to
high-speed internet enable employees to focus
more on tasks and achieve a better work-life bal-
ance. Conversely, in rural areas, where techno-
logical access is limited and infrastructure re-
mains underdeveloped, flexible working hours
often encounter challenges such as slow inter-
net connections and insufficient access to mod-
ern communication tools, which can undermine
work efficiency.

The survey results indicate that flexible
working hours have the greatest impact on em-
ployees with children, particularly women, who
are more likely to use flexibility to balance pro-
fessional and family responsibilities. Compared
to other groups, parents report a significant im-
provement in work-life balance, enabling them
to better organise time for their families. At the
same time, among younger employees (under
40), flexible working hours contribute to in-
creased productivity, primarily due to the ability
to avoid traffic congestion and work in comfort-
able conditions. Older workers (over 40) are gen-
erally less likely to adopt flexible work models,
although those who do report an improvement
in the quality of their work. Additionally, em-
ployees with higher education are more likely to
have access to flexible working arrangements,
whereas in small towns and rural areas, such
opportunities are significantly limited due to in-
frastructure and technological barriers.

Overall, flexible working hours demonstrate
significant potential to increase work efficiency
and enhance employee satisfaction in Ukraine.
Despite certain challenges, such as time man-
agement and communication issues, the major-
ity of respondents evaluated flexible work mod-
els positively. The war in Ukraine has become a
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catalyst for accelerating the adoption of flexible
working, especially in industries already em-
ploying digital technologies. This underscores
the need for further investment in digital infra-
structure and the development of national poli-
cies that support the wider adoption of adaptive
work models in Ukraine.

Flexible working arrangements should be
considered an essential component of organi-
sational policy for Ukrainian employers, given
their positive impact on productivity, employee
motivation, and business adaptability. Several
key recommendations for employers to suc-
cessfully implement flexible work models are
identified: Firstly, it is necessary to identify roles
and tasks most suitable for flexible working,
particularly in sectors such as IT, marketing, and
creative industries. For sectors with strict time
requirements, such as manufacturing or the
public sector, a hybrid (blended) working model
can be adopted. It is essential to invest in digital
infrastructure, including video conferencing
platforms, cloud technologies, and project man-
agement tools, to enable effective remote work.
In addition, employers must develop clear inter-
nal policies governing working hours, commu-
nication protocols, and performance evaluation
methods to ensure transparency and accounta-
bility in flexible work arrangements.

Adapting staff to new working conditions is
a critical step in ensuring the success of flexible
work models. Therefore, training employees in
time management and the use of relevant tech-
nologies should be systematically organised.
Leaders and managers should also develop spe-
cific skills for maintaining employee motivation
and monitoring performance remotely, which
are essential in flexible working environments.

It is equally important to promote work-life
balance through the introduction of psycho-
logical support programs, time management
consultations, and, where necessary, additional
leave days to prevent burnout and stress. Ensur-
ing equal access to flexible working hours for all
employees is essential, particularly for women
balancing professional and family responsibili-
ties, as well as employees with disabilities. In the
context of wartime conditions, flexible working
hours have become a necessity rather than a
benefit. To support employees, employers can
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compensate by providing home office equip-
ment or organising safe workplaces in more se-
cure regions of the country.

To minimise risks such as procrastination,
lack of discipline, and reduced interaction be-
tween colleagues, it is crucial to implement
clear rules for self-management, introduce
effective time management techniques, and
regularly organise team meetings. Setting clear
goals and deadlines will also enhance employ-
ee focus and accountability. The use of online
collaboration platforms and virtual meetings
is essential to foster team spirit and maintain
effective communication. Additionally, creat-
ing informal communication opportunities,
such as virtual coffee breaks or social chats, will
help reduce isolation among remote workers.
To ensure that flexible working models remain
effective, organisations should conduct regu-
lar employee surveys and monitor productivity
and satisfaction levels, using this data to adjust
company policies as needed. At the national
level, the state should adapt labour legislation
to better protect employee rights and promote
flexible forms of work as part of modern em-
ployment standards. Ultimately, only a compre-
hensive approach, combined with investment
in the development of flexible working models,
will enable Ukrainian organisations to enhance
their efficiency and competitiveness in a rapid-
ly changing environment.

DISCUSSION

The results of the study confirm the importance
of flexible work schedules as an effective tool
for increasing productivity, improving work-life
balance, and enhancing employees’ adaptability
to changing conditions. This approach to work
organisation is becoming increasingly relevant
in the context of global transformations affect-
ing the social and economic environment. Flex-
ible work schedules not only enable employees
to better organise their time, but also contribute
to creating a more comfortable and supportive
working environment, which in turn positively
influences overall job satisfaction.

One of the most notable effects of im-
plementing flexible working hours is the en-
hancement of employees’ sense of autonomy.
Research shows that autonomy contributes to
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higher motivation and improved task perfor-
mance. This finding is consistent with modern
motivation theories, particularly self-determi-
nation theory, which underscores the impor-
tance of freedom of choice and self-regulation
in fostering intrinsic motivation. However, it is
important to note that not all employees per-
ceive flexible working conditions in the same
way. In certain sectors, especially those where
close team interaction is essential, the need for
effective management of communication and
collaboration between team members becomes
more critical. This underscores the importance
of adopting an adaptive approach to the design
and implementation of flexible work schedules,
tailored to the specific needs of different roles
and sectors. Additionally, T.K. Ray & R. Pana-Cry-
an (2021) examined the impact of flexible work
schedules on employees’ mental health. Their
research identified significant reductions in
stress and burnout among employees who had
the opportunity to adjust their working hours.
These findings support the current study’s con-
clusions on the role of flexible working in stress
reduction, while also suggesting that the bene-
fits of flexibility may be even more pronounced
in occupations with high emotional demands.
The introduction of flexible working hours
in the IT sector significantly enhances employee
productivity and contributes to higher job satis-
faction by enabling employees to independently
plan their working time. The results of the pres-
ent study indicate an overall positive impact of
flexibility within the context of the high level
of autonomy that is typical of the IT industry.
A study by WJ. Conradie & ]J. De Klerk (2019),
which also focused on the IT sector, confirms the
positive, albeit moderate, effect of flexible work-
ing hours on employee productivity. However,
the authors noted that remote work did not al-
ways lead to increased efficiency, a finding that
aligns with the current study’s conclusion that
flexibility must be accompanied by appropriate
organisational support to be fully effective. Nev-
ertheless, unlike the current results, WJ]. Con-
radie & ].]. De Klerk found that employee job sat-
isfaction remained stable, without a significant
increase. This discrepancy may be explained by
cultural differences or variations in manage-
ment practices within the companies examined.
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The results of the current study further
demonstrate that the implementation of flexi-
ble work schedules significantly enhances em-
ployees’ job satisfaction and improves work-
life balance. However, it is crucial to consider
the specific nature of professions where such
schedules are applied. This observation corre-
lates with the findings of A. Fiizi et al. (2022), who
analysed the impact of flexible working hours
on employees in creative professions, such as
designers and copywriters. A. Fizi et al. found
that flexibility in scheduling not only increases
job satisfaction but also stimulates creative po-
tential, which aligns with the conclusions of the
present study. Nevertheless, unlike the current
research, A. Fuzi et al. did not explore in detail
the influence of flexible schedules on employee
innovation. In contrast, the findings of J. Yeves et
al. (2022) also support the advantages of flex-
ible schedules in professions where creativi-
ty and innovative thinking are essential. Their
study suggests that adapting working hours to
individual needs enables employees to identify
their most productive periods for creative work,
thereby significantly enhancing innovation ca-
pacity. This finding is consistent with the current
study’s emphasis on the importance of adapting
working conditions to the specific requirements
of professional activities.

Another key aspect of flexible working is its
impact on work-life balance. Traditional work
patterns often contribute to conflicts between
work and personal life, particularly when em-
ployees are required to work long hours. Flexi-
ble working arrangements allow employees to
better manage their time between professional
and personal responsibilities, thereby reducing
stress and improving quality of life. However,
while flexibility offers clear benefits, it also pre-
sents potential risks. For instance, the blurring of
boundaries between work and leisure can result
in chronic emotional exhaustion if employees
do not maintain clear separation between pro-
fessional and personal time. This highlights the
need for strategies to support employees in time
management and self-discipline, ensuring that
flexibility does not lead to overwork or burnout.
A. Arlinghaus et al. (2019) analysed the impact of
flexible working hours on employees’ family life,
with a particular focus on the education sector.
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Their study found that flexible working sched-
ules enabled employees to better balance work
and family needs, supporting current findings
that work-life balance is a critical factor in psy-
chological well-being. However, L. Vyas (2022)
observed that when employees had overly ir-
regular schedules, flexibility could have the op-
posite effect, making it more difficult to plan
family activities and maintain stability. Although
this aspect was not specifically addressed in the
present study, it emphasises the importance of
a structured approach to implementing flexibil-
ity, ensuring that schedules remain predictable
enough to support family life.

The role of flexible working in crisis situa-
tions is also of particular relevance. During pe-
riods of global disruption, such as pandemics
or economic crises, many companies have been
forced to restructure their work processes. In
such contexts, flexibility has become a key fac-
tor in ensuring business continuity. It has been
observed that organisations which had already
implemented adaptation mechanisms, includ-
ing flexible working arrangements, were better
equipped to respond to new conditions. This un-
derscores the importance of integrating flexible
work models into long-term human resource
strategies as a means of enhancing organisa-
tional resilience. Furthermore, M.A. Hashmi et
al. (2023) examined how flexible working ar-
rangements influence employee loyalty. Their
research found that employees who had the op-
portunity to adjust their work schedules were
less likely to consider alternative job offers. This
aligns with current findings indicating that in-
creased job satisfaction associated with flexible
working can indirectly enhance employee loyal-
ty. Interestingly, flexibility tends to be perceived
most positively by younger generations, who
value autonomy and adaptability, whereas older
workers often place greater emphasis on stabil-
ity. This generational difference highlights the
need for tailored approaches to flexible working
that take into account diverse employee prefer-
ences and life stages.

However, even when flexible working proves
effective, challenges remain regarding its im-
pact on team dynamics. Flexible working hours
can complicate the synchronisation of team
efforts, particularly in project-based activities
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or when working to fixed deadlines. To address
these challenges, companies should adopt ef-
fective communication and task management
tools, including modern digital platforms. Addi-
tionally, it is essential to equip employees with
the necessary skills to operate efficiently under
flexible conditions, including proficiency in rele-
vant technologies. N. Chanana & Sangeeta (2021)
examined the impact of flexible working hours
on team dynamics, noting that although flexible
working provides individual benefits, it also cre-
ates difficulties in teamwork, particularly in co-
ordinating the efforts of team members. These
findings are consistent with the current study,
which also highlights that flexible work arrange-
ments can hinder interaction if specialised tools
for coordination and communication are not
employed. Further supporting this view, T. Van
der Lippe & Z. Lippényi (2020) found that such
challenges can be mitigated through the use of
technologies, including shared platforms for
planning and communication, a solution also
recognised in the present research. These tools
help streamline collaboration and maintain ef-
fective team functioning despite asynchronous
working hours.

The implementation of flexible work-
ing hours has generally had a positive impact
on employee productivity, particularly in of-
fice-based roles. This includes increased job sat-
isfaction, better adaptation to personal needs,
and reduced stress levels. Nonetheless, it is cru-
cial to consider the context and specific nature
of the work. For instance, R. Chen et al. (2020), in
their study of flexible working hours in the man-
ufacturing sector, found that flexibility is not al-
ways effective. In production line environments,
where synchronous work and physical presence
are essential, flexible working often had a nega-
tive impact due to coordination difficulties and
the inability to perform tasks remotely. In con-
trast to the current findings, which highlight the
advantages of flexible working in office-based
settings, these results underscore that the char-
acteristics of the job itself are a critical deter-
minant of success when introducing flexibility.
This further supports the argument that flexible
working arrangements must be tailored to indi-
vidual and organisational contexts, taking into
account the specific nature of the tasks, the need
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for synchronisation, and the availability of tech-
nological support.

CONCLUSIONS

Flexible work schedules help to increase em-
ployees’ intrinsic motivation by promoting
greater autonomy in their work. This finding
is consistent with self-determination theory,
which posits that the ability to independent-
ly plan and manage one’s working time posi-
tively influences job satisfaction. Employees
who have control over their schedules tend to
demonstrate higher levels of loyalty, initiative,
and overall task performance. Moreover, flexi-
ble working arrangements positively impact the
balance between professional responsibilities
and personal priorities, which is particularly
crucial for socially vulnerable groups, including
parents, students, and people with disabilities.
The ability to choose working hours helps pre-
vent burnout, reduce stress, and enhance long-
term productivity.

International experience further confirms
that the introduction of flexible schedules sup-
ports the harmonisation of work and personal
life. For example, in Scandinavian countries,
flexibility has led to reduced stress and higher
job satisfaction. Experiments with a four-day
working week in Japan and Iceland have demon-
strated a significant increase in productivity,
while in the USA, flexible schedules, supported
by robust technological infrastructure, have be-
come a key driver of employee loyalty. In Israel,
flexible working hours are widely used in high-
tech and healthcare sectors, helping employees
adapt their schedules to individual needs and
life circumstances.

However, challenges remain in the imple-
mentation of flexible working arrangements.
In sectors requiring synchronised teamwork or
strict deadlines, flexibility may cause coordina-
tion difficulties. Furthermore, organisational
culture plays a pivotal role in the success of flex-
ible working: companies that foster trust and
autonomy among employees are generally more
successful in implementing flexible arrange-
ments than those dominated by micromanage-
ment and rigid hierarchical structures.

In Ukraine, the introduction of flexible
working hours is constrained by several barriers,
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including insufficient digitalisation, traditional
management approaches, and an underdevel-
oped regulatory framework. Nevertheless, the
war has served as a catalyst for change, forcing
many companies to adapt to new conditions by
embracing remote and flexible work models.
This situation highlights the critical importance
of adaptability during crises. Despite these chal-
lenges, the findings of the present study show
that the benefits of flexible working significant-
ly outweigh its drawbacks. Flexible working not
only enhances productivity but also contributes
to fostering a positive corporate culture based
on trust, openness, and innovation.

According to the survey, 48% of respondents
currently work under flexible arrangements or
have the option to adjust their working hours.
The highest prevalence of flexible schedules is
observed in the IT sector (65%) and education
(50%), whereas the figures are much lower in the
public sector and industry (15%). The majority
of employees working under flexible schedules
(75%) reported increased productivity. Addi-
tionally, 60% of respondents noted a reduction

communication with colleagues owing to the re-
mote nature of flexible work.

Successful implementation of flexible
working hours requires investment in digital
infrastructure, the development of clear organ-
isational policies, and employee training. It is
also crucial to consider the specificities of each
industry and ensure equal access to flexibility
for different groups of workers, including those
with family responsibilities and disabilities.
Thus, flexible working hours represent a prom-
ising tool for increasing organisational efficien-
cy and adapting to contemporary challenges,
but they require a systematic organisational
approach supported by government policy and
labour law reform.

For future research, it would be valuable to
conduct a more in-depth analysis of the impact
of flexible working hours across different types
of companies, as well as comparative studies in
countries with varying economic conditions and
levels of digitalisation, to better understand the
global applicability of flexible working models.

in stress due to avoiding peak-hour commutes, ACKNOWLEDGEMENTS
while 55% highlighted an improvement in work-  None.
life balance. However, 40% reported difficul-
ties in organising their time, particularly those CONFLICT OF INTEREST
with children, and 20% indicated a decline in  None.
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BnauvB rHy4Ykux rpadikiB po6oTu Ha NpoayKTUBHICTb
npauiBHMKIB B YMOBaXx cy4yacHoro 6i3Hec-cepegoBuLla

AHoTauiga. [JaHe ZoCTiIKeHHS 6yJI0 HallpaBjieHe Ha BUBUEHHS BIUIMBY THYYKUX rpadikis pobotu
Ha e)eKTUBHICTh BUKOHAHHS 3aBlaHb IIPAlliBHMKAMM Ta BUBYEHHS IX IlepeBar Ta BUKJIUKIB.
MeTom0n0Tif NOCIiyReHHABKIII0UaIa OIS IIPaKTUYHUX KeKCiBBIPOBaAyKeHHATHYYKUXpadikiB
y Takux KpaiHax, aK LIBeiis, ®iunaugisa, CIIA, Anouis, Hizepnaugy, IHzia, BenukobpuTaHis,
HimewunHa Ta I3painb. TakoK IIpOBeLEHO ONUTYBaHHSA cepesi 500 mpalliBHUKIB pi3HUX ranysei B
VKpaiHi. Pe3ynbTaTy JOCTigKeHHS CBigUaTh, 1[0 THYYKi rpadiku po6oTu CIIPUAIOTH MiJBULIEHHIO
MIPOAYKTUBHOCTI, ITOKpallleHHI0 6ajiaHcy MK pPO6OTOI0 Ta OCOBUCTUM JKUTTAM, a TaKOXK
3MEeHIIeHHIO PiBHA CTPeCy cepef IIpalliBHUKIB. 30KpeMa, Y TBOPYMX Ta BUCOKOKBalipiKoBaHUX
rpodeciax THyYKiCTh LO3BOJIAE MpalliBHUKAM aJallTyBaTH po60YHil IIpoliec A0 iHANBIAyasTbHOTO
pUTMy, MiABUILYIOUU fAKICTh Ta MIBUAKICTD BUKOHAHHSA 3aBIaHb. IIpoTe, y chepax, Je BaskIMBa
CUHXPOHi3alli1 po60TH, TAKUX IK BUPOOHULITBO UM IepyKaBHA CIIyK6a, BIIPOBAIKEHHS THYUKUX
rpadikiB cTUKAETHCA 3 06MeKeHHAMU. JOCTiIKeHHA YKPaiHCHKOTO KOHTEKCTY [TOKA3aJIo, 110 BifiHa
CTajia KaTaji3aTopoM BIIPOBAIKeHHS THYYKUX MOJeJiell 3aMHATOCTi, 30KpeMa y BiAIoBi#p Ha
BUKJIMKY, TTOB'A3aHi 3 TOBITPSHUMY TPHUBOraMU, BilK/IIOUeHHAMY eJIeKTPOeHeprii Ta BUMYIIeHO0
peJioKalli€lo IpalliBHUKIB. OMUTYBaHHSA BUSIBUJIO, 1110 75% peCIIOHAeHTIiB 3a3HaYNIIU MTiIBULIIeHHSA
MIPOAYKTUBHOCTI 3aBASKY THYYKUM rpadikaM, Tofi 9K OCHOBHUMY BUKJIUKaMU 6y/IU TIaHyBaHHS
yacy Ta 3abe3nedyeHHa ebeKTHMBHOI KOMaHAHOI B3aeMofil. 3po6JIeHO BHCHOBOK, L0 YCIIIIHE
BIIPOBaKeHHS FHYYKUX I'padiKiB 3anmekuTh Bim piBHA LudpoBi3zallil, opraHisaliiiHoi KyJIETypU
Ta azamnTaliii 1o crieriidiry 3aBgaHb. PeKOMeHI0BaHO iHBECTYBATH B iIHPACTPYKTYPy HUPOBUX
TEXHOJIOTiM, 3abe3redyBaTy PiBHUM [OOCTYN OO THYYKMX (GOPM 3aMHATOCTI Ta MPOBOIUTU
pEryIsIpHUN MOHITOPUHT IX edeKTUBHOCTL. OTpUMAaHi pe3y/IbTaTU MOXYTb 6YTU KOPUCHUMU
IJI po3pO6KY HalllOHaJIBHUX IIOJIITUK Ta YIIPaBIiHCHKUX pillleHb, CIIPSAMOBaHUX Ha afamTalliio
OpraHizali 1o Cy4aCHUX BUKJIMKIB

Knio4yoBi cnoBa: aBTOHOMis; iHHOBAIlil; opraHi3aliiiHa Ky/IbTypa; aJallTUBHICTh; PU3UKU Ta
6ap'epu
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agricultural enterprises in Kharkiv Region, with an emphasis on calculating production costs per
unit and identifying the specific features of the grain sector. The methodology included data analysis
from three enterprises with different organisational and legal forms: the private enterprise “Agro”,
the farming enterprise “Zerniatko”, and the limited liability company “Barvinok”. For each of these,
unit production costs were calculated for three main crops: wheat, maize, and barley. The findings
revealed that the private enterprise “Agro” incurred losses in wheat cultivation due to high production
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Grain market in Ukraine: Financial and economic aspects

costs exceeding the market price, highlighting the need to optimise agro-technological practices.
Meanwhile, the farming enterprise “Zerniatko” demonstrated stable financial results thanks to a
diversified income structure that mitigated market fluctuation risks. The limited liability company
“Barvinok” achieved the highest profit per unit of output by specialising in barley cultivation and
benefiting from favourable soil conditions. However, its narrow specialisation increased risks amid
changing market conditions. For maize, the most profitable enterprise achieved a profitability
rate of 1,000 UAH per tonne, while for barley it was 850 UAH per tonne. An analysis of income
structures showed that diversified enterprises were more resilient to market volatility, whereas a
high concentration on a single crop, as in the case of the barley-focused enterprise, posed additional
risks. The analysis found that the level of financial efficiency depended on specialisation, land bank
size, and the level of technological development. Enterprises with a more balanced production
structure were better able to adapt to market changes, while focusing on a single crop could both
increase profitability and introduce additional risks. The data obtained allowed for an assessment
of the economic efficiency of each enterprise. The study's findings support effective management
decisions aimed at minimising risks in Ukraine's grain sector

Keywords: land use; grain crops; agricultural market; financing; financial results; agribusiness; risks

INTRODUCTION

The grain market constitutes one of the funda-
mental pillars of Ukraine’s agricultural sector.
Grain crops occupy a central position in agricul-
tural production and exports, ensuring a stable
inflow of foreign currency and forming the basis
of the country’s food security. However, the de-
velopment dynamics of this market are closely
linked to financial and economic factors, such as
changes in land use, the availability of financial
resources, the effectiveness of state regulation,
and the adaptability of agricultural enterprises
amid global economic fluctuations.

Analysing the financial and economic as-
pects of the grain market is important for as-
sessing the efficiency of land use and invest-
ments in the agricultural sphere. The threat of
declining land fertility, changes in land policy,
and the imperfect structure of agricultural mar-
kets all call for in-depth research. Existing stud-
ies highlight essential issues related to the effi-
cient use of agricultural land, the grain market’s
ability to overcome economic challenges, and
ensuring the sustainable development of agri-
cultural production.

In the article by Ya.O. Krylov (2018), an
economic assessment of the current state of
Ukraine'’s grain industry was conducted, includ-
ing an analysis of grain market supply forma-
tion. The author emphasised the importance
of forecasting gross grain and legume yields
until 2025, along with domestic consumption

©

volumes. Particular attention was paid to the
factors most affecting wheat production effi-
ciency and the application of multiple linear re-
gression to analyse them. Krylov also proposed
ways to improve the grain market regulation
mechanism in Ukraine, taking into account
current economic conditions and development
prerequisites for the sector. The conclusions
drawn were useful for further development
of the grain market and for improving finan-
cial and economic strategies in the agricultural
sector. This study highlighted the importance
of a high-quality mechanism for state regu-
lation and forecasting of production and con-
sumption volumes, which is a vital component
of Ukraine’s agricultural market functioning.

Researchers R. Miroshnyk § I. Bahlai (2022)
examined key problems of the grain market in
Ukraine and developed paths for its future de-
velopment. The authors described the current
state of sown areas before and during the mili-
tary aggression, analysing grain market indica-
tors for the years 2015-2021, in particular sown
areas, gross harvests, and yields. They also ex-
plored export trends for Ukrainian grain and
grain procurement volumes by importing coun-
tries in 2020-2021. Miroshnyk & Bahlai iden-
tified the development prospects of the grain
market, stressing the need for stabilisation of
the military-political situation in the coun-
try and the material and technical support of
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farmers. Special attention was given to nega-
tive factors affecting the Ukrainian grain mar-
ket, along with proposed specific solutions that
could promote further market development.

The study by O. Albeshchenko (2022) ex-
plored the European experience in ensuring
the sustainable development of the agricultural
sector in rural areas. The author focused on reg-
ulation mechanisms and practices that enable
effective management of rural development in
the European Union and on ways to implement
these practices in Ukraine. The article compared
approaches to sustainable rural development
across various European countries, particularly
in terms of economic support for the agricultur-
al sector, effective use of land resources, and ru-
ral infrastructure modernisation. Albeshchenko
underscored the significance of a comprehen-
sive approach to agricultural sector develop-
ment, including political stability, investment
in agricultural technologies, and increased
agricultural productivity. The article also ad-
dressed environmental sustainability tools such
as biodiversity conservation and the applica-
tion of “green” development principles in rural
areas. The main conclusions highlighted the
importance of adapting European experience
to national conditions and challenges faced by
Ukrainian agriculture.

Inhis2019 study, O. Petrenko (2019) conduct-
ed a financial and economic analysis of the grain
market in Ukraine, which is a prerequisite for
ensuring national food security. The author ex-
amined in detail the factors affecting production
volumes and the structure of grain production,
emphasising the importance of this sector for
the national economy. The article also analysed
grain export opportunities and the potential for
innovative production development. O. Petrenko
identified keyaspects crucialtoformulatingade-
velopment strategy for grain and legume crops.

The topic of the financial and economic as-
pects of the grain market is attracting consider-
able attention from researchers worldwide due
to its relevance in ensuring global food security,
stabilising economies, and supporting the sus-
tainable development of the agricultural sector.
Scholars analyse grain market dynamics, ex-
amining factors such as production efficiency,
export potential, price volatility, and political
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aspects. These studies highlight the universal
importance of the grain market in addressing
economic challenges and fostering develop-
ment at both national and global levels. The
study by J. Lawson et al. (2021) focused on ana-
lysing the impact of speculation on grain prices.
The author examines the issue of volatility in the
food grain market resulting from speculative ac-
tivity, with particular emphasis on the financial
mechanisms that drive such processes. The ar-
ticle presents theoretical models and empirical
data that demonstrate the effect of speculative
investments on price dynamics in the sector.

In his work, S. von Cramon-Taubadel (2022)
focused on the impact of Russian aggression on
grain markets and food security. The study con-
siders the significant geopolitical and economic
consequences associated with the crisis that be-
gan in February 2022. The author analyses how
the disruption of Ukrainian grain exports due
to the war has contributed to increasing global
food insecurity. X. Xu § Y. Zhang (2021) inves-
tigated price fluctuations in the maize market
across more than 182 local markets in seven
major maize-producing states in the USA. The
study employed correlation analysis, hierarchi-
cal clustering, and price synchronisation anal-
ysis. The authors identified interdependencies,
heterogeneity in price synchronisation, and
temporal changes in these processes. The find-
ings reveal that the degree of price alignment
increased after November 2006, although the
trend was not consistently upward.

Thus, the analysis of the financial and eco-
nomic aspects of the grain market remains a
relevant area of research not only in Ukraine
but also globally. The strategic role of the grain
market in food security and its influence on
economic development underscore the need
to examine key trends, interdependencies, and
regulatory mechanisms. The aim of this study
was to assess the financial and economic factors
influencing the functioning of Ukraine’s grain
market, taking into account its structure, main
risks, and potential directions for development.

MATERIALS AND METHODS
The research methodology was focused on the
analysis of financial and economic indicators
of three agricultural enterprises in Kharkiv Re-
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gion as of 2024: the private enterprise Agro, the
farm Zerniatko, and the limited liability com-
pany Barvinok (Opendatabot, n.d.). These en-
terprises were selected to represent a variety
of organisational and legal forms and to allow
for an in-depth examination of the grain sector
based on three key aspects: area of agricultural
land, financial efficiency, and the structure of
income and expenditures. The farms operate on
land areas ranging from 300 to 5,000 hectares
and serve as representative examples of stable
business models in the grain market of Kharkiv
Region. They demonstrate long-term activity,
consistent financial performance, and a high
level of engagement in the regional agribusi-
ness sector. One of the important indicators for
analysing efficiency was grain crop yield, which
made it possible to evaluate the productivity
of land use for each enterprise. The standard
methodology was applied for yield calculation,
based on the ratio of harvested crop mass to the
sown area. This ensured comparability of results
even among enterprises with differing scales
and agronomic practices (State Statistics Ser-
vice of Ukraine, 2022).

The analysis covered three main crops -
wheat, maize, and barley. Wheat was chosen due
toits importance as a staple crop for many farms
and its sensitivity to climatic conditions, which
allowed for an assessment of how enterprises
adapt to changing environmental factors (Law of
Ukraine No. 1469-VIII, 2016). Maize, being highly
productive and profitable, enabled the study of
how businesses ensure both yield and econom-
ic efficiency under different levels of mechani-
sation and technological advancement. Barley,
being less demanding in terms of growing con-
ditions, offered insight into the specifics of culti-
vation technologies and facilitated comparative
analysis of resource efficiency on simpler crops.

These crops are important not only from
an agronomic standpoint but also financially,
as they constitute a significant share of agricul-
tural enterprise revenues and serve as the main
source of profit. Crop yield is a key indicator in
assessing land use efficiency. Within this study,
yield was calculated using the following stand-
ard formula:

r=2% )

©

where: Y - yield (tonnes/ha); Q - harvested crop
mass (tonnes); A — sown area from which the
crop was obtained (ha).

This formula provided a universal approach
for evaluating the efficiency of each enterprise,
regardless of production scale or landholding
characteristics. The primary data for these cal-
culations were obtained from enterprise pro-
duction reports, which include information on
total crop harvest and the areas used for cultiva-
tion. This method allowed for accurate compari-
sons among farms of various sizes.

Revenues from agricultural product sales
were calculated as follows:

D=Q+P, @)

where: D - revenues from product sales (thou-
sand UAH); Q - volume of products sold (tonnes);
P - average price per tonne of product (thousand
UAH).

This formula made it possible to determine
enterprise revenues from grain sales, taking
into account both sales volume and market price
per unit.

The calculation of production cost per unit
was also a key indicator of economic efficien-
cy in agricultural production. This measure al-
lowed for the assessment of the costs required
to produce one tonne of agricultural product
and facilitated comparisons across enterprises
with different scales of operation and techno-
logical capacities.

The formula used was:

Wu ==—, (3)

where: Wu - unitloss (UAH/tonne); Z - total pro-
duction costs (UAH); P - income from product
sales (UAH); V- volume of products sold (tonnes).

The value of this indicator is multifaceted, as
it provided insight into enterprise productivity,
the efficiency of resource use (both material and
financial), and the competitiveness of products
in the market. Furthermore, the analysis of unit
costs considered the impact of technological
factors such as mechanisation level, soil cultiva-
tion methods, and seed quality.

Data of land use were obtained from open
data services of the State Land Cadastre (Open-
databot, n.d,; Open Data of the Land Cadastre

Economics and Business Management (15)4



Rogach et al.

of Ukraine, n.d.). The analysis included extracts
from the public cadastral map (Open Data of the
Land Cadastre of Ukraine, n.d.) containing infor-
mation on land types (arable land, pastures, hay-
fields), plot sizes, lessees, and designated land
use. This information enabled the assessment of
land use scale and the role of each enterprise in
the local agricultural market. Particular empha-
sis was placed on land use structure, which is a
critical factor in forming economic efficiency.
Financial and economic indicators were an-
alysed based on financial statements and open
data on the income and expenditure of each en-
terprise (State Statistics Service of Ukraine, n.d.).
Key indicators considered included profitability,
total profit, and production expenses, including
costs for sowing campaigns, equipment main-
tenance, fertilisers, and transportation services.
Additionally, the structure of financing - com-
prising loans, investments, and internal re-
sources allocated for production - was studied.
The study took into account changes in
grain prices and their impact on the financial
performance of the enterprises (State Statistics
Service of Ukraine, n.d.). A correlation analysis
was conducted to establish the relationship be-
tween profitability and market grain prices. The
research also evaluated the financial stability of
the enterprises, reflecting their ability to adapt
promptly to market fluctuations. The analysis
was conducted using modern statistical meth-
ods. To compare key indicators, Student’s t-test

was employed, which allowed for the identifi-
cation of statistically significant differences be-
tween the enterprises under study. Correlation
analysis was used to identify relationships be-
tween land area, expenditures, and profits.
Microsoft Excel and Statistica were used as
tools fordata processing and visualisation. These
programmes enabled the construction of graph-
ical modelsillustrating the comparison of enter-
prise results and facilitated multifactorial analy-
sis. In particular, tables and charts were created
to reflect the dynamics of financial indicators,
their correlation with land use area, and the
role of enterprises in the regional grain market.

RESULTS
One of the key factors determining the econom-
ic efficiency of agricultural enterprises is the
area of land they own or lease. Land is the pri-
mary resource in agriculture, and its size largely
determines the potential for the use of modern
cultivation technologies and for increasing pro-
ductivity. Enterprises with larger land areas are
able to implement intensive farming methods,
adopt advanced agrotechnologies, and focus on
mass production. For a more accurate assess-
ment, theland area of each enterprise was exam-
ined based on data from the State Land Cadastre
(Open data of the land cadastre of Ukraine, n.d.)
and the Opendatabot service (n.d.). Table 1 pre-
sents the land resources owned or leased by
three agricultural enterprises in Kharkiv region.

Table 1. Land resources of the surveyed enterprises as of 2024 (ha)

Enterprise Owned land (ha) Leased land (ha) Total area (ha)
PE “Agro” 115 1,192 1,307

FE “Zerniatko” 95 608 703

LLC “Barvinok” 342 4,678 5,020

Source: developed by the authors based on Opendatabot (n.d.) and Open data of the land cadastre of Ukraine (n.d.)

Based on the datain Table 1, it is evident that
the total land area of each enterprise differs sig-
nificantly. LLC “Barvinok” holds the largest land
bank - 5,020 ha, the majority of which (4,678 ha)
is leased, allowing for large-scale production.
PE “Agro”, with 1,307 ha, relies mainly on leased
plots, although it owns 115 ha of land. FE “Zerni-
atko” operates on the smallest land area (703 ha),
where leased land also constitutes the majority,
with 95 ha in ownership.
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PE “Agro” utilises 1,307 ha of land, of which
92% is leased. This structure enables the enter-
prise to adapt its operations to leaseholder con-
ditions but results in a high level of dependency
on partners. The limited proportion of owned
land may constrain long-term investment de-
cisions, yet it offers greater flexibility in ad-
dressing short-term financial and economic
challenges. The small-scale enterprise FE “Zer-
niatko” possesses aland bank of 703 ha, of which
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608 ha is leased. A high proportion of leased
plots allows for greater flexibility but restricts
strategic capacity. Through effective resource
management, FE “Zerniatko” is able to focus on
high-efficiency land use and the implementa-
tion of local innovations, enabling it to main-
tain competitiveness even on a smaller scale.
LLC “Barvinok” holds a dominant position in
terms of land area - 5,020 ha, of which 4,678 ha
are leased. The enterprise enjoys considerable
advantages owing to its scale, which facilitates
the application of modern agrotechnologies.
However, dependency on leaseholders remains
a key long-term risk factor. Successful optimi-
sation of production processes allows for high
financial returns, even with such a ratio of own-
ership to lease. The analysis of land resources
demonstrates that land area significantly affects
the economic sustainability of enterprises. LLC
“Barvinok”, with the largest land bank, effective-
ly utilises large areas for the introduction of in-
tensive technologies. Smaller enterprises, such
as FE “Zerniatko”, have the opportunity to focus
on the most rational use of limited resources.
The data show that land leasing plays a
dominant role in the land structure of the en-
terprises, creating both opportunities and risks
for their development. A balanced combination

of leased and owned land enables enterprises
to align short-term adaptability with long-term
investment strategies. This is a key factor in en-
hancing financial stability and operational ef-
ficiency in the current economic climate. The
following is an example of yield calculations for
various crops cultivated by the surveyed enter-
prises. The wheat yield for PE “Agro” was calcu-
lated as follows: the farm harvested 5273 tonnes
of wheat from an area of 879 ha. The yield was
calculated using formula (1):

Ywheat = 5;% ~ 5.99 tonnes/ha.

The maize yield for FE “Zerniatko” was based
on a total harvested volume of 3124 tonnes from
an area of 504 ha. The calculation is as follows:

. 3124
Ymaize = Sos ~ 6.20 tonnes/ha.

The barley yield for LLC “Barvinok” was cal-
culated based on 4286 tonnes harvested from
1198 ha. The calculation is as follows:

Ybarley = 4286 ~3.58 tonnes/ha.
1198

The calculated yield results are summarised

in Table 2.

Table 2. Grain crop yield across the surveyed enterprises

Enterprise Crop Sown area (ha) Harvest (tonnes) Yield (tonnes/ha)
PE “Agro” Wheat 879 5,273 5.99

FE “Zerniatko” Maize 504 3,124 6.20

LLC “Barvinok” Barley 1,198 4,286 3.58

Source: developed by the authors based on Opendatabot (n.d.) and Open data of the land cadastre of Ukraine (n.d.)

The calculated yield indicators show no-
table variation depending on the crop and
enterprise. FE “Zerniatko” demonstrated the
highest maize yield (6.20 tonnes/ha), indicat-
ing efficient cultivation and likely intensive use
of agrotechnical methods. PE “Agro” showed a
fairly high wheat yield (5.99 tonnes/ha), which
may reflect soil quality and crop care practic-
es. LLC “Barvinok” had the lowest barley yield
(3.58 tonnes/ha), possibly due to specific cli-
matic conditions, less fertile soils, or reduced
investment in modern technology.

Yield calculations enable the assessment of
the effectiveness of individual enterprises and

@

their prospects for productivity improvement.
Enterprises with lower yield indicators are ad-
vised to review their agrotechnical practices
and explore opportunities to adopt modern in-
novations to improve future outcomes. The data
obtained suggest that yield levels are signifi-
cantly influenced by the application of innova-
tive technologies and by land resource manage-
ment strategies. Large enterprises such as LLC
“Barvinok” demonstrate higher efficiency due
to economies of scale and production modern-
isation. At the same time, smaller enterprises
like FE “Zerniatko” maintain competitiveness by
ensuring stable yields on smaller plots. Further
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research could focus on identifying technolo-
gies that enhance yields in medium- and small-
scale farms (APK-Inform, n.d.).

In calculating the key financial aspects of
agricultural enterprises, particular importance
is attached to the analysis of the volume of

products sold and the average price per tonne.
These indicators allow for the assessment of en-
terprise efficiency within market conditions, as
well as their competitiveness depending on the
crop. The data on product sales by the studied
enterprises are presented in Table 3.

Table 3. Volume of products sold and average price per tonne

Enterprise Crop Volume sold (tonnes) Average price per tonne (thousand UAH)
PE “Agro” Wheat 5,200 9.00
Maize 1,500 10.40
Barley 900 7.00
FE “Zerniatko” Wheat 3,000 9.10
Maize 3,100 10.50
Barley 1,400 7.00
LLC “Barvinok” Wheat 2,800 9.00
Maize 2,000 10.10
Barley 4,200 7.00

Source: compiled by the authors based on Opendatabot (n.d.) and Open Data of the Land Cadastre of Ukraine (n.d.)

The total revenue from sales for each en-
terprise and crop is illustrated in Figure 1. This
indicator, calculated using formula (2), is signif-
icant as it demonstrates the ability of enterpris-
es to efficiently use resources, generate added
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value, and adapt to market conditions. Revenue
values provide insight into the financial stability
of agricultural enterprises and determine future
opportunities for investment in technologies or
production expansion.

PE “Agro”

M FE “Zerniatko” W LLC “Barvinok”

25
20
15
E .
0

Barley

Figure 1. Revenue from product sales by the studied agricultural enterprises in 2024 (million UAH)
Source: compiled by the authors based on Open Data of the Land Cadastre of Ukraine (n.d.) and R. Miroshnyk &

1. Bahlai (2022)

Wheat accounts for the majority of PE
“Agro”s revenue, providing more than 65% of
total income. However, despite the significant
volume of wheat sales, PE “Agro” incurred losses
from wheat cultivation due to high production
costs per unit compared to the market price.
This indicates potential issues in the efficien-
cy of agrotechnical practices and the need to
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optimise costs to ensure profitability in the fu-
ture. Thanks to a more balanced income struc-
ture, FE “Zerniatko” is not dependent on a sin-
gle crop and is better equipped to cope with
market fluctuations. Revenues from maize and
wheat are at roughly the same level, which helps
mitigate financial risks in a volatile market.
This proves that diversification is an effective
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agricultural strategy, as it reduces the impact of
negative factors on a single crop.

LLC “Barvinok” achieves the highest profit
per unit through barley cultivation. Favoura-
ble soil conditions and larger production scales
contribute to this result. However, a focus on a
single crop may pose risks in the event of market
changes or adverse weather, so in the long term,
diversification should be considered. The dif-
fering approaches of the enterprises to income
structuring are determined by the specifics of
the crops grown. PE “Agro” is vulnerable due to
high wheat production costs, while FE “Zerni-
atko” avoids financial issues through diversifi-
cation, and LLC “Barvinok” ensures profitability
through barley but faces greater risks due to
limited specialisation.

It is impossible to fully assess the financial
and economic aspects of agricultural enterpris-
es without considering losses per unit of pro-
duction. This indicator allows for a comparison
of resource use efficiency regardless of produc-
tion scale. In particular, the analysis of losses
per unit is critical for identifying weaknesses
in production and economic processes, assess-
ing enterprise competitiveness, and develop-
ing cost-optimisation measures. This approach
makes it possible to compare the indicators of
different enterprises regardless of differences
in gross output or income, as it focuses on cost
efficiency per tonne of production. An example

of the calculations for the three enterprises is
provided below. Calculation of unit loss for PE
“Agro” (wheat cultivation):

48500—-46800
Wu=——
5200

= 0.33 thousand UAH/tonne.
This figure indicates a loss of 330 UAH per
tonne of wheat, showing that costs exceeded
revenue.
Calculation of unit loss for
(maize cultivation):

“Zerniatko”

_29500-32600 _
3100

Wu —1.00 thousand UAH /tonne.
A profit of 1,000 UAH/tonne was achieved,
indicating production efficiency.
Calculation of unit loss for LLC “Barvinok”
(barley cultivation):

Wu = % = —0.50 thousand UAH/tonne.

The profit amounts to 500 UAH/tonne, also
demonstrating a positive financial outcome.

For a deeper analysis of unit losses, calcula-
tions using formula (3) were carried out for the
three agricultural enterprises in Kharkiv Region,
using indicators of costs, revenue, and sales vol-
umes of wheat. All values are presented in Ta-
ble 4, which shows the variation in unit loss indi-
cators between enterprises, taking into account
their scale of activity and production efficiency.

Table 4. Unit losses, thousand UAH/tonne

Enterprise Crop Volume sold, t Sal;slrr‘el\;::ue, Costs, min UAH Unitl}z;s}tt:::;and
PE “Agro” Wheat 5,200 46.8 48.5 0.33
Maize 1,500 15.6 14.8 -0.53
Barley 900 6.3 6.5 0.22
FE “Zerniatko” Wheat 3,000 27.3 26.2 -0.37
Maize 3,100 32.6 29.5 -1.00
Barley 1,400 9.8 10.0 0.14
LLC “Barvinok” Wheat 2,800 25.2 25.0 -0.07
Maize 2,000 20.2 18.5 -0.85
Barley 4,200 29.4 27.3 -0.50

Source: compiled by the authors based on Opendatabot (n.d.) and Open Data of the Land Cadastre of Ukraine (n.d.)

PE “Agro” incurred a loss in wheat cultivation
amounting to 330 UAH/tonne, which can be at-

@

tributed to high production costs exceeding the
revenue from sales. A significant factor is the
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unfavourable ratio between production costs
and market prices. The issue may lie in an insuf-
ficient level of mechanisation and technological
processes, resulting in high labour costs and
expenditures on creating suitable growing con-
ditions. Compared to wheat, maize and barley
cultivation proved to be more profitable, as their
production costs were significantly lower, while
market prices remained consistently high. For
instance, maize generated a profit of 530 UAH/
tonne, indicating that farmers managed to or-
ganise agrotechnical operations effectively and
find optimal cost-reductionsolutions.Barleyalso
delivered a positive financial result (220 UAH/
tonne). However, the loss on wheat suggests the
need to revise the enterprise’s technical policy,
as the high profitability of other crops demon-
strates the enterprise’s potential to achieve prof-
itability when growing conditions are improved.
For the farming enterprise “Zerniatko”, by
contrast, all cultivated crops proved to be prof-
itable. Maize emerged as the most profitable
crop, which can be explained not only by mar-
ket prices for this crop but also by effective cost
management. A profit margin of 1,000 UAH/
tonne allows the conclusion that the enterprise
succeeded in establishing highly productive use
of agricultural technologies, as well as making
sound decisions regarding the organisation of
the work process and the application of fertil-
isers, which influenced yields. Maize, being one
of the most popular and economically advanta-
geous crops in Ukraine, generates significant in-
come if favourable conditions for its successful
cultivation are ensured. The cultivation of wheat
and barley also yielded positive financial results,
although their profitability was lower compared
to maize. This may indicate that the enterprise
selected an appropriate strategic plan and in-
vested in technologies that positively influenced
the growth and development of cereal crops.
The company “Barvinok” LLC also demon-
strated stable financial results, with the high-
est profit per unit of production recorded for
maize - 850 UAH/tonne. This enterprise suc-
ceeded in significantly reducing production
costs, likely due to improved technological pro-
cesses and a higher level of mechanisation.
Moreover, it is worth noting that the successful
implementation of advanced agrotechnologies
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(e.g. crop rotation or specialised fertilisers) may
also have enhanced production efficiency. Sim-
ilarly to “Zerniatko”, “Barvinok” LLC managed to
achieve profitability across all cultivated crops.
Therefore, it is likely that the enterprise employs
a comprehensive approach to development and
strategic management, which ensures high per-
formance even in the cultivation of less popular
crops such as barley.

The data obtained highlight the importance
of optimising costs and increasing yields as key
factors in the financial sustainability of enter-
prises. From a financial and economic perspec-
tive, the enterprises demonstrate the capacity to
adapt to changing market conditions by leverag-
ing their comparative advantages in the cultiva-
tionofspecificcrops. Suchanalysisisessential for
strategic planning by agricultural producers, as
itenables the identification of weak points in the
product realisation system and provides a foun-
dation for further financial decision-making.

Having analysed the key performance indi-
cators of the selected enterprises, a number of
conclusions can be drawn regarding their effi-
ciency and operational characteristics. The re-
search findings suggest that the scale of the land
bank has a significant impact on the ability of
enterprises to implement modern technologies
and use resources effectively. The highest yields
are demonstrated by enterprises that apply in-
tensive farming methods. At the same time, the
structure of product sales and the average price
per tonne underscore the economic differences
between crops and enterprises, which consider-
ably affect the overall financial outcome.

The significant volumes of maize sales
by “Zerniatko” indicate a strategy focused on
high-profitability crops, whereas the empha-
sis of “Barvinok” LLC on barley demonstrates
regional specificities and the effectiveness of
crop selection. The overall revenues of the en-
terprises confirm that wheat remains the main
source of financial inflows, but diversification in
agricultural production helps to minimise risks.
The results obtained not only describe the cur-
rent situation but also create a basis for a deeper
analysis of the reasons behind enterprise suc-
cesses or failures. This allows a focus on struc-
tural factors, market risks, and development

prospects of the grain sector.
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DISCUSSION

The results of the conducted study confirm the
key role of financial and economic aspects in
the functioning of the grain market. The anal-
ysis of the dynamics of yields, sown areas, ex-
port volumes, and financial indicators allows
the conclusion that these elements are deci-
sive for the stability and competitiveness of the
sector (Ministry of Agrarian Policy and Food of
Ukraine, n.d.; Resolution of the Cabinet of Min-
isters of Ukraine No. 1020, 2023).

The study emphasised that grain produc-
tion largely depends on regional natural and
climatic conditions, the effectiveness of agro-
technical measures, and the application of
modern biometric and economic approaches to
performance assessment. The conducted anal-
ysis confirms the necessity of using adaptive
cultivation technologies to ensure high yield
indicators, especially in the context of changing
agro-climatic characteristics. Attention to sown
areas and biometric parameters made it pos-
sible to identify the most productive solutions
under real agricultural conditions, considering
regional-level resources.

The results identified in the study point both
to confirmation of conclusions made by other
authors and to certain differences. Summaris-
ing the obtained data, it may be asserted that
they partly correlate with previous works by for-
eign scholars who focused on the role of finan-
cial and economic factors in the functioning of
the global grain market. However, the present
study places greater emphasis on the regional
context and the natural and climatic character-
istics of Ukrainian conditions. These aspects re-
quire detailed analysis, which will be considered
below, starting with a review of foreign studies.

The study by A.M. Martins (2024) examined
the short-term market response to the war in
Ukraine and its impact on agricultural mar-
kets. The author shows that supply restrictions
led to a significant rise in grain prices. Further-
more, negative abnormal returns on the mar-
ket were identified following the signing of the
grain initiative agreement and other key events.
Comparing this with the current study, one can
note some parallels concerning the importance
of external factors' impact on the agricultural
sector, particularly economic and geopolitical

¢

shifts. However, unlike the work of A.M. Martins,
which focused on short-term market reactions,
the current research provides a deeper focus
on long-term economic processes and the ad-
aptation of taxation mechanisms to the specific
challenges posed by war.

The study by G. Abuselidze (2021) focused on
the use of hedging to minimise risks in agricul-
tural markets, particularly using the example of
Georgia's grain market. The author stressed the
importance of introducing advanced regulatory
instruments to reduce risks caused by season-
ality, fluctuations in production volumes, and
natural and climatic conditions. It was noted
that hedging may serve as a key tool for protec-
tion against price fluctuations, which is espe-
cially important in the agricultural sector, where
product prices often depend on these factors. In
the current study, this aspect of hedging could
be applied to analyse Ukraine’s grain market, as
the country faces similar challenges, particular-
ly seasonality and yield unpredictability. Over-
all, G. Abuselidze’s work highlighted the need to
adapt financial instruments to reduce econom-
ic risks in the agricultural sector. A comparison
of such instruments for the grain markets of
Ukraine and Georgia helps to understand how
crucial their role is in developing market stabili-
ty and ensuring reliable supplies to both nation-
al and international markets.

In the study by S. Kohlhase & J.L. Wielhouw-
er (2023), the role of the head office and business
units in tax and customs planning processes
through transfer pricing was analysed. The au-
thors examine mechanisms for optimising taxes
and customs duties through the establishment
of transfer prices between company divisions.
This allows companies to minimise tax expens-
es and enhance the efficiency of international
trade. For Ukrainian agricultural enterprises,
particularly in the grain market, such planning
can be an important element for optimising fi-
nancial flows and managing tax risks, especially
under changing external economic conditions.
Transfer pricing can serve as a tool for reduc-
ing the tax burden when entering international
grain markets, thereby increasing the competi-
tiveness of Ukrainian products. This study high-
lights the significant role that transfer pricing
management plays in the globalised economic
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space in the context of international trade re-
lations, underscoring the need for the prudent
application of such approaches to improve the
financial and economic stability of national
markets, especially the grain market.

Researchers B. Kalinowska & P. Béraw-
ski (2024) analysed the factors influencing grain
prices in Poland from 2005 to 2023. The authors
applied multiple regression analysis to identify
the key factors shaping wheat and rye prices.
Among these factors were the areas of land used
for grain cultivation, yield, grain production vol-
umes, grain imports and exports, as well as do-
mestic grain consumption. The study showed
that wheat prices in Poland are significantly
influenced by global trends in grain markets,
which is also confirmed by the impact of global
yield fluctuations and wheat cultivation areas
on domestic price levels. In contrast, rye pric-
es are influenced by the area under cultivation
and domestic bread consumption. The decline
in livestock production in Poland has led to a re-
duced demand for rye as animal feed. The study
also emphasises the importance of external
economic factors in shaping grain prices, which
is relevant for analysing the financial and eco-
nomic aspects of the grain market in Ukraine. As
in Poland, global grain prices, changes in yields,
and production volumes significantly impact
price levels, which underscores the importance
of effective risk management for Ukrainian
farmers in the international grain market.

In the study by FC. Ljungqvist et al. (2022),
the impact of climatic variations on grain pric-
es in early modern Europe was analysed. The
authors stress the significance of climatic fac-
tors for the price dynamics of cereals, particu-
larly the relationship between extreme weather
events and yield fluctuations. It was found that
weather phenomena such as droughts and ex-
cessive rainfall significantly affected grain price
changes in Europe. This study uses long-term
historical data to assess how weather conditions
influenced market grain prices, introducing in-
stability into production cycles. Unlike the cur-
rent study’s broader European context, which
focuses on the financial and economic aspects
of Ukraine’s grain market, the main emphasis of
Ljungqvist et al. is on the historical and climat-
ic analysis of grain price volatility in European
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markets. Thus, the Ukrainian study centres on
economic pricing mechanisms related to local
production conditions and international trade
aspects, whereas the authors of this work exam-
ine price changes due to climatic factors. More-
over, although both studies highlight the impor-
tance of global market conditions, the Ukrainian
context places greater emphasis on a broader
spectrum of financial and economic factors.

Researchers M.]. Igbal et al. (2022) studied
the factors influencing the nutritional value of
wheat, particularly agronomic conditions and
cultivation methods that ensure high product
quality. The authors emphasised the need to im-
prove cultivation technologies and agricultural
policies to enhance the nutritional properties
of wheat. Compared to the present study, which
focuses on the financial and economic aspects
of the grain market in Ukraine, this research is
more oriented toward agronomy and practi-
cal methods for improving grain quality. At the
same time, the importance of ensuring grain
quality, increasing yields, and adapting technol-
ogies to the conditions of specific Ukrainian re-
gionsis also reflected in the study focused on the
agronomic aspect of grain production.

O.M. Smith et al. (2019) conducted a global
meta-analysis confirming that organic agricul-
ture offers significant environmental benefits
but is accompanied by greater yield fluctuations
compared to conventional farming. They found
that organic methods can increase resilience to
certain environmental factors but also signifi-
cantly reduce productivity in some regions. This
study is important for the current analysis of the
grain market, as it highlights the challenge of
ensuring stable supply and pricing in the indus-
try amid unstable yields. The key difference lies
in the fact that this study focuses on the advan-
tages and disadvantages of organic agriculture
as a whole, whereas the current study is centred
on the financial and economic aspects of grain
production and trade in Ukraine under chang-
ing market conditions and techno-economic
approaches within the country.

Studies by Ukrainian authors focus on the
internal aspects of regulating the agricultural
market and economic mechanisms, while in-
ternational sources emphasise global trends
and factors influencing the grain market,
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comparing them across different countries. This
reflects a difference in approaches: in Ukraine,
more attention is paid to national specifici-
ties and policy. In the study by S. Moshenskyi et
al. (2024), agricultural and resource economics
in Ukraine were examined in light of economic
growth challenges. These aspects correspond to
the new study focused on the grain market with-
in the context of the economy, although the re-
search emphasis differs - in the Ukrainian case,
the general issue of economic growth in the ag-
ricultural sector is of greater significance.

Researchers A. Kucher et al. (2021) provid-
ed a detailed analysis of the economic impact of
soil erosion on agriculture in Ukraine, particu-
larly on declining land fertility and the produc-
tion capacities of agricultural enterprises. They
emphasised the importance of natural factors
in ensuring the sustainable development of ag-
ricultural production but did not consider the
impact of these processes on financial aspects,
such as soil restoration costs or the adaptation
of production to changing environmental con-
ditions. In contrast, the presented study focuses
on analysing the economic mechanisms of the
grain market, specifically the effectiveness of
financial strategies of agricultural enterprises
managing these lands and the impact of exter-
nal economic factors on their operations.

In the work by I. Makarenko et al. (2022), at-
tention was drawn to the transparency of agri-
cultural companies as a key factor for ensuring
sustainable development and attracting invest-
ment. The study highlighted the importance of
effective management, corporate social respon-
sibility, and transparency in reporting for capital
attraction, particularly in agribusiness. In com-
parison with the present study, which focuses
on the financial and economic aspects of the
grain market, Makarenko's work is more focused
on institutional and corporate foundations that
contribute to the effective functioning of enter-
prises but does not include an analysis of specif-
ic economic aspects of the grain market, such as
costs, profitability, and financial risks faced by
agricultural enterprises at various stages of the
production process.

The research by M.V. Dykha et al. (2023) and
L. Kyryliuk & A. Trokhymenko (2021) focused on
grain pricing in Ukraine, particularly on the role

Ce

of state regulation and contractual relations that
determine grain prices in the domestic market.
By analysing the impact of government policy,
the authors identified key trends in pricing that
may help enterprises adapt to market chang-
es. However, this research does not cover the
broader aspects of grain market functioning,
particularly financial risks and economic strat-
egies of enterprises, which constitute the main
theme of the present study. The current work
has examined in greater depth not only pricing
but also the relationship between pricing, unit
production costs, and profitability in agricultur-
al enterprises in Ukraine.

Researchers A. Ceglar et al. (2021) analysed
the loss of land suitable for growing durum
wheat in the future due to climate change, em-
phasising the significant impact of rising tem-
peratures and changes in precipitation patterns
on global agricultural markets. Similarly, the
study by Y. Chai et al. (2022) considered risks
associated with multiple pathogens affecting
global wheat production and assessed likely
economic losses and the need for investment
in crop protection. In turn, M. Yanagi (2024) fo-
cused on the general challenges of wheat cul-
tivation due to climate change and proposed
adaptive strategies, including the improvement
of agricultural technologies and the develop-
ment of resistant varieties. All these studies con-
firm that grain production is highly dependent
on climate change and associated risks, whereas
the present study additionally considers the fi-
nancial and economic aspects of Ukraine’s grain
market, in particular mechanisms for stabilisa-
tion under growing risks. This approach makes it
possible not only to assess the threat of reduced
cultivated areas and the impact of diseases but
also to propose economic tools to minimise
losses in this sector.

The study by A.C. Sdnchez et al. (2022) is de-
voted to assessing the financial profitability of
diversified agricultural systems at the global lev-
el. Using meta-analysis, the authors showed that
such systems generally exhibit greater financial
stability compared to monoculture farming, re-
duce crop loss risks, and improve resource use
efficiency. At the same time, it was noted that
profitability largely depends on regional char-
acteristics, political conditions, and market
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access. The current study also examines eco-
nomic aspects of agriculture. Comparing ap-
proaches to assessing economic efficiency in
various agrosystems enables a better under-
standing of the functioning of the grain market
and the potential of diversification as a risk mit-
igation mechanism.

The study by G.B. de D. Ribeiro et al. (2024)
focused on the use of financial instruments
to assess the socio-economic sustainability
of small-scale irrigated farming in Brazil. The
authors analyse the financial profitability of
agrosystems, viewing it as a key factor in the
stability of agricultural enterprises. It is em-
phasised that effective financial planning and
investment in technological solutions can en-
hance farm resilience to changes in the eco-
nomic environment. The current study also
examines financial aspects of agribusiness,
particularly in the context of the grain market.

The work by S. Li et al. (2021) is dedicated to
the life-cycle assessment and economic effi-
ciency of maize cultivation practices in the west-
ern Corn Belt of the United States. The article
analyses the impact of various farming methods
on economic indicators and environmental sus-
tainability, which correlates with the study of the
financialand economic aspects of the grain mar-
ket in Ukraine. Both studies highlight the need
to optimise agricultural production through the
implementation of effective financial and envi-
ronmental approaches. The main difference lies
in the fact that S. Li's study focuses on the eval-
uation of specific farming practices within one
country, whereas the current study considers a
broader financial and economic context of the
grain market, including risks and regulatory
mechanisms under current challenges.

The research by S.K. Kuchimov (2021) was
focused on economic issues of ensuring the
efficiency of agricultural production through
the use of innovative technologies. The author
emphasises the importance of technological
development for increasing productivity and
reducing costs in agriculture. In turn, the work
by N. Davydenko et al. (2024) explores the mod-
elling of innovation and investment develop-
ment of agricultural enterprises in the context
of ensuring their financial security. All three
studies correlate with the present analysis of the
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financial and economic aspects of the grain
market, as they emphasise sustainability, effi-
ciency, and innovation in the agricultural sec-
tor. The difference in the present study lies in
its focus on macroeconomic risks and financial
mechanisms for stabilising the grain market un-
der current challenges.

In conclusion, the comparison of the finan-
cial and economic aspects of the grain market in
Ukraine with current international and Ukrain-
ian studies shows that the factors affecting pric-
ing and the grain market have both commonal-
ities and significant differences. In particular,
the relevance of changes in the global grain
market, price fluctuations, and the main fac-
tors determining supply and demand are noted
both in foreign and Ukrainian studies. Howev-
er, Ukraine has its own specific features in the
form of the influence of national economic and
political conditions.

The studies demonstrate that among the
main factors determining grain pricing are sea-
sonality, production volume fluctuations, natu-
ralfactors,aswell astherole of state policy, which
is crucial for addressing economic problems.
Additionally, international factors, particularly
global grain market trends, play an important
role for Ukraine. However, a number of issues
still require more detailed analysis, especially
regarding the interaction of financial and eco-
nomic measures at local and international lev-
els. In summary, it should be noted that despite
the general similarity of the issues studied in the
grain market, there are significant differences
in economic aspects for Ukraine that require
further study and adaptation to local realities.

CONCLUSIONS
As a result of the conducted research, the fi-
nancial and economic indicators of three agri-
cultural enterprises in Kharkiv Region with dif-
ferent forms of ownership were evaluated: PE
“Agro”, FE “Zerniatko”, and LLC “Barvinok”. The
enterprises own or lease land plots with a total
areaof1,307ha, 703 ha, and 5,020 ha respective-
ly, demonstrating the differences in the scale
of their operations. According to the research
data, the grain crop yields on the enterprises
were as follows: wheat - 5.99 t/ha (PE “Agro”),
maize - 6.20 t/ha (FE “Zerniatko”), barley -
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3.58 t/ha (LLC “Barvinok”). These results indicate
the competitive productivity of the cultivated
crops in the region.

The analysis of financial indicators revealed
varying levels of profitability depending on the
crop and the enterprise. Thus, wheat cultiva-
tion at PE “Agro” resulted in a loss of 330 UAH/t,
which is explained by high production costs.
At the same time, maize and barley cultivation
proved to be profitable, with results of 530 UAH/t
and 220 UAH/t respectively. This highlights the
need to optimise production processes to re-
duce wheat-related expenses. At FE “Zerniatko”,
all crops were profitable, with maize generating
the highest profit - 1,000 UAH/t. This was due to
effective resource management, the use of mod-
ern technologies, and high yields. LLC “Barvinok”
also demonstrated stable profitability. The best
financial results were achieved in maize cultiva-
tion, with a profit of 850 UAH/t. The enterprise’s

Thus, the conducted research allows draw-
ing several important conclusions regarding the
financial and economic activity of agribusiness
enterprises in Kharkiv Region. Data analysis
confirmed that production efficiency and profit-
ability directly depend on the level of enterprise
specialisation, cost and technological optimisa-
tion, as well as the chosen management strate-
gy. The findings confirm that cost optimisation,
the selection of economically efficient crops, the
proper use of land resources, and the develop-
ment of modern technologies are key factors in
the stable functioning of agricultural business
under current economic challenges. Future re-
search should focus on a more in-depth analysis
of the financial structure of expenses, the im-
pact of climatic factors, and market fluctuations
in order to improve the efficiency of the sector’s
enterprises.

efficiency was driven by improvements in tech- ACKNOWLEDGEMENTS
nological processes and increased mechanisa-  None.
tion, which enabled the optimisation of produc-
tion costs and ensured profitability across all CONFLICT OF INTEREST
cultivated crops. None.

REFERENCES

(1]

(2]
(3]
(4]

(5]

6]

7]
(8]
(9]

@

Abuselidze, G.(2021). Use of hedging instruments on example of grain market. In 20" international
scientific conference engineering for rural development engineering for rural development
(pp. 26-28). Jelgava: Latvia University of Life Sciences and Technologies. doi: 10.22616/
ERDev.2021.20.TF359.

Albeshchenko, O. (2022). The European experience of the sustainable development of the
agricultural sector in rural areas. Economy and Society, 37. doi: 10.32782/2524-0072/2022-37-1.
APK-Inform. (n.d.). Agricultural market - prices, reviews. Retrieved from https://www.apk-inform.
com/uk/markets.

Ceglar, A., Toreti, A., Zampieri, M., § Royo, C. (2021). Global loss of climatically suitable areas
for durum wheat growth in the future. Environmental Research Letters, 16(10), article number
104049. doi: 10.1088/1748-9326/ac2d68.

Chai, Y, Senay, S., Horvath, D., § Pardey, P. (2022). Multi-peril pathogen risks to global wheat
production: A probabilistic loss and investment assessment. Frontiers in Plant Science, 13.
doi: 10.3389/fpls.2022.1034600.

Davydenko, N., Wasilewska, N., Titenko, Z., § Wasilewski, M. (2024). Modelling of innovation and
investment development of agricultural enterprises in the context of ensuring their financial
security. Economics and Environment, 89(2). doi: 10.34659/eis.2024.89.2.775.

Dykha, M.V, Kuzina, V, & Serdyukov, K. (2023). Grain pricing in Ukraine: A case study of malted
barley. Innovative Marketing, 17(4), 26-36. doi: 10.21511/im.17(4).2021.03.

Igbal,M.].,Shams, N., § Fatima, K.(2022). Nutritional quality of wheat. In Wheat - recent advances.
Rijeka: Intech Open. doi: 10.5772/intechopen.104659.

Kalinowska, B., § Bérawski, P. (2024). Factors influencing grain prices in Poland. Annals PAAAE,
XXVI(4),112-130. doi: 10.5604/01.3001.0054.8800.

Economics and Business Management (15)4


http://dx.doi.org/10.22616/ERDev.2021.20.TF359
http://dx.doi.org/10.22616/ERDev.2021.20.TF359
https://doi.org/10.32782/2524-0072/2022-37-1
https://www.apk-inform.com/uk/markets
https://www.apk-inform.com/uk/markets
https://doi.org/10.1088/1748-9326/ac2d68
https://doi.org/10.3389/fpls.2022.1034600
https://doi.org/10.34659/eis.2024.89.2.775
http://dx.doi.org/10.21511/im.17(4).2021.03
https://doi.org/10.5772/intechopen.104659
doi:%2010.5604/01.3001.0054.8800

Rogach et al.

[10] Kohlhase, S., § Wielhouwer, J.L. (2023). Tax and tariff planning through transfer prices: The
role of the head office and business unit. Journal of Accounting and Economics, 75(2-3), article
number 101568. doi: 10.1016/j.jacceco.2022.101568.

[11] Krylov, Ya.0. (2018). Major development trends in the grain market and mechanisms of its
regulation in Ukraine. Ukrainian Journal of Applied Economics and Technology, 3(3), 43-53.

[12] Kucher, A, Kucher, L., Sysoieva, 1., § Pohrishchuk, B. (2021). Economics of soil erosion: Case study
of Ukraine. Agricultural and Resource Economics: International Scientific E-Journal, 7(4), 27-41.
doi: 10.51599/are.2021.07.04.02.

[13] Kuchimov, SK. (2021). Economic issues of ensuring economic efficiency in agricultural
production and the use of innovative agricultural technologies. SAARJ Journal on Banking &
Insurance Research, 10(2), 16-22. doi: 10.5958/2319-1422.2021.00011.4.

[14] Kyryliuk, I, & Trokhymenko, A. (2021). Features of pricing for agricultural products. Economy and
Society, 26. doi: 10.32782/2524-0072/2021-26-34.

[15] Law of Ukraine No. 1469-VIII “On Ratification of the Paris Agreement”. (2016, July). Retrieved
from https://zakon.rada.gov.ua/laws/show/1469-19# Text.

[16] Lawson,].,Alam, M R, § Etienne, X. (2021). Speculation and food-grain prices. Applied Economics,
53(20),2305-2321. doi: 10.1080/00036846.2020.1859451.

[17] Li, S, Thompson, M., Moussavi, S., & Dvorak, B. (2021). Life cycle and economic assessment of
corn production practices in the western US Corn Belt. Sustainable Production and Consumption,
27,1762-1774. doi: 10.1016/j.spc.2021.04.021.

[18] Ljunggvist, EC., Thejll, P, Christiansen, B., Seim, A., Hartl, C., § Esper, J. (2022). The significance
of climate variability on early modern European grain prices. Cliometrica, 16, 29-77. doi: 101007/
511698-021-00224-7.

[19] Makarenko, I, Plastun, A., Mazancova, J., Juhaszova, Z., § Brin, P. (2022). Transparency of
agriculture companies: Rationale of responsible investment for better decision making under
sustainability. Agricultural and Resource Economics: International Scientific E-Journal, 8(2),
50-66. doi: 10.51599/are.2022.08.02.03.

[20] Martins, A.M. (2024). Short-term market impact of Black Sea Grain Initiative on four grain
markets. Journal of Futures Markets, 44(4), 619-630. doi: 10.1002/fut.22481.

[21] Ministry of Agrarian Policy and Food of Ukraine. (n.d.). Exports of grains, legumes and flour from
Ukraine. Retrieved from https://minagro.gov.ua/napryamki/eksport-do-krain-ies/eksport-z-
ukrayini-zernovih-zernobobovih-ta-boroshna.

[22] Miroshnyk, R., & Bahlai, I. (2022). Problems of grain market in Ukraine and ways of solving them.
Economy and Society, 39. doi: 10.32782/2524-0072/2022-39-24.

[23] Moshenskyi, S., Grytshen, D., § Petruk, O. (2024). Agricultural and resourse economy of
Ukraine and problems for economic growth. Scientific Horizons, 27(1), 152-161. doi: 1048077/
scihorl.2024.152.

[24] Open data of the land cadastre of Ukraine. (n.d.). Retrieved from https://kadastr.
live/#4.71/48.9/32.83.

[25] Opendatabot. (n.d.). Retrieved from https://opendatabot.ua/analytics.

[26] Petrenko, O. (2019). Financial and economic analysis of the grain market as a precondition for
Ukraine’s food security. Modern Economics, 13, 32-38. doi: 10.31521/modecon.V13(2019)-32.

[27] Resolution of the Cabinet of Ministers of Ukraine No. 1020 “On Verification and Approval of
Exports of Certain Agricultural Products to the Republic of Bulgaria, Romania, the Slovak
Republic, Hungary and the Republic of Poland”. (2023, September). Retrieved from https://zakon.
rada.gov.ua/go/1020-2023-%D0%BE.

[28] Ribeiro, G.B. de D., De Loreto, M.d.D.S., Miranda, E.L., Bastos, R.C., Aleman, C.C.,, da Cunha, FF,
§ Rodrigues, PD. (2024). The use of financial tools in small-scale irrigated crops to assess
socioeconomic sustainability: A case study in Tocantins-Araguaia Basin, Brazil. Sustainability,
16(5), article number 1835. doi: 10.3390/su16051835.

Economics and Business Management (15)4 79 '


https://doi.org/10.1016/j.jacceco.2022.101568
http://ujae.org.ua/en/major-development-trends-in-the-grain-market-and-mechanisms-of-its-regulation-in-ukraine/
http://ujae.org.ua/en/major-development-trends-in-the-grain-market-and-mechanisms-of-its-regulation-in-ukraine/
https://doi.org/10.51599/are.2021.07.04.02
https://doi.org/10.5958/2319-1422.2021.00011.4
https://doi.org/10.32782/2524-0072/2021-26-34
https://doi.org/10.1080/00036846.2020.1859451
https://doi.org/10.1016/j.spc.2021.04.021
https://doi.org/10.1007/s11698-021-00224-7
https://doi.org/10.1007/s11698-021-00224-7
https://doi.org/10.51599/are.2022.08.02.03
https://doi.org/10.1002/fut.22481
https://minagro.gov.ua/napryamki/eksport-do-krain-ies/eksport-z-ukrayini-zernovih-zernobobovih-ta-boroshna
https://minagro.gov.ua/napryamki/eksport-do-krain-ies/eksport-z-ukrayini-zernovih-zernobobovih-ta-boroshna
https://doi.org/10.32782/2524-0072/2022-39-24
https://doi.org/10.48077/scihor1.2024.152
https://doi.org/10.48077/scihor1.2024.152
https://opendatabot.ua/analytics
https://doi.org/10.31521/modecon.V13(2019)-32
https://zakon.rada.gov.ua/go/1020-2023-%D0%BF
https://zakon.rada.gov.ua/go/1020-2023-%D0%BF
https://doi.org/10.3390/su16051835

Grain market in Ukraine: Financial and economic aspects

[29] Sanchez, A.C.,, Kamau, H.N,, Grazioli, F, § Jones, S.K. (2022). Financial profitability of diversified
farming systems: A global meta-analysis. Ecological Economics, 201, article number 107595.
doi: 10.1016/j.ecolecon.2022.107595.

[30] Smith, 0.M,, et al. (2019). Organic farming provides reliable environmental benefits but increases
variability in crop yields: A global meta-analysis. Frontiers in Sustainable Food Systems, 3, article
number 82. doi: 10.3389/fsufs.2019.00082.

[31] State Statistics Service of Ukraine (n.d.). Retrieved from https://www.ukrstat.gov.ua/.

[32] State Statistics Service of Ukraine. (2022). Methodological provisions of the state statistical
observation “Availability and receipt of grain crops, lequmes and oilseeds at enterprises engaged
in their storage and processing”. Kyiv: State Statistics Service of Ukraine.

[33] von Cramon-Taubadel, S. (2022). Russia’s invasion of Ukraine - implications for grain markets
and food security. German Journal of Agricultural Economics. doi: 10.22004/ag.econ.343340.

[34] Xu, X., & Zhang, Y. (2021). Network analysis of corn cash price comovements. Machine Learning
with Applications, 6(15), article number 100140. doi: 10.1016/j.mlwa.2021.100140.

[35] Yanagi, M. (2024). Climate change impacts on wheat production: Reviewing challenges and
adaptation strategies. Advances in Resources Research, 4(1), 89-107. doi: 10.50908/arr4.1_89.

CsitnaHa Poray

[OKTOp eKOHOMIYHMX HayK, Npodecop

HaujioHanbHMin yHiBEpCUTET BiopecypciB i NPMPOAOKOPUCTYBAHHS YKpaiHK
03041, Byn. Tepois ObopoHu, 15, m. Kuis, YkpaiHa
https://orcid.org/0000-0001-6940-1935

PomaH CtyneHb

JOKTOp eKOHOMIYHWI HayK, npodecop

J1bBIBCbKMI HaLLIOHaIbHUIA YHIBEPCUTET NMPUPOLAOKOPUCTYBAHHA

80381, Byn. Bonoammmpa Benukoro, 1, m. ybnsHu, YkpaiHa
https://orcid.org/0000-0002-4951-2838

TetaHa Mip3oeBa

[OKTOp EKOHOMIYHWI HayK, Npodecop

HauioHanbHMI yHiBEpCcUTET BiopecypciB i NPMPOAOKOPUCTYBAHHA YKpaiHM
03041, Byn. lepois ObopoHK, 15, m. Kuis, YkpaiHa
https://orcid.org/0000-0002-0034-6138

OneHa NlemiwKko

LOKTOp eKOHOMIYHWMI HayK, AOLEHT

HauioHanbHMI yHiBepcUTET BiopecypciB i NPMPOAOKOPUCTYBAHHA YKpaiHu
03041, Byn. lepois O6opoHMK, 15, m. Kuis, YkpaiHa
https://orcid.org/0000-0002-6216-652X

Hartania LWeByeHKO

KaHamaaT eKOHOMIYHWX HayK, AOUEHT

HauioHanbHMIA yHiBEpCcUTET BiopecypciB i NPMPOAOKOPUCTYBAHHA YKpaiHu
03041, Byn. Tepois ObopoHK, 15, m. Kuis, YkpaiHa
https://orcid.org/0000000185061782

PUHOK 3epHOBMX B YKpaiHi: piHAHCOBO-€KOHOMIiUYHi acneKTun

AHoTauia. JocrmimkeHHa 6y/lI0 CIpgMoBaHe Ha aHaii3 ¢iHaHCOBO-€KOHOMIUYHUX ITOKA3HUKIB
IisUTBHOCTI arpapHUX MiIIPUEMCTB XapKiBCbKOI 06JIacTi 3 aKIEHTOM HAa PO3PaxyHOK BUTpAaT

‘ 80 Economics and Business Management (15)4


https://doi.org/10.1016/j.ecolecon.2022.107595
https://doi.org/10.3389/fsufs.2019.00082
https://www.ukrstat.gov.ua/
https://ukrstat.gov.ua/norm_doc/2022/316/316.pdf
https://ukrstat.gov.ua/norm_doc/2022/316/316.pdf
https://ukrstat.gov.ua/norm_doc/2022/316/316.pdf
http://dx.doi.org/10.22004/ag.econ.343340
https://doi.org/10.1016/j.mlwa.2021.100140
https://doi.org/10.50908/arr.4.1_89
https://orcid.org/0000-0001-6940-1935
https://orcid.org/0000-0002-4951-2838
https://orcid.org/0000-0002-0034-6138
https://orcid.org/0000-0002-6216-652X
https://orcid.org/0000000185061782

Rogach et al.

Ha ONUHUIIIO IIPOAYKIUii Ta BUABIEHHS OCOGIMBOCTEMN YHKIIOHYBAHHS 3€PHOBOTO CEKTODY.
MeTozonoria BKJIIOYAasiia aHali3 JaHWX TPBOX IiAIPUEMCTB DPi3HUX OpraHisallilfHO-IIpPaBOBUX
dopM: IIPUBATHOIO IMiAIIpUEMCTBA «ATpO», (GEPMEPCBKOIO TOCIONAPCTBA «3epPHATKO» Ta
TOBApUCTBA 3 0OMEKEHOIO BiITOBiAaIbHICTIO «BapBiHOK». 11 KOFKHOTO 3 HUX 6YJI0 pO3pax0BaHO
BUTpaTH Ha OAVHMIIIO MPOAYKII 3a TpbOMa OCHOBHUMH KyJIBTYpaMU: IIIEeHUIA, KyKypyJ3a Ta
STYMiHB. V pe3ynbTaTi JOCTiAKeHH BCTAaHOBJIEHO, 110 IIpMBATHEe MiAIIPUEMCTBO «Arpo» 3a3HAJIO
36UTKIB y BUPOIIYBaHHI IIIEHULl Yepe3 BUCOKI BUTPATH, Ki [IepeBUIIyBaId PUHKOBY LiHY, L0
CBiYNTD TIPO HEObXimHICTh OMTUMI3Allil arpoTexHoorii. BogHouac depMepchKe roCIIoIapcTBO
«3epHATKO» TIPOJEMOHCTPYBaJIO CTabiNbHI $iHAHCOBI pe3ynbTaTH 3aBASKUA AuBepcudikoBaHil
CTPYKTYpi JOXOHIB, W0 3MEHIIWUJIO PU3UKU PUHKOBUX KONKBaHb. TOBAPUCTBO 3 06MEKEHOI0
BifgmoBimanbHicTI0O "BapBiHOK" OTpUMayo HAUGIMBIINI MPUOYTOR Ha ONUHMUIIO IMPOAYKLii 3a
PaxyHOK cIlelliasizallii Ha BUPOIIyBaHHI SUMeHIO Ta CIIPUATINBUX I'PYHTOBHUX YMOB, OGHAK By3bKa
crieriaisariis migBuUIMye pU3MKU B yMOBaxX 3MiHM PUHKOBOI KOH'IOHKTYpU. JIJIsS KYKypyZ3U Ha
HaM6iNbI MPU6YTKOBOMY MiAIPUEMCTBI peHTabenbHiCTh cTaHoBUIa 1000 TpUBEHD 328 TOHHY, TOZI
K 171 suMeHs — 850 TprUBeHb 332 TOHHY. AHAJIi3 CTPYKTYPH JOXOJIiB II0Ka3aB, 110 JuBepcrdikoBaHi
MM ATTPUEMCTBA BITBII CTiMKi IO KOJMBaHb PUHKY, TOAI AK BUCOKA KOHLIEHTPALIi Ha OAHIiM KyIBTyDi,
AK y pasi 3 MiAIpUEMCTBOM, IO 30CepenyKyeThbCAd Ha SUMEHi, CTBOPIOE NONATKOBI pU3MKU. Ha
OCHOBI aHaJIi3y BCTAHOBJIEHO, IO piBeHb GpiHAHCOBOI ePeKTHUBHOCTI MiATIPUEMCTB 3aJIEKUTD Bif,
ixHbBOI crielriaizatiii, po3Mipy 3eMebHOro 6aHKy Ta PiBHA TEXHOJOTIYHOTO PO3BUTKY. BUSABIIEHO,
0 miAmpreMCTBa 3 61BN 36a71aHCOBAHOI0 CTPYKTYPOI0 BUPOOHULITBA Kpallle aJamTyIOThCA 0
PUHKOBUX 3MiH, TOAi K Opi€eHTallig Ha OJHY KYJIBTYPY MOJKe AK IiIBUIYBaTH ITPUOYTKOBICTb, TaK
i cTBOproBaTU NONATKOBI pr3uKU. OTpUMaHi JaHi 03BOIMIY OLIIHUTH eKOHOMIYHY epeKTUBHICTD
JisJIBHOCTI KOXKHOTO ITiATIPUEMCTBA. Pe3ynbTaTy AOCIIiA>KeHHS CIIPUAIOTD YXBaJIeHHIO epeKTUBHUX
YIIpaBIiHCBhKUX pillleHb AJ14 MiHiMi3allil pU3MKiB y 3epHOBOMY CEKTOPi YKpalHU

KnioyoBi cnoBa: 3eMJIEKODUCTYBAHHS; 3ePHOBI KyJIbTYpH; arpapHUN PUHOK; GiHAaHCYBaHHS;
biHaHCOBI pe3ynbTaTy; arpobisHec; pU3UKU
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Formation of a strategy to increase the efficiency
of agricultural enterprises

Abstract. The article was aimed at developing scientifically sound recommendations for
improving the strategic management of agrarian enterprises to increase the efficiency and
competitiveness. The article used the methods of system analysis, SWOT analysis, and statistical
and economic methods to assess the status and prospects of development of agricultural
enterprises. It examined the dynamics of changes in the structure of agricultural production by
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categories of producers in 2019-2023, analysed the impact of military operations on the exports of
major crops, and summarised the main losses of the agro-industrial complex. It was established
that despite significant infrastructure destruction and disruption of supply chains, the Ukrainian
agricultural sector demonstrated high resilience and adaptability. Particular attention was paid to
the role of various forms of management, in particular large agricultural enterprises and farms,
in ensuring the stability of production. Data on the share of exports of grain crops and industrial
crops were provided, and changes in the structure of sown areas reflecting the transformational
processes in the agricultural sector during the war were considered. It was determined that the
low level of digitalisation, the shortage of qualified personnel, and insufficient state support were
the main factors limiting the efficiency of agricultural production. The analysis confirmed that
these problems led to a decrease in productivity, limited adaptation to modern technologies, and
low competitiveness of agricultural enterprises. It was found that the creation of a comprehensive
agricultural hub, which combined educational, technological, and practical components, could
significantly improve the level of staffing. A model of personnel management through the
introduction of a system of continuous learning, the use of digital technologies, and personalised
development plans was proposed. The necessity of close cooperation of agricultural enterprises
with the Ministry of Digital Transformation and the Ministry of Agrarian Policy to provide state
support and create a regulatory framework for the operation of such a hub was substantiated.
The obtained scientific and practical results could be used as a basis for developing strategic
decisions aimed at developing the agricultural sector in the context of post-war reconstruction
and adaptation to modern economic challenges

Keywords: productivity, competitiveness; use of digital technologies; state support; development of
human resources

INTRODUCTION

The relevance of the study is due to the impor-
tant role of the agricultural sector in Ukraine’s
economy and the need to increase its efficiency
in the context of globalisation and integration
into the world market. The agricultural sector
is strategically important for the country and
is one of the main sources of foreign exchange
earnings through the export of agricultural
products. Despite its considerable potential, the
efficiency of agricultural enterprises remains
insufficient due to numerous economic, tech-
nological and social problems, which requires a
comprehensive approach to the solution.

The scientific literature actively discusses
the issue of increasing the efficiency of agri-
cultural production, in particular through the
prism of human resources, the level of digi-
talisation and state support. These factors are
crucial for ensuring the competitiveness of the
agricultural sector at both the national and in-
ternational levels. Ukraine’s agricultural sector,
with its significant potential, needs to be mod-
ernised, which involves not only technological
improvements but also changes in approaches

Economics and Business Management (15)4

to education, training, and the integration of the
latest technologies.

One of the areas that is gaining popularity is
the strategic formation of agricultural clusters.
The study by M.W. Sitnicki et al. (2024) focused
on agrarian clusters as an important tool for in-
creasing Ukraine’s global competitiveness in the
world market. The creation of such clusters al-
lows optimising production processes, reducing
costs and strengthening cooperation between
different stages of agricultural production. It is
important to note, however, that while the role of
agricultural clusters in strategic development is
undeniable, the issue of forming integrated ed-
ucational and technological hubs for training in
Ukraine remains under-researched. This issue
requires special attention, since it is through
such hubs that the educational process can be
combined with modern technological advances,
which is necessary for the professional develop-
ment of agricultural workers.

Another important aspect that needs to be
studied is the synergy between educational, re-
search and production structures. L. Simkiv et
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al. (2021) analysed the dynamics of structural
changes in the agricultural sector in the context
of sustainable development. The authors em-
phasised the importance of integrating these
structures to ensure the sustainable develop-
ment of the agricultural sector. However, the
work did not pay enough attention to the practi-
cal aspects of integrating new technologies into
the training system. Technological innovations,
such as automation, data management systems
and robotics, should become an integral part of
the educational process in order to ensure that
agricultural workers are qualified in the context
of digital transformation.

Authors V. Baidala § A. Solop (2023) studied
in detail the employment problems in the agri-
cultural sector of Ukraine, focusing on the low
level of labour force qualifications as a major
barrier to productivity growth. The researchers
note that most agricultural workers do not have
up-to-date professional skills, which affects
production efficiency and the ability of agricul-
tural enterprises to compete on international
markets. Low staff qualifications, in particular in
the context of the latest technologies, mean that
agricultural enterprises often do not use all the
opportunities to optimise production processes
and reduce costs. This underscores the need for
a systematic approach to training and profes-
sional development, which should become an
important component of agricultural policy.

In the research, O. Zakharchuk et al. (2021)
focused on the modernisation of the material
and technical base of agricultural enterprises,
emphasising that withousandt updating tech-
nical equipment, production will not be able to
move to a new level of efficiency. However, the
work does not sufficiently address the issue of
digitalisation as a tool for increasing the effi-
ciency of agricultural production. Digital tech-
nologies, such as yield monitoring systems,
automation of production processes and the
use of big data for forecasting, can significantly
improve the efficiency of agricultural enterpris-
es. The use of such technologies can not only
optimise production processes, but also provide
access to global markets and increase the com-
petitiveness of products. Therefore, digitalisa-
tion should become an important component of
the agricultural sector’s modernisation strategy.

©

Researchers H. Zapsha § V. Sedov (2024) fo-
cused onthetraining of highly qualified person-
nel in the context of modern transformations,
emphasising the need to adapt educational
programmes to the rapidly changing needs
of the labour market. The authors note that
modern educational programmes for farmers
should be flexible and focused on the current
requirements of employers. However, the work
does not contain a comprehensive approach to
creating learning platforms that use the latest
technologies, such as Virtual Reality (VR) simu-
lators, to model real-life situations in the agri-
cultural sector. The use of VR simulators allows
creating interactive learning environments
where students can practise the skills required
to work in the agricultural sector withousandt
the need to directly participate in real pro-
duction processes. These innovative teaching
methods allow personalising the educational
process by creating individual development
plans for each student that meet the needs and
interests. M. Nehrey et al. (2022) analysed the
impact of the hostilities on the agricultural sec-
tor of Ukraine, drawing attention to the short-
age of human resources and the destruction of
supply chains, but the research does not offer
specific mechanisms to overcome these prob-
lems. V. Sapych (2024) analysed the problems
of financial support for agricultural business,
while the issues of investment in human re-
sources and educational infrastructure remain
insufficiently covered.

The purpose of the article was to substan-
tiate scientific and methodological approaches
and develop practical recommendations for
the formation of an effective strategy to im-
prove the performance of agricultural enter-
prises in Ukraine in the context of current eco-
nomic and social challenges. To achieve this
goal, the article sets the following objectives: to
analyse the current state and main problems
of functioning of agricultural enterprises; to
study the impact of state support, technologi-
cal development and the level of staffing on the
efficiency of agricultural production; to devel-
op recommendations for improving the strate-
gic management of agricultural enterprises in
order to increase the productivity and compet-
itiveness.

Economics and Business Management (15)4



Lanchenko et al.

MATERIALS AND METHODS

The study analysed data for the period from
2019 to May 2024. The main sources of informa-
tion used were official statistics from the State
Statistics Service of Ukraine (Crop production
2023, n.d; Area, gross harvest.., n.d.), reports
from the National Institute for Strategic Studies
(Ukraine’s agricultural sector in 2023..., 2024),
reports from the Ministry of Agrarian Policy and
Food (Report on recipients..., 2021), a report by
the NGO Ecodia (Rykovska et al., 2024), as well
as regulatory acts, in particular Law of Ukraine
No. 1877-1V (2004), and the Tax Code of Ukraine
No. 2755 (2010).

In the course of the study, the economic
and statistical method was applied, which pro-
vided an opportunity to conduct a comprehen-
sive analysis of the agricultural sector based
on a quantitative assessment of key indicators.
In particular, the volume of gross production
of major crops was studied, which allowed the
researchers to trace the dynamics of changes
in production processes. A structural analysis
of the distribution of agricultural products by
different groups of producers was carried out,
which made it possible to assess the contribu-
tion of each category (large enterprises, small
farms, private households) to total production.
An important part of the study was an assess-
ment of the level of compliance with the stat-
utory rate of state support for the agricultural
sector, which was 1% of GDP. To increase the
visibility and informativeness of the results, a
graphical method was used. The construction of
charts, graphs, and diagrams made it possible to
visualise trends in the key performance indica-
tors of agricultural enterprises, which, in turn,
contributed to a better understanding of the
effectiveness of various strategic approaches to
the development of the agricultural sector.

One of the key methods was SWOT analysis,
which was used to study the impact of digitalisa-
tion on the transformation of labour processes
in agricultural enterprises. This method helped
identify the strengths and weaknesses of digi-
tal technologies, including automated manage-
ment systems, electronic document manage-
ment, production process monitoring systems,
and the use of digital platforms for coordination.
In addition, the SWOT analysis helped identify
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opportunities offered by digitalisation, including
increased labour productivity, reduced operat-
ing costs, optimisation of production processes
through the introduction of innovative solutions,
and expansion of sales markets through digital
platforms and marketplaces. At the same time,
the study identified threats related to the insuffi-
cient level of digital literacy of staff, high costs of
implementing new technologies, cybersecurity
risks, and instability of technological solutions
due to the rapid development of the digital tools
market, which required regular updates and ad-
aptation. The study used modern information
technologies, in particular, Microsoft Excel (n.d.)
statistical analysis software, which ensured
high accuracy and visibility of data processing.

RESULTS
Analysis of the current state
of the Ukrainian agricultural sector
Ukraine’s agricultural sector plays a key role in
supplying both the domestic market with food
and building the country’s active position on
international agri-food markets. Thanks to its
well-developed infrastructure and traditional-
ly strong food exports, Ukraine was one of the
five largest grain exporters in the world before
the full-scale war, accounting for around 10% of
global wheat exports, over 14% of corn and over
47% of sunflower oil. More than three-quarters
of the production was exported, while domestic
consumption of grain was only 20-25% (Karma-
donova, 2023). Despite the hostilities that began
in February 2022, Ukraine, thanks to the support
of its international partners, remains a signifi-
cant player in the global agricultural market. In
2023, the country exported 16.7 million tonnes
of wheat to 67 countries, 28.1 million tonnes of
corn to 78 countries, and 6.3 million tonnes of
sunflower oil to 126 countries (Crop production
2023, n.d.). These indicators demonstrate the
resilience and adaptability of the Ukrainian ag-
ricultural sector, despite significant losses and
difficult operating conditions.

However, the large-scale aggression of the
Russian Federation has caused a serious de-
terioration in Ukraine’s food security. Disrupt-
ed supply chains, destroyed infrastructure,
reduced planted areas and reduced produc-
tion at operating enterprises have resulted in
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significant direct and indirect losses. Rural
households in Ukraine have also suffered seri-
ous losses. The losses amount to about USD 2.25
billion. Of this, USD 1.26 billion was lost in crop
production and USD 0.98 billion in livestock pro-
duction.Duetothewar,25%ofagriculturalhouse-
holds have stopped or significantly reduced
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production, and in the frontline regions this fig-
ure reached 38% (Solop, 2024). The structure of
Ukraine’s agricultural sector includes a variety
of business forms. Based on the data presented
in Figure 1, it is possible to trace the dynamics of
changes in the structure of agricultural produc-
tion by producer category in 2019-2023.

57.1

Enterprises
27.8 mFarms

15 EHouseholds

2022 2023

Figure 1. Structural distribution of agricultural production by producer groups, %
Source: compiled by the author based on Area, gross harvest... (n.d.), 0. Rykovska et al. (2024)

Enterprises have consistently remained
the main producers of agricultural products,
demonstrating a gradual increase in the share of
total production: from 55.8% in 2019 to 571% in
2023. This is evidence of the increased efficiency
of large agricultural enterprises, the technolog-
ical equipment and the ability to ensure stable
production volumes even in a difficult econom-
ic environment. It is important to note that the
growth rate, althousandgh slow, is stable, indi-
cating positive trends in the development of this
segment. Farms also play an important role in
agricultural production, althousandgh the share
is subject to some fluctuations. While in 2019,
the share was 14.1%,in 2021 it reached 15.9%, and
in 2023 it declined to 151%. This may indicate
that farms are adapting to market conditions
and gradually increasing the production capac-
ity, despite the challenges of limited resources
and access to finance.

The share of households in the production
structure shows a steady downward trend: from
30.1% in 2019 to 27.8% in 2023. This indicates a
gradual transformation of the agricultural sec-
tor, where small private farms are losing ground
to larger producers. The decline in the share of
household farms may be due to both a decline in
production and labour migration to other areas

Ge

of activity. The polarisation of small and large
producers is the result of state agricultural pol-
icy. Small farms are oriented towards self-suffi-
ciency and local markets, using labour-intensive
production methods and low levels of mecha-
nisation. These farms account for a significant
share of milk (78.3%), vegetables (89.3%) and
potatoes (99.1%). In contrast, large agricultural
enterprises specialise in the production of com-
mercially attractive crops and industrial prod-
ucts, such as chicken (70.3%) and pork (25.1%)
(Rykovska, 2024).

Agricultural enterprises are crucial for the
crop sector, producing the main export-orient-
ed crops - wheat, corn, sunflower, rapeseed,
and soybeans. The high level of ploughed land
(over 90%) and the emphasis on monoculture
cultivation have led to a reduction in crop diver-
sity and soil depletion. In the pre-war period,
the sown areas of agricultural enterprises were
focused on cereals and legumes (58.2 per cent)
and industrial crops (39.1 per cent), while house-
holds focused on growing vegetables (21.4 per
cent) and fodder crops (13.3 per cent) (Rykovs-
ka, 2024). The dynamics of gross production of
major crops in 2020-2023 clearly demonstrates
the impact of hostilities and economic condi-
tions on the crop sector (Table 1).

Economics and Business Management (15)4
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Table 1. Changes in gross production volumes of major agricultural crops in Ukraine

Deviati 2023 to 201
2019 2020 2021 2022 2023 eviation of 2023 to 2019
+/- ‘ %
Gross production of main agricultural crops, thousand tons
wheat | 24,2341 | 24,877.4 | 22,6542 | 20,729.2 | 21,6252 | -2,608.9 -10.8
Grain and barley | 62765 | 7,6363 | 6,396.2 | 56082 | 5507.2 -769.3 123
legume crops
corn 29,590.1 | 30,290.3 | 29,523.1 | 26,186.9 | 31,030.4 | +1,440.3 +4.9
soy 29,467.8 | 2,797.7 | 3,178.6 | 3,443.8 | 47426 | -24,725.2 -83.9
Technical | rapeseed | 2,867.1 | 2,492.0 | 2,867.0 | 3,250.3 | 4,183.7 | +1,316.6 +45.9
crops sunflower | 13,649.1 | 13,1104 | 12,671.1 | 11,328.7 | 12,759.7 -889.4 6.5
sugarbeet | 9,126.9 | 9,150.2 | 9,734.9 | 99415 | 9,873.2 +746.3 +8.2

Source: compiled by the authors based on Crop production 2023 (n.d.), 0. Rykovska et al. (2024)

In the grain and pulses segment, there was a
general decline in production of the main types
of grain. In particular, gross wheat production
in 2023 decreased by 10.8% compared to 2019,
whichisadecrease of2,608.9 thousand tonnes. A
similar trend is typical for barley - its production
decreased by 12.3% (-769.3 thousand tonnes). At
the same time, corn is showing steady growth:
in 2023, its gross production increased by 4.9%
(+1,440.3 thousand tonnes) compared to 2019.
This may indicate that this crop is more adapt-
able to changing climatic and economic con-
ditions. As for industrial crops, the situation is
more ambiguous. Soybeans showed the sharp-
est decline, with its production down 83.9% in
2023 (-24,725.2 thousand tonnes), which may
indicate significant difficulties in growing or
lower demand. Rapeseed in 2023 showed an in-
crease in production volumes compared to 2019
(from 2,8671 to 4,183.7 thousand tonnes), which
is an increase of 1,316.6 thousand tonnes or al-
most +46%. This may indicate an increase in de-
mand for rapeseed from the European market
or more favourable price conditions. At the same
time, sunflower production decreased by 6.5%
(-889.4 thousand tonnes), this crop remains an
important component of agricultural exports.
A positive trend is the increase in sugar beet
production: in 2023, its gross harvest increased
by 8.2% (+746.3 thousand tonnes) compared to
2019. This may indicate an increase in the effi-
ciency of growing this crop and improvement of
technological processes.

The full-scale invasion of Russia in 2022
had a significant impact on Ukraine’s agri-
cultural sector, causing a number of negative
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consequences for both crop production and
foreign trade. The reduction in crop acreage
was one of the most significant consequences:
in 2022, the area of agricultural land decreased
by 21%. In 2022-2023, about 5.4% of the areas
previously used for crop production were re-
turned to Ukrainian control, but in 2024, about
15% remain under temporary occupation,
which significantly limits production capacity
(Bogonos et al., 2024). In addition to the reduc-
tionin acreage, the war has led to serious logis-
tical and resource problems. In particular, the
difficult access to fertilisers and fuel has led to
a decline in yields of the main export-oriented
crops - wheat, corn, sunflower, rapeseed, and
soybeans. Ongoing hostilities, shelling, and
the destruction of infrastructure created ad-
ditional challenges for agricultural operations.
Production also continued to decline due to
labour shortages caused by mobilisation and
forced migration (Ukraine’s agricultural sector
in2023...,2024).

A significant share of Ukraine’s grain and
oilseed harvest has traditionally been exported,
accounting for more than two-thirds of foreign
trade revenues. The war has significantly ham-
pered export operations: the blockade of sea-
ports has led to a sharp decline in the volume
of agricultural exports. Althousandgh the sign-
ing of the Grain Agreement and the creation of
a private ‘grain corridor’ have partially restored
export flows, high logistics costs continue to
have a negative impact on domestic prices. This
prevents farmers from fully benefiting from ex-
isting export routes and threatens the financial
stability of agricultural enterprises.



Formation of a strategy to increase the efficiency...

The international sanctions imposed on
Russia due to the geopolitical situation have
led to significant changes in the geography of
Ukrainian agricultural exports. During the war,
there were changes in the directions of supply
of food and other agricultural products. In par-
ticular, against the backdrop of a decline in the
value of exports, the European Union became
the largest market for Ukrainian products. The
EU’s share of total agricultural exports increased
from 28% in 2021 to 57% in 2024. This opens up
new opportunities for Ukrainian farmers, who
were able to occupy the vacant niches left by
countries that used to supply finished products
to Russia (Bobrovytskyi et al., 2024). At the same
time, Ukraine did not stay away from the search
for alternative markets. China, which was one of
the main partners, reduced its share in Ukrain-
ian exports from 15% in 2021 to 10% in 2024. On
the other hand, the Turkish market increased its
share from 5% to 9%. At the same time, the share
of Ukrainian products in the markets of Asia (ex-
cluding China and Turkey) and Africa has signif-
icantly decreased (Karmadonova, 2023).

Ensuring food security under martial law
requires comprehensive state support for the
agricultural sector, which is especially impor-
tant in the context of preparing and conduct-
ing the 2025 sowing campaign. In this regard,
the key role is played by effective management
of sown areas, provision of necessary resourc-
es and adaptation to the current challenges of
the global and domestic markets. According to
the official forecasts of the Ministry of Agrari-
an Policy and Food of Ukraine, in 2025 the to-
tal area under crops in Ukraine will exceed 23
million hectares (Sown area in 2025..., 2024). Of
these, 11,067 thousand hectares are allocated for
grain crops, which is 48.1% of the total sown area.
Spring crops occupy a significant part of the
area - 5,825.5thousand hectares, with thelargest
areas allocated for corn (4,145.5 thousand hec-
tares), spring barley (790.2 thousand hectares),
spring wheat (2227 thousand hectares), peas
(216.5 thousand hectares), oats (161.6 thousand
hectares), buckwheat (86.8 thousand hectares)
and millet (855 thousand hectares). Winter
crops cover an area of 5,241.5 thousand hectares.

On the other hand, the area under corn is
expected to increase, driven by increased trade

G

in this crop and improved logistics capabilities
due to the stable operation of Odesa ports. High
corn yields and expanding export opportunities
will help to improve the economic efficiency of
this area of agricultural production. In summary,
the current state of Ukraine’s agricultural sector
is characterised by a significant dependence on
export-oriented crops, polarisation between
small and large producers, and serious chal-
lenges posed by the ongoing hostilities and the
destruction of infrastructure. Nevertheless, the
sector has demonstrated resilience and the abil-
ity to adapt to new conditions thanks to interna-
tional support and a commitment to maintain-
ing its position in the global agri-food market.

The impact of state support

on the efficiency of agricultural production

In the modern environment of economic trans-
formation and growing globalisation, which is
guided by the principles of sustainable develop-
ment, one of the key areas of Ukraine’s econom-
ic policy is the modernisation of the agricultural
sector. This approach ensures an effective tran-
sition to an innovative business model based
on high-tech solutions and improved human
resources. One of the main obstacles to improv-
ing the efficiency of agricultural enterprises in
Ukraine is the insufficient level of technological
support. Only 30% of these enterprises imple-
ment modern digital tools, including precision
farming systems, drones, and analytical plat-
forms (How to start implementing precision
farming..., n.d.). This limits the possibilities for
optimising production processes and increasing
productivity. In addition, limited access to finan-
cial resources is becoming a serious obstacle
for many small and medium-sized agricultural
enterprises, which face difficulties in attracting
investment and credit due to high interest rates
and insufficient state support (Assessment of
the impact of war..., 2024).

Long-term extensive use of land resources
in Ukraine has led to soil depletion, reduced pro-
ductivity of agricultural land and a growing need
for intensive production methods. The introduc-
tion of modern technologies, such as precision
farming, automated crop monitoring systems,
drones and Global Positioning System (GPS), is
a prerequisite for increasing the efficiency of
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agricultural production. It also helps to mini-
mise the negative impact on the environment
and ensure food security (Herrero et al., 2020).

Animportant aspect of modernisationis the
adaptation of the agricultural sector to climate
change and global trends in the sustainable use
of natural resources (Gras & Caceres, 2020). The
intensive use of land resources withousandt
proper restoration measures leads to a decrease
in soil fertility and deterioration of the ecologi-
cal state of agricultural landscapes. The situa-
tion has been greatly complicated by the effects
of hostilities and landmines: in 2022, about 30%
of agricultural land, or approximately 5 million
hectares, became unsuitable for sowing. In 2023,
this figure decreased, but still remained signifi-
cant, with up to 25% of the area inaccessible for
cultivation (Karmadonova, 2023). An additional
blow to land resources and the agricultural sec-
tor was the destruction of the Kakhovka hydroe-
lectric power station, which caused large-scale
environmental impacts and made it difficult to
irrigate large areas critical for agriculture.

The war caused significant economic loss-
es to Ukraine’s agricultural sector, resulting in
the destruction of infrastructure and a signif-
icant decline in production. The total value of
destroyed assets is estimated at USD 10.3 billion,
with the largest losses recorded in the agricul-
tural machinery segment, with damage and de-
struction of USD 5.8 billion, accounting for 56.7%
of the total losses. In addition to material losses,
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a significant economic impact was caused by
lost revenues of agricultural producers and in-
creased production costs, which are estimated at
USD 69.8 billion. In particular, the decline in crop
production resulted in losses of USD 35.1 billion,
and in livestock production - USD 5.6 billion. The
impact on market prices was also significant: the
decline in domestic prices resulted in addition-
al losses of USD 241 billion, while the increase
in production costs the agricultural sector
USD4.4 billion (Neyter et al., 2024).

To ensure the effective development of the
agricultural sector, active state support for in-
novation is needed. This involves stimulating
research, creating favourable conditions for at-
tracting investment in technological upgrades,
and developing mechanisms for financing
training and retraining programmes. Financial
support for the agricultural sector is an impor-
tant instrument of state protectionism aimed at
stimulating innovation, increasing the compet-
itiveness of agricultural products and ensuring
food security. In Ukraine, the level of this sup-
port depends largely on the legislative frame-
work and the financial capacity of the state. Ac-
cording to the Law of Ukraine No. 1877-1V (2004),
the annual amount of funds allocated to support
agricultural producers should have been at least
1% of agricultural output. However, the actual
amount of funding remained below the estab-
lished norms, which hindered the development
of the sector (Fig. 2).

33.91

2022 2023

Figure 2. Implementation of the legally established support rate (1%)
for the agricultural sector, 2019-2023, %
Source: compiled by the authors based on Report on recipients ... (2021), O. Rykovska et al. (2024)

The analysis of the data in Figure 2 shows a
change in the trend in the level of compliance
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with the legislatively established norm of sup-
port for the agricultural sector in Ukraine in
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2019-2023. In 2019, the level of support was
52.7%, but in 2020 it dropped to 44.0%, which
indicates a decrease of 87 percentage points.
In 2021-2023, further negative dynamics were
observed: 33.74% in 2021, 33.9% in 2022, and a
low of 31.1% in 2023. Nevertheless, the 2023 fig-
ure remains lower than in 2019, indicating a still
insufficient level of financial support for the in-
dustry. In general, the level of compliance with
the state support norms has experienced signif-
icant fluctuations over the analysed period, with
a general downward trend (Rykovska, 2024).

One of the unimplemented legislative ini-
tiatives concerned amendments to the Law of
Ukraine No. 1877-IV (2004), which were sup-
posed to introduce new principles for the distri-
bution of state aid. These changes were expected
to help preserve the diversity of the agricultural
sector and strengthen the country’s food secu-
rity. In particular, it was proposed to introduce
the principles of equitable distribution of fund-
ing and its targeting. The principle of equity
stipulated that state support should be distrib-
uted proportionally, with a limit on the maxi-
mum amount of support per recipient, which
was supposed to prevent monopolisation of
budget funds by large agricultural holdings. The
principle of targeting was intended to provide
priority funding to small producers, primarily
family farms that own or use land plots of up to
100 hectares. However, the actual implementa-
tion of these provisions in the funding allocation
mechanisms remained fragmented, and the de-
clared support for small farms was not properly
enshrined in the relevant regulations.

This approach has resulted in a significant
imbalance in the distribution of state aid, which
has had a negative impact on small and medi-
um-sized agricultural enterprises. A large share
of budgetary funds is traditionally allocated to
large agricultural corporations and enterpris-
es with expanded land holdings and significant
financial turnover. According to the Report on
Recipients of State Support in the Agricultural
Sector (Report on recipients..., 2021), in 2019-
2021, the total amount of state aid amounted to
UAH 13.3 billion, which was distributed among
almost 19 thousand agricultural producers. It is
projected that in 2024, the agricultural sector
will receive UAH 4.2 billion from the state budget
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(Budget 2024..., 2023). The main recipients of
these funds are large agricultural enterprises
with a land bank of more than 1.000 hectares,
as well as companies included in the register
of large taxpayers. According to the Tax Code of
Ukraine (Tax Code of Ukraine No. 2755, 2010),
these are companies with annual revenues of
more than EUR 50 million or total annual tax
payments of more than EUR 1.5 million.

At the same time, small farms that culti-
vate land of up to 50 hectares remain outside
the scope of effective support. The share in the
total number of farms is 47.3%, but the amount
of budgetary funds the farms receive is mini-
mal. In 2019, the main form of support was the
provision of subsidies for raising young cattle,
which were used by almost 100,000 households.
In 2020-2021, funding was refocused on the de-
velopment of beekeeping, which allowed about
5,000 beekeepers to receive special subsidies for
bee colonies annually. In 2024, these trends con-
tinued, as well as the expansion of support pro-
grammes for the cooperative movement aimed
at uniting small farmers to increase the compet-
itiveness (Rykovska, 2024).

However, these measures do not take into
account the real needs of small producers, as
there is virtually no differentiation of farms by
the size ofland holdings whendistributing finan-
cial assistance. As aresult, the main recipients of
high-cost state funds are farmers specialising in
the cultivation of high-margin grains, oilseeds
and chicken production. At the same time, small
farms engaged in labour-intensive types of agri-
culture, such as growing vegetables, fruits, ber-
ries and livestock products, remain virtually de-
prived of state support. This situation reinforces
market monopolisation, reduces competition
and hinders the sustainable development of the
agricultural sector, which requires an imme-
diate review of the mechanisms for allocating
budget funds and ensuring that small and medi-
um-sized producers are given real priority in the
state support system.

State support for Ukraine’s agricultural sec-
tor underwent significant changes in 2022 due
to the outbreak of a full-scale war. Under martial
law, there was an urgent need to adapt funding
programmes to the new realities and challeng-
es faced by agricultural producers. One of the
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significant innovations was the introduction
of mandatory registration of recipients in the
State Agrarian Register (SAR) in August 2022,
which made the process of distributing public
funds more transparent and streamlined (Ryk-
ovska, 2024). The main financial instruments
available to farmers in 2022-2024 include the
“Affordable Loans 5-7-9%" programme. Under
this programme, agricultural producers at-
tracted UAH 33.8 billion, which was 15% of all
loan agreements concluded. This programme
enabled farmers to receive loans at preferen-
tial rates of 5%, 7% or 9% per annum depend-
ing on the size of the business, the number of
jobs created and other criteria. Under this pro-
gramme, farmers could receive a loan of up
to UAH 60 million with a zero interest rate for
six months, which later dropped to just 5%. In
2022-2024, the programme was expanded to
include state compensation of the interest rate
for enterprises engaged in growing crops, food
production, and processing of agricultural prod-
ucts. For farmers, the “Affordable Loans 5-7-9%"
programme has become a key tool for financing
the sowing campaign, purchasing machinery,
modernising production and providing liquidity.
Thanks to the programme, farmers were able to
attract cheaper credit resources, which is espe-
cially important in times of economic instability
and rising production costs (Affordable loans
5-7-9% available, n.d.).

An important initiative was the govern-
ment's eRobota programme, launched in 2022,
which provided grants for the establishment
or development of horticulture, berry growing,
viticulture and greenhouse farming. This pro-
gramme was available to both legal entities, in-
cluding farms, and individual entrepreneurs.
One of the key conditions for receiving a grant
was the creation of new jobs or the recruit-
ment of new farm members, as well as 30%
co-financing of projects. To receive a grant, ap-
plicants had to submit a business plan, pass a
screening process to ensure compliance with
the programme’s criteria, and ensure that the
funds were used for the intended purpose.
Since 2023, the programme has simplified the
application procedure and expanded the areas
of funding, including support for food produc-
tion, agricultural processing, and the creation of
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cooperatives (isWork, n.d.). The support pro-
grammes introduced in 2022-2024 have been
highly effective in ensuring the financial stabil-
ity of the agricultural sector. At the same time,
there is still a need to improve the mechanisms
for allocating funds so that small and medi-
um-sized producers have equal access to fi-
nance alongside large agricultural holdings. An
important step in this direction is the further de-
velopment of the State Agrarian Register, which
could become the basis for establishing fair and
transparent conditions for the distribution of
state aid in the Ukrainian agricultural sector.
Digitalisation processes open up new oppor-
tunities to improve the efficiency of agricultural
business, but at the same time place high de-
mands on the sector's human resources. In the
context of the Fourth Industrial Revolution, tra-
ditional approaches to human resources man-
agement and workforce development need to be
significantly revised. Innovative technologies,
such as precision farming systems, automated
processes, drones and IoT devices, are changing
not only the technological aspects of production
but also creating new requirements for the pro-
fessional competencies of agricultural workers.
A modern specialist is expected not only to pos-
sess classical agronomic knowledge, but also to
develop digital skills, the ability to work with big
data, use specialised software, and make deci-
sions based on analytics (Baidala § Solop, 2023).
In view of this, the problem of human re-
sources readiness for digital transformation is
becoming particularly relevant. The effective
implementation of innovative technologies
largely depends on the ability of staff to quickly
adapt to changes and master new tools. In this
context, studying the processes of transfor-
mation of the agricultural sector’'s human re-
sources potential becomes key to ensuring the
competitiveness and sustainable development
of agricultural production. The absence of sys-
tematic training and retraining of specialists in
modern agricultural technologies significantly
complicates the effective use of the latest equip-
ment and innovative management methods.
This problem is exacerbated by an acute short-
age of labour in the agricultural sector. As a re-
sult of the armed conflict, a significant number
of agricultural workers and farmers were forced
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not only to cease the activities but also to leave
the places of residence. According to the Food
and Agriculture Organisation of the United Na-
tions, more than 150,000 people employed in the
food system have suffered direct losses or been
forced to migrate (Ukraine’s agricultural sector
in 2023..., 2024).

Thus, there is a need to formulate strate-
gies for the development of agricultural enter-
prises that take into account both technolog-
ical changes and increased requirements for

professional training. An integrated approach to
human resource development in the context of
digitalisation will help to improve the efficiency
of production processes and ensure sustaina-
ble growth of the agricultural sector in the long
term. The SWOT analysis shows that digitalisa-
tion has significant potential to transform la-
bour processes at agricultural enterprises, but
its successful implementation requires careful
planning, financial investment and technologi-
cal readiness (Table 2)

Table 2. SWOT analysis of the impact of digitalisation
on the transformation of labour processes in agricultural enterprises

Strengths

Weaknesses

Increasing productivity by automating production
processes and using precision farming.

The high cost of implementing digital technologies and
the need for significant investment.

Improving product quality by monitoring the health of
crops and animals using loT sensors and drones.

Insufficient level of digital literacy of staff and the need for
specialised training.

Cost optimisation through accurate forecasting of crops

Dependence on a stable internet connection and technical

and resources based on Big Data and artificial intelligence. support.
Increasing competitiveness through rapid adaptation to | Risk of technical failures and the need for regular software

market changes. updates.

Opportunities Threats

Opening up new markets through the use of online
platforms to sell products.

Cyber threats related to the use of digital platforms and
data management systems.

Improving logistics processes through digital supply
tracking solutions.

Technological dependence and possible disruptions due to
lack of technical support.

Implementation of smart contracts based on blockchain
technologies for transparent and secure transactions.

Instability of legislative regulation on the digitalisation of
the agricultural sector.

Developing precision farming to reduce costs and increase
yields.

Staff resistance to change due to fear of job loss or the
need for retraining.

Source: compiled by the authors based on D. Krasovskyi (2024)

To achieve maximum results, it is neces-
sary to develop a strategy to minimise risks and
take advantage of opportunities, building on the
strengths of the enterprise. It is important to
invest in staff training, cybersecurity and infra-
structure development to create an efficient and
sustainable digital ecosystem at agricultural en-
terprises. An analysis of the impact of state sup-
port, technological development, and the level
of human resources on agricultural production
efficiency shows that these points are close-
ly interdependent and have a complex impact.
State support, in particular through subsidies,
tax privileges and grant programmes, creates
the necessary conditions for modernising pro-
duction processes and increasing the competi-
tiveness of agricultural enterprises. At the same
time, technological development, including the
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introduction of digital solutions, automation
and innovative agricultural technologies, con-
tributes to increased productivity, cost optimi-
sation and improved product quality.
Environmental challenges also have a signif-
icant impact, as intensive use of land resources
withousandt proper restoration measures leads
to a decline in soil fertility and deterioration of
the ecological state of agricultural landscapes.
The situation has been significantly complicat-
ed by the effects of hostilities and landmines: in
2022, about 30% of agricultural land, or approx-
imately 5 million hectares, became unsuitable
for sowing. In 2023, this figure decreased, but
still remained significant, with up to 25% of the
area inaccessible for cultivation (Karmadono-
va, 2023). An additional blow to land resources
and the agricultural sector was the destruction
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of the Kakhovka hydroelectric power station,
which caused large-scale environmental im-
pacts and made it difficult to irrigate large areas
critical to agriculture.

However, the realisation of these opportu-
nities largely depends on the level of human re-
sources. Highly skilled professionals capable of
effectivelyusingmoderntechnologiesand adapt-
inginnovations to specific production conditions
are key to the success of the agricultural sector
transformation. At the same time, the shortage
of qualified personnel can be a significant barri-
er to the implementation of technological solu-
tions and a decrease in production efficiency.

Thus, in order to achieve high efficiency in
agricultural production, it is necessary to en-
sure a balanced and coordinated interaction
between government initiatives, technological
development and human resources policy. Only
a comprehensive approach based on a long-
term strategy and investments in human capital
can guarantee the sustainable development and
competitiveness of the agricultural sector in the
face of global challenges.

Recommendations for improving

the efficiency of strategic management

of agricultural enterprises

Effective management of agricultural enterpris-
es is a key factor in ensuring the productivity
and competitiveness in the context of modern
economic challenges and digitalisation. Given
the problems identified in the previous sec-
tion, including insufficient state support, slow
technological development, and a shortage of
qualified personnel, it is necessary to formulate
comprehensive recommendations for improv-
ing management approaches. In this context, it
is important to take into account not only the in-
ternal problems of agricultural enterprises, but
also the impact of global trends and changes in
international markets.

Firstly, digitalisation should be seen as one
of the key tools for improving the efficiency of
agricultural enterprises. The introduction of
innovative technologies helps to optimise pro-
duction processes, reduce costs and improve
product quality. An example of successful im-
plementation of digital solutions in the agri-
cultural sector is AgroGloryTime. Its business
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model is based on environmental principles and
a commitment to sustainable development. The
use of digital technologies in production allows
the company to minimise the use of chemicals,
increase the share of green mass and meet strict
European environmental safety standards. By
combining environmental, economic, and so-
cial approaches, AgroGloryTime creates a bal-
anced agro-industrial system that serves as an
example of effective innovation in the industry
(AgroGloryTime, n.d.).

Secondly, for the effective recovery and de-
velopment of Ukraine’s agricultural sector in
the post-war period, it is necessary to create
effective mechanisms of interaction between
agricultural enterprises and state institutions. A
key aspect of the reforms should be to support
small producers, who play an important so-
cio-economic role in ensuring food security, ru-
ral employment and spatial development of the
regions. The experience of EU countries shows
that small farms require the most attention, as
such farms often face difficulties in accessing
financial resources. The introduction of sim-
plified procedures for obtaining state support,
subsidising modernisation and encouraging
cooperation between small producers can be ef-
fective tools for increasing the productivity and
competitiveness.

Third, the European experience of im-
plementing the Common Agricultural Policy
(CAP), which was introduced after the Treaty
of Rome in 1959, should be taken into account.
During 2000-2021, the CAP underwent nu-
merous reforms due to both external pressure
from trading partners and internal challenges,
in particular the problem of excessive agricul-
tural hoarding, which distorted the market and
trade. As a result of these changes, the scale of
such distortions has significantly decreased (Ni-
vievskyi et al., 2021).

The current CAP structure consists of two
main pillars, often referred to as ‘pillars. The
first pillar comprises market, trade and income
support policies, focusing mainly on direct pay-
ments to farmers. These measures are fund-
ed exclusively at the EU level and are applied
uniformly across all Member States. The main
form of support is the basic payment, which is
complemented by additional payments, such

%)



Formation of a strategy to increase the efficiency...

as for the use of sustainable farming practices
(‘greening’), support for young farmers and spe-
cial voluntary schemes that can be implement-
ed at the national level. Many of these payments
are independent of production volumes and are
based on the area of land under cultivation or
the number of livestock. Recipients of such sup-
port are required to comply with environmen-
tal, plant health and animal welfare standards,
which ensures the sustainable development of
the agricultural sector.

The second pillar of the CAP is aimed at rural
development and is a joint responsibility of the
EU and national governments. Within this pil-
lar, each country chooses specific measures in
line with the EU’s overall policy framework, par-
tially financed from its own budget. As a result,
the nature and content of structural policies
vary considerably between member states. The
main measures of the second pillar are aimed at
supporting small and medium-sized farming,
including advisory services, producer group de-
velopment programmes, financial assistance for
business start-ups, product promotion, profes-
sional skills development and the development
of rural cultural heritage. It also supports small
farmers’ markets, diversification of agricultural
activities, and the development of rural tourism
(Nivievskyi et al., 2021).

Thus, the experience of EU countries in sup-
porting small agricultural enterprises demon-
strates the effectiveness of a comprehensive
approach that combines financial incentives,
advice, infrastructure development and compli-
ance with environmental standards. This model
canserve as a useful example for other countries
seeking to create a sustainable and competitive
agricultural system. In addition, it is necessary
to take into account the specifics of the Ukrain-
ian agricultural sector, where a significant part
of production is provided by private farms. Giv-
en adequate financial support and assistance in
formalising the activities, these producers could
significantly increase the output, which would
have a positive impact on the country’s food se-
curity and export potential. Thus, a comprehen-
sive approach to improving financial support
and development of small producers will be an
important step towards sustainable develop-
ment of Ukraine’s agricultural sector.
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Fourth, it is necessary to provide state as-
sistance to agricultural enterprises in passing
international certification. This will help to in-
crease the competitiveness of products, enter
new markets and increase exports. The main
functions of such institutions should be to coor-
dinate the activities of enterprises, provide legal
protection, and develop and implement policies
aimed at developing modern agricultural infra-
structure and supporting innovation.

Fifth, to address the problem of human re-
sources in the agricultural sector, it is advisable
to create a comprehensive agricultural hub that
would transform approaches to human resourc-
es management. Such an innovative mechanism
not only accumulates modern educational tech-
nologies, but also promotes the systemic devel-
opment of professional qualities of agricultural
specialists (Krasovskyi, 2024). In the modern en-
vironment of economic instability and constant
external challenges, it is important to create a
flexible human resource management system.
The main goal of the agrarian hub is to create a
dynamic ecosystem of continuous learning and
professional development that combines educa-
tional, technological and practical components.
This approach will not only eliminate the short-
age of qualified personnel but also ensure rapid
adaptation to technological transformations.

Implementation of the projectrequires close
cooperation between government agencies, in-
cluding the Ministry of Digital Transformation of
Ukraine and the Ministry of Agrarian Policy and
Food. This will help ensure state support and le-
gitimacy of the educational platform, as well as
attract methodological support and partial fund-
ing. The functional structure of the hub includes
several modules: a competency assessment
unit, an educational platform, and a mentoring
support system. Innovative diagnostic tech-
niques, digital testing and VR simulators will en-
able a comprehensive assessment of theoretical
knowledge and practical skills of specialists. Spe-
cial attention is paid to the development of soft
skills through case studies and situational tasks.

The learning platform is based on the prin-
ciples of personalisation, accessibility and ad-
vanced development. It offers a wide range of
online courses on precision farming, smart
greenhouse management, digital systems and
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innovative agricultural technologies. Interactive
materials, video tutorials and practical cases
facilitate in-depth learning. Individual develop-
ment plans based on gap analysis are created for
employees’ professional growth, integrating a
personal progress tracker and a mentoring sup-
port system. An important advantage is the hub's
seamless integration with leading enterprise
management systems, which allows for auto-
matic updating of competency requirements
when new technologies are introduced. Thus,
the creation of a comprehensive agricultural hub
is a strategic initiative that can systematically
address the problems of human resources in the
agricultural sector. It ensures flexibility, innova-
tion,and ahighlevel of training, meeting the cur-
rent needs of the modern agricultural market.

DISCUSSION

The results of the study indicate a significant
impact of three main factors on increasing
production efficiency in the agricultural sec-
tor: state support, human resources and tech-
nological innovations. The analysis confirmed
that the introduction of digital solutions and
adaptation strategies not only helps to optimise
the use of resources, but also directly correlates
with increased productivity in agriculture. These
findings were confirmed in the works of S. Auci
& N. Barbieri (2020), who drew attention to the
importance of innovation in the processes of
climate change adaptation and improving the
technical efficiency of agriculture in Europe. The
authors note that innovative technologies allow
not only to maintain but also to increase pro-
ductivity in the face of climate change, which is
consistent with the findings of this study on the
importance of technological innovation for the
agricultural sector.

In turn, the comparison of the results ob-
tained with the works of A. Hajiyeva et al. (2024)
revealed similar trends in the impact of techno-
logical innovation on productivity, in particular
in post-Soviet countries. The study also exam-
ined numerous opportunities for the introduc-
tion of digital and technological solutions that
could have a positive impact on the agricultural
sector, but the authors note that the introduc-
tion of innovations does not always go smooth-
ly due to socio-economic and infrastructural
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problems, especially in countries undergoing
transformation. At the same time, some aspects
of the study by C. Gras & D. Caceres (2020), which
focused on the problems of capitalising natural
resources, partially contradict the positive dy-
namics of innovation in this study. The authors
point out that even with technological advances,
there are limitations on the use of natural re-
sources, which canreduce production efficiency,
especially in countries where natural resources
cannotbe properly monetised or used efficiently.

The importance of adaptation strategies in
the context of global challenges, in particular
climate change, is also emphasised in the works
of A. Getahun § D. Milkias (2021), who analysed
the efficiency of agricultural systems in Ethi-
opia. These authors emphasised that in order
to support the sustainable development of the
agricultural sector, it is necessary to constantly
adapt farming practices to new climatic condi-
tions. The researchers emphasised that success
in agriculture depends on networking and close
cooperation between different stakeholders. In
turn, the study results showed that while cluster
approaches may be appropriate in some cases,
it is the integration of digital technologies that
is more important for increasing efficiency, as
these technologies reduce production costs,
facilitate management processes and increase
productivity at all stages of the agricultural cycle.

Similar approaches to increasing the resil-
ience of the agricultural sector were also pro-
posed in the study by M. Lacoste et al. (2022),
which focused on the implementation of experi-
mental practices at the farmlevel, which can sig-
nificantly increase resilience to adverse climatic
conditions. This approach is based on the prin-
ciples of adaptive management and includes a
set of measures that may vary depending on re-
gional characteristics, type of agricultural activ-
ity and available resources. An important aspect
considered in the study by M. Lacoste et al. is the
role of local farmers’ initiatives in increasing the
adaptability of the agricultural sector. The in-
volvement of farmers in the development and
testing of new approaches allows not only to take
into account the specifics of particular farms,
but also promotes the effective dissemination
of successful practices among other producers.
Thus, a kind of adaptive knowledge exchange
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network is formed, which increases the overall
capacity of the agricultural sector to respond to
the challenges of climate change.

The study by B.A. Magesa et al. (2023) em-
phasised the importance of choosing adaptation
strategies in response to climate change, which
is fully consistent with the results of this study,
which emphasises the need for a flexible ap-
proach to managing production processes. Inre-
sponse to changes in the environment, farmers
should be able to quickly adapt the strategies to
minimise the negative impact of climate factors
on yields and productivity. On the other hand,
the experience of P. Priyadarshini & PC. Abhi-
lash (2021) demonstrated the effectiveness of
policy recommendations aimed at strength-
ening the resilience of agri-food systems. This
study confirmed that support from govern-
ments in the form of policy measures, funding
for innovation and infrastructure development
can significantly enhance the effectiveness of
adaptation strategies and ensure the resilience
of the agricultural sector to global challenges.

The findings of this study correlate with
the conclusions of international experts on the
need to introduce innovations for an acceler-
ated transition to sustainable food systems. In
particular, M. Herrero et al. (2020) emphasised
that innovative solutions in the agricultural
sector are a key tool for transforming tradition-
al production methods into more efficient and
environmentally responsible models. The study
focused on a comprehensive analysis of the fac-
tors that affect the sustainability of food systems
on a global scale, including the impact of tech-
nological development, government policies,
and changes in consumer behaviour. Compari-
son with the study by M. Herrero et al. (2020) al-
lowed concluding that the global trend towards
accelerating the transition to sustainable food
systems through innovation is not only theoreti-
cally sound but also supported by empirical data.
Innovative technologies, digitalisation, adaptive
governance models, and changes in policy and
consumer behaviour form a comprehensive ap-
proach that can ensure the long-term stability
and efficiency of the agricultural sector.

The impact of digitalisation on agricul-
ture has also been considered in S. Rolandi et
al. (2021) and X. Zhang & D. Fan (2024), which

G

emphasise the importance of digital transfor-
mation for increasing farmers’ incomes. The
study showed that in the context of the digital-
isation of the agricultural sector, there is an in-
crease in adaptability to changes in the market
environment. In the context of the digitalisation
of the agricultural sector, the study by A. Tan-
don et al. (2020), which focused on the intro-
duction of innovative technologies to optimise
processes in agriculture. The authors emphasise
that digital solutions, such as the use of sensors,
unmanned aerial vehicles (drones), and big data
analysis, can significantly increase the efficiency
of agricultural production, reduce costs, and en-
sure sustainable development. Most important-
ly, technology can improve water management,
which is critical in regions with limited access
to water. A. Tandon et al. also noted that the full
implementation of digital technologies requires
achange in approaches to training and skills de-
velopment among farmers, which is a barrier to
widespread adoption of technologies at the local
level. However, overall, the study demonstrates
how digitalisation can stimulate economic de-
velopment and increase the competitiveness of
the agricultural sector.

The results of the study are comparable to
the findings of M. Kernecker et al. (2021), who
emphasised the importance of the role of stake-
holders in the implementation of digital agri-
cultural innovations. The study emphasised the
need to involve all participants in the agricultur-
al chain, from farmers to government agencies,
to ensure the successful integration of digital
technologies. However, the results show that,
along with stakeholder engagement, the most
important factor is the effective integration of
digital technologies into agricultural produc-
tion. This ensures more significant and rapid
changes in efficiency and productivity than tra-
ditional methods of cooperation based on clus-
ter approaches.

A comparative analysis of studies con-
ducted in other countries demonstrates the
importance of a comprehensive approach to
modernising the agricultural sector. For exam-
ple, M. Schmink (2020) describes the Brazilian
experience of transforming the country into a
modern agrarian economy, focusing on the ac-
tive introduction of innovative technologies that
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have become the basis for increasing competi-
tiveness in international markets. On the other
hand, J.-H. Zhou et al. (2020) investigated the
sustainability of vegetable production in Chi-
na in the context of the COVID-19 pandemic,
highlighting the importance of rapidly adapting
technological processes to new conditions. This
emphasises the need for rapid adaptation and
readiness for change to ensure the sustainable
development of the agricultural sector, which is
fully consistent with the findings of this study.

No less important is the study by V. Cam-
peanu (2022), which focused on the global food
crisis caused by the war in Ukraine. The author
emphasised that technological solutions can be
an important factor in ensuring food security, as
these solutions can significantly increase pro-
duction efficiency and ensure the sustainability
of the agricultural sector even in crisis condi-
tions. This also correlates with the results that
indicate that innovative technologies can signif-
icantly improve the economic sustainability of
agricultural enterprises in the context of global
challenges.

The study by A. Raihan et al. (2022) exam-
ined the relationship between technological in-
novation, economic growth, and environmental
sustainability. This is an important aspect for
the modernisation of the agricultural sector,
as increased technological efficiency must be
combined with the pursuit of environmental
sustainability to avoid negative environmental
impacts. The use of the latest technologies to
optimise irrigation, pesticide and herbicide use,
as noted by T. Talaviya et al. (2020), also confirms
the effectiveness of innovation in reducing costs
and increasing productivity. In addition, the
study by D. Rose et al. (2021) emphasised the im-
portance of taking into account social, economic
and environmental aspects when implementing
the Agriculture 4.0 concept. This approach is
promising for agricultural development, as it al-
lows taking into account all levels of impact, in-
cluding not only technological innovations, but
also social and environmental requirements,
which creates a more balanced strategy for the
development of the agricultural sector.

The research findings confirm that increas-
ing production efficiency in the agricultural
sector depends on the interaction of three main
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factors: government support, human resources
and technological innovation. The introduction
of digital solutions and adaptation strategies is
an important factor in optimising the use of re-
sources, which directly affects productivity in
agriculture.

CONCLUSIONS

In the course of the study, a comprehensive
analysis of the current state and main problems
of the functioning of agricultural enterprises in
Ukraine was carried out. It was found that the
key challenges for the agricultural sector remain
insufficient technological development, limited
access to financial resources, low level of staff-
ing and uneven state support. This leads to lower
productivity of enterprises, reduced production
volumes and limited competitiveness in domes-
tic and foreign markets.

The study found that the level of state sup-
port for the agricultural sector in Ukraine fluc-
tuates significantly. In 2019-2021, the total
amount of state support for the agricultural sec-
tor was UAH 13.3 billion, which was received by
almost 19 thousand agricultural producers. In
2024, budget support decreased to UAH 4.2 bil-
lion, with the main beneficiaries being large ag-
ricultural enterprises with a land bank of more
than 1,000 hectares. In 2022-2024, the ‘Afforda-
ble Loans 5-7-9%’ programme played a signifi-
cant role in financing farmers, under which ag-
ricultural producers received UAH 33.8 billion,
whichis 15% of all loan agreements. This allowed
farmers to obtain loans at favourable rates,
which helped in modernising the production
and secure liquidity. The eRobota programme,
launched in 2022, has become an important tool
to support farmers, particularly in the horticul-
ture, berry growing and viticulture sectors. It
provided farmers with grants to set up new busi-
nesses in these sectors.

The study of the impact of state support on
the efficiency of agricultural production found
that the current financing system needs to be
improved. In particular, it is necessary to in-
crease the transparency and accessibility of
state subsidy programmes, and to create mech-
anisms for concessional lending to modernise
production and introduce innovative technolo-
gies. It is important to focus on supporting small
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and medium-sized farms, which play a signifi-
cant role in ensuring the country’s food securi-
ty. Adopting the EU’s experience in supporting
small producers will help to increase the com-
petitiveness and financial stability.

An analysis of the level of technological de-
velopment has shown that the introduction of
modern agricultural technologies, digitalisation
of production processes and automation signif-
icantly increases the efficiency of agricultur-
al enterprises. According to the data obtained,
only 30% of agricultural enterprises in Ukraine
implement modern digital tools, which signifi-
cantly limits the possibilities of optimising pro-
duction processes and increasing productivity.
In addition, limited access to financial resources
and high interest rates make it difficult for small
and medium-sized enterprises to attract invest-
ment, which reduces the potential for develop-
ment and modernisation. At the same time, the
importance of providing enterprises with quali-
fied personnel was noted. The lack of specialists
in agricultural management, technology, and
marketing limits the development potential of
enterprises, so it is necessary to implement pro-
grammes of professional training and profes-
sional development of personnel.

institutions, which will help to attract invest-
ments, develop and implement targeted pro-
grammes for modernisation of production. An
important step is the formation of a favourable
institutional environment that will ensure ad-
ministrative capacity and transparency of the
agricultural sector regulation.

Limitations of the study include the lack of
sufficient statistical data, in particular on the
technical support of agricultural enterprises,
which makes it difficult to assess the impact of
technological factors on productivity. The diver-
sity of information sources and data collection
methodologies creates difficulties in general-
ising the results. In addition, the lack of an ob-
ligation for enterprises to provide data on the
technical equipment limits the possibilities for
a comprehensive analysis. Future research in-
cludes a detailed analysis of the effectiveness of
state support, an assessment of the impact of in-
novations on the economic performance of agri-
cultural enterprises, and a study of mechanisms
for attracting investment to modernise the sec-
tor. It is also important to explore opportunities
to expand exports through international certifi-
cation and integration into global markets.

Based on the study, recommendations for ACKNOWLEDGEMENTS
improving the strategic management of agri- None.
cultural enterprises have been developed. It is
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dopMyBaHHA cTpaTerii niaBUWEeHHA epeKTUBHOCTI
[iSNbHOCTI arpapHUX NiANPUEMCTB

AHoTauia. Metoio cTarTi 6yra po3pobKa HAYKOBO OBIPYHTOBAaHMX pPEKOMEHAAIN IIoI0
BIOCKOHAJIEHHSI CTPaTEeriyHOTO VIIPABIiHHA arpapHUMMU MiANPUEMCTBAMU I MiABUIEHHS
ixHbOI ePEeKTUBHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI. Y pOo60Ti BUKOPUCTAHO METOIU CUCTEMHOIO
aHaiizy, SWOT-aHaii3y, a TaKOX CTaTHUCTUKO-eKOHOMIUHi MeToAu JJiS OL{iHKM CTaHy Ta
[IepCIIeKTUB PO3BUTKY arpapHUX MiAIIPUEMCTB. Y CTaTTIi AOCIIIKeHO JUHAMIKY 3MiH Y CTPYKTYpi
BUPOGHULITBA CiTBCHKOTOCIIOAAPCHKOI IIPOAYKIil 3a KaTeropiiMu BUPOGHUKIB y 2019-2023
pPOKax, IIPOaHaJIi30BaHO BIUIMB BiMCBPKOBUX [ill HA OOCATH €KCIIOPTY OCHOBHUX ArpOKYJBTYD i
y3araJbHeHO OCHOBHI BTpaTU arpolpoMMCIOBOTO KOMIUIEKCY. BCTaHOBIEHO, IO IIOIIPY 3HAYHI
py¥iHyBaHHSA iHQPACTPYKTYypH Ta MOPYLIEHHS JIOTICTUYHUX JIAHIJIOTIB, YKpalHCBKUN arpapHUMN
CEKTOp [EeMOHCTPYE BHUCOKY CTiMKICTb i afanTUBHICTh. OCOBIMBY yBary MpUAIIEHO POJIi pisHUX
dopM rocriomaploBaHHs, 30KpeMa BeJIMKUX arpoIlifinpueMCcTB i ¢epMepCcbKUX TOCIIOfApPCTB, Y
3abe3mneveHH] cTabinbHOCTI BUpOGHUIITBA. HaBe[leHO maHi IMIOI0 YacTKU €KCIOPTY 3ePHOBHUX
Ky/IBTYp 1 TEXHIUHUX KYIBTYD, @ TAKOXX DO3IMIAHYTO 3MIiHU y CTPYKTypi IOCIBHUMX IUIOLI, ILIO
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Formation of a strategy to increase the efficiency...

Bimo6paskaoTh TpaHChOPMALIifHi MPOoIlecH B arpapHOMY CEKTOpi B yMOBax BiHU. BU3HAueHO,
110 HU3BbKWUM piBeHb HimskuTanisallii, fedpinuT kBanipikoBaHUX KaIpiB i HeLOCTAaTHA Iep’KaBHA
MITPUMKA € OCHOBHUMY YMHHUKAMY, 1110 06MEXYIOTh €EeKTUBHICTb arpapHOro BUPOGHUIITBA.
AHai3 miagTBepauB, 10 i MpobieMU MPU3BOIATH OO 3HUKEHHS IMPOAYKTUBHOCTI, 06MeKeHO1
ajanTallii 0 Cy4acHMX TexHOJIOTiM Ta HU3BKOI KOHKYPEHTOCIIDOMOSKHOCTI arpapHuX
MiATIPUEMCTB. BUABIIEHO, IIO CTBOPEHHA KOMIUIEKCHOTO arpapHoro xaby, SKUM II0EZHYE
OCBITHIO, TEXHOJIOTIYHY Ta MPaKTUYHY CKJIAJIOBI, 3[aTHe CYTTEBO ITiIBUIIUTH PiBeHb KaZpOBOTO
3a6es3reyeHHs. 3alpolOHOBAHO MOJENb VIIPaBIiHHA [IepPCOHANIOM Yepe3 BIIPOBaIKEeHHS
cucTeMu 6e3MepepBHOTO HaBUYaHHA, BUKOPUCTAHHA LMPPOBUX TEXHOJIOTIH i TepcoHami30BaHMX
IJIaHIB PO3BUTKY. O6IPYHTOBaHO HeObXimHICTb TicHOI cmiBIpali arpapHUX IIiAIPUEMCTB
i3 MiHicTepctBoM 1udpoBoi TpaHchopmalii Ta MiHICTEepCTBOM arpapHoOi IONITUKU [JiS
3abeseyeHHs Jep/KaBHOl MITPUMKHY i CTBOpeHHS HOpMaTHUBHOI 6a3u AJig po60TH Takoro xaby.
OTpuMaHi HayKOBi Ta IPaKTUYHI pe3yIbTaTH MOKYThb 6YTH BUKOPUCTaHi IK OCHOBA IJIS1 PO3PO6KU
CTpaTeriyHuX pilleHs, CIIPIMOBAHUX Ha PO3BUTOK arpapHOIo CEKTOPY B YMOBAaXx IIiCIABOEHHOI
BimbymoBY Ta amanTarlii 10 Cy4acHUX EKOHOMIYHUX BUKIIUKIB

KniouoBi cnoBa: MPONYKTUBHICTh; KOHKYPEHTOCIIPOMOXKHICTh; BHUKOPUCTAHHA IHUGPOBUX
TEXHOJIOTM; IepykaBHa iATPUMKA; PO3BUTOK Ka[pOBOTO 3a6e3MedeHH
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Mechanism for adapting the social orientation
of agrarian business under martial law

Abstract. The purpose of this paper was to study the peculiarities of the functioning of the
Ukrainian agrarian business under martial law and to develop recommendations for adapting
its social orientation for sustainable development. To achieve this goal, the methods of content,
contextual, and PESTEL analysis were used. The social adaptation of the agricultural segment was
considered from the perspective of the Triple Bottom Line model, which was based on the idea that
the sustainable development of an enterprise determined strategic planning with due regard to
the key elements: people, planet, and profit. The implementation of the model was examined on
the basis of European cases: Upldnder Farmer Dairy (Germany), Gailtal Alp Cheese (Austria), and
Parish Grasslands Project (UK). Based on the analysis of these cases, the social reorientation of
agricultural business involved multilevel and interdisciplinary cooperation between agricultural
entities, the transition from extensive to intensive land management, interaction with local
communities, development of green tourism, and community involvement in the preservation
of sociocultural heritage. An analysis of European experience allowed the researchers to develop
recommendations for the social reorientation of the agricultural sector in wartime: interaction
between agricultural entities, communities, and other stakeholders to analyse social challenges
and find ways to address these challenges; development of green tourism, including at the level of
individual estates, family farms, and small or medium-sized farms; and integration of agricultural
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Mechanism for adapting the social orientation...

enterprises into the strategic planning and management of the communities in which these
entities operated. Successful practices included the development of the cooperative movement,
support for local communities, environmentally responsible farming, involvement of society in
the conservation of natural resources, preservation of cultural heritage, and development of green
tourism, including on the territory of family farms and individual estates. The results of the study
could be used for the strategic planning of the sustainable development of agricultural business

under martial law

Keywords: sustainable development; green tourism; triple bottomline; interdisciplinary interaction;
corporate social responsibility, business socialisation

INTRODUCTION

The agricultural sector has been and remains
one of the key components of Ukraine's econom-
ic development. The full-scale military aggres-
sion by the Russian Federation had a negative
impact on the development of the sector, which
was forced to reduce export volumes, lost a large
part of agricultural land and faced an outflow of
population, especially from places close to the
active hostilities zone. In the context of instabil-
ity caused by the challenges of martial law, ag-
ricultural business must demonstrate social re-
sponsibility, i.e., development that can meet the
current and strategic needs of the population.

Social responsibility of business has be-
come one of the most frequently studied topics
in academic sources, in particular, in the work
of S.V. Minh et al. (2023), according to which so-
cial responsibility ensures the achievement of
corporate economic and social goals. Accord-
ing to E. Akanpaadgi (2023) and V. Nahornyi et
al. (2022), the idea of social responsibility, which
originated in the United States of America in
the 1950s, has fundamentally changed the ap-
proach to business, proving that a business fo-
cused solely on profit has no basis for long-term
functioning. S.G. Fernandez et al. (2023) noted
thatin 1994, the idea of sustainable business de-
velopment was transformed into the Triple Bot-
tom Line model, the main idea of which was that
the functioning of a business is influenced by
three key environmental factors: people, planet
and profit. According to this model, a success-
ful business is one whose strategic planning is
aimed not only at generating profits, but also at
taking care of people and the environment.

Empirical studies have shown the impor-
tance of social responsibility policies for the
long-term functioning of businesses. E. Dela et
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al. (2024) analysed data from 238 companies
and found a statistically significant positive
relationship between certain components of
social responsibility and company financial
performance. A regression analysis of Chinese
companies’ financial data by X. Lu et al. (2024)
confirmed the positive impact of social aspects
of a company'’s activities on its brand value and
competitiveness. The identified link between
business social responsibility and competitive-
ness can be explained, in particular, by invest-
ment decisions. D. Dziawgo (2024) studied a
sample of 566 investors provided by the Polish
Association of Individual Investors and conclud-
ed that businesses aimed at solving specific so-
cial problems are more likely to attract funding
compared to businesses focused solely on profit.
S. Rahmadhani et al. (2024) analysed corporate
investments in 47 industrial and chemical com-
panies and concluded that companies that seek
to reduce negative impacts on the environment
and public health are more likely to receive ad-
ditional funding. According to T. Kravchenko et
al. (2022), there is a direct positive relationship
between social responsibility and financial suc-
cess of a business.

In addition to investment decisions, the ex-
istence of a distinct relationship is due to the at-
titude of customers who prefer socially oriented
businesses. LK. Kim § K.I. Kim (2024) analysed
the impact of disclosure of unethical practices
in a Korean dairy producer on its financial per-
formance in the short and long term. The re-
searchers calculated that due to a customer boy-
cott caused by the public exposure of unethical
practices, the company’s production decreased
by 8%, which was equivalent to 81 litres of dairy
products over a 12-month period. A survey of 322
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McDonald’s customers in Pakistan by W. Ali et
al. (2021) confirmed the view that customers are
more loyal to socially responsible companies,
even if the prices of the goods and services are
slightly higher than those of competitors. The
above studies indicate that compliance with so-
cial responsibility standards is one of the most
important prerequisites for sustainable busi-
ness development in the 21t century.

The development of social responsibility in
the Ukrainian agricultural sector is taking place
in difficult wartime conditions. Yu. Kormysh-
kin (2024) noted in the study that the full-scale
invasion led tolosses in all areas of Ukraine’s ag-
ricultural business, including export blockades,
lower grain prices, power outages, and labour
mobilisation. Another significant challenge was
the increase in the areas that became unsuitable
for agricultural activity due to large-scale hostil-
ities, mining, pollution, flooding, etc. K.O. Patyts-
ka (2023) also emphasised the decline in invest-
mentintheagricultural sectorduetorestrictions
caused by the wartime legal regime. The pur-
pose of the study was to analyse the peculiarities
of social orientation of business, including in
times of historical challenges and uncertainty.
The objectives of the work were to analyse in-
ternational and national experience and devel-
op recommendations for the social reorienta-
tion of agricultural business under martial law.

MATERIALS AND METHODS
The research was based on industry reports:
KSE: Centre for Food and Land Research (2023),
Prospects for the development... (2024), O. Dor-
osh et al. (2024), and I. Prokopa et al. (2024). The
cited materials were studied in order to iden-
tify the current state of development of the
agricultural sector of Ukraine and to outline
prospects for its social orientation. Academic
studies published since 2021 were also used as
materials: S. Velten et al. (2021), U. Chauhan &
T. Purohit (2023), and T.K. Abraham (2024). The
cited sources were analysed to identify the main
components of the Triple Bottom Line model,
highlight the advantages and challenges of us-
ing this model to achieve sustainable business
development, and analyse the specifics of its
use in the agricultural sector. The theoretical
model recreated on the basis of the suggested
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sources was used to analyse individual cases
of social justice in the agricultural sector. For
a detailed study of the topic, the paper used a
combination of research tools: content analysis,
contextual analysis, PESTEL analysis, and the
case study method.

Content analysis was used to study the ac-
ademic sources mentioned above. Compara-
tive content analysis was conducted to identify
the main components of the Triple Bottom Line
model and the principles of its application in the
agricultural sector. The purpose of the contex-
tual analysis was to assess the state of develop-
ment of Ukraine’s agricultural business under
martial law and to identify the preconditions for
the implementation of a socially oriented policy.
Contextual analysis was based on relevant in-
dustry reports and academic studies published
no earlier than 2022.

The PESTEL analysis was conducted to iden-
tify the factors that shaped the development of
Ukraine'’s agricultural sector and could affect
its social reorientation during martial law. This
method took into account groups of external
factors that determined the activities of agri-
cultural entities, including political, economic,
social, technological, environmental, and legal
factors. The factors of each group could both
facilitate and hinder the implementation of the
Triple Bottom Line model in the agricultural sec-
tor. The case study method was used to analyse
cases of socially oriented strategies in the agri-
cultural sector. The following cases were select-
ed as case studies: Upldnder Farmer Dairy (Ger-
many), Gailtal Alp Cheese (Austria), and Parish
Grasslands Project (UK). The choice of cases was
based on the importance of the social aspect of
business in European countries.

RESULTS
Development of the Ukrainian agricultural
sector in wartime conditions
The development of Ukraine’s agricultural sec-
tor is taking place against the backdrop of key
changes, some of which began before the full-
scale invasion. The most significant changes are
climatic, which take the form of more frequent
and intense droughts, snowless winters and a
lack of meltwater. The area of steppe unsuit-
able for agribusiness is about 200 kilometres

‘105’



Mechanism for adapting the social orientation...

and extends into Kyiv region (Prospects for the
development..., 2024). The full-scale military ag-
gression has exacerbated existing problems in
the agricultural sector of the economy and led
to the emergence of new ones, such as mining of
agricultural land, contamination of crop areas,
lowering of the level of surface and groundwa-
ter, etc. Hostilities and the occupation of certain
territories also led to a reduction in the area un-
der crops and an increase in the amount of crops
not harvested. According to a report by the KSE:
Centre for Food and Land Research (2023), the
occupation and subsequent liberation of Kyiv,
Sumy, Chernihiv, and Mykolaiv regions resulted
in the destruction of approximately 15% of the
baseline sown area. In the Kharkiv and Zapor-
izhzhia regions, this Figure reaches 50%, which

was the result of hostilities and the occupation
of part of the territory. After the cessation of
hostilities, 10% of the destroyed land will require
active demining, 33% will be subject to demining
and reclamation, and another 3% will be subject
to substantial reclamation. Based on the above
data, it can be stated that the Ukrainian agricul-
tural sector is operating in a situation where the
area available for agricultural activities has been
significantly reduced.

The development of Ukraine’s agricultural
sector during martial law is also affected by the
destruction of infrastructure: grain storage fa-
cilities, food warehouses, and agri-food logistics
infrastructure. One of the consequences of the
destruction of infrastructure was a decrease in
grain exports, as shown in Figure 1 below.
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Figure 1. Export of grain products of Ukraine, million tons
Source: developed by the author based on Ukraine grain transportation (2024)

Figure 1 below shows that in 2023, there
was a significant decline in grain exports due
to large-scale hostilities, destruction of infra-
structure and blockade of sea and land routes.
In some months of 2024, there was an increase
in exports compared to the previous reporting
period, but it is not yet possible to say that the
situation has stabilised. The production and
sales of agricultural products were also affected
by power outages due to large-scale shelling of
critical infrastructure and grain damage. Large-
scale destruction of grain storage facilities also
played a significant role. O. Dorosh et al. (2024)
estimate that in 2022-23 alone, the capacity
of destroyed and damaged grain storage facil-
ities was 8.2 million and 3.25 million tonnes,
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respectively. There is a large-scale destruction
of the agricultural sector, which could have a
significant negative impact on its recovery and
sustainable development in the long term.

In addition to the loss of crops and infra-
structure, Ukraine'’s agricultural sector has also
faced the loss of machinery and people. Ex-
perts from the KSE: Centre for Food and Land
Research (2023) noted that among agricultur-
al machinery, the largest losses were recorded
among tractors and trucks, which can be used
for military transport and repair, and are of in-
creased interest to the occupiers in the tempo-
rarily uncontrolled territories. To calculate the
damage caused to agricultural machinery dur-
ing intense hostilities, the principle of ‘better
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rebuild’ is used, which means that machinery
that has been destroyed by 40% cannot be re-
paired and must be replaced with new machin-
ery. The maintenance and repair of agricultural
machinery is slowed down by the lack of work-
ers, many of whom have been mobilised into the
army or have become internally displaced. Ac-
cording to O. Dorosh et al. (2024), about 150,000
farmers were affected by the war and forced to
relocate. The researchers emphasised that small
farms engaged in growing seasonal products
suffered the greatest losses; such farms expe-
rienced a shortage of labour due to population
migration and mobilisation of workers.

These factors significantly affected the prof-
itability of the agricultural sector and determine
its future development. In the study, O. Dor-
osh et al. emphasised that as a result of the war,
Ukraine'’s agricultural sector suffered losses of
USD 2.25 billion, of which USD 1.26 billion were
losses in crop production and USD 0.98 billion
were losses in livestock farms. The high risks
and low profitability of the agricultural sector
in wartime conditions led to a significant re-
duction in the number of enterprises. Pursuant
to I. Prokopa et al. (2024), as of 2024, 73,900 en-
terprises were registered in Ukraine, of which
50,100 were private farms, which underscores

the importance of the agricultural sector for
the country’s economic development. However,
only 39.9 thousand of these farms were active,
ie. engaged in economic activity. For compari-
son, in 2021, the number of such enterprises was
46,200, meaning that the number of active en-
terprises in the sector decreased by 14.92% dur-
ing the full-scale invasion.

Ukraine’s agricultural sector is operating
amidst not only an economic but also an envi-
ronmental crisis, which significantly affects the
well-being of workers and residents of certain
areas. About a third of agricultural land has be-
come a high-risk area due to mining and heavy
metal contamination (Dorosh et al., 2024). The
explosion of the Kakhovka hydroelectric power
plant (HPP) in June 2023 led to the flooding of
25,000 hectares of land, 38% of which is agri-
cultural. Restoration of the flooded areas, land
reclamation and return of people is not only ex-
pensive but also a time-consuming project. Fur-
ther development of the agricultural segment is
possible if it is socially reoriented, which means
prioritising individual and community interests.
As 0f 2024, the state has implemented initiatives
to support farmers during wartime. The most
significant of these initiatives are presented in
Table 1 below.

Table 1. State support for the agricultural sector of Ukraine in wartime conditions

No. Program Essence of the initiative Notes
Since the launch of the programme,
1 “Affordable loans 5-7-9%" Loans for farm development 11,600 Ukrainian farmers have benefited

from it, receiving a total of UAH
60.1 billion in loans

Grant support for small
2 and medium-sized
agribusinesses

Grants for the development of
horticulture, berry growing and
viticulture

Since the launch of the initiative,
108 farms developing horticulture, berry
growing and viticulture have received
grant support totalling UAH 428.5 million

Monetary compensation

One-time financial assistance
provided to the population for

The amount of one-time assistance is
UAH 3,318 per one hundred square
metres of land where the vegetable

3 for lost croos the lost crops as a result of the harvest was lost. The assistance is
p Kakhovka hydroelectric power provided for an area of no more than
station explosion 20 hectares in Mykolaiv and 30 hectares
in Kherson regions
. . . . . In 2023, UAH 1.9 million was allocated to
4 Support for family farming Compensation of the unified social compensate for the unified social tax to

household (FFH)

tax (UST) to the private farms

the private households

Support for farmers
5 and organisations using
reclaimed land

The aim of the initiative is to
increase the efficiency of reclaimed
land use

Agrarians and water supply organisations
will receive compensation for funds spent
on equipment for land reclamation

Source: developed by the authors based on Prospects for the development ... (2024)
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The table above shows that the state un-
derstands the importance of supporting the
agricultural sector in wartime. These initia-
tives are aimed at both individual farms and
agricultural enterprises. As of 2024, UAH
60.1 billion in loans were allocated to start a
new agricultural business or support the sus-
tainable development of an existing one. In
addition to loans, 108 households and busi-
nesses received grant support worth a total of
UAH 428.5 million. The table also shows that
the state is trying to compensate households
and small agricultural enterprises that suf-
fered as a result of the full-scale military op-
erations and related risks. The amount of such

compensation is often disproportionate to the
losses incurred.

Peculiarities of using the Triple Bottom Line
model in the agricultural segment
Sustainable development of agricultural en-
terprises in times of military uncertainty re-
quires strategic planning that considers the
people, planet, and profit pillars. By maximis-
ing these components, an organisation is more
likely to have a positive impact on the world
while improving its financial performance.
The essence of each component of the model
and the specifics of its use in the agricultural
segment are presented in Table 2 below.

Table 2. Use of the Triple Bottom Line model in the agricultural segment

# | Element Essence Example of use
Financing by agricultural enterprises of education in
Social impact of business on secondary and higher education institutions, internships
stakeholders, creating value for the and further employment of graduates. Participation of
1 People ) R - : - -
stakeholders now and for future agricultural enterprises in socially important projects: job
generations fairs, financing (co-financing) the creation of safe spaces for
study and recreation.
Minimising the impact of business Employment of young professionals and encouraging these
2 Planet on the natural environment and professionals to work with the agricultural enterprise on a
ecological systems long-term basis by providing housing, affordable loans, etc.
The overall economic impact of the
business, expressed in the economic . o . .
3 Profit benefits that business and society Supporting research_ and |n.|t|a_t|ve.s to improve the quality of
. o, life, social justice, etc.
receive from the organisation’s
business strategy

Source: developed by the authors based on T. Mendes et al. (2021), U. Chauhan § T. Purohit (2023), T.K. Abraham

(2024), Z. Caha et al. (2024), S. Kabbera et al. (2024)

Analysing the table, it can be conclud-
ed that the principles of social responsibility,
which have demonstrated the effectiveness
in various segments of the economy, can be
adapted to the agricultural sector. Given the
key role of human resources, it can be as-
sumed that the introduction of social adap-
tation mechanisms will help the agricultur-
al sector overcome the crisis caused by the

full-scale military invasion of Ukraine and
plan for sustainable development in the post-
war period. The social reorientation of the ag-
ricultural sector, including through the imple-
mentation of the Triple Bottom Line approach,
is influenced by a set of external factors. The
analysis of these factors was carried out using
the PESTEL model, and the results are pre-
sented in Table 3 below.

Table 3. External factors driving the implementation
of the Triple Bottom Line model in the agricultural sector

Factor Analysis
The agricultural sector of Ukraine operates under the legal regime of wartime, the specifics of which
are set out in the Law of Ukraine ‘On the Legal Regime of Wartime'. The legal regime provides for traffic
Political restrictions, seizure of vehicles, mobilisation of employees, etc. These and other restrictions may affect

the provision of agribusiness with the necessary material and human resources to fulfil its strategic

objectives.

‘ 108

Economics and Business Management (15)4



Nahornyi et al.

Table 3, Continued

Factor

Analysis

Economical

Implementation of social adaptation mechanisms requires additional investments, including from
agribusinesses. In the context of economic uncertainty, companies should understand the prospects
for investing in socially oriented projects, which take the following forms: an increase in the number of
loyal customers, high employee motivation, low staff turnover, quick filling of vacancies, etc.

Social

There is a demand in society for socially-oriented projects that involve a responsible attitude towards
customers, employees, and the community in which the company operates. Stakeholders prefer
agribusinesses whose activities comply with ethical standards of transparency and accountability and
are aimed at serving people, not just generating profits.

Technological

The latest technologies, including machine learning, artificial intelligence, digital governance, cloud
collaboration, etc., provide agribusinesses with the knowledge and tools to plan and operate more
effectively, taking into account all aspects of the Triple Bottom Line model.

There is a need in Ukrainian society for an environmentally oriented agricultural segment. The focus
on solving environmental problems includes: rational use of natural resources, preservation of natural

Ecological | diversity, cultivation, and reclamation of land, post-war restoration of land plots, transition to intensive
management in the context of a reduction in the area of land suitable for agricultural business, and
ethical treatment of animals.
The state supports the sustainable development of the agricultural sector, including through its social
Legal reorientation. At the legislative level, such support is enshrined in the document “State Support of the

Agricultural Sector 2024. State and non-state funds and mechanisms”.

Source: developed by the authors based on Law of Ukraine No. 389-VIII (2015), KSE: Centre for Food and Land
Research (2023), Commiittee hearings on the topic: “State support of the agricultural sector 2024... (2024), Prospects
for the development... (2024), Ukraine grain transportation (2024), 0. Dorosh et al. (2024), 0. Borodina et al. (2024)

Given Table 3, it is clear that each of these
factors determines the strategic planning of
a business entity, which focuses on a particu-
lar aspect - people, planet, or profit - or tries
to combine these factors for the purpose of
harmonious sustainable development. A key
factor in the social reorientation of agricultur-
al business is the public demand for stability,
responsible business conduct and sustainable
development at various levels of government.
Government support for socially important
initiatives, such as the development of family
farms, the attraction of young professionals,
and investments in research and development,
contributes to the social reorientation of the
agricultural sector and its sustainable devel-
opment. The implementation of a significant
number of these initiatives was suspended with
the start of the full-scale invasion. The con-

straints that hinder the implementation of cor-
porate social responsibility initiatives include,
among others, a lack of economic resources to
sufficiently fund all socially oriented projects,
depletion of resources and the impossibility of
implementing certain initiatives, especially in
the areas of hostilities or in the temporarily oc-
cupied territories. In addition to the factors al-
ready mentioned, Ukraine has little experience
in implementing the Triple Bottom Line model
in strategic planning and management of the
agricultural sector.

Adapting the social orientation of agribusiness:
European experience

The effective implementation of the Triple Bot-
tom Line model in the agricultural sector was
investigated using the example of three farmer
associations presented in the table below.

Table 4. Social orientation of agribusiness: European experience

# Name/country Social perspective

Achievement

An association of organic
milk farmers from Hesse. The
association specialises in milk

collection, production, and sale
of dairy products

Upldnder Farmer
Dairy/Germany

The association was founded in 1986 and initially
consisted of 8 organic dairy farms. In 1996, with
the acquisition of Uplander Farmer, the association
transformed its activities: its members not only sold raw
milk but also processed it into finished dairy products for
further sale in the region and the country. As of 2021,
Uplander Farmer Dairy had 130 farms

Economics and Business Management (15)4
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Table 4, Continued

# Name/country Social perspective

Achievement

The company specialises in
raising livestock and producing
Gailtal ham and cheese, whose

unique recipe is protected

The history of Gailtal Alp Cheese began in 1989, when
Galital Alp cheese became a candidate for Protected
Denomination of Origin status. In 1996, the state granted
Gailtal Alp cheese Protected Denomination of Origin

based on informal arrangements
and aims to conserve natural
diversity and raise public
awareness of environmental
issues in the region

Gailtal Alp by a trademark. Since 2001, ) - .
2 . status and encouraged farmers’ associations in the
Cheese/Austria the company has also been ) ) S . _—
S fourteen mountain chalets in the administrative district of
organising an annual ham and .
. . Hermagor, where the cheese was traditionally produced,
cheese festival, which attracts . .
; to form groups to preserve the farming practices,
tourists from across the country . - -
traditional recipes and hold an annual festival
and abroad
The project covers the
communities of Brockweir, Established in 2001, the Parish Smallholders’ Organisation
Hevelsfield and St Briavels, helps residents to keep the fields flourishing and to
which are located in the fields increase the community’s interest and knowledge of the
of a former nature reserve and | surrounding landscape. Its educational activities take the
Parish remained in a semi-natural form of lectures, field meetings, school programmes,
3 Grasslands state until the early 2000s. publications, etc., with the main objective of bringing
Project/UK The network of smallholders is together active residents to address environmental

issues in the region. Educational activities are also
aimed at farmland owners who want to plan the
activities in accordance with the principles of sustainable
development

Source: developed by the authors based on S. Velten et al. (2021)

Itis clear from the table below that although
the entities consider all aspects of the triple
bottom line, each case study analysed involves
a shift in focus according to strategic goals and
realities. In the case of Uplander Farmer, Ger-
many, there is a focus on profit through the
consolidation of business entities. Representa-
tives of Gailtal Alp Cheese, Austria, focused on
people as a driving force for effective manage-
ment, preservation of traditions and commu-
nity development. The main focus of the Parish
Grasslands Project was on the planet, which was
manifested in the desire to preserve the natural
diversity of the region.

The analysis of these cases allows drawing
several conclusions about the use of the Triple
Bottom Line model that can be used in plan-
ning the social orientation of the Ukrainian
agricultural sector. One of the key conclusions
relates to the public demand for socially orient-
ed businesses that care about the quality of life
of consumers and the overall well-being of so-
ciety. The public desire for a high quality of life
is expressed, among other things, through the
growing demand for quality products of organ-
ic origin. The story of Upldnder Farmer Dairy,
which started as an association of 8 farms and
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later expanded to 130, is an illustration of this
public demand (Velten et al., 2021). This fact
proves the high public demand for organic farm
products that have been grown in compliance
with key ethical conditions. The reorientation
of Uplander Farmer Dairy’s activities from the
sale of raw milk to the production and sale of
dairy products is also important. This reorien-
tation allowed the farms to gain full control over
production processes and thus meet the key
commitments to customers. The analysed case
highlights that a socially oriented business un-
derstands the needs of consumers and strives to
meet these needs ethically.

The analysed cases also prove that the
public demand is not limited to the quantita-
tive and qualitative characteristics of the goods
consumed, but also includes the desire for the
rational use of natural resources and the pres-
ervation for future generations. An example of
such a demand is the unification of the British
communities of Brockwear, Hevelsfield and St
Briavels into the Parish Grasslands Project. Such
an association has helped to draw public atten-
tion to the rational use of land resources and
the preservation of natural diversity in the face
of bureaucratic obstacles. The example of the
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Parish Grasslands Project proves that communi-
ty-based initiatives have significant potential to
develop and scale up when supported by a com-
munity thatisinterested in a clean environment,
natural diversity, sustainable use of resources
and the associated high quality of life. The case
study also demonstrates that there is no direct
positive correlation between the financial capa-
bilities of individual agricultural actors and the
effectiveness of the socially oriented initiatives.
In the case of the Parish Grasslands Project, pos-
itive changes were made thanks to the efforts
of individual land users who did not have the fi-
nancial resources to implement large-scale so-
cial initiatives. The success of the Parish Grass-
lands Project was due to the public support that
resulted from active educational activities. One
of the objectives of such activities was to identify
common interests and goals of the community
and business, and to find strategies to achieve
these interests and goals. The British case study
proves the importance of socially oriented in-
itiatives and proves that the success depends
on an open dialogue and constant interaction
between the business, which is the initiator and
implementer of the initiative, and the society,
which is its consumer.

The analysed cases also prove that although
government support can be a key argument in
deciding whether to implement a socially ori-
ented initiative, its significance decreases or
disappears over time. The case of Gailtal Alp
Cheese, an association that was created with
government support to make the transition
from extensive to intensive agriculture and pre-
serve national recipe traditions, can serve as an
illustration of this statement. The first annual
cheese and ham festivals held in the admin-
istrative district of Hermagor since 2001 were
supported by the state; however, subsequent
events were organised by groups of local activ-
ists who turned the festival into an effective ad-
vertisement for green tourism. The example of
Gailtal Alp Cheese proves that socially oriented
programmes in the agricultural sector can exist
without significant support from the state and
continue the sustainable development even in
the face of unfavourable political or economic
conditions. This conclusion is especially impor-
tant for the Ukrainian agricultural sector, which
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has to develop in an unfavourable environment
and with insufficient state support.

In addition to the findings already men-
tioned, all the cases highlight the importance of
cooperation for the implementation of socially
significant projects in the agricultural sector.
The nature of cooperation allows it to maximise
the potential of socially oriented programmes
while minimising potential costs or losses. The
importance of cooperation lies in the fact that it
is a source of material resources necessary for
the implementation of social mechanisms in
the agricultural sector. This is illustrated by the
case of Gailtal Alp Cheese, where public funding
enabled the first cheese and ham festivals to be
held and thus promote green tourism in the ad-
ministrative district of Hermanagh. Cooperation
isalso a source of knowledge and ideas that form
the basis of successful socially important initia-
tives in the agricultural sector. An example is the
Uplander Farmer Dairy, where an increase in the
number of participants leads to the presentation
of new ideas or the refinement of already imple-
mented ideas for improving and controlling the
quality of organic products. Examples of effec-
tive cooperation between individual business
entities can be used in the planning and imple-
mentation of social mechanisms in the agricul-
tural sector of Ukraine.

Given the experience of European agricul-
tural enterprises, recommendations can be of-
fered for adapting the social orientation of the
sector. The key recommendation is the devel-
opment of partnerships at different levels - ‘ag-
ricultural enterprise - state’, ‘agricultural en-
terprise — agricultural enterprise’, ‘agricultural
enterprise — producers/suppliers’, ‘agricultural
enterprise — buyers/community’, etc. — in order
to exchange knowledge and experience, find
effective management strategies and social
reorientation of agricultural enterprises and
ensure an even distribution of resources. It is
recommended to develop partnerships, which
are a source of ideas for implementing the Tri-
ple Bottom Line model by agricultural entities.
One of the tasks of the partnership is to create
a network of agricultural enterprises that have
accumulated experience and have the tools to
adapt the social orientation in conditions of un-
certainty, including martial law. In addition to
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the above recommendations, it is worth propos-
ing the development of green tourism, which is
gaining rapid popularity around the world, as it
promotes the idea of saving natural resources
and caring for current and future generations.
Based on the European experience, it is also
recommended that agricultural enterprises be
integrated into the life of the communities in
which these enterprises operate. Such integra-
tion implies a change in the strategic focus of
agricultural enterprises — from the profits to be
made by operating in a particular community to
the benefits that can be brought to the commu-
nity in the short, medium and long term.

DISCUSSION

The results of this work, including recom-
mendations, have been confirmed in previ-
ous studies. The importance of partnership
in the planning and implementation of social
initiatives in the agricultural sector was, in
particular, confirmed in the work of S. Chen &
K.M. Kamarudin (2024), who investigated the
impact of partnership on the achievement of
strategic management goals. Based on data ob-
tained through a survey of 467 respondents and
analysed by structural equation modelling, the
researchers concluded that stakeholder coop-
eration forms co-creation of value and has a
positive impact on strategic planning. S.I. Muly-
ani et al. (2024) analysed the results of the Spice
Village partnership programme in Indonesia
and concluded that partnerships at the local
and regional levels are the key to continuous
improvement in the agricultural sector. M.S. Pe-
chrova & 0. Simpach (2024) studied the pecu-
liarities of the agricultural sector in the Czech
context and concluded that partnership, which
takes the form of agricultural holdings, is a pre-
requisite for the competitiveness of enterprises
in the face of economic instability. Based on the
study cited, cooperation between stakeholders,
such as an agricultural enterprise, the state, and
society, can be seen as a platform for finding
common interests and developing strategies to
achieve these interests.

The importance of partnerships in the social
reorientation of the agricultural sector was also
emphasised by J. Lafont et al. (2023), who stud-
ied the role of cooperatives in the sustainable
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development of farms. A systematic analysis of
studies has shown that the sustainable devel-
opment of agricultural enterprises is often con-
ditioned by the functioning within a coopera-
tive, which is considered a source of resources
and strategically important knowledge. The
researchers also identified 8 types of coopera-
tives (production, consumer, labour, housing,
financial, multilateral and new generation co-
operatives), thus highlighting the variability of
interaction and the possibilities for its imple-
mentation in different contexts.

Partnerships in socially significant pro-
jects can take various forms, in particular, for
the development of green tourism, a promising
area that has received wide coverage in the ac-
ademic literature. M. Saleh & S.M. Faisal (2024)
noted that green tourism is gaining popularity
and can become an alternative to traditional
tourism as a source of environmental pollution.
According to the data provided by the research-
ers, traditional tourism accounts for 11% of total
carbon emissions, and this share could double
by 2050. According to L. Horbach et al. (2024),
green tourism is safer for the environment and
is therefore recommended for development
in areas that have experienced or may experi-
ence negative environmental impacts. A corre-
spondence was found between the cited study
and the case of Gailtal Alp Cheese, based on
lands that have suffered damage from exten-
sive management.

U. Tafsirun et al. (2024) analysed the re-
sponses of 211 tourists and concluded that par-
ticipation in green tours increases the target
audience’s awareness of environmental issues
and motivates the tourists to make conscious
consumer decisions. Based on the study, green
tourism can be seen as a way to raise public
awareness of environmental issues and draw
the attention to agricultural entities that are
actively involved in solving these problems. The
use of agricultural enterprises as a platform for
green tours helps to create the positive image,
increase consumer loyalty, enhance compet-
itiveness and sustainable development in the
face of economic uncertainty.

In the study, K. Stamatiou (2024) empha-
sised that green tourism creates conditions for
interdisciplinary cooperation in order to attract
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as many stakeholders and potential sponsors
as possible. Citing the experience of Greece, the
researcher emphasised that green tours can in-
tegrate historical, cultural, country studies and
other components that are of interest to the
target audience. In the paper presented here,
an example of such integration is the annual
Gailtal Alp Cheese festivals, where visitors not
only learn about the geographical, climatic and
environmental challenges of the region, but also
learn more about its history and culture, includ-
ing traditional recipes as part of the intangible
heritage of the people.

In Ukraine, the development of green tour-
ism can become one of the areas of social re-
orientation of the agricultural segment of the
economy by attracting public interest in certain
regions and/or production methods, creating
new jobs, promoting the idea of rational envi-
ronmental management, etc. As of 2020, the
nature reserve fund (NRF) of Ukraine amounted
to 3.911 million hectares, including natural and
biosphere reserves, national parks, botanical
and zoological gardens, monuments of land-
scape art, and protected tracts that could be-
come locations for green tourism (Boiko, 2020).
N. Marchyshyn & N. Ostrovskaya (2022) empha-
sised that due to its vast territories and natural
diversity, Ukraine has the potential to develop
green tourism and promote the socially signifi-
cant idea of rational use of natural resources.

In wartime, opportunities for green tour-
ism development are somewhat limited due to
the location of some agricultural enterprises
directly in or close to the area of intense hos-
tilities, restrictions on movement in certain
areas, population migration and the economic
crisis. Small and medium-sized farms, estates,
and agribusinesses demonstrate greater resil-
ience and ability to develop sustainably in the
face of uncertainty, such as the rural tourism at
the Zelenyi Hai cheese factory in Dnipro region,
Staryi Khutir in Poltava region, or Trout Estate in
Kolochava village, Zakarpattia region (Tabens-
ka, 2024). Studying the experience of these and
other private estates, cheese dairies, ponds, etc.
allows concluding that green tourism is feasible
and has prospects for development as one of the
strategies for social orientation of the national
agricultural sector.
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In addition to the above recommendations,
it is worth proposing a more intensive integra-
tion of agricultural enterprises into the life of
the community in which these enterprises op-
erate. In this paper, the inseparability between
the agricultural enterprise and the community
was illustrated, in particular, by the example of
the Parish Grasslands Project, where commu-
nity members became the driving force behind
strategic planning and sustainable development
of the agricultural sector. The importance of the
community in strategic planning of the agri-
cultural sector has been confirmed in previous
studies, for example, F. Almeida (2024), who in-
vestigated the role of communities in the sus-
tainable development of the agricultural sector
in Portugal. The researchers’ systematic analysis
of 15 scientific sources confirmed the key role
of the community in researching and address-
ing such issues of sustainable development and
social orientation of the agricultural segment
as water management, organic composting,
land reclamation and soil fertility improvement.
R. Abdullah et al. (2024) confirmed the impor-
tance of community involvement as a factor in
motivating small and medium-sized farms to
further develop, improve the quality and in-
crease the volume of the activities.

Recommendations on mechanisms of social
adaptation of the Ukrainian agricultural seg-
ment are based on contextual analysis, research
of European cases, and comparison with the
previously presented data. Given the represent-
ativeness of the sample, it can be argued that the
recommendations are relevant and realistic, de-
spite the peculiarities of the context in which the
national agricultural sector is forced to develop.

CONCLUSIONS
The study analysed the social orientation of
Ukraine’s agrarian business under martial law,
which allowed to identify key factors of its adap-
tation and formulate strategies for sustainable
development. It is established that the agricul-
tural sector of Ukraine has suffered significant
losses due to the destruction of infrastructure,
reduction of sown areas, migration of workers
and aggravation of environmental problems.
These factors have negatively affected the finan-
cial stability of agricultural enterprises and the
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ability to plan for the long term. Analysis of in-
ternational experience has shown that social re-
sponsibility of business contributes to its finan-
cial sustainability, investment attraction and
increased consumer confidence. Ukrainian ag-
ricultural enterprises can use the Triple Bottom
Line model, which includes economic, environ-
mental and social components. It is concluded
that sustainable development of an enterprise
is based on strategic planning that takes into ac-
countnot only financial interests, but also the so-
cial and environmental needs of the community
in which the agricultural enterprise operates.

The case studies of European companies, in-
cluding Upldnder Farmer Dairy (Germany), Gail-
tal Alp Cheese (Austria) and Parish Grasslands
Project (UK), have shown that social responsibil-
ity contributes to the sustainable development
of the agricultural sector even in the face of eco-
nomic uncertainty. Successful practices include
the development of the cooperative movement,
support for local communities, environmentally
responsible farming, public involvement in the
conservation of natural resources, preserva-
tion of cultural heritage and the development of
green tourism, including on the territory of fam-
ily farms and individual estates. Based on the
European experience, recommendations were
developed for the social reorientation of Ukrain-

to develop green tourism, which is a source of
new jobs, economic development and address-
ing urgent community needs. Active integration
of agricultural enterprises into community life
was also recommended in order to better un-
derstand social needs and strategies for the im-
plementation.

This paper has several limitations, includ-
ing the lack of sufficient empirical data on the
long-term impact of the war on the agricultur-
al sector; the inability to assess the full extent of
environmental impacts due to mining, soil de-
struction and water pollution; and uncertainty
about the future dynamics of hostilities, which
makes it difficult to predict the development of
the agricultural sector. The identified limitations
can be addressed through further research,
which aims to conduct a more detailed analysis
of the impact of socially responsible business on
the resilience of the agricultural sector in times
of crisis; develop effective models of partnership
between the state, agricultural business and
NGOs to restore the sector; analyse the poten-
tial of green tourism and its integration into the
system of socially responsible agribusiness; and
explore the possibilities of adapting European
approaches to sustainable development of the
agricultural sector in the context of Ukraine.
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MeXxaHi3M apanTauii coulianibHOi cNpAMOBaHOCTI
arpapHoro 6i3Hecy B yMOBaxX BOEHHOIO CTaHy

AHoTauifa. MeToo maHoi po6oTu 6ya0 DOCHITUTH OCO6IMBOCTI GYHKIIIOHYBAHHS arpapHOro
6i3Hecy YKpaiHu B yMOBax BOEHHOTO CTaHy Ta pO3PO6UTH peKOMeHALIil afanTallii 1oro colfianbHoi
CIIPSMOBaHOCTI 3afiJI1 CTAJIOTO DPO3BUTKY. IJi AOCATHEHHS MeTH 6yIM BUKOPUCTAHI MeTomu
KOHTEHT-, KOHTeRCTyaysbHOoro Ta PESTEL-aHamisy. ColliajibHa afamTallii arpapHOro CerMeHTY
6yna po3MIAHYTA 3 TOYKU 30py Mogeni ITorpiriHoi HuxHBOI Mexi (Triple Bottom Line), sKa
TPYHTYETBCS HA ifiel, o CTaaui PO3BUTOK MMiAIIPUEMCTBA OOYMOBIIIOE CTpaTeriyHe IJIaHYBaHHSA
i3 BpaxyBaHHAM KIIIOUYOBMX eleMeHTi: rpoMazu (people), maderu (planet) ta nmpubyTky (profit).
BripoBaIKeHHs MOZeIi 6yJI0 PO3IIAHYTO Ha IMIPUKJIaZaxX €BpoIeichkux Kercis: Uplander Farmer
Dairy (Himeuunna), Gailtal Alp Cheese (ABcTpis) Ta Parish Grasslands Project (Benuro6puTaHis).
Crivpaloyrch Ha aHasli3 IIUX KeHciB, colliajbHa IepeopieHTallig arpapHoro 6isHecy mepexmbaudae
6araTopiBHeBy Ta MDKIUCLUIUIIHAPHY CIIIBIIPAIl0 CYO'€KTiB arpapHOTO TOCIIOZAapIOBaHHS,
repexin, Bil eKCTEHCUBHOIO [I0 IHTEHCUBHOIO 3eMJIeyIIpaBJliHH{, B3a€MOJIiI0 i3 MicLeBUMU
rpoMaziaMy, PO3BUTOK 3€JIEHOI0 TYPU3MY Ta 3aJIyUeHHS rpoMajy y 36epiraHHs COLiOKYIBTYpHOI
CTIaAUIMHY. AHAJTi3 EBPOTIENCHKOTO AOCBIY JO3BOIUB PO3POOUTH peKOMeH allii o0 CoLlianbHOl
IepeopieHTalii arpapHOr0 CerMeHTY B YMOBAaX BOEHHOTO Yacy: B3a€MOJis CYO'€KTiB arpapHOro
rOCIIOZApIOBaHHSA, TPOMaZY Ta iHIINX 3alliKaBIeHUX CTOPIH [JI aHai3y CcolliaIbHUX BUKJIMKIB Ta
TIOLIYKY LJIAXIB IX pillleHHS; PO3BUTOK 3€JIEHOT0 TYPU3MY, B TOMY UMCJIi, Ha piBHI iIHAWBIAyaIbHUX
cazub, cimeriHux ¢pepM Ta Masux abo cepemHix pepMepCchKUX FOCIIONAPCTB; iHTerpallis arpapHux
TOCIIOZAPCTB ¥ CTpaTeriuHe IJIaHYBaHHSA Ta YIIPaBIiHHA JXUTTIM IPOMaf, Ha TEPUTOPIl AKUX BOHU
OYHKLIOHYIOTh. VCITIIIHI MPaKTUKM BKJIIOYAIOTh PO3BUTOK KOOIIEPAaTHMBHOTO PYXy, HiATPUMKY
MiclleBUX I'poMaf, eKOJIOTiYHO BiATIOBiZasiibHe BelleHHS T'OCIIONApCTBA, 3aJIy4eHHs CYCITiJIbCTBA
10 36epeskeHHs TIPUPOIHUX pecypciB, 36epiraHHs Ky/IbTYPHOI CHAALUIUHY Ta PO3BUTOK 3eJIEHOI0
Typu3My, B TOMy YHCJIi Ha TepUTOPil ciMelHNX depMepChKUX TOCIIONAPCTB Ta iHAWBIAyasIbHUIX
caaub. PesynbTaTy OOCTIIKEHHS MOKYTh 6YTM BUKOPMCTaHi MJIS CTPaTErivHOro IJIaHyBaHHS
CTaJIOTO PO3BUTKY arpapHOro 6i3Hecy B yMOBaX BOEHHOT'O CTAHY

Kno4yoBi croBa: CTani pO3BUTOK; 3eJIEHUH TYpH3M; ITOTPiHA HUKHS MeXXa; MDKANCIUIIIIHapHa
B3aEMOZis; KOPITOpaTUBHA COoLliaTbHa BiATTOBimaIbHICTD; coliasizariis 6isHecy
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Abstract. Rational use of resources minimises the risks associated with the implementation of a
company's objectives in the context of changing global financial and economic conditions. The
aim of this study was to identify the key threats in the process of strategic planning of enterprise
development through an analysis of its potential and the volume of its resource base. The main
research methods used were systems analysis (to outline the components of the problem) and
the historical method (to consider the stages of formation and development of the system for
assessing the resource potential of an enterprise). It was found that the concept of resource potential
utilisation and the associated processes are interpreted in various ways, grouped according to
characteristics, features, and specificities. The analysis of companies such as Google and MySpace
revealed that the practice of developing and using strategies for applying the resource base is most
effectively implemented by corporations operating primarily in the technological and information
sectors. These companies utilise their entire resource base (human resources, technological
capacity, financial capabilities, innovative knowledge, intellectual capital) in their operations. It was
established that, based on these resources, a company builds a development strategy that includes
scenario monitoring, strategic planning, strategy implementation, and allows for bypassing or
omitting certain stages while introducing new ones. Through risk assessment (e.g. continuation of
hostilities, intensified mobilisation, etc.), the potential intensity of their impact on further trends in
entrepreneurial activity in Ukraine was emphasised. It was found that for Ukrainian enterprises that
continue to operate under wartime conditions, the implementation of risk management measures
is a critically important task, particularly in the search for alternative development paths. The results

can be used as practical input for further academic research on this topic

Keywords: economic activity, capital; management system; innovation; digital tools

INTRODUCTION

Inthe face of the sharp and unpredictable trans-
formations of global development inthe 21t cen-
tury, it is essential to maintain strong positions
with a clear understanding of the challenges
and complexities of the new order. This issue is
relevant not only for civil society but also for the
business sector, as the latter plays a crucial role
in the development of specific groups and pop-
ulations, and the overall well-being of the state.
Careful planning of development strategies and
assessment of potential risks in the process of
achieving a company'’s goals and objectives is a
particularly timely and relevant issue. The or-
ganisation’s ability to withstand internal and
external challenges largely determines its suc-
cess as an effective economic entity. Under the
stress of Ukraine’s development, driven by war
and economic instability, the creation of an ef-
fective, flexible, modern, and adaptive enter-
prise strategy becomes a key priority for rapid
post-crisis recovery.

Each industrial sector and area of economic
and financial development has its own specific
risks and challenges in the execution of its tasks.
The formation of a single, universally effective
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strategy that takes into account all potential
complications is unrealistic due to the unviabil-
ity of such a solution. Therefore, it is important
to thoroughly study the methods and approach-
es to planning an organisation’s activities within
the framework of using its resource base, con-
sidering all possible challenges and complica-
tions in order to minimise or completely avoid
such risks as a phenomenon.

Risk, as an economic concept, is an inher-
ent part of any enterprise’s activity. According
to V. Baldyniuk (2023), risk forms the foundation
and consolidates the accumulated experience
of enterprises, whether positive or negative,
depending on the consequences of a specific
risk. A company’s strategic potential is viewed
as a dynamic system encompassing resourc-
es, competencies, all possibilities, and available
reserves required to achieve the objectives out-
lined in its strategy. This potential, according to
H. Mohonko § D. Trokhymchuk (2024), can be ef-
fectively utilised under a rational approach. The
innovative component of a company'’s strategic
development is a key element of its sustainable
evolutionary transformation in the 21 century.
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Asnoted by O. Krupskyi et al. (2024), this enables
not only the modernisation of numerous inter-
nal technical processes but also creates con-
ditions for more transparent communication
between the enterprise and its clients, partners,
and other stakeholders. However, according to
E Kitsios et al. (2022), the reckless and compre-
hensive implementation of new information
systems and digital infrastructures can do more
harm than good.

H. Liu (2023) argued that a company’s re-
source potential should be used solely for cur-
rent operational needs, taking into account the
likelihood of various risks in different sectors.
However, the determining factor in achieving
goals and objectives must be the development of
a sound strategy - to minimise the emergence
of risk situations and phenomena with negative
consequences. A logically structured system for
planning resource use represents a complete
and integral framework, the implementation
of which does not allow for its fragmentation or
the use of individual parts or stages. C.-S. Chir-
vase § A. Zamfir (2023) saw broad opportuni-
ties for improving company operations within
this system. However, they also warned that if
an irrational and careless approach is taken to
selecting specific development paths, the strat-
egy itself may lead to harm or give rise to new,
unpredictable risks.

A risk management system within an en-
terprise does not always involve direct con-
frontation with risks or their consequences.
Y. Chen (2023) noted that many companies do
not differentiate much between approaches to
mitigating threats. The safest approach in terms
of avoiding negative outcomes is to refrain from
any actions that could theoretically pose a risk.
However, such a position, as argued by J.V. Bar-
razadelaPazetal (2023), cannotlead to financial
growth. G. Golik-Gérecka (2022) considered the
idea of “shared responsibility” for risks among
stakeholders to be optimal and logical, particu-
larlyinlight of growing demand for services such
as comprehensive risk insurance. Nonetheless,
the most effective - though moderately risky -
approach, according to E. Calderon-Monge &
D. Ribeiro-Soriano (2024), is to continue regular
business operations while carefully planning
resource strategies and continuously evaluating
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internal reserves and external conditions in the
context of potential threats and risks when mak-
ing decisions. One underexplored topic in the
literature is how Ukrainian enterprises choose
response strategies in the face of risks caused by
a combination of adverse conditions, including
economic challenges and full-scale war.

The purpose of the study was to identify and
outline the main challenges and risks associated
with the formation of a roadmap for the devel-
opment of an industrial enterprise through the
planned utilisation of its strategic resources (in
particular, human capital, production facilities,
and technological developments). The study
aimed to review the key stages in the process of
using the enterprise’s resource potential; deter-
mine the main challenges and difficulties en-
countered when planning a development strate-
gy for such an enterprise under crisis conditions
caused by external factors; and to provide prac-
tical recommendations for improving the plan-
ning and implementation of the resource base in
order to ensure the enterprise’s stable progress.

MATERIALS AND METHODS
To build a logical-conceptual framework and
understand the overall situation in the sphere
of the country's industrial development and
the specific features of the functioning of in-
dividual enterprises, companies, and corpo-
rations - entities which collectively constitute
the national resource potential - key elements
and components necessary for an in-depth
study of this topic were identified (for exam-
ple, key concepts such as “resource potential,’
“enterprise development strategy,” and “en-
trepreneurial potential” were examined using
thematic grouping of terms). Capitalisation
volumes, elements of risk assessment system
development, the stages of transformation in
approaches to the understanding of enterprise
resource base development strategy, and oth-
er statistical data were presented to demon-
strate the effectiveness of various methods in
the strategy formation process. Data were se-
lected from open sources - statistical reports,
analytical reviews, and informational bulle-
tins (World’s largest companies in 2024, 2024;
Rangroo, 2024) - due to their relevance and the
flexibility with which results could be presented

Economics and Business Management (15)4
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(by year and sector). To obtain further infor-
mation and context, reference data were used:
I. McCue (2020), O. Danilov (2023); Largest com-
panies by marketcap, (n.d.); N. Palyvoda (2024);
A.Hayes (n.d.); M. Derkach (2024); Annual reve-
nue of Alphabet... (n.d.).

The operations of companies were an-
alysed, including the ERP solutions adopted
by global corporations such as Google (Be-
attie, 2024; Google Workspace ERP software
market, n.d.; What ERP does Google use?, n.d.)
and MySpace (Shylkouskaya, 2024). Various el-
ements and tools were compared, contributing
to a number of conclusions. For instance, se-
lecting paths for further organisational devel-
opment based on the scale of available resourc-
es proved useful in terms of the practical value
of the results. For this, SWOT analysis was em-
ployed to examine different approaches to risk
assessment during the planning of enterprise
resource utilisation, including risk assessment
methods depending on the institution's sec-
toral orientation. The stages of economic activ-
ity development of any enterprise, specifically
in terms of forming a development strategy for
the enterprise’s resource base over different
timeframes, were considered by analysing the
conceptual understanding and real industrial
needs at a given moment in time.

To clarify and verify the collected data,
Ukrainian regulatory acts, reports and reviews
were analysed: Order No. 446 “On the Adoption
and Cancellation of National Standards, Adop-
tion of Amendments to the National Stand-
ard” (2018); Issue “Ukraine: Recovery..” (2024).
The official document ISO 31000:2018 - Inter-
national Standard (2018) was also considered.

RESULTS

Global trends in entrepreneurial activity

Various technological processes, the business
sector, and trade-economic relations have ac-
quired exceptional importance for the sus-
tainable transformation of the state amid the
globalisation processes of the early 215 century
(Golik-Gorecka, 2022). Alongside the broad op-
portunities available to enterprises directly in-
volved in key industries such as manufacturing,
economics, goods and services, it is essential
to adequately assess the surrounding situation
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and monitor internal changes. This enables
timely responses to potential threats and risks
and supports the formation of a flexible and
effective strategy for the use of an enterprise’s
resource potential to ensure successful devel-
opment (Abdelwahed & Soomro, 2023).

There are a number of corporations whose
operations serve as benchmarks in the intelli-
gent and thoughtful use of resource potential
through the implementation of risk manage-
ment technologies. For example, in the early
21t century, Google structured its activities
based on hiring employees exclusively with the
highest levels of education, excellent qualifica-
tions, and favourable references from previous
workplaces, without placing emphasis on em-
ployees’ personal and psychological qualities.
As aresult, the efficiency of their joint work was
relatively low since each employee focused on
individual results rather than teamwork. This
led to negative trends, such as declining rat-
ings, low investment volumes, and diminished
profits, which became key risks for the corpo-
ration. However, following a review of its devel-
opment strategy (identifying current problems
and associated risks, inventorying available re-
source capabilities - particularly in the context
of educational programmes for new employ-
ees), Google radically transformed its recruit-
ment approach. The company began hiring
young specialists, often without experience but
with promising ideas. Thanks to this and con-
tinuous educational support for these employ-
ees, it managed to build a global network and
become a leader in its sector (Beattie, 2024).
The advantages of this new approach are evi-
denced by company statistics: prior to the im-
plementation of a differentiated recruitment
approach, when nearly 80% of employees held
higher education degrees, only 7% of proposed
ideas materialised into fully-fledged start-ups
or working models/prototypes. After reduc-
ing the proportion of highly educated employ-
ees by nearly 50% and increasing the share of
youth with a medium level of education by 20%,
the rate of implementation of new technolog-
ical solutions rose to 40%. This demonstrates
Google's management's clear adherence to the
principles of equality and diversity. Similar pro-
cesses occurred in other corporations (Table 1).
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Table 1. Top corporations (enterprises, organisations) by capitalisation as of the end of 2024

: o~
Place | Corporation | . Informat:non (capltal., country ?f Business line
incorporation, year of incorporation)
1 Nvidia | 3,600, United States of America, 1993 Computer equipment, online streaming, games,
gaming accessories
2 Apple 3,449, United States of America, 1976 Consumer electronics, ;oftware, onllne services,
games, gaming accessories
3 Microsoft | 3,173, United States of America, 1975 | Software, online services, games, gaming accessories
4 Amazon 2,223, United States of America, 1994 E-commerce, online services, online streaming
5 Google 2,159, United States of America, 1998 Software, search services, online services, advertising,
entertainment content
6 Meta 1,457, United States of America, 2004 Social network, software
(Facebook)
7 Tesla 0.998, United States of America, 2003 Production of new generation cars, robotics
3 TSMC 0.977, China, 1987 Microprocessors, semlconductors, computer
equipment
9 Broadcom | 0.977, United States of America, 1961 Semiconductors, software
10 Oracle 0.518, United States of America, 1977 Software, service support, data security, information
protection, database management systems

Note: * — trillion dollars

Source: compiled by the authors based on: O. Danilov (2023), E. Calderon-Monge & D. Ribeiro-Soriano (2024), World's
Largest Companies in 2024 (2024), A. Rangroo (2024), M. Younus et al. (2024)

By analysing the data from Table 1, it can
be concluded that the most technologically
advanced enterprises in terms of logical and
sustainable utilisation of resource potential
are those operating in the fields of innovation,
internet technologies, online systems, and soft-
ware. These areas of activity require manufac-
turers to constantly monitor the current situa-
tion and respond swiftly to potential risks and
threats. Therefore, by employing their existing
resource potential and making use of various
tools and methods to carry out their operations,
these corporations are the most profitable and
financially stable.

The resource potential of an enterprise re-
fers to a structured set of tools, including mate-
rial, intangible, professional (labour), economic
(financial, monetary), and innovation-techno-
logical resources, which enable it to perform its
tasks within its defined authority to achieve its
founding objectives (Chen, 2023). Entrepreneur-
ial potential (enterprise potential) is the ability
of an individual (entrepreneurial potential) or

a group (organisational potential) to act within
the framework of innovative development, ac-
tive transformation, independent formation of
future vectors, financial competition, and sit-
uational risks (Taher et al., 2020). Resource po-
tential is defined as a system of interrelated and
logically distributed types, sets, and segments
within the structure of enterprise activity, which
the enterprise can freely manage and utilise to
ensure its successful development (Katuu, 2020;
Zumal & Sibindi, 2023).

These concepts are sometimes equated,
justified by the following factors: the resource
potential of an enterprise is, to a greater or
lesser extent, its general potential; personnel,
technical equipment, and financial tools are si-
multaneously both resources (initial stage) and
potential (stage of expansion and adaptation)
(Al-Amin et al., 2020; Liu, 2023). In this context,
the resource potential of an enterprise has a
complex structure, with elements overlapping
to form the overall appearance of an enterprise’s
potential (see Table 2).

Table 2. Structural elements and evaluation criteria
of an enterprise’s entrepreneurial (resource) potential

Type Components

Criteria

Intellectual Capital Staff qualifications

Professional level of staff, education level, dynamics in
adopting non-standard decisions
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Table 2, Continued

Type Components Criteria
Novelty of adopted decisions and products, number of start-
ups, developments/technologies, commercialisation level,
digitalisation, number of implemented business proposals
Volume of capital investments, cash inflows, ratio of income
to expenditure
Material and Technical Equipment and machinery Software‘q‘uallty, quanpty qf necessary egwpment,
Base efficiency of devices in crisis situations
Number and structure of employees, staff turnover
dynamics, labour productivity coefficient
Number of public events held, scale and quality of
advertising campaigns, efficiency of attracting external
stakeholders

Source: compiled by the authors based on: A. Taher et al. (2020), H. Liu (2023), C.-S. Chirvase & A. Zamfir (2023),
N. Zumal & N. Sibindi (2023), O. Krupskyi et al. (2024)

Patents, licences,

Innovative Developments
trademarks

Financial Component Monetary resources

Workforce Personnel (all categories)

Dissemination and

Information Component promotion of information

Given the need to assess the enterprise'sre- management. Risk impacts can occur across
source potential for the purpose of fully utilising  different areas (financial, operational, system-
its available capacities, it is essential to consid-  ic, logistical, technical, legal), yet all affect the
er all components that together form the basis  enterprise’s ability to function effectively and
for carrying out designated tasks within the en-  responsibly within its mandates while fully uti-
terprise. Traditionally, firms possess groups of  lising its available resource potential.
resources such as human potential, innovative In the practice of Western institutions, the
developments, technological capacities, finan-  concept of enterprise risk management is wide-
cial flows, and information components. Each  ly applied. This involves managing risks through
element of the resource base is characterised a comprehensive approach, including aspects
by its own efficiency indicators. For example, such as risk identification and assessment,
regarding human resources, it is important that ~ preparation for mitigation, and implementation
employees have the necessary qualifications, ofmeasurestoreduce consequences(Hayes,n.d;
are experts in their field, and possess key skills  Darwish et al., 2021; Alawattegama, 2022). Close-
to perform specific tasks. Financial resources ly linked to risk assessment practices is the
should be sufficient to cover all expenses and be  system of resource planning, which serves as
available for use in unforeseen circumstances. a key tool for the successful functioning of all
Innovative developments and intellectual po-  processes (business and technological) within a
tential should be reflected in the number of new  modern enterprise (McCue, 2020; Ashik Sheik &
solutions, designs, and methods (particularly  Sulphey, 2020; Talasi § Seymour, 2022).
relevant for technology-driven enterprises). In-
formation capacities should be of a high stand-  Enterprise development strategy:
ard, especially for firms that actively publicise = essence and content
their activities externally (e.g. in the social sec-  The resource base of any enterprise serves as
tor, cultural sphere, or education). the foundation for its formation, development,

With regard to the concept of risk in entre-  improvement, and adaptation to changing ex-
preneurial activity and its evaluation as a direc-  ternal conditions. Almost everything depends
tion of focus, this aspect can be defined asasys-  on the properly chosen business strategy: finan-
tematic process aimed at identifying, classifying  cial growth, corporate image, and even a posi-
(assessing), and minimising the negative con- tive internal climate among staff. The choice of
sequences of potential risks in an enterprise’s  strategy is influenced by many factors, but an
operations. Minimisation may involve either important role is played by the preparatory ac-
the complete elimination of consequences or tivities undertaken before the actual selection of
the establishment of a risk mitigation system, the strategy and the execution of its objectives
including measures of control, monitoring, and  (see Table 3).

Economics and Business Management (15)4 123 ’



Risk assessment in the development of strategy...

Table 3. Stages of planning and utilising the enterprise’s resource base
(before and after strategy development)*

Step Activity description
Before strategy development
1 Identification of key components to be assessed during the enterprise development strategy selection process
2 Determination of the methodology for evaluating the selected components
3 Formation of quantitative and qualitative indicators to be calculated in the assessment process
4 Evaluation of the selected components
5 Assessment of the enterprise’s overall production potential
6 Interpretation of assessment results (risks, advantages, impact of intgrnal and external environments, forecast
of future development scenarios)
Selection of strategy options
Choice of the strategy for utilising the enterprise’s resource potential

During Strategy Implementation in the Enterprise’s Practical Operations
9 Development of mechanisms and approaches for effective strategy implementation
10 Monitoring of strategy performance results, strategy adjustment

Strategy Embedded into the Enterprise’s Operations

11 Collection of information on enterprise performance outcomes under the strategy
12 Error consideration, decision-making regarding threats and risks, continuation of enterprise operations

Note: * the process of strategy development and the stages involved are unique to each enterprise depending on its
sector. Strategies may include additional, non-mandatory but contextually necessary steps, while some standard

steps may be excluded if deemed unnecessary

Source: compiled by the authors based on: F. Kitsios & M. Kamariotou (2021), V. Pratama et al. (2021), ].V. Barraza De

la Paz et al. (2023), N. Palyvoda (2024)

Adhering to the stages required for plan-
ning and utilising the enterprise’s resource base
is generally obligatory for ensuring stable insti-
tutional performance. However, under certain
conditions (e.g., non-standard operational set-
tings), it may be possible to transform or omit
specific stages. For instance, when developing
a strategy for launching an updated version of
an existing product, the stage of assessing the
resource potential directly related to its produc-
tion may be simplified to a general review based
on a previously conducted detailed analysis of
the main product.

ERP, as a key factor in enabling enterprises
to achieve their strategic goals and objectives,

has become a standard tool in 21t-century busi-
ness practice (Kitsios & Kamariotou, 2021; Pa-
tel, 2024). The resource planning system has a
long history, during which not only its compo-
nents but also the processes it influences have
evolved (see Table 4). From launch to full oper-
ation, more and more enterprises worldwide
have adopted its elements and tools. A major
feature of ERP in the early 21t century is the ex-
pansion of system capabilities through the use
of modern information and communication
technologies, enabling the successful develop-
ment of enterprise strategies and effective use
of resource potential with due consideration of
threats and risks (Barraza de la Paz et al., 2023).

Table 4. History of the creation and development of ERP

Years Events
Among manufacturers and clients of industrial enterprises, the need arose for additional protection against
1960s | potential risks and threats. Specialists developed the first systems and tools for planning the use of resource
potential.
1970s The scope of ERP system usage expanded. The volume of developments and updates to the initial planning
mechanisms considering risks increased.
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Table 4, Continued

Years Events
1980s A new phase of developing resource base planning systems considering threats began. The emergence of
more powerful software accelerated implementation processes.
1990s Further expansion of ERP capabilities. Functionalities were increased, and new services and advanced
features were added.
2000s Large-scale digitalisation of ERP. The integrat'!on of online tools, internet services, and digital mechanisms
into the system.
2010s Introduction of cloud technologies, the Internet of Things, voice assistants, and artificial intelligence.
2020s Preparations for a new system update.

Source: compiled by the author based on: I. McCue (2020), ]. Goldston (2020), G. Golik-Gérecka (2022),J. Robertson et

al. (2022), N. Abdelwahed & B. Soomro (2023)

The need for the rational use of resource
potential emerged when enterprises began em-
ploying a diverse set of resources - human, tech-
nological, financial, etc. - to achieve their objec-
tives. Simultaneously, as the volume of available
resources grew, so did the threats of misman-
agement (irrational or misdirected use, abuse of
authority, focusing on less important objectives
during work, etc.). Therefore, developing an in-
tegrated system for managing the enterprise’s
resource potential became a key task. With the
global expansion of innovation and technology
(creation and spread of the Internet, the popu-
larisation of various online tools and digital con-
trol and monitoring systems), ERP systems have
improved. This process continues today - it is
projected that with the further spread of artifi-
cial intelligence technologies, the system'’s func-
tionality will become even more universal and
flexible (Goldston, 2020).

The beginning of the 215 century marked
the intensification of large-scale digitalisation
of nearly all state and societal processes. Pan-
demic restrictions caused by the outbreak of
the COVID-19 coronavirus forced both citizens
and enterprise managers to seek new ways to
achieve their goals and fulfil enterprise tasks.
Under the new world order, new opportunities
have emerged, which in turn give rise to new
risks. Enterprises, dealing with new aspects
of rapidly evolving modern life in the context
of globalisation, must adopt innovative solu-
tions, systems, and approaches for identifying
and assessing risks in the planning process
(Yao, 2023). Currently, the most commonly used
systems are hybrid ERP types, which combine
local and cloud (Internet-based) technologies.
For example, ERP solutions implemented by
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global corporations such as Google and MyS-
pace were examined. Their operations were
based on a comprehensive combination of
both local (traditional methods of enterprise
performance evaluation - reports, analytical
memos) and digital tools (use of ICT systems for
evaluation and monitoring - virtual platforms,
artificial intelligence technologies, smart sys-
tems, etc.) (Patel, 2024).

In the case of Google, several factors can
be noted. Corporations with a significant share
of technological, informational, and innovative
components in their operational structure have
more favourable conditions for implement-
ing risk management elements in resource
management. Specific efficiency indicators of
ERP before and after implementation of deci-
sion-making system components were not in-
vestigated in this study. However, through com-
parative analysis with other corporations in the
same sectors, it can be concluded that the more
effectively ERP elements are implemented into
the production process structure, the higher the
corporation’s indicators in various sectors - fi-
nance, human resources, technological capa-
bilities. This is primarily due to a clear plan for
identifying, monitoring, counteracting, and
minimising risks as a phenomenon potentially
affecting institutional operations.

Google’s corporate policy does not allow dis-
closure of information related to its use of spe-
cific ERP systems - to minimise data leaks and
industrial espionage. However, open sources
confirm the company’s use of financial instru-
ments such as SAP S/4HANA Cloud, SAP Ari-
ba, and SAP HANA Enterprise Cloud, which are
cloud technology tools with multi-level protec-
tion of personal data and financial operations
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(“What ERP does Google use?”, n.d.). The effec-
tiveness of these tools is supported by finan-
cial calculations: the global cloud ERP software
market grew to USD 5.2 billion and is projected

to reach USD 12.3 billion by 2032, which testifies
to the high efficiency of these tools within ERP
system infrastructures (“Google Workspace ERP
software market” n.d.) (see Table 5).

Table 5. Advantages, risks, and potential solutions to unresolved issues through
the implementation of innovative solutions and new technological tools in enterprise practice

Key Solutions

Increase work efficiency
by combining the
functionality of a cloud-
based ERP system and
artificial intelligence
to cross-check and
increase the volume
of tasks performed.
The combination of
artificial intelligence
and the Internet of
Things will allow
you to automatically
monitor and respond
to all decisions of the
combined systems. The
combination of artificial
intelligence and the
Internet of Things in the
structure of a cloud-
based ERP system under
human control will
allow all processes to
be managed regardless
of the decisions made

Technology Advantages Risks
It helps to increase the
productivity of the production
process, speeds up logistics
and management decision-
making. Increase efficiency The threat of data leakage. Incorrect
and reduce costs. Quick access | use of planning tools can cause a system
to any information from any error. The need to adapt personnel to
Cloud-based ; - b
location. Ensures transparency new technological conditions of the
ERP system . X .
of operational processes. system. The risk of entering incorrect
Employees become more data into the system (intentionally or
technologically integrated, accidentally).
interconnected, and their level
of communication increases.
Improving the quality of
customer service (if any).
A well-structured, adaptive and
logically connected system of
tools for exchanging data with
Inter.net a wide range of devices and The risk of data leakage.
of things instruments. Large volumes of
data collected and transmitted.
Real-time monitoring of
processes.
Optimisation of decision- The risk of changmgthg mood in the
. ) - team due to the active integration of
making processes with minimal )
- : technology. More advanced and logical
risks. Performing monotonous .
- : technology solutions reduce the need
o operations without the ; .
Artificial . for human presence in the production
. ) involvement of the human factor. Lo
intelligence . process. Personal rejection of smart
Full automation of all processes. e .
A - - machines in society. The threat of a
Minimising the time required . : ' )
. critical error, a failure in the system’s core
to make the most optimal and .
. L code that threatens the existence of all
logical decisions. .
mankind.

at the level of the
computer code of
individual components.

Source: compiled by the authors based on: K. Szuper § K. Wotoszyn (2020), ]. Robertson et al. (2022), C.-S. Chirvase

& A. Zamfir (2023), ].V. Barraza de la Paz et al. (2023)

At present, the most effective technological
tools for addressing issues related to strategic
planning of enterprise activities based on its
resource potential are the use of cutting-edge
innovative means - Internet technologies, digi-
tal systems, and online tools. For instance, cloud
technologies allow for a significant reduction in
the time from the proposal of an idea for devel-
oping a specific process or product to its actual
implementation as a final result. The Internet of
Things has become a practical tool for handling
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large volumes of data, enabling remote control
of information arrays, optimising workflows,
and freeing certain resources for other tasks.
Artificial intelligence is indispensable in ad-
dressing a large number of interrelated critical
tasks simultaneously, especially within logistic,
technological, and other interdependent chains.

However, it is worth emphasising that this
toolkit is most advantageous in practice for en-
terprises with a pronounced innovative com-
ponent in their production processes (e.g.,
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technology companies, corporations involved
in manufacturing equipment, software, infor-
mation systems, etc.). Enterprises in the food
industry, the social sphere, as well as construc-
tion and culture, have a lesser need for intensive
integration of innovative systems. Nonetheless,
the implementation of modern solutions into
the workflow provides a significant competi-
tive advantage within their respective sectors.
For example, in the early 21t century, the social
network MySpace was a popular communica-
tion platform. However, with the development of
Internet technologies and the emergence of new
online communication tools, the company clung
to outdated practices, resisting the shift to new
digital standards - in particular, failing to adopt
artificial intelligence tools for processing search
queries and encrypting data. Consequently,
MySpace began to lose popularity, ceding its
leadership to platforms like X (formerly Twitter),
which, unlike MySpace, actively incorporated
the latest technological tools into their develop-
ment strategies (Shylkouskaya, 2024).

The most profitable companies in 2024 -
the energy corporation Saudi Aramco, the in-
vestment company Berkshire Hathaway, and the
information corporation Alphabet Inc. - focused
their operations primarily on the use of cloud
technologies and innovative technological solu-
tions in the digital space to address security is-
sues and maximise the use of resource potential.
Their net profits (in billions of dollars) were as
follows: Saudi Aramco - 113.41; Berkshire Hatha-
way - 106.9; Alphabet Inc. - 94.3. Key financial
performance indicators - revenue, profitabil-
ity, and return (in billions of dollars) — were as
follows: Saudi Aramco: revenue — 494.54; prof-
it — 113.41; return - 180.44; Berkshire Hathaway:
revenue - 369.89; profit - 106.88; return - 102.61;
Alphabet Inc.: revenue - 339.86; profit - 94.27,
return — 202.74 (Derkach, 2024).

In analysing dynamic changes, it is worth
noting the rate of transformation in profitabil-
ity indicators. Saudi Aramco’s petroleum trade
volume in 2024 reached 7.3 million barrels per
day, which is a 7% increase compared to 2023.
At the same time, its revenue in 2023 dropped
to a record low of 30 billion dollars (a 30% de-
cline), although in 2022, the company’s annual
profit amounted to 161 billion dollars (Largest
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companies by marketcap, n.d.). Berkshire
Hathaway in 2024 recorded a record profit of
369.89 billion dollars, almost double that of the
previous year (Palyvoda, 2024). Alphabet Inc’s
revenue rose from 8347 billion dollars at the
end of 2023 to 94.3 billion dollars in 2024 (Annu-
al revenue of Alphabet.., n.d.).

Having analysed the financial indicators
of the world’s three most profitable compa-
nies, it may be concluded that, in general, the
full-scale implementation of ERP system ele-
ments - which are based on process innovation
through the introduction of modern digital tools
and mechanisms into technological, economic,
logistical, human and other functions - is con-
tributing to a trend of annual growth in financial
stability, performance, and the adoption of new
approaches to achieving business objectives.
The forecast for this dynamic remains relevant.

In examining the dynamics of these pro-
cesses and global trends, the following factors
are expected to be implemented into the devel-
opment strategies of these enterprises in the
near future. A common feature of these future
perspectives is the comprehensive digitalisa-
tion and innovation of production processes
and business model planning, including: the
expansion of artificial intelligence function-
ality at all stages of strategic planning; the
digitalisation of financial operations (via on-
line tools); continued adoption of hybrid work
modes for employees (offline-online); the
growth of start-up project creation within ex-
isting corporations; a prioritisation of cyber-
security and total protection of personal data.

The Role of Risk Assessment in Utilising

a Company’s Resource Base

For the harmonious and successful develop-
ment and functioning of any enterprise, it is
crucial to adequately assess its entire available
resource potential and to identify, at early stag-
es, possible risks and threats to the performance
of its functions. Among the most serious risks to
the sustainable operation of enterprises are the
following: frequent changes in the country's reg-
ulatory and legal framework; volatile exchange
rates; political, social, and other challenges
emerging in society, Overall instability and the
inability to engage in long-term forecasting due
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to outbreaks of armed conflicts across various
continents (Sorin & Anca, 2020; Krupskyi et
al.,, 2024). Despite being among the most rele-
vant and widespread in enterprise activity, such
types of threats are difficult to detect at early
stages, and it is equally challenging to take nec-
essary steps to minimise their consequences

or to eliminate the risks altogether. Therefore,
one of the most essential stages in planning
activities within the strategy for utilising an en-
terprise’s resource potential is the risk assess-
ment process, which involves the systematic ap-
plication of a risk identification and mitigation
algorithm (Table 6).

Table 6. Specifics of risk identification in developing
a strategy for utilising the enterprise’s resource potential

Step Description of Activity
1 Search for risks
2 Identifying risks
3 Identifying risks

Specifying risks: factors that
3.1 | contributed to their occurrence
(internal and external).

Grouping of risks: distribution by
probability of occurrence; directions
of impact; intensity and duration of

consequences; probability of minimising

Description of risks: identification
of the primary source of
occurrence; classification of causes
(characteristic conditions) of

the impact. occurrence.
4 Risk analysis
5 Risk assessment
6 Modelling future risk development
7 Monitoring of risk indicators
8 Selecting a strategy to avoid or minimise risks

Source: compiled by the authors based on: V. Baldyniuk (2023), Y. Chen (2023), ]. Nahar et al. (2024)

In the process of developing a strategy for
utilising an enterprise’s resource potential, the
likelihood of various types of risks arising is of
critical importance for planning future opera-
tions. It is essential, first and foremost, to iden-
tify all potential risks that are typical for the
enterprise in accordance with its specific field
of production. For enterprises operating in the
food sector, key risks include the disruption of
logistical chains, outbreaks of disease, restric-
tions on movement due to epidemiological
conditions, climate change, and so forth. Con-
sequently, the enterprise develops its growth
strategy with alternative ways of achieving its
objectives in mind (e.g., transporting finished
products by rail instead of by road, or tempo-
rarily relocating production facilities to other
sites with more stable epidemiological and en-
vironmental conditions). If, however, the nature
of the enterprise’s operations does not permit a
relatively equivalent replacement of traditional
processes, it seeks to use all available tools and
mechanisms to minimise the negative conse-
quences of the most critical threats.
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By adhering to this algorithm for identi-
fying and mitigating risks during the develop-
ment of a strategy for utilising the enterprise’s
resource base, the following positive outcomes
can be achieved: a reduction in expenditure (by
avoiding or minimising unforeseen costs for
standard procedures, which may otherwise lead
to even greater additional expenses); improved
safety standards (early forecasting of potential
risks enables avoidance of unnecessary actions,
such as sharing data with third parties when not
strictly required for the enterprise’s operations);
and the reinforcement of a positive corporate
image (effective risk management leads to more
successful and efficient execution of the enter-
prise’s tasks and responsibilities, thereby mak-
ing it a more attractive partner for investors and
entrepreneurs alike).

Furthermore, forecasting risks and re-
sponding to them in a timely manner lays the
foundation for the enterprise’s long-term sus-
tainable development and ensures the reliabil-
ity of transport and logistical routes. In addition,
the search for, identification of, and response to
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risks stimulates the innovative, intellectual, and
material potential of the enterprise. These fac-
tors underpin the development of a competitive
level of performance, whereby the enterprise,
while leveraging its resource potential and ac-
counting for possible risks, follows a relevant
and effective strategy for its development.

Risk assessment is generally conducted us-
ing two approaches: quantitative and qualita-
tive analysis (Mohonko § Trokhymchuk, 2024;
Hasan et al., 2024). The former may involve
mathematical formulas, specific calculations,
and model or standard comparisons to deter-
mine specific indicators in various areas of en-
terprise activity. This method is most relevant
for evaluating risks in financial operations, bal-
ancing profits and expenses, and conducting
audits of an organisation’s economic perfor-
mance. The latter - qualitative analysis - relies
on expert opinions, facts, historical analogies,
and state standards. This approach is optimal for
assessing risks when evaluating candidates for
positions within the enterprise or forecasting
future actions regarding specific issues.

There are also several types of respons-
es enterprises may adopt in relation to poten-
tial risks. One such response is risk avoidance,
whereby an enterprise chooses a strategy that
entails refraining from activities that might re-
sult in adverse outcomes. This implies that the
company prefers to forgo potential profit op-
portunities rather than face possible losses—for
example, closing a branch or refusing to expand
operations. Alternatively, an enterprise may act
to reduce the likelihood of risk occurrence. This
involves continuing its usual operations while
taking proactive steps to lessen the impact of
potential risks or reduce their probability. For
instance, a company may decide not to update
a product line or its design but heavily invest in
quality control and data protection.

A particular case is the practice of risk-shar-
ing. Here, the enterprise continues to operate
normally but engages a third party - typically a
specialised organisation - to absorb the adverse
effects of a potential risk event. This third party
bears the main financial burden. A direct ex-
ample of this approach is corporate insurance,
where the insurer serves as the third party. An-
other risk response strategy is risk acceptance.
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The enterprise acknowledges the potential risk
but continues to act according to its development
strategy. If adverse conditions arise, it responds
in accordance with the situation and adapts
to internal and external trends. For example,
launching a new production line may be risky but
also holds promise. In this case, the enterprise
proceeds without constraints or third-party in-
volvement, relying solely on the current context.

Risk Management in Enterprises in Ukraine

In Ukraine, the issue of developing a strategy for
the utilisation of enterprises’ resource potential
while accounting for all possible risks remains
highly relevant. In the context of ongoing mil-
itary operations, economic upheavals, and the
widespread destruction of logistical routes, the
number of risks continues to grow, and enter-
prises find it extremely difficult to operate sta-
bly under such conditions without thoroughly
revising existing approaches and adapting to
the realities of the current situation. The risk
of the war continuing into 2025 and 2026 sig-
nificantly impacts the production capacities of
the vast majority of Ukrainian enterprises - in
such circumstances, long-term strategic plan-
ning becomes virtually impossible. Mobilisation
measures directly affect the preservation of do-
mestic enterprises’ resource potential, particu-
larly their labour and professional resources. In
conditions of a limited or insufficient workforce,
the ability of enterprises to perform their func-
tions is significantly hampered.

The International Organization for Stand-
ardization has developed a standard for effective
enterprise risk assessment — Risk Management
(IS0 31000:2018) (ISO 31000:2018 - internation-
al standard, 2018). Based on this, Ukraine has
developed DSTU ISO 31000:2018 Risk Manage-
ment. Principles and Guidelines (Order No. 446
“On the Adoption and Cancellation of National
Standards, Adoption of Amendments to the Na-
tional Standard”, 2018), according to which en-
trepreneurial activity is currently conducted in
the country. Specifically, the work is carried out
following standardised scenarios for shaping
the business landscape, modelled on the prac-
tices of European companies.

In the spring of 2024, the Ministry of Econo-
my of Ukraine presented a forecast of potential
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risks for the development of the entrepreneurial
sector in the country for the period 2024-2027
(Issue “Ukraine: Recovery..., 2024). This forecast
was based on such factors as the likelihood of a
specific risk materialising and the consequenc-
es of its impact on the economic and financial
sectors of the country. According to the findings
of the study, the main threat and key risk to all
sectors of entrepreneurial activity in Ukraine,
without exception, is the “Continuation of war
on the territory of the state”. This was the most
likely risk for 2024 and remains so for 2025 and
2026. By 2027, the probability of this risk occur-
ring is expected to decrease by approximately
50% (Table 7). Other risks identified include gen-
eral economic instability and uncertainty; risks
associated with a contentious geopolitical situ-
ation; the threat of cybercrime; unforeseen leg-
islative changes; climate change (environmental

threat); the rapid development of new technolo-
gies and artificial intelligence; the destruction of
transport and supply logistics routes; the trans-
formation of consumer and client demands and
needs; uncontrolled growth of competition; and
risks associated with social instability.

The risk of logistical disruptions is par-
ticularly critical for food industry enterprises -
due to the breakdown of established transport
routes, entire workflows are dismantled. For
agricultural enterprises, the restrictions asso-
ciated with the occupation of territories pose
the risk of losing land rich in fertile soil, such as
agricultural fields. As a result of being unable
to grow certain crops, such enterprises suffer
significant financial and production losses. A
decline in financial support from partner coun-
tries could be particularly dangerous for socially
oriented enterprises.

Table 7. Risk assessment for Ukraine for the period 2025-2027, %*

Probability of occurrence
Risk
2025 2026 2027
Continuation of the war 13 9 6
Restrictions related to the occupation of territories 12 9 8
Decrease in financial revenues from other governments 13 11 11
Regular mobilisation 10 4 4
Increased migration, brain drain 12 12 10
Negative changes in legislation 9 6 6
Blockade of logistics routes 9 10 11
Slowdown in integration processes 7 6 6
Inflation 7 7 6
Signing a peace agreement on unfavourable terms 8 9 9
Other (environmental issues, social inequality, threat of artificial intelligence, etc.) 6 6 6

Note: * - probability of risk occurrence during a specific period
Source: compiled by the authors based on Issue “Ukraine: Recovery...” (2024)

Analysis of Table 7 reveals several impor-
tant trends regarding the assessment of risks
for Ukraine in the period from 2025 to 2027. The
highest risks in 2025 are the continuation of the
war and the reduction of financial inflows from
foreign governments (both at 13%), indicating
their high probability. Significant threats also
include restrictions associated with the occu-
pation of territories, as well as increased migra-
tion and “brain drain” (both at 12%), which point
to serious socio-economic challenges. At the
same time, certain risks are gradually decreas-
ing. Notably, the risk of further mobilisation
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is expected to fall significantly - from 10% in
2025 to 4% in 2026-2027 - which may reflect a
reduced need for additional military resources.
The risk of negative legislative changes is also
expected to decline from 9% in 2025 to 6% in
2026-2027, indicating projected stabilisation
of the legal environment. However, some risks
remain stable or even increase. For instance,
the risk of logistical blockades rises from 9%
in 2025 to 11% in 2027, potentially signalling
economic and geopolitical difficulties. Similar-
ly, the risk of a peace agreement being signed
on unfavourable terms increases from 8% in
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2025 to 9% in 2026-2027, reflecting growing
concerns about future diplomatic negotiations.
Other threats - such as environmental issues,
social inequality, and the development of artifi-
cial intelligence - remain stable at 6% through-
out the forecast period, which indicates their
ongoing relevance.

Considering the data from Table 7, one can
assess the potential impact of each risk on busi-
ness operations. The prospect of continued
military conflict in the country is undoubted-
ly a major negative factor and the primary risk
for any professional business activity, as war
precludes stable development. Territorial oc-
cupation, migration processes, the emigration
of skilled personnel, and the decline in external
financial support are also key elements posing
direct threats to the enterprise’s resource capac-
ities- human (staff), production (territory), and
economic (finances). These risks are expected
to exert a relatively strong influence and carry
high probability up to 2027. Other risks - such
as logistical disruptions, inflation, and a disad-
vantageous peace agreement - also contribute
to instability in business operations. However,
provided that other, more serious threats are
absent or unlikely, the impact of these risks may
be comparatively minor and could be mitigated
through comprehensive solutions: reforming
transport and logistics policies, redirecting co-
operation to other partners, or shifting towards
more cost-effective means and tools essential
for enterprise operations.

Examining the key elements in the process
of risk assessment in the development of a strat-
egy for the use of an enterprise’s resource base
reveals certain features, core characteristics,
and both strengths and weaknesses. A com-
prehensive approach to assessing likely risks in
the course of an organisation’s regular activities
became relevant as early as the mid-20™ centu-
ry, when Western countries began developing
corporate risk management systems closely
linked to enterprise resource planning. The im-
portance of operational response and adequate
reaction to risks across various sectors of en-
terprise production processes is determined by
the need to adapt to new realities. The applica-
tion of all available new tools and mechanisms
for identifying, tracking, and neutralising risks
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contributes to the harmonious development
and effective functioning of the organisation.

To improve the effectiveness of risk identifi-
cation and assessment during the development
of a strategy for using the enterprise’s resource
potential - and to intensify the outcomes of
counteracting these risks — a specific set of prac-
tices and decisions is proposed. Engaging repre-
sentatives from different departments, sectors,
and divisions (within a single enterprise), as
well as specialists from various fields (within
the same area of activity), in the risk assessment
process will help bring together diverse view-
points and ideas, thereby increasing the likeli-
hood of selecting optimal solutions to problems
caused by specific risks. Furthermore, uniting
personnel within a single enterprise can have a
positive effect on the collective as a whole - this
factor may minimise the likelihood of risk emer-
gence within the workforce in the future (as staff
are an integral component of the enterprise’s re-
source base).

Risk assessment must not be a one-off
act carried out at a specific point in time. This
process should be ongoing and continuous, as
only under such conditions can all production
processes be systematically monitored and the
status of all aspects of the enterprise’s resource
support be effectively controlled. Through con-
tinuous analysis, it becomes possible to intro-
duce timely adjustments to work processes,
update and optimise systems, and address prob-
lem areas. Moreover, constant risk monitoring
is linked to the review of the business environ-
ment, which positively influences the enter-
prise’s overall development and supports the
construction of along-term business strategy.

The active integration of new information
and communication tools into business pro-
cesses and risk detection algorithms is a crucial
element of business strategy development - es-
pecially during crises associated with post-pan-
demic economic recovery and the full-scale war
launched by Russia against Ukraine. The imple-
mentation of new risk assessment mechanisms
allows for quicker and more efficient responses
while conserving such strategic resources as
time and finances. Equipping enterprises with
software aimed at risk detection and mitigation
is a near-term priority, as such solutions can
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substantially enhance the quality of results ob-
tained from the assessment of large volumes of
data - financial and economic reports, project
materials, and business case documentation.
The use of specialised software, as well as arti-
ficial intelligence technologies and personal as-
sistants, helps reduce human influence on tech-
nological processes, thereby minimising the risk
of unforeseen errors and threats.

DISCUSSION

Having examined the issue of assessing poten-
tial risks in the development of a strategy for
utilising an enterprise’s resource base under
crisis and post-crisis transformations, as well
as through the lens of rapid implementation of
new information and communication technolo-
gies, it can be concluded that this issue has been
widely explored by many experts and research-
ers across various sectors and disciplines.

This study emphasised that the system for
utilising an enterprise’s resource base is neither
static nor standardised but rather dynamic and
variable - depending on the type of enterprise,
its field of activity, and the internal structure
of the enterprise itself, which is often unstable
and particularly vulnerable to risk exposure. A
similar perspective is shared by M. Al-Amin et
al. (2023), who describe the resource utilisa-
tion system of an institution as one of the pre-
requisites for the sustainable development of a
company as a competitive force in the entrepre-
neurial environment. However, this study high-
lighted that the key practical advantage of such a
system lies in the possibility of implementing its
individual parts and components, which proves
to be quite effective and productive.

The issue of the lack of clear definitions for
the terms “enterprise resource potential”, “risk”,
and related concepts in the literature was raised
in this work. It was noted that interpretations
may vary depending on the country and its fi-
nancial and economic status. T. Talasi & L. Sey-
mour (2022) hold a similar view, drawing paral-
lels when comparing enterprises from countries
with differing levels of economic development-
where the higher the financial and economic
indicators of a particular company within a giv-
en state, the broader the range of resources at
its disposal, and vice versa. Nevertheless, this
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study placed greater emphasis not on the state
economy shaping the development level of an
enterprise, but on the notion that the operations
of such enterprises contribute to the overall
well-being of the state in which they operate.
Depending on the analysis of the enter-
prise’s area of activity and the key component
of its resource potential - i.e., the one most ap-
plied in achieving its objectives - the nature and
orientation of its operational strategy are deter-
mined. This idea aligns with the view expressed
by N. Zumal & N. Sibindi (2023) concerning the
classification of risks across companies in var-
ious fields of activity and the subsequent stra-
tegic planning depending on the analysed risks.
These authors argued that risks related to per-
sonnel or technical staff may, in some cases, be
disregarded, whereas those connected to pro-
duction or logistics processes must not. This
study, however, focused on the standpoint that
all operational areas of an organisation are im-
portant and that all probable risks must be as-
sessed and, where possible, minimised.
Without the targeted integration of digital
technologies and online services into the oper-
ations of industrial, economic, and other types
of enterprises, it will be increasingly difficult to
develop business activities and create competi-
tive products in the near future. This conclusion,
presented in the study, echoes the arguments
of A. Taher et al. (2020), who regarded emerg-
ing technologies as a genuine achievement of
the third millennium and referred to digital
systems enabling enterprise management-par-
ticularly in terms of risk management optimisa-
tion-as the most effective tools for developing a
new-format economy. Nonetheless, this study
also examined information and communica-
tion technologies from a critical perspective,
acknowledging their potential harm if misused,
implemented unprofessionally, or misunder-
stood in terms of their purpose and functionality.
The article emphasised that various crisis
phenomena of the early 21 century — econom-
ic downturns, the outbreak of the COVID-19
pandemic, and military conflicts - negative-
ly impacted entrepreneurial activity in most
countries, resulting in an overall deterioration
of the state’s financial and economic sector and
unforeseen transformations in the industrial,

Economics and Business Management (15)4



Balan et al.

economic, and social domains. N. Abdelwahed &
B. Soomro (2023) expressed very similar views,
highlighting that the pandemic restrictions of
the early 2020s caused unprecedented damage,
particularly to industrial and manufacturing
enterprises, since their development strategies
had not anticipated a crisis of this scale and
therefore lacked contingency steps to mitigate
its effects. However, this study also noted that
certain corporations — especially those based
on digital and online technologies - managed
not only to survive but also to thrive and consoli-
date their positions under new, constrained, and
stressful external conditions.

This research stressed that organisations
should implement dynamic online technologies
and digital risk management systems to en-
hance their capacity for risk identification, anal-
ysis, and mitigation, as well as to enable timely
responses and adequate countermeasures in
line with established rules and regulations. Sim-
ilar conclusions were drawn by Y. Patel (2024)
and researchers A. Karpenko & N. Karpen-
ko (2023), who argued that, to achieve their ob-
jectives, enterprise leadership must maintain
organisational resilience, adopt proactive risk
management, and foster a culture of interper-
sonal relations based on continuous improve-
ment - by leveraging cutting-edge innovative
solutions, mechanisms, systems, and tools. In
addition, this study underscored the need for
ongoing staff training and professional develop-
ment to avoid risks related to interactions with
new systems and software.

To intensify business activity and adapt
companies to the stressful external conditions
of the modern world, it is crucial to develop and
maintain a robust theoretical foundation on this
issue. This includes supporting research, shap-
ing a consistent conceptual framework, and
cultivating an understanding of the essence and
content of risk management systems among
all participants in economic activity. G. Sorin &
E. Anca (2020) reached similar conclusions in
their research, describing entrepreneurial ac-
tivity through both practical and theoretical ap-
proaches, which they viewed as interdependent,
with each derived from the other. However, this
study placed greater emphasis on the practical
dimension - namely, the achievement of set
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goals and the minimisation of risks in opera-
tional processes — which was considered more
significant than theoretical inquiry alone.

Beyond the implementation of objectives
outlined in a company's development strategy
based on its resource potential, this research
emphasised the importance of thorough prepa-
ration when selecting such a strategy. If the
action plan does not reflect the enterprise’s
real capabilities, successful growth becomes
virtually unattainable. According to K. Alawat-
tegama (2022), a comprehensive analysis that
encompasses even the smallest elements of an
enterprise’s resource base should be the first
step before beginning operations. Even seem-
ingly neutral factors - such as office layout,
temperature and humidity levels, and the staff's
ability to communicate seamlessly in offline set-
tings — must be taken into account.

In examining aspects of strategic enterprise
development through the effective and optimal
use of all available resources, while estimating
the likelihood of various risks, several key fac-
tors can be highlighted. This topic is widely dis-
cussed at various levels of public and state gov-
ernance, as the success of industrial and other
businesses directly influences a country’s sus-
tainable development. Based on expert and spe-
cialist conclusions as well as the findings of this
research, it can be concluded that the issue will
remain relevant - owing to the ongoing need for
theoretical and scientific justification of specif-
ic components of enterprise risk management
systems within the context of the evolving glob-
al economy.

CONCLUSIONS
The enterprise resource planning system en-
compasses various concepts - such as “resource
potential’, “resource base”, “entrepreneurial
potential”, “risk”, and others - all of which are
integrated into a single, logically coherent phe-
nomenon, the essence of which lies in the de-
velopment of a conceptual framework for the
system of strategic planning of an enterprise’s
resource potential. An analysis of the most suc-
cessful global corporations (such as Google and
Meta) in terms of capitalisation reveals that their
profitability stems from a comprehensive and
balanced approach to developing their growth
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strategy based on the entirety of their availa-
ble resource base. This base comprises a broad
array of components, including human capital,
technological capabilities, financial resources,
intellectual and innovation assets, and techno-
logical aspects.

The availability of specific resources within
an enterprise contributes to the formation of a
more extensive and flexible development strat-
egy. Drawing on accumulated experience, as
well as the effectiveness and quality of existing
resources, a corporation is able to reduce the
preliminary stages of strategy implementation
(in particular, the stages related to risk identifi-
cation and initial assessment) and move direct-
ly to minimising their adverse consequences.
The global demand for systems that ensure a
comprehensive approach to strategic planning
in enterprises has been shaped by the histori-
cal development of risk management systems,
which, at the beginning of the 215t century, began
to rely on cutting-edge information and com-
munication tools, digital systems, and online

to emerging threats, and neutralise the nega-
tive impact of risks. For Ukraine, risk manage-
ment within the strategic planning process for
enterprise development is an especially urgent
task. A key outcome should be the creation and
implementation of strategies that enable do-
mestic corporations to fulfil their objectives un-
der conditions of crisis transformation brought
about by military conflict, economic turbulence,
labour shortages, and other challenges.

In order to enhance the relevance of the
findings for future academic inquiry, it appears
expedient to examine this area of economic
activity at the enterprise level in the context of
Ukraine’s post-war recovery. Promising direc-
tions for further research include the analysis
of how enterprises across various sectors (e.g.,
food, construction, and trade) utilise their ex-
isting resource potential during the adaptation
process associated with the country’s post-war
recovery and the restoration of its economic
framework.
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OuiHKa pu3uKiB NpUu po3pobLi cTpaTerii BUKOPUCTaHHSA
pecypcHoro norteHuiany nianpueMcTBa B Cy4aCHMUX YMOBaxX

AHoTauiq. ParioHanbHe BUKOPUCTAHHS PeCcypciB MiHiMi3ye pusukry peanizanii miampueMcTBoM
CBOiX 3aBHaHb B yMoOBaX 3MiH ¢iHAaHCOBO-eKOHOMIUHOI cuTyauii Ha IT06aJBHOMY piBHI.
Metoi0 po6oTu 6y10 BU3HAUEHHS KIIOYOBHX 3arpo3 y IIpOIleci IMIaHyBaHHS CTPATETiYHOTO
PO3BUTKY ITiAIIPUEMCTBA LUISXOM aHaJi3y MHOro IOTeHLiany Ta o6cATiB pecypcHOi 6asw.
OCHOBHUMM MeETOJaMu 6yiy CUCTEMHUUN aHasi3 (OKpecsiieHi CKIafoBi Mpo6ieMaTury), Ta
icropuununit (PO3IISTHYTI €Taly CTAHOBJIEHHS Ta PO3BUTKY CHUCTEMU OLHIOBAHHS PECYPCHOTO
MOTEHL[iay MiANPUEMCTEA). BUSHAYEHO, IO MOHATTA BUKOPUCTAHHSA PECYPCHOTO MOTEHIiany
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Risk assessment in the development of strategy...

i acmekTy, MOB'A3aHi 3 JAHMMU IIPOLieCaMy, MalOTh IIMPOKE KOJIO TPAKTYBaHb, 110 3TPyHOBaHi
3a XapaKTepUCTUKaMM, OCOBIMBOCTAMU Ta cheludikamMu. YV TIpolieci aHasmi3y HmisJbHOCTI
KOMITaHil, Takux K Google Ta MySpace, BUSHAY€HO III0 IIPaKTHUKA ¥ PO3po6Ili Ta BUKOPHUCTAHHI
CTpaTeriy 3acTOCyBaHHS pecypcHOi 6a3u pAmOM KOPIOpallii ITOKasye, II0 HaMbiNbIl BHAso
Ta 3a MpU3HAUEHHAM JaHUU IiIXiA peasni3yeTbcsd B KOMIIAHIfX MEepeBa’XHO TEXHOJIOTIYHOIO
Ta iHQOpMaLiMHOrO CpAMyBaHHA. V CBOiM po60Ti Taki MigIIPHEMCTBA BUKOPHCTOBYIOTH BCIO
HasgBHY pecypcHy 6a3y (TpymoBi pecypcH, TeXHOJIOTIYHi MOTYXXHOCTi, GiHAHCOBI MOXJIMBOCTI,
iHHOBAIIiMHI 3HAHHSA, iIHTe/IeKTyaIbHUI Hapo6iTOK). BUsHaUYeHO, 1110, 6a3yI04KCh Ha IIUX PeCypcax,
MMATIPUEMCTBO PO36YIOBYE CTPATETi0 PO3BUTKY, KA BKJIIOYAE MOHITOPUHT HaABHUX CLeHApIiiB,
[TaHyBaHHSA CTpaTerii, [iaapHiCTh 3a cTpaTerielo, i maHi mpollecy He BiIKUAAIOTh BapiaHTH 06X0Iy
abo BiZMOBM Bif, OZHMX €TaIliB Ta JONyYEeHHS HOBUX KPOKIB 0 CTBOPEHHS cTparerii. LnsxoM
OLIiHIOBaHHA THUX YM IHIIMX PU3KKIB (IPOMOBKEHH 60M0BUX [il, MOCHUIEHHA Mo6iisaliii To1ro)
6yJ710 aKIEHTOBAHO BipOTiZHICTh iIHTEHCUBHOCTI iX BIUIMBY Ha IOZaJIBLII TEHIEHII] 3 PO3BUTKY
HiAIIPUEMHULIBKOI OiIIbHOCTI B YKpaiHi. BCTaHOBJIEHO, IO AJI YKPAIHCBKUX IIAIIPUEMCTB, fKI
MIPOZIOBKYIOTh CBOIO HisJIBHICTh B YMOBax BiMiHU, ITPOBEIEHHS 3aXOMiB 3 PU3UK-MEHEIKMEHTY,
€ HaJ3BUYaMHO BaKJIMBUM 33IaHHAM, OCODJIMBO B KOHTEKCTI TTOIIYKY aJbTepHATUBHUX LUIAXIB
PO3BUTKY ITiATIPUEMCTBA. Pe3ybTaT MOXKYTh 6YTH BUKOPUCTAHI K MPaKTUYHI HAIIpaIllOBaHHS
IIJIS1 HAyKOBUX ITOIIYKiB 32 TEMOIO

Knio4oBi cnoBa: eKOHOMiYHAa MisUTBHICTB; KalliTal; CUCTeMa YIpaBIIiHHS; iHHOBAIl; LMdpoBi
IHCTpyMeHTU
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Assessment of the quality of accounting information...

of accounting and the application of international financial reporting standards, as well as the
use of software for automating accounting processes. The main results demonstrated that the
quality of accounting information significantly affects the financial stability and competitiveness
of agricultural enterprises. The study revealed that insurance is key for farmers in reducing
risks. In 2024, payouts under the MeteoZakhyst insurance programme hit 231 million UAH, with
an average reimbursement rate of 52%. The study determined that automation of accounting
processes, implementation of international standards and staff training can significantly improve
the accuracy, transparency and efficiency of financial reports. Using such programmes as Farm
Management Systems and GeoPard can optimise accounting processes, reducing the probability
of errors, improving the accuracy of financial data and increasing the efficiency of management
decisions. At the same time, the study determined that there are significant challenges, including
low employee skills and limited use of digital technologies in small businesses, which create
difficulties for the implementation of the latest solutions. The conclusions confirm the importance
of improving the quality of accounting information for the effective management of agricultural
enterprises, especially in the context of a changing economic situation, high competition and global
challenges such as climate change and volatility in financial markets. The practical significance of
the study is determined by the fact that its results can be used by agricultural enterprises to improve
accounting practices, increase the accuracy and transparency of financial statements, as well as to
integrate the latest digital technologies and international standards to increase financial stability

and competitivenes

Keywords: digitalisation; accounting; reporting; transparency, audit; budget; control

INTRODUCTION

The assessment of the quality of accounting
information in the financial and management
reports of agricultural business enterprises is
conditioned by several factors that determine
the importance of accurate, transparent and
efficient accounting in the context of modern
economic challenges. The agricultural sector is
the backbone of the economy of many countries,
including Ukraine, and has specific features that
affect the way business transactions are recog-
nised in accounting and reporting. The specifics
of accounting in agricultural enterprises are re-
lated to seasonality, specific natural conditions,
diversity of activities and market volatility. The
accuracy and reliability of accounting informa-
tiondeterminethe effectiveness of management
decisions, the ability to attract investments, fore-
cast financial results and make strategic deci-
sions for the development of agricultural enter-
prises. Due to globalisation and the integration
of agricultural enterprises into international
markets, ensuring compliance with financial
and management reporting with international
standards is becoming even more important.

Studies of the quality of accounting infor-
mation in agricultural enterprises indicate the

importance of transparent accounting mecha-
nisms for ensuring financial stability and effi-
ciency of management decisions. C. Khadka et
al. (2024) confirmed that the quality of account-
ing information directly affects the success of
agricultural enterprises. However, the study
identified gaps in the study of the impact of ex-
ternal economic factors and the integration of
international standards in the accounting of
agricultural enterprises, which require further
research. Digitalisation of accounting in agricul-
tural enterprises is an important element of the
modernisation of business processes. N. Potry-
vaieva et al. (2022) studied the use of information
technology to transform accounting processes
in the agricultural sector of Ukraine, identifying
factors that slow down this process, such as in-
sufficient funding and low qualifications of em-
ployees. However, there is still a need to study
the problems of providing rural areas with dig-
ital infrastructure and government support for
digital solutions for agricultural businesses.

The importance of accounting information
for the economic development of agricultural
enterprises is obvious, in the context of strategic
management accounting. M. Cavlin et al. (2022)
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studied the importance of strategic manage-
ment accounting for business decision-making,
emphasising that its application can increase
the efficiency of management decisions and
contribute to the sustainable development of
enterprises. The results of the studies demon-
strated that strategic management accounting
is necessary to assess market opportunities and
threats, but there is still insufficient research on
how its implementation can affect the adapta-
tion of agricultural enterprises to changes in the
economic environment. The impact of digital
technologies on the effectiveness of these tools
in the agricultural sector is one of the aspects
that requires further study.

Financial statements are necessary for the
assessment of the financial performance of
agricultural enterprises. N. Krasnostanova et
al. (2022) determined that the main indicators
of financial stability are net working capital, the
coefficient of autonomy, manoeuvrability and
financial stability. They also note the absence of
a unified methodology for assessing the finan-
cial condition of agricultural enterprises. The
study also includes the need to improve finan-
cial reporting methods, especially concerning
the assessment of profits of agricultural enter-
prises. Cash flow management is important for
ensuring the financial security of agribusiness-
es, especially in the post-war reconstruction pe-
riod. Y. Manachynska et al. (2024) identified the
need to improve approaches to financial model-
ling to increase the investment attractiveness of
agricultural enterprises. The study emphasised
the role of actuarial accounting and reporting
in attracting foreign investment. However, gaps
that require further study include the integra-
tion of the latest digital technologies for more
efficient cash flow management of agricultural
enterprises.

Financial management in agricultural en-
terprises often faces problems related to insuf-
ficient funding and inefficient management
practices. K.M. Mang'ana et al. (2023) investigat-
ed the impact of financial management prac-
tices on the performance of small and medi-
um-sized enterprises in the agricultural sector
in Tanzania. The study determined that work-
ing capital and financing management have a
significant positive impact on the financial and
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organisational efficiency of agricultural en-
terprises. However, accounting and financial
reporting practices did not show a significant
impact on the efficiency of these enterprises,
indicating the need for further research on spe-
cific financial management practices.

Factors affecting the quality of financial re-
porting of agricultural enterprises are impor-
tant for effective management. M. Dordevi¢ et
al. (2024) determined that profitability, debt lev-
el and audit of the company are significant de-
terminants of financial reporting quality (FRQ).
However, the results show that factors such as
liquidity, board size, and audit timing do not
have a statistically significant impact on FRQ.
Issues that require further research include the
relationship between corporate governance and
financial reporting quality, as well as a deeper
study of the impact of different types of audit
firms on FRQ.

For the effective functioning of agricultural
enterprises, it is necessary to create a system
of accounting and analytical support. V.V. Gryn-
chuk (2024) noted that this system should in-
clude financial accounting, analysis and in-
ternal control. The study demonstrated that
financial accounting gives a complete picture
of the financial condition of the enterprise, but
for a more detailed analysis, data from manage-
ment accounting is needed. The development
of new methodological approaches to integrate
management and financial accounting to make
management decisions more effective is a prob-
lem that requires further research.

The study aimed to assess the effectiveness
of the use of accounting information for mak-
ing management decisions in agricultural en-
terprises and to identify factors that affect the
quality of financial and management reporting.
The objectives of the study were to analyse the
main methods of assessing the quality of finan-
cial and management reporting of agricultural
enterprises; to identify factors that affect the re-
liability of accounting information in agricultur-
al business enterprises.

MATERIALS AND METHODS
The study was empirical and based on a com-
bined approach to assessing the quality of
accounting information in the financial and
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management reports of agricultural enterpris-
es. The main materials of the study included
scientific publications, in particular (Poppe et
al, 2023; Abiri et al., 2023; Fernando, 2024),
which covered the issues of digitalisation of
accounting, implementation of international
financial reporting standards, use of analytical
approaches to assessing the quality of account-
ing information and the impact of automation of
accounting processes on the efficiency of man-
agement of agricultural enterprises.

The analysis of software used in the agricul-
tural sector for accounting and financial man-
agementautomationwas emphasised. The study
analysed such specialised software solutions as
MASTER:Agro (n.d.), GeoPard (Independent Pre-
cision... n.d.) and Farm Management Systems
(Farm Management Systems guide..., 2020). The
study also covered the most widely used soft-
ware solution, BAS Accounting (n.d.). As part of
the study, a SWOT analysis of the quality of ac-
counting information in Ukrainian agricultural
enterprises was conducted, which identified
the main strengths, weaknesses, opportunities
and threats associated with the use of financial
and management reports. The analysis incor-
porated aspects such as the level of automation
of accounting processes, compliance with inter-
national standards (IFRS), the impact of digital
technologies on reporting transparency, and the
role of the human factor in financial data man-
agement. Based on the findings, practical rec-
ommendations were developed to improve the
quality of accounting information in agricultur-
al enterprises.

A comparative analysis of approaches to as-
sessing the quality of accounting information
in agricultural enterprises of Ukraine, Italy, the
European Union, China and the United Kingdom
was conducted. In particular, the approach used
in Italy was studied, namely the Multi-Criteria
Resilience Performance-Weighted Sustainabil-
ity Composite Indicator (MRP-WSCI) method,
which integrates environmental, economic and
social indicators. The analysis of this approach
assessed its acceptability for Ukrainian agri-
cultural enterprises and the prospects for ad-
aptation to increase the level of sustainable
development. The study also analysed the for-
mation of non-financial reporting in Ukrainian

enterprises, which includes compliance with the
principles of sustainable development, assess-
ment of labour conditions, investment in the
regions, and implementation of International
Financial Reporting Standards (2013). Challeng-
es related to the need to digitalise processes and
adapt to the environmental and social require-
ments of the European Union were studied.
The use of Data Quality Assurance (DQA) tools
to improve data quality in precision agriculture
was analysed for the EU countries, particularly
Germany. The introduction of environmental
indicators, such as nutrient balance, and their
impact on reducing costs and increasing the
environmental sustainability of enterprises is
considered. In China, an approach based on the
use of Big Data and artificial intelligence (AI) to
improve the efficiency of the agricultural sector
is explored. The use of multidimensional indices
was analysed to assess the quality of accounting
information and the use of digital technologies
to forecast resource requirements and optimise
production processes. In the UK, the use of key
performance indicators (KPIs) to assess oper-
ational efficiency in livestock production was
investigated based on the Farm Platform data.
The efficiency of using KPIs to improve the ac-
curacy of management decisions and optimise
costs was analysed. The results of the analysis
were used to assess the state of accounting in-
formation and develop reasonable recommen-
dations for improving its quality, which will help
to improve management processes, increase
transparency of reporting and competitiveness
of agricultural enterprises.

RESULTS AND DISCUSSION
Accounting information is one of the main el-
ements of management activities in agricul-
tural enterprises, and its importance cannot be
overestimated. In the agricultural sector, which
depends on a variety of internal and external
factors, such as weather conditions, fluctua-
tions in raw material prices and end products,
it is important to have accurate, up-to-date and
detailed data to make the right decisions. The
concept of accounting information covers the
entirety of data on the financial and business ac-
tivities of an enterprise thatis used to prepare fi-
nancial and management reports. This includes
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data on revenues, expenses, liabilities, assets,
and all transactions performed by the company.

Financial statements are based on account-
ing data and show the true financial position of
a company. For agricultural enterprises, the re-
liability of accounting information is important,
as changes in the market and natural conditions
can significantly affect economic results. The
accounting information system can be used to
monitor the use of financial and material re-
sources and assess the effectiveness of various
methods of managing production processes.
Financial and management accounting are im-
portant components of this system, as they can
be used for the management of the enterprise to
make strategic decisions based on reliable data
(Abdollahi et al., 2020).

When preparing accounting information
for agricultural enterprises, it is necessary to
consider seasonality, weather dependence and
the specifics of the use of natural resources. For
instance, the agricultural sector has specific
accounting for the costs of agricultural opera-
tions, purchases of seeds, fertilisers, fuel and
maintenance of machinery and equipment. In
addition, agricultural enterprises must consider
the specifics of land valuation, crop yields, the
value of biological assets and agricultural prod-
ucts, which are subject to market fluctuations
(Brukhanskyi et al., 2015).

The introduction of modern technolo-
gies into accounting practices is an important
step towards improving the efficiency of data
processing and reducing the probability of ac-
counting errors. Automation of accounting
processes with the use of specialised software
products significantly optimises internal pro-
cesses of agricultural enterprises. Integrated
modules for financial reporting, inventory, tax
and payroll accounting, as well as adapted ver-
sions for agribusiness, can be used for the ac-
counting of biological assets and the costs of
production of finished goods at agricultural
enterprises. This speeds up data processing and
improves its accuracy, as financial and produc-
tion indicators are automatically synchronised,
reducing the probability of human error. Auto-
mated accounting systems significantly expand
the capacity of enterprises to analyse and un-
derstand their financial performance through
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the integration of specialised analytical tools.
These systems enable the assessment of asset
and capital profitability, helping to determine
how efficiently the company’s resources are be-
ing utilised (Akimova et al., 2024).

MASTER:Agro is a specialised software for
automating accounting and management pro-
cesses, enabling record keeping of production
processes in crop and livestock production,
effectively controlling the costs of growing
biological assets, which is important for the
agricultural business with its sectoral charac-
teristics. The implementation of this system
reduces errors associated with the lack of clear
data organisation and real-time analysis (MAS-
TER:Agro, n.d.).

GeoPard is used for automating land man-
agement and monitoring field operations, en-
abling more accurate analysis of farmland fer-
tility. The system provides timely data updates
and real-time monitoring, enabling managers
to respond quickly to changes in business con-
ditions, such as weather changes or fluctuations
inmarket prices for products. This efficiency en-
sures more efficient management of production
processes and minimises the risks associated
with poorly informed management decisions
(Independent Precision..., n.d.).

Farm Management Systems (FMS) are one
of the most comprehensive solutions for au-
tomating agricultural accounting. They can be
used to automate the accounting of sown areas,
yields, crop costs and track the processes from
planting to sale of products. Such software sig-
nificantly improves the accuracy and efficiency
of management decision-making, as data from
different stages of production is automatical-
ly processed and transferred to the system for
analysis. This not only reduces the probability of
errors but also helps to identify deviations from
the plan in a timely manner and adjust it (Farm
Management Systems..., 2020).

Digital technologies that integrate various
aspects of accounting processes enable agri-
cultural enterprises to store and process large
amounts of data in real time, which is impor-
tant for adapting to the rapidly changing envi-
ronment of the agricultural sector. As a result,
automation not only reduces the possibility of
errors but also promotes greater transparency
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in financial reporting, which facilitates inter-
action with tax authorities and auditors. Ulti-
mately, the implementation of such systems
significantly improves the effectiveness of man-
agementdecisionsandensuresthestabilityofthe

enterprise’s financial processes. (Abiri et
al.,, 2023). Table 1 compares the main functions,
approximate costand advantages of various soft-
ware products, such as MASTER:Agro, GeoPard
Agriculture and Farm Management Systems.

Table 1. Comparison of software solutions for automation

of accounting and management in agribusiness

. . . Reduction of the Additional economic
Software Main functions Average cost (USD/pik) probability of emors benefits
Accounting, human 300-500 USD (basic Control of du.p||cate. Scalability, integration
resources, warehouse . documents, arithmetic : .
BAS L versions), up to 2000+ . with external services,
. logistics, sales and B checks, and automatic . .
Accounting X USD (enterprise X s real-time analytics,
purchases, production ) updating of legislative .
solutions) modularity
processes, tax reports norms
Management of Elimination of . .
crop and livestock | calculati Modularity, real-time
roduction processes manual calculations, analytics, integration
MASTER:Agro P . Y 500-1,000 USD minimisation of . .
accounting, analytics ; - with equipment, API
. data discrepancies, )
and reporting, data : connection
. . standardised templates
integration
Geodata analysis, Automatic detection of | Scalability, increased
seasonal monitoring of | Prices are not published | anomalies, elimination | yields, environmental
GeoPard - : . X X . .
- crops, creation of yield (depending on scale of data discrepancies, impact, and reduction
Agriculture . . X
maps, data integration and module) and prompt data of excessive use of
via API updates chemicals
Standardisation
Production process 500-1,000 USD (basic of technological e
. : Scalability, risk
planning, operational packages), 3,000- processes, control L
Farm S prediction, and
management, crop 10,000+ USD (advanced of duplication of ]
Management Lo h . . environmental
Systems (FMS) monitoring, analytics solutions), 15,000- operations, and ontimisation through
Y and reporting, data 50,000+ USD (custom elimination of P R oug
. . . ) precision zoning
integration development) discrepancies between
departments

Source: developed by the authors based on Digitisation of the pig business (2019), Feodal FMS... (2023)

All of these software solutions have unique
advantages, providing a selection of the most
suitable solutions. BAS Accounting is the
cheapest option with prices ranging from 300-
500 USD, offering important features such as
accounting, HR, warehouse logistics and auto-
matic checks that reduce the probability of er-
rors. It is suitable for small and medium-sized
enterprises but may be limited for larger ones
without upgrading to more expensive versions.
Farm Management Systems (FMS) is the most
expensive option, with prices ranging from
15,000 USD to 50,000+ USD, and offers produc-
tion planning, crop monitoring, data integra-
tion, and environmental optimisation, making
it suitable for large agricultural companies.
GeoPard Agriculture, while not publicly priced,
is optimal for large enterprises due to its po-
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tent geodata analysis, increased yields, and re-
duced chemical costs. For medium-sized busi-
nesses, MASTER:Agro, priced from 500 USD to
1,000 USD, is the best choice due to its modu-
larity, real-time analytics, and integration with
equipment. All the above software solutions
automate routine operations, reduce costs, im-
prove data accuracy and optimise resources,
which helps to increase efficiency and competi-
tiveness in the market.

Furthermore, accounting information is es-
sential for attracting investment in agricultural
enterprises. Investors and lenders rely on relia-
ble and transparent financial statements when
assessing the potential of an enterprise. This is
especially relevant for agricultural enterpris-
es, as many of them require large investments
in production development, improvement of
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technical facilities or increase of sown areas.
High-quality accounting information, its trans-
parency and accuracy attract financing from
both the government and private investors. For
instance, companies that keep records follow-
ing International Financial Reporting Stand-
ards (2013) can provide greater credibility to
their financial statements, which is a key factor
in attracting investment. Over the period 2022-
2024, Myronivsky Hliboproduct (MHP), which
accounts for the following international finan-
cial reporting standards, raised UAH 14.8 billion
to develop its business in Ukraine (MHP entered
the TOP of the largest..., 2024). Compliance with
international financial reporting standards in-
creases the company'’s transparency, which re-
duces investment risks and increases investor
confidence. Such financial transparency pro-
vides an assessment of the company’s financial
position and prospects, which is an important
factor in attracting investment.

In turn, government investment pro-
grammes often require detailed and transpar-
ent financial reporting to assess the effective-
ness of the use of public funds. This ensures that
government agencies have greater confidence
in enterprises, which attracts funding through
grants, subsidies and other government support
programmes. Thus, accounting information is of
great importance for agricultural enterprises. It
is the basis for managing financial flows, making
management decisions, assessing the efficiency
of resource use, managing risks and attract-
ing investments. An important condition for
its effective use is the introduction of modern
technologies in accounting processes, as well
as continuous improvement of data collection,
processing and analysis methods.

The main tool for external users, such as
tax authorities, creditors and investors, is fi-
nancial reporting. It contains several key docu-
ments, including the balance sheet (statement
of financial position), income statement (profit
and loss), cash flow statement and statement of
changes in equity. The balance sheet provides
information about the company'’s assets, liabil-
ities and equity as of a certain date, which can
be used to assess liquidity and financial stabili-
ty. The income statement shows the company’s
revenues and expenses over a certain period
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and shows how profitable it is. The statement
of cash flows shows the sources and uses of
cash; this is especially important for agricultur-
al enterprises, as cash flows vary depending on
the season. The statement of changes in equi-
ty shows how the structure of equity changes,
whether due to new investments or dividend
payments. Notes to the financial statements pro-
vide additional information that demonstrates
the specifics of accounting for biological assets
of agricultural enterprises (Fernando, 2024).

Management reporting, on the other hand,
is designed for managers, the primary users of
this information. Its main task is to provide in-
formation that can be used for decision-making
in operational management. The income state-
ment, production cost report, resource efficien-
cy report and budgets and forecasts are part of
the package. The income statement provides in-
formation on financial performance over a cer-
tain period, which helps management assess the
profitability and efficiency of production pro-
cesses. The production costs report can be used
to assess the costs of, among other things, crops,
land cultivation, fertilisers, pesticides, machin-
ery and fuel. The resource efficiency report can
be used to assess how efficiently the company
uses its natural, material and human resources
to maximise productivity. Budgets and forecasts
are important tools for planning and forecast-
ing financial results, which enable management
to adjust the company’s development strategy
promptly (Fernando, 2024).

The peculiarities of the agricultural sector,
such as seasonality of production and depend-
ence on weather conditions, require a specific
approach to the recording of business transac-
tions in accounting and the formation of infor-
mation in reporting. Agricultural enterprises
often face high costs at the initial stages of pro-
duction (sowing, fertilising, cultivating land),
while revenues from the sale of products come
only after harvest. This creates a need for spe-
cial accounting that considers seasonality and
ensures effective cash flow management. The
specifics of agricultural production in financial
and management reporting can be used to accu-
rately estimate costs and revenues at different
stages of the production process and respond to
market changes promptly (Guido et al., 2020).
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Thus, the system of financial and manage-
ment reporting in agricultural enterprises is
key for ensuring effective management, con-
trolling costs and revenues, as well as for plan-
ning and forecasting performance. The spe-
cifics of agricultural production and the use of
modern technologies in accounting processes
are necessary conditions for achieving finan-
cial stability and the successful development of
agricultural enterprises.

Assessing the quality of accounting in-
formation is an important aspect of ensuring
effective management at agricultural enter-
prises. The quality of accounting information
significantly impacts making the right man-
agement decisions, which directly affects the
financial results of the enterprise. In this con-
text, there are key criteria for assessing the in-
formation provided in the form of financial and
management reports. Each criterion has spe-
cific characteristics and significance, especial-
ly in the agricultural sector, where seasonality
of production, dependence on weather condi-
tions and fluctuations in market prices require
objective and timely accounting of business
transactions.

Reliability of accounting information is a
key criterion. It ensures an objective reflection
of all company operations, such as the costs of
crops, cultivation of agricultural land, machin-
ery, wages and other expenses. This is especially
important for the agricultural sector, as incor-
rect accounting can lead to incorrect manage-
ment decisions, which in turn can lead to finan-
ciallosses. The second important criterion is the
objectivity of accounting data. In the agricultural
sector, where all production processes are sea-
sonal, timely data updates are a prerequisite
for making management decisions. To ensure
effective planning and forecasting, information
oninventories, costs, and revenues must be con-
stantly updated in real time (Poppe et al,, 2023).

Information compilation is another im-
portant indicator that determines how well all
aspects of a company’s operations are covered.
Crop types, yields, soil conditions, machinery ef-
ficiency and other factors are often a challenge
in the agricultural sector. To get a complete pic-
ture of the company’s performance, all these
elements must be considered in the reporting.

For agricultural businesses, accessibility and
simplicity of accounting information are es-
sential. To make quick decisions, management
must have easy access to data, especially when
the weather changes, which affects production
processes. In addition, the transparency of the
company's operations depends on the informa-
tion being available to auditors, tax authorities
and other stakeholders.

Datareliability and security are vital for agri-
cultural enterprises, as they may use credentials
to make decisions about lending, attracting in-
vestment, or meeting regulatory requirements.
Protecting credentials from unauthorised ac-
cess and damage ensures that external or-
ganisations have confidence in the company
(Boyko, 2018). Compatibility of accounting infor-
mation with other information systems of the
company is another important criterion. Agri-
cultural enterprises should integrate financial
accounting operations with information gener-
ated in management accounting on inventories,
biological assets and costs to manage produc-
tion processes. This ensures maximum efficien-
cy and prevents duplication of data or unneces-
sary information processing costs.

Furthermore, the accounting information
must be transparent and comply with all finan-
cial reporting standards, both nationally and in-
ternationally. One of the main national financial
reporting standards in Ukraine is Order of the
Ministry of Finance of Ukraine No. 73 “On Ap-
proval of the National Regulation (Standard) on
Accounting 1 “General Requirements for Finan-
cial Reporting”” (2013), which regulates the ba-
sic requirements for the composition and pres-
entation of financial statements. This standard
ensures transparency and compliance of finan-
cial statements with national requirements.
At the international level, the most important
standards are the International Financial Re-
porting Standards (IFRS) (2013) developed by
the International Federation of Accountants
(IFAC). IFRS are the basis for financial report-
ing in more than 140 countries, and its main
goal is to ensure transparency, comparability
and understandability of financial statements.
This simplifies comprehension by investors and
other users of financial information, increas-
ing confidence in operations in international
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markets. Also important are International Ac-
counting Standards (IAS), which are part of IFRS
and regulate in more detail the processes of
accounting and measurement of assets, liabil-
ities and income in various sectors of the econ-
omy. This ensures confidence from investors,

partners and regulators, and reduces the risk of
fraud or accounting errors (Shubina et al., 2021).
Table 2 provides a more detailed description of
each of the criteria assessed when analysing the
quality of accounting information in agricultur-
al enterprises.

Table 2. Key criteria for assessing the quality of accounting information in agricultural enterprises

Evaluation criterion

Description

Importance for agricultural enterprises

Reflection of the real financial position

Minimises the risk of making wrong

real-time decision-making

Accuracy of the company without errors and distortions decisions and‘ redupes the probability
of financial losses

) . . Ensures timely response to changing

Relevance Timely information updates to support conditions, such as weather or market

price fluctuations

Completeness

Inclusion of all the necessary data
for a complete assessment
of the company’s activities

Providing comprehensive analysis
for planning and making informed
decisions

Availability

Easy access and usability of data for end users

Increases the efficiency of management
decisions and enables quick response
to the needs of the enterprise

Reliability and security

Protecting credentials from unauthorised
access and data storage

Ensures confidentiality
and data protection, increases trust
from external users

Compatibility

Integrate data between different accounting
and management systems

Increases data processing efficiency
and provides more accurate enterprise
management

Transparency and
compliance

Compliance of information with international
and national accounting
and reporting standards

Increases the level of confidence
in the company on the part of investors
and regulators

Source: compiled by the authors based on 0.0. Boyko (2018)

Assessment of the quality of account-
ing information in agricultural enterprises is
an important condition for ensuring effective
management and achieving stable financial re-
sults. The accuracy, relevance, completeness,
accessibility and security of data are the main
criteria that determine the effectiveness of an
enterprise’s accounting system. The introduc-
tion of modern technologies and automation of
accounting processes helps to significantly im-
prove the quality of information, which in turn
improves management, reduces risks and opti-
mises the resources of agricultural enterprises.

Digitalisation and automation can signif-
icantly affect the economic performance of
enterprises, especially in the context of ac-
counting and agricultural production. The use
of the latest technologies can optimise numer-
ous processes, increase efficiency and reduce
costs, which directly affects financial results.
Automation of accounting processes reduces

Economics and Business Management (15)4

operating costs, as routine tasks are eliminat-
ed and the need for accounting staff is reduced.
Improved data accuracy through automated
report generation and minimisation of manu-
al errors leads to more stable financial perfor-
mance. Reducing audit costs through standard-
ised procedures and transparency of financial
transactions helps to save resources. In addi-
tion, the use of Al and Big Data in agricultural
production ensures effective yield forecasting,
which contributes to better resource planning
and increased profitability. Such technologies
can reduce the cost of fertilisers and plant pro-
tection products, which has a direct economic
effect. In sum, the integration of digital tech-
nologies into production and accounting pro-
cesses leads to a significant increase in the
economic efficiency of enterprises. Table 3 pro-
vides more detailed information on the specific
effects of digitalisation and automation at en-

terprises.
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Table 3. Effects of digitalisation and automation

Effect Description

Impact on economic metrics

Reduced accounting costs

Reduce operating costs by automating
accounting processes

Reduce costs by 20-30% by eliminating
routine and reducing the need for
accounting staff

Improving data accuracy errors

Automated report generation minimises

Increase in data accuracy by 40-50%, which
provides stable financial performance

Reduction in audit costs

Standardisation of procedures and
transparency of financial transactions

Reduce audit costs by 15-25%

Yield forecasting planning

Use of Al and Big Data for efficient crop

Improved resource planning, increased
profitability of enterprises

Reduced costs for fertilisers
and crop protection

Precise management of agricultural
processes with the help of technology

Reducing the cost of fertilisers and crop
protection products, increasing economic
efficiency

Source: compiled by the authors based on S.V. Oneshko et al. (2023), 0.0. Evseeva et al. (2024)

As shown in Table 3, the reduction of ac-
counting costs has a significant economic effect,
providing a 20-30% reduction in costs due to
the automation of accounting processes and the
elimination of routine operations. Improving
datareliability can increase the accuracy of indi-
cators by 40-50%, which ensures stable financial
performance and is important for maintaining
business stability. Reducing audit costs can save
15-25% due to the standardisation of procedures
and transparency of operations, which also has
a positive economic effect. Yield forecasting us-
ing Al and Big Data improves resource planning,
increasing profitability. The use of digitalisation
and automation of accounting and agricultural
production processes at Kernelis avivid example
of how technology can significantly improve the
economic efficiency of an enterprise. In particu-
lar, the introduction of the TransitHub system
for automating grain logistics has significantly
improved communication with carriers, queue
management at elevators and ports, which has
resulted in reduced cargo downtime and faster
cargo handling. Precision agriculture, including
the use of satellite data, drones and weather sta-
tions to monitor fields, covers 100% of the com-
pany’s land. Thanks to the use of RTK (Real-Time
Kinematic) signals, the measurement accuracy
reaches <2 cm, which ensures accurate yield
forecasting, minimising the risk of losses, and
reducing resource costs through precise fertil-
isation only in favourable conditions. The im-
plementation of the Microsoft Dynamics NAV
2018 ERP system automated accounting oper-
ations and document flow, which reduced the
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time for document approval and reduced oper-
ating costs. Al algorithms are also actively used
to analyse data from GPS trackers, sensors and
weather stations in real time, which optimises
production cycles. According to the company,
these innovative solutions reduced costs by op-
timising logistics, fertiliser and energy costs, as
well as increasing yields through precision tech-
nology and data analytics (Tarasovsky, 2024).
When companies use modern technology, they
can adapt to new market demands and continue
to grow in the long term.

Accounting information is important for
analysing risks, forecasting potential losses
and developing strategies to mitigate negative
impacts on agricultural enterprises. It can be
used to monitor financial flows, control costs,
and respond promptly to changes in the market
or weather conditions. Accounting information
can be used by farmers to reduce risks and fi-
nancial losses, improve forecasting and effec-
tively manage their resources.

Insurance is important for farmers in mit-
igating the risks associated with uncertainty in
agriculture, particularly in the event of adverse
weather conditions or other force majeure situ-
ations. As a result of the Meteorological Protec-
tion programme, farmers received a total of 231
million UAH in insurance payments in the 2024
season, the highest level of compensation since
the programme was launched in 2016. The main
crops covered by insurance payments in the
2024 season are corn and sunflower, with a total
area of 335 thousand hectares and a compen-
sation amount of 225 million UAH. Agricultural
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producers insured sunflower and corn crops
in 1,039 applications, including 1,033 applica-
tions with 99% indemnity and 386 with 100%
indemnity. In the 2024 season, MeteoZahyst's
coverage expanded by 88% to 502,000 hectares.
Due to adverse weather conditions, the amount
of compensation increased tenfold, and the av-
erage compensation rate was 52%. Almost 50%
of the total compensation amount was paid to
farms in Kharkiv, Donetsk, Zaporizhzhia, Dni-
pro, Kherson and Mykolaiv regions (Syngenta in
Ukraine increased insurance..., 2024).

Automation of accounting processes and
the introduction of specialised software solu-
tions have a major impact on reducing costs
and increasing the efficiency of agricultural en-
terprises. For instance, systems such as Farm
Management Systems can reduce fuel and ma-
terial costs by 15-20% by optimising equipment
routes and efficient resource planning. The use
of GeoPard Agriculture to analyse NDVI indices
and early detection of stress zones in the fields
reduces crop losses by 10-15% (Rubtsova et
al, 2021). In addition, automation of reporting
through electronic document management re-
duces the risk of errors in financial statements
by 30-40%, which ensures accuracy and trans-
parency of accounting (Agrarians will receive
state support for insurance..., 2020).

Price forecasting and data analysis an im-
portant aspects of risk management in the ag-
ricultural sector. Platforms such as AgriChain
Farm integrate yield, market price and weather
data to generate accurate forecasts, improved
informed decision-making among farmers.
According to Corteva Agriscience, insurance
payments under index insurance programmes
increased to 58 million UAH in 2020, stabilis-
ing income even under uncertain market con-
ditions. In addition, integration with exchange
platforms, such as GrainTrade, can be used for
forecasting grain prices based on global trends,
which is important for-profit planning and re-
ducing financial risks (Agrarians will receive
state support for insurance..., 2020).

Comparing the study by L. Marmul et
al. (2023), it is possible to note that both stud-
ies highlighted the importance of financial re-
sults for agricultural enterprises, emphasising
the need for reliable accounting and the use of
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modern information processing methods to im-
prove financial reporting. Studies also discussed
the specifics of agricultural enterprises, such
as seasonality and the need to account for bio-
logical assets. The main difference was that the
study by L. Marmul et al. analysed the differences
between national and international accounting
standards and the need for their harmonisation,
while this study focused more on the methods
of accounting for financial results at the level of
small and large enterprises, noting the lack of a
single methodology.

Both studies analysed the implementation
of sustainable accounting practices in agricul-
tural enterprises. A M. Alrowwad et al. (2022)
addressed the theoretical aspects of account-
ing transformation to integrate environmen-
tal, social and economic factors. Similarly, this
study emphasised the need to adapt accounting
systems to the requirements of sustainable de-
velopment, through the integration of environ-
mental and social aspects. The main difference
was that the study by A.M. Alrowwad et al. pro-
posed a new accounting model based on theo-
retical strategies, while this study focused on
practical recommendations for Ukrainian ag-
ricultural enterprises on improving accounting
practices in the context of local economic and
regulatory realities.

This study, as well as the approaches of
K. Hushvakhtzoda (2023), analysed the im-
provement of accounting systems in agricul-
tural enterprises, in particular, adaptation to
the specifics of the agricultural sector, con-
sidering the seasonality of production and the
impact of weather conditions. The study also
stressed the importance of using modern in-
formation technology to automate accounting
processes. The main difference was that this
study focused on the theoretical aspects of im-
proving financial reporting and the organisa-
tion of financial results accounting in Ukraine.
At the same time, the study by K. Hushvakhtzo-
da analysed management accounting and the
use of information systems for internal control
of costs and financial results in agricultural en-
terprises in Tajikistan.

The presented study of the vision and re-
search of V. Pasenko et al (2024) converged in
their focus on improving accounting systems in
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agricultural enterprises, emphasising the im-
portance of reliable accounting information for
financial reporting. Both studies emphasised
the role of information technology in automat-
ing accounting processes and reducing the
probability of errors. In addition, both studies
considered the need to adapt accounting sys-
tems to the specifics of the agricultural sector,
to seasonal fluctuations and changing environ-
mental conditions.

Quarterly reporting facilitates assessment
of financial position, makes decisions on re-
source allocation, changes development plans
and optimises costs. It includes various reports
that can assess the situation and predict the
company’s future achievements. It is important
that the reports are developed internally and
are not published, which ensures maximum
flexibility in adapting them to the needs of the
company. The assessment of management ac-
counts of agricultural companies includes sev-
eral key elements. The analysis of income and
expenses comes first. Agricultural enterprises
should have a clear understanding of the costs
of production and the sources of their income.
This optimised costs, underlined ways to reduce
unnecessary expenses and rendered the busi-
ness profitable. Through this analysis, it is possi-
ble to identify which elements of production are
the most costly and where savings can be made
(Myniv § Khrystenko, 2024).

Second, an important aspect is the assess-
ment of financial indicators. This includes the
calculation of profitability, liquidity, turnover
and other financial ratios, which can be used to
assess the financial stability and solvency of the
company. Analysis of financial indicators identi-
fied weaknesses in financial management and
determined what measures should be taken to
improve the situation.

Planning and budgeting are also important
aspects of management reporting. Agricultural
enterprises are characterised by high season-
ality, so proper planning of production and fi-
nancial flows is crucial for the stability of the en-
terprise. Budgeting can determine exactly what
expenses are required for production and what
income can be expected. Budgeting enables the
company to plan the necessary investments and
resources for future production cycles.
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Analysis of investment efficiency is also an
important component of management report-
ing. For agricultural enterprises, it is necessary
to assess the efficiency of investments in land,
machinery, equipment, and other resources
used in the production process. The assessment
of investments helps determine which ones are
the most profitable and whether additional in-
vestments are required to develop production
capacities. Management reporting also includes
various tools for analysis and monitoring, in-
cluding the company’s balance sheet, income
statement, and cash flow statements. These
documents enable the management of an ag-
ricultural enterprise to get a clear picture of its
financial position, structure of assets and liabil-
ities, as well as opportunities for growth and ex-
pansion (Myniv § Khrystenko, 2024).

The budget helps agricultural enterprises
to plan financial flows for the short and long
term, which is critical for the stability of the
enterprise in the face of economic uncertain-
ty. An important element is also budget con-
trol, which ensures timely detection of devi-
ations from the plan and adjustment of the
strategy. SWOT analysis is also used as a tool
for assessing management reporting. This
method can be used to assess the strengths
and weaknesses of an enterprise, as well as
opportunities and threats that may affect its
operations. SWOT analysis can develop a strat-
egy that maximises the company’s advantages
and minimises risks. Management reporting
tools and methods also include comparative
analysis - a comparison of actual results with
planned or previous periods. This method
identifies positive or negative deviations, en-
abling timely corrective measures.

In general, management reporting is an
important tool for effective management, opti-
misation of costs and resources, and strategic
decision-making on the development of the
enterprise. However, agricultural enterprises
may face certain difficulties in their organisa-
tion, due to a lack of staff qualifications, insuffi-
cient automation of processes, as well as diffi-
culties in implementing uniform management
reporting standards.

In the future, to improve management re-
porting in the agricultural sector, it is important
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to introduce new technologies that will help
automate accounting processes, reduce errors
and ensure the accuracy of financial data. In
addition, it is important to improve the skills of
employees in accounting and management to
ensure the effective use of new management re-
porting tools. As a result, proper organisation of
management reporting is crucial for increasing
the efficiency of agricultural enterprises, their
competitiveness and sustainable development
in the context of global economic changes.
Assessment of the quality of accounting
information in agriculture is critical for effec-
tive management and strategic development.
However, several challenges in the agricultural
sector impede the accuracy and efficiency of
accounting processes. One of the main chal-

lenges is the seasonality of production, which
creates difficulties in forecasting cash flows and
estimating the value of output. In addition, ag-
ricultural enterprises often face challenges such
as market volatility, changes in pricing policies,
dependence on weather conditions and limited
opportunities to integrate modern information
technology into the accounting process. Anoth-
er important problem is the lack of qualification
of employees in the accounting departments of
enterprises, which leads to an incorrect assess-
ment of expenses, income and performance.
This can significantly affect the financial stabili-
ty and sustainability of an enterprise. In this sit-
uation, a SWOT analysis is an important tool for
assessing the quality of accounting information,
as shown in Table 4.

Table 4. SWOT analysis of problems and challenges in assessing the quality
of accounting information in agricultural enterprises

Advantages

Disadvantages

1. Use of modern information technologies to automate
accounting processes at large enterprises.

2. Some companies have integrated accounting systems,
which collect more data for analysis.

3. Focus on sustainable development and eco-oriented
strategies in the accounting processes of agricultural
enterprises.

4. Use of cost and revenue management software to
improve accounting reporting.

5. Updating accounting policies in the face of changes in
the agricultural market.

1. Low qualification of employees in accounting
departments leads to errors and inaccuracies in
accounting.

2. The lack of uniform accounting standards across many
agricultural enterprises makes it difficult to compare
results.

3. Seasonality of production makes it difficult to forecast
revenues and expenses.

4. Insufficient use of analytical data to assess financial
performance at many enterprises.

5. Low level of automation in small and medium-sized
enterprises, which leads to high data processing time.

Possibilities

Threats

1. Development of automated systems to facilitate the
accounting process and minimise human errors.

2. Implementation of unified accounting standards to
unify processes and improve data accuracy.

3. Upgrading staff skills through specialised courses and
training, which will improve the accuracy and efficiency
of accounting.

4. Investing in new technologies to automate accounting
processes and improve financial performance analytics.
5. Increased access to international markets

for agricultural enterprises, improving financial
performance and introducing new accounting methods.

1. External factors, such as climate change or economic
instability, may affect accounting processes.

2. Uncertainty in the regulatory environment may cause
difficulties in adapting to new requirements.

3. Reduced efficiency of accounting systems due to
seasonal fluctuations in production and sales volumes.
4. Volatility in agricultural commodity prices makes

it difficult to forecast financial results and requires
adjustments to accounting practices.

5. Inadequate management systems at small enterprises
limit the possibilities for optimising accounting.

Source: compiled by the author based on R. Myniv & O. Khrystenko (2024)

After completing the SWOT analysis, it is
necessary to create a set of recommendations
that will help solve problems and maximise
opportunities for improving the accounting
information of agricultural enterprises. First,
to ensure the reliability and comparability of
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financial statements of agricultural enterpris-
es, it would be advisable to introduce unified
methodological approaches, the implementa-
tion of which will help avoid the issue of unre-
liable assessments of the financial condition
of enterprises, as it will ensure the alignment
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of financial data with international require-
ments, which is important for entering inter-
national markets.

Secondly, the automation of accounting op-
erations is an important step. The introduction
of modern software products to automate data
collection and reporting will increase the effi-
ciency of accounting departments and reduce
the probability of errors. Automation will make
accounting more convenient and transparent,
avoiding the threat of human error, improve the
accuracy of financial data and ensure the effi-
ciency of accounting processes, reducing the
timespentonprocessinginformationandreduc-
ing the probability of financial inconsistencies.

The third important area is the profession-
al development of accounting staff. Providing
accounting staff with training and education
on the use of the latest standards and technol-
ogies will significantly improve the accuracy of
accounting information. This will contribute to
awareness of modern accounting methods and
exercise more accurate control over the compa-
ny's financial flows, which in turn will protect the
weak aspects of accounting processes, reducing
the risk of inefficient management of funds.

Another important recommendation is the
creation of integrated information systems. The
implementation of such systems will provide
the automatic collection and processing of data
from various sources and accounting subsys-
tems, which will reduce the probability of errors
and increase the efficiency of management and
planning processes. Integration of such systems
with external platforms will improve flexibility
of response to changing market conditions, pro-
viding opportunities to adapt to new business
realities and reduce the threats associated with
insufficient flexibility in management.

Agricultural enterprises also need to incor-
porate external factors, such as climate change,
economic instability or changes in legislation,
which may have a significant impact on oper-
ations. To this end, it is necessary to develop
mechanisms for monitoring and analysing such
factors, which will provide timely adjustments
to strategies and adaptation of accounting pol-
icies to new conditions. Implementation of an
early warning system for possible changes in
the external environment will help agricultural
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enterprises to respond more quickly to risks and
minimise their impact, which will contribute to
the effective management of external threats.

Furthermore, agricultural enterprises
should consider developing more flexible fi-
nancial models that consider the seasonality of
production and fluctuations in agricultural pric-
es. This will improve planning of financial flows
more efficiently, responding to changes prompt-
ly, and maintaining financial stability during pe-
riods of economic instability, which will reduce
the risks associated with market fluctuations.
Thus, the implementation of these recommen-
dations will significantly improve the quality of
accounting information in agricultural enter-
prises, increase management efficiency, ensure
better transparency of financial processes and
create a sustainable basis for development in a
changing environment.

Assessment of the quality of accounting in-
formation is a key element for ensuring effec-
tive management of agricultural enterprises.
Different countries apply different approach-
es to assessing this information depending on
economic, technological and regulatory condi-
tions. In Italy, the Multi-Criteria Resilience Per-
formance-Weighted Sustainability Composite
Indicator (MRP-WSCI) approach is used to as-
sess the quality of accounting information in
agricultural enterprises, which can be used to
evaluation of the sustainability of farms through
accounting data. This approach integrates en-
vironmental, economic and social indicators
to assess the level of compliance of enterprises
with the criteria of sustainable development.
The ranking of farms according to the level of
compliance with these criteria showed that
none of the studied enterprises reached the lev-
el of “strong” sustainability, which indicates the
need to optimise resource management and
develop sustainable business models. The tech-
nological emphasis in Italy is on automating
data collection, which improves the accuracy of
analysis and provides more reliable accounting
information. This improves cost, revenues and
resource real-time tracking, which is important
for adapting to changing market conditions and
weather factors (Boggia et al., 2022).

One of the key aspects is the implemen-
tation of International Financial Reporting

Economics and Business Management (15)4



Gutsalenko et al.

Standards (IFRS), which are the main stand-
ards for the preparation and presentation of
financial statements at the international level.
IFRS provide a unified approach to assessing
the financial performance and financial posi-
tion of companies, which makes reporting more
transparent, understandable and comparable.
These standards cover a wide range of issues,
such as the identification and measurement
of assets, liabilities, income and expenses, as
well as the methods of their recognition and
presentation in financial statements. IFRS in-
creases the credibility of financial information,
which is important for attracting investment,
as investors and lenders can be confident that
financial statements are reliable and meet in-
ternational requirements. For Ukrainian agri-
cultural enterprises, the adoption of IFRS has
several important advantages: first, it improves
investment attractiveness. The application of
international standards improves the transpar-
ency of companies to foreign investors, which
is relevant for raising capital and accessing in-
ternational financial markets. Second, ensuring
global comparability. Implementation of IFRS
can be used to compare the financial perfor-
mance of enterprises with other companies in
the international market, which makes it pos-
sible to make strategic management decisions
based on comparative analysis. Third, improved
compliance with regulatory requirements. For
Ukrainian companies seeking cooperation with
international partners, the implementation of
IFRS is mandatory to ensure compliance with
the requirements of external regulators, such as
the European Union and international financial
institutions. Fourthly, reducing financial risks.
The use of uniform international standards
helps to reduce the risks associated with inac-
curate or incomplete financial information, as
IFRS provide a high level of detail and accuracy
in the preparation of financial statements. Given
these benefits, the adoption of IFRS is an impor-
tant step for Ukrainian agricultural enterprises
to improve their competitiveness, attract invest-
ment, and meet international financial report-
ing requirements (Zhuk et al., 2020).

In EU countries, particularly in Germany,
the focus of accounting information assessment
is on the use of data quality assessment (DQA)
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tools for precision agriculture. One example is
the system developed by the Fraunhofer Insti-
tute for Experimental Software Engineering,
which ensures 20% reduction in fertiliser use in
line with the principles of the European Green
Deal. This approach helps to reduce the nega-
tive impact on the environment and cut costs,
making businesses more sustainable and envi-
ronmentally friendly. EU countries are actively
using digital solutions to improve the efficiency
of agricultural processes. The introduction of
precision farming and the use of environmen-
tal indicators, such as nutrient balance, can
reduce the ecological footprint of agricultural
enterprises while increasing their efficiency
(Schroth et al,, 2023).

In China, multidimensional indices cov-
ering innovation, coordination, environment,
openness and resource sharing are used to as-
sess the quality of accounting information. Chi-
nais actively integrating the latest technologies,
such as Big Data and artificial intelligence (AI),
to improve the productivity and environmental
sustainability of the agricultural sector. These
innovations increase the efficiency of resource
management and lower production costs while
improving environmental performance. The
digital economy is an important factor in ena-
bling China to transform its agricultural sector,
increasing accounting efficiency and improving
sustainability. Big Data and Al can be used for
accurate forecasting of resource requirements
and timely adjustment of accounting strategies
to optimise production (Zhou et al., 2024).

The UK is focusing on the use of key perfor-
mance indicators (KPIs) to assess operational
efficiency in livestock production. For example,
a study by Farm Platform showed that properly
selected KPIs can increase the information value
of data by 3.5 times. The UK is actively using data
analytics systems to optimise costs and improve
accounting at livestock enterprises. The focus
on cost optimisation and increasing the infor-
mation value of data is important for improving
the efficiency of agricultural enterprises in the
UK, which contributes to the growth of compet-
itiveness in the international market (Jones et
al.,,2021). Table 5 shows a comparison of the expe-
rience of using accounting information quality
assessment technologies in different countries.
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Table 5. Assessment of accounting information in the agricultural sector:
approaches, tools and results in different countries

Country LBl n th_e evaluat:non 28 Tools/Technologies Results/Benefits
accounting information
Application of data quality Fraunhofer Institute for Reduced fertiliser use by 20%, improved
Germany | assessment tools for precision Experimental Software accuracy of agricultural data, and
agriculture Engineering system environmental benefits
. Mult|d|men5|.onal mghces Big Data, Artificial Intelligence Increased efficiency of resource
China to measure innovation, (Al) management, reduced costs, improved
environment and coordination environmental performance
Great Using KPIs to assess operational Increas.lng the |n.fo_rr'f1at|on value.of data
o e A - Farm Platform by 3.5 times, optimising costs at livestock
Britain efficiency in livestock farming :
enterprises
Focus on environmental Digital solutions for precision Reduction of the environmental
Italy standards and digital tools for farming, environmental footprint of agricultural enterprises,
precision farming balance improving sustainability and efficiency
Economic efficiency and Adaptation to international Increase competitiveness in the
Ukraine | integration into global markets standards to improve cost global market and improve economic
through international standards efficiency performance

Source: compiled by the authors based on A. Jones et al. (2021), C. Schroth et al. (2023), L. Zhou et al. (2024)

In general, different countries apply differ-
ent approaches to assessing the quality of ac-
counting information in the agricultural sector,
depending on their economic, technological and
regulatory conditions. European countries, such
as Italy and Germany, focus on environmental
standards and the introduction of digital tools to
improve data accuracy. Ukraine, in turn, focus-
es on economic efficiency and integration into
global markets through compliance with inter-
national standards. Chinaisaleaderin the use of
digital technologies, including AI and Big Data,
to transform the agricultural sector.

V. Fenyves et al. (2015) and the current study
had a common focus on assessing the effec-
tiveness of accounting information in agricul-
tural enterprises. V. Fenyves et al. used the DEA
method to assess the effectiveness, focusing
on financial indicators, in particular, costs and
revenues of enterprises. Instead, this study em-
phasised the importance of developing non-fi-
nancial reporting that considers social and en-
vironmental aspects, which makes the approach
more comprehensive. V. Fenyves et al. used sta-
tistical methods for financial analysis, while this
study focuses on the automation of accounting
processes and the use of digital platforms to im-
prove accuracy and transparency.

The study by WM. Muzari (2022) and the
current article emphasised the importance of
effective accounting for management decisions
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in agricultural enterprises. WM. Muzari high-
lighted management accounting, financial
planning, and efficient use of resources, which
optimises costs. At the same time, this study fo-
cuses on the development of non-financial re-
porting that considers social and environmental
aspects to assess the sustainability of enterpris-
es. In terms of technology, WM. Muzari focused
on classical financial accounting methods, while
this study focuses on digital platforms and ac-
counting automation to improve data accuracy
and transparency. In addition, WM. Muzari did
not sufficiently analyse international account-
ing standards, while this study highlighted the
integration of international standards such as
IFRS to increase investment attractiveness.

B. Ouma § D. Nyambane (2023) emphasised
the importance of using digital tools to collect
and analyse data, which can improve the ac-
curacy and efficiency of accounting processes.
Similarly, this study notes that the automation
of accounting processes and the introduction
of modern digital technologies are a necessary
step to increase the transparency and accura-
cy of accounting data. B. Ouma & D. Nyambane
use a multi-criteria approach to assessing the
efficiency of agricultural enterprises, which
includes not only financial but also environ-
mental and social indicators. This provides a
more comprehensive assessment of the sus-
tainability of enterprises and their impact on
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the environment and communities. At the same
time, this study focused on improving finan-
cial reporting, integrating international stand-
ards, and automating accounting processes
to increase financial transparency. E. Kosta et
al. (2023) had a common goal with the present-
ed study - to improve accounting reporting in
agricultural enterprises. However, E. Kosta et
al. emphasised the practical challenges and
shortcomings in implementing international
accounting standards in less developed econ-
omies, while this study highlighted the impact
of accounting reporting on the financial perfor-
mance of enterprises in a more regulated envi-
ronment, on stock markets.

The current study by V. Zamlynskyi et
al. (2022) emphasised the importance of
high-quality financial reporting for agricultural
enterprises. Both studies emphasised the need
to implement international accounting stand-
ards, such as IFRS, to ensure transparency of
reporting and improve the efficiency of man-
agement decisions, which in turn attracts in-
vestments and increases the competitiveness of
enterprises. V. Zamlynskyi et al. focused on the
social and environmental aspects of sustaina-
ble development in the accounting reports of
Ukrainian agricultural enterprises, focusing on
corporate social responsibility and environmen-
tal requirements to increase investment attrac-
tiveness. While this study is more focused on the
methodological aspects of implementing inter-
national standards on the problems of applying
fair value for biological assets in the context of
the lack of developed accounting practices.

The study emphasises the importance of
accuracy and relevance of accounting informa-
tion for agricultural enterprises, as it directly
affects the efficiency of management decisions
and financial stability. The introduction of digi-
tal technologies, automation of accounting pro-
cesses, and the development of international
accounting standards are necessary conditions
forincreasing the transparency and sustainabil-
ity of agricultural enterprises.

CONCLUSIONS
Assessment of the quality of accounting infor-
mation in the financial and management re-
ports of agricultural enterprises is a key element
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of effective management. The study confirms
that the quality of accounting information di-
rectly affects the financial stability and com-
petitiveness of enterprises. The introduction
of international accounting standards, such as
IFRS, contributes to increasing the transparen-
cy of financial reporting and strengthening the
investment attractiveness of agricultural enter-
prises, which is especially important in the con-
text of globalisation and integration into global
economic processes.

The introduction of accounting informa-
tion and digital technologies in the agricultural
sector can significantly reduce financial losses,
improve risk management and increase effi-
ciency. The MeteoZahist programme provided
farmers with the largest amount of insurance
payments in 2024 - 231 million UAH. In 1,039
questionnaires, agricultural producers insured
sunflower and corn crops; among them, 1,033
had 99% indemnity, and 386 had 100% indem-
nity. The average indemnity level was 52%. Auto-
mation of accounting processes using systems
such as Farm Management Systems can reduce
fuel and material costs by 15-20% by optimising
the routes of machinery. In addition, the use of
GeoPard Agriculture to analyse NDVI indices re-
duced crop losses by 10-15% through the timely
detection of stress zones. Automation of report-
ing through electronic document management
and standardised templates in MASTER:Agro
reduces the probability of errors in financial
statements by 30-40%. Forecasting and man-
aging market prices are also important aspects
of risk mitigation. Platforms such as AgriChain
Farm integrate data on yields, market prices and
weather conditions to create forecasts, predict-
ing market trends with high accuracy and adapt-
ing the strategies. Thanks to the use of index
insurance, according to Corteva Agriscience, in-
surance payments under index insurance pro-
grammes increased to 58 million UAH in 2020,
stabilising the incomes of farmers.

A comparative analysis of accounting infor-
mation quality assessment practices in different
countries shows significant differences in ap-
proaches. Forinstance, in the European Union, in
particular Germany and Italy, the focus is on the
integration of digital technologies and ensuring
compliance with environmental standards. In
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the UK, key performance indicators are actively
used to assess the financial condition of compa-
nies. China is focused on the use of artificial in-
telligence and Big Data to improve the accuracy
of financial reporting, while Ukraine pays special
attention to the adaptation of financial state-
ments to international standards and the devel-
opment of non-financial reporting. The experi-
ence of developed countries demonstrates that
automation of accounting processes and imple-
mentation of modern analysis methods help to
improve the efficiency of financial management,

management. At the same time, the limitation of
this study is the insufficient coverage of the im-
pact of environmental and social factors on the
accounting policy of agricultural enterprises,
which requires further research. Another prom-
ising area of research is a more detailed analysis
of the impact of automated management sys-
tems on the quality of reporting and the devel-
opment of recommendations for their optimal
implementation in the activities of agricultural
enterprises.
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OuiHKa akocTi o6nikoBoi iHpopMauii piHaHcoBOI
Ta ynpaBniHCbKOI 3BiTHOCTI NiaNpMeEMCTB arpapHoro 6i3Hecy

AHoTauia. MeTolo JocrigkeHHs 6yl10 OLIHUTH eQeKTUBHICTb BUKOPUCTAHHA O06JiKOBOI
inpopMmaliil Iy DpUKWHATTA YIPaBIiHCBKUX PpillleHb B arpapHUX IiAIIPUEMCTBAX, a TaKOX
BUBYUTHU GaKTOPH, IKi BIJINBAIOTE Ha AKiCTh GiHAHCOBOI Ta yIIPaBJIiHCHKOI 3BiTHOCTI. MeTomooris
IociimReHHa 6asyBajiach Ha eMITIpUYHOMY ITiaxo/i Ta KoM6iHOBaHOMY aHaJIi3i ny6mikallii, o
BUCBIT/IIOIOTh TTUTAHHA 1IUpOBi3aLii 6yxraJTepcbkoro 06Ky Ta 3aCTOCYBaHHS MiKHapOAHUX
cTaHzapTiB ¢iHAHCOBOI 3BITHOCTI, a TAKOK BUKOPUCTAHHS IIPOTPaMHOr0 3abe3ledeHHs I
aBromaru3alii o6iikoBux mporeciB. OCHOBHI pe3ynbTaTH IIOKA3a/IM, IIO SIKICTh 06JiKOBOi
inpopMartii cyTTeBO BIIMBaE Ha GiHAHCOBY CTabiIBbHICTh i KOHKYPEHTOCIIPOMOKHICTh arpapHuX
HiATIpUeMCTB. 3a pes3ylbraTaM{ IOCIiAKeHHS BUABJIEHO, IO Ba’KJIUBUM iHCTPYMEHTOM MJIf
arpapiiB, IKuM JoIloMarae 3HWKYBaTU PU3UKU € CTpaxyBaHHS, y 2024 polli piBeHb BUILIAT 3a
IporpamMol0 CTpaxyBaHHsA «MeTeo3axucT» csraB 231 MiNblOH I'pUBEHb, a CEpelHill piBeHb
BiZIIKOAYBaHHA CKIaB 52 %. JOCTiIKeHHS BUSIBUJIO, 1[0 aBTOMAaTU3allis 06IiKOBUX MIPOLIECIB,
BIIPOBaKeHHA MDKHAPOAHUX CTaHIAPTIB i migBUIneHHA KBaidiKallii mepcoHany MOKYTh 3HAUHO
TIOKPALIUTU TOYHICTb, IIPO30PiCTh i edpeKTUBHICTb GiHAHCOBUX 3BiTiB. 30KpeMa, BUKOPHUCTAaHHSA
TaKUX IporpaM, Kk Farm Management Systems Ta GeoPard, 03BOJI€ ONITHMIi3yBaTu IIpoliecu
06J1iKy, 3HUKYE MMOBIPHICTb IMOMWJIOK, IIOKpAIlye TOYHICTh GiHAHCOBMX HAHUX i MigBHUIIYE
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ebeKTUBHICTh YIIPABIiHCBKUX pillleHb. BOAHOYAC BUABJIEHO, IO iCHYIOTH CYTTEBI mpobiemu,
30KpeMa Hu3bKa KBasTidikallisg mpauiBHUKIB Ta 06MekeHe BUKOPHUCTAHHA HUPPOBUX TEXHOJIOTIN
Ha MaUIMX iATIPUEMCTBAX, 1[0 CTBOPIOE TPYAHOLL 1151 BIIPOBAJI)KeHHA HOBITHIX pillleHb. BUCHOBKU
MATBEPI)KYIOTh BKJIUBICTD MiZBUIIEHHS SKOCTI 06yiKoBOI iHpopMarii anma ebeKTUBHOTO
yIIpaBJIiHHA arpapHUMU MiIIPUEMCTBAMU, OCOBGIMBO B yMOBaX 3MiHHOI eKOHOMIYHOI CHUTYyaILii,
BHMCOKOI KOHKypeHIIii Ta IMo6aJIbHUX BUKJIMKIB, TAKMX AK 3MiHU KJIiMaTy i HecTabinbHicTh Ha
diHaHCOBUX PUHKaX. [I[pakTUYHe 3HAYeHHs JOCIiPKeHH II0JIAraE B TOMY, IO YIOr0 pe3yyIbTaTh
MOXYTh 6yTM BUKOPUCTaHI arpapHUMM MiJIPUEMCTBAMU [JIsS BIOCKOHAJIEHHS O6JIKOBUX
MIPaKTUK, TiABUIIEHHSA TOYHOCTI Ta IIpo30pocTi GiHAHCOBUX 3BITiB, a TaKOX AJjA iHTerpariii
HOBITHIX IIMPPOBUX TEXHOJIOTIHM I MIDKHAPOZHUX CTAaHZAPTIB 3 METOIO IIiNBUIIEeHHS GpiHaHCOBOI
cTabibHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI

KnouoBi cno.a: 1iudposisailis; 061iK; 3BiTHICTB; IP0O30PiCTh; ayAUT; 610 KET, KOHTPOJIb
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Development of human capital...

Abstract. The purpose of the present study was to analyse the role of human capital in the
development of the creative economy, particularly through the introduction of innovations and
the development of education. The research methodology included the analysis of strengths,
weaknesses, opportunities, and threats, as well as the study of innovative programmes and
educational initiatives. The principal findings of the study revealed that investment in education
and technology is a major factor for the development of innovation in creative industries. The
study of the AgroPortal, E-Agriculture, and AgroHub platforms showed their effectiveness in
improving communication between farmers, suppliers, and consumers, which helps to optimise
logistics processes and develop new business models for online sales. The study found that the
introduction of digital technologies and the development of training programmes can markedly
improve productivity and reduce costs in the agrarian sector of the economy. The findings of the
study confirmed that human capital plays a key role in the implementation of innovations and
development of the agrarian sector. Of particular significance is investment in training through
modern educational programmes and workshops that enable farmers to master the latest
technologies and effective business strategies. The analysis revealed prospects for improvement
through the strategic use of existing digital platforms and training courses to enhance human
capital capacity. Attention was paid to platforms in Austria, such as Pramoleum and myAcker, which
demonstrated the successful integration of digital technologies in the agrarian sector. Analysis of
educational programmes and cooperation between universities, businesses, and government
agencies in the Netherlands revealed their valuable role in supporting the sustainable development
of the agrarian sector, specifically through projects such as Farm of the Future. The conclusions
pointed to the need for further investment in human capital development through educational
programmes and research, as well as the integration of the latest digital technologies into the
agrarian sector to ensure the sustainable development of the creative economy. Consideration of
these factors will improve the economic situation, increase production efficiency, and contribute to
the sustainable development of the national economy

Keywords: innovation; educational programmes; sustainability, competitiveness; human capital;
development; agrarian sector of the economy

INTRODUCTION

In the modern world, rapid technological de-
velopment, digitalisation, and globalisation are
changing conventional economic models and
requiring a rethinking of approaches to the de-
velopment of national economies. One of the
most dynamic and promising areas is the cre-
ative economy, which includes innovative and
creative industries that generate new sources of
economic growth and ensure prominent levels
of employment, talent development, and intel-
lectual property. Human capital plays a special
role in the development of the creative economy;,
as its knowledge, skills, creativity, and ability to
innovate are the primary factors that determine
success in the creative industries. Therefore, the
development of human capital is becoming an
essential condition for stimulating innovation
and maintaining the competitiveness of econo-
mies in the globalised world.
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Digital tools play a prominent role in the
development of human capital through voca-
tional training in Ukraine. T. Neboha et al. (2024)
explored the significance of integrating the lat-
est technologies to upskill workers, focusing on
the need to constantly update skills in response
to changes in the economy. The findings of this
study showed that digitalisation is a key factor
for increasing the efficiency of human capi-
tal. However, the lack of a unified digital train-
ing strategy remains a challenge. An issue that
needs further study is how to optimise the use
of digital tools to keep skills up-to-date in the
context of economic change, especially during
Ukraine’s post-war recovery. The decline in the
effectiveness of human capital development in
the context of economic change is a pressing
issue. EB. Mecocci et al. (2022) studied the im-
pact of cultural production on human capital in
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European regions, showing a positive relation-
ship between employment in cultural sectors
and human capital development. However, there
isaneed foradeeperstudyofthelocal character-
istics and classification of human capital in the
context of different types of cultural activities.

Investments in human capital are key to the
development of the creative economy. S. Londar et
al. (2020) explored the effects of investment in
education and science on the development of the
creative economy in Eastern and Central Europe.
The findings showed that increased funding in
theseareascontributed toincreased competitive-
ness and socio-economic development. Howev-
er, the lack of funding in Ukraine requires further
research on the effectiveness of such invest-
ments for the creative industries. Human capital
development is key to the growth of the creative
economy. N. Kuznetsova et al. (2022) examined
the role of human capital in this process, focusing
on the significance of investments in education
and health for the development of creative indus-
tries. The findings confirmed that investments in
human capital contribute to innovation and the
development of the creative economy. However,
the effectiveness of such investments in distinct
cultural contexts requires further investigation.

The value of human capital for the devel-
opment of the cultural and creative economy
requires further study. Y. Horban et al. (2021) ex-
plored the role of intellectual and creative capi-
tal in economic development, emphasising the
significance of education and creative abilities
for creative industries. The findings showed that
these factors contributed to economic growth
and value creation. However, there are still is-
sues that require further study, including the ef-
fectiveness of such investments in various coun-
tries. Intellectualisation and the role of human
capital in the development of the creative econ-
omy are prominent aspects that require further
investigation. I. Kalenuk & N. Kuznetsova (2020)
explored the effects of people’s creative abilities,
skills, and talents on the economy, emphasising
the value of creative industries for the growth
of national economies. The researchers defined
the creative economy as a sector that unites
industries based on creative activity and as a
system of socio-economic relations associated
with the development of creative human capital.

Economics and Business Management (15)4

Still, more research is needed on how new edu-
cational methods fit into creative industries and
how they affect the development of human cap-
ital in the context of digitalisation.

The growing role of creative corporations
in economic development requires an in-depth
study of human capital. T.V. Posnova (2021) ana-
lysed the effects of creative human capital on the
functioning of creative corporations, emphasis-
ing its value for innovation and the production
of creative products. The researcher noted that
creative corporations, unlike other types of en-
terprises, are based on the creative abilities of
their employees, which allows them to gener-
ate innovations and create competitive advan-
tages. However, the identified gaps, specifically,
the lack of a sufficient number of trained man-
agement personnel for creative corporations in
Ukraine, require further investigation.

Increase in the role of creative human cap-
ital in economic development also warrants
more detailed research. S. Duca (2023) investi-
gated the significance of creative human capital
as aresource for knowledge management in the
economy, highlighting its impact on innovative
development and economic growth. The re-
searcher noted that insufficient management of
creative potential can hinder the development
of a country, while the effective use of creative
resources stimulates innovation. The findings
of the study revealed that investments in educa-
tion, research, and innovation systems contrib-
ute to the development of creative capital and
improve the economic situation. However, there
isaneed to further explore the effects of govern-
ment policies on the integration of international
programmes to support the creative industries
to ensure sustainable development.

The purpose of the present study was to
investigate the role of human capital in stimu-
lating innovation and developing the creative
economy, specifically through educational ini-
tiatives and technological investments. The ob-
jectives of the study were to assess the role of
human capital in the development of creative
industries and its impact on the innovation pro-
cess; to identify key factors that contributed to
the establishment and development of human
capital in the creative economy, particularly
through education and support for innovation.
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MATERIALS AND METHODS

The study was theoretical-analytical and ap-
plied in nature. The study was based on the anal-
ysis of academic publications such as I. Slaus &
G. Jacobs (2011), Y. Tochylina (2019), S.K. Baidy-
bekova & S.B. Sauranbay (2022), which provided
an in-depth understanding of the theoretical
foundations of the creative economy, as well as
practical approaches to the development of hu-
man capital and innovation processes in various
sectors of the economy. These publications be-
came the basis for analysing current trends and
challenges faced by the agricultural and creative
industries in integrating the latest technologies
and methodologies. Open-source publications
such as AgroPortal (AgroPortal, n.d.), AgroHub
(Analyzing millions of numbers.., n.d.), E-Ag-
riculture (E-Agriculture, n.d) were also em-
ployed to analyse modern digital platforms that
facilitate the integration of technology into the
agrarian sector. These sources helped to assess
the effectiveness of platforms for data exchange
between farmers, suppliers, and consumers, as
well as to identify opportunities for optimising
logistics processes and developing new busi-
ness models in agriculture.

The study examined various programmes
and coursesthat promote the development of the
creative economy through non-formal learning.
Specifically, online platforms were considered,
including Coursera - course “Agribusiness and
Sustainable Food Production Economics” (Ag-
ribusiness and Sustainable Food.., n.d.), Ude-
my - course “Greenhouse Farming Foundation”
(Greenhouse farming foundation, 2022), edX -
course “WBGx: e-Learning on Digital Agricul-
ture” (WBGx: e-Learning... n.d.).

The agrarian sector was selected for con-
sideration of the creative economy because of
its potential for innovation and new business
models. Furthermore, the agrarian sector is key
to sustainable development and food security,
while creative approaches such as clustering
and cross-sectoral cooperation can contribute
to economic growth and competitiveness. Dig-
ital platforms for monitoring the condition of
crops were considered, such as Agriquest (Sat-
ellite monitoring..., 2020), Croptical (Free digital
platforms..., 2022), xarvio Field manager (Field
manager..., 2020). The study also included the
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FarmLogs mobile application (FarmLogs, n.d.)
and the AgriWwebb livestock management soft-
ware (AgriWebb, n.d.).

The study conducted a SWOT analysis to as-
sess the effects of human capital development
on the innovation process in the agrarian sector.
The analysis helped to identify the strengths,
weaknesses, opportunities, and threats associ-
ated with the integration of the latest technolo-
gies and the upgrading of employees’ skills. This
included an assessment of aspects such as the
use of precision farming and biotechnology, as
well as the effectiveness of digital platforms for
managing and monitoring agricultural process-
es. The SWOT analysis helped to identify key fac-
tors to increase productivity, reduce costs, and
improve the quality of agricultural products.

Austria was chosen for the analysis because
of its successful application of innovative ap-
proaches in the agrarian sector, including the
integration of creative industries and digital
technologies. The country has actively employed
cooperation and clustering models to promote
agriculture, gastronomy, and technology. Pro-
jects such as Pramoleum (Welcome to Pramole-
um, n.d.), KochCampus (KochCampus, n.d.), and
myAcker (myAcker, n.d.) demonstrated how in-
vestments in human capital stimulate economic
growth and create new business models.

RESULTS AND DISCUSSION
Role of human capital in the development
of the creative economy
Human capital is one of the crucial categories
in modern economic theory. This concept en-
compasses not only the physical and intellectual
abilities of individuals, but also their ability to
innovate, develop, and adapt to change. Human
capital determines labour productivity, the level
of innovation, and the competitiveness of na-
tional economies and is a prominent factor in
economic development at the global level. This
is especially evident in the context of the crea-
tive economy, where the role of human capital is
becoming even more valuable.

According to human capital theory, human
capital is the sum of knowledge, skills, experi-
ence, and health that enables an individual to
perform productive work and generate econom-
ic growth. According to this theory, education,
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training, experience, social connections, and
physical and mental health directly influence
productivity and the ability to innovate. Notably,
human capital is not only an individual resource,
but also a collective one, and its effective use at
the level of enterprises, organisations, and en-
tire countries is the basis for economic growth
and sustainable development. In classical eco-
nomic theory, capital is traditionally divided into
physical, financial, natural, and human capital.
Human capital, unlike other forms of capital, is
directly related to the potential of people - their
ability to create, work, and generate innovative
ideas. Improving the level of human capital in-
volves continuous education and self-improve-
ment, as it allows preserving and increasing
knowledge that becomes the basis of the inno-
vation process in various sectors of the econo-
my. Human capital underlies economic growth
and development, as no sector of the economy
can function without capable and skilled work-
ers. Human capital determines not only the vol-
ume of production, but also the quality of prod-
ucts, the effectiveness of management decisions
and the ability to adapt to rapid changes (Slaus &
Jacobs, 2011).

In the modern world of economic develop-
ment, human capital has become no less signifi-
cant than physical capital. This is especially true
in the context of the creative economy, where
the primary resource for growth and develop-
ment is not raw materials, but knowledge and
innovation. The creative economy, unlike con-
ventional economic models, focuses on creating
added value through the generation of innova-
tive ideas, cultural products, and services, as
well as through the use of intellectual potential.
An essential aspect of this economy is the abili-
ty of individuals to generate new ideas, and thus
human capital becomes not only the basis for
economic stability, but also the primary tool for
achieving success in a global competitive envi-
ronment (Tochylina, 2019).

One significant aspect of human capital is
its relationship with innovation. In a creative
economy, innovation is central to the economy'’s
competitiveness and ability to adapt to new con-
ditions. Innovation requires a prominent level
of knowledge, skills, and creative problem-solv-
ing. Accordingly, investments in human capital
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development directly influence the country’s
innovation potential. This applies to both busi-
nesses and governments, which should create
the conditions for human capital development
through education systems, research, and train-
ing programmes (Chaikovska, 2023).

The role of human capital in economic de-
velopment is most clearly manifested in those
countries where the primary sources of growth
are intellectual resources rather than natural
or physical resources. Examples of such coun-
tries are Japan, South Korea, and some Europe-
an countries, where investments in education
and human capital development have led to
extensive economic growth. In these countries,
human capital not only increased the efficien-
cy of economic processes but also became the
basis for the creation of innovative products and
services, which enabled the countries to take a
leading position in the international economy
(Baidybekova & Sauranbay, 2022). On the other
hand, the absence or insufficient development
of human capital can lead to economic decline.
For instance, countries where the level of edu-
cation and skills of the labour force is low often
experience economic stagnation, lower levels
of innovation and productivity, as observed in
some African countries such as Nigeria, Soma-
lia, and Chad. In such circumstances, economies
can become dependent on raw materials or
cheap labour, which does not allow for sustain-
able development in the long term.

Understanding the relationship between
human capital and the creative economy is a
major aspect for developing effective economic
development strategies at the global and nation-
allevels. Therefore, to achieve economic growth,
it is essential not only to invest in human capital
development, but also to integrate it with crea-
tive industries to ensure sustainable econom-
ic development. Considering that the creative
economy is based on innovative ideas, tech-
nologies, creative problem-solving approaches
and innovative products, human capital is the
primary resource that enables these innova-
tions. Educated, skilled, and creative people are
the principal driver of development in creative
industries such as design, culture, art, media,
advertising, and technology companies. A study
by the United Nations Development Programme

‘165’



Development of human capital...

in March 2024 reported that Ukraine’s Human
Development Index (HDI) is 0.734, which means
that the countryisin the category of high human
development. Among 193 countries and territo-
ries, Ukraine ranked 100t (Protsenko, 2024).

The creative economy, in turn, contributes
to the development of human capital by stimu-
lating innovation and creating new opportuni-
ties for learning and self-improvement. One of
the key aspects of the creative economy is the
opportunity for people to use their creativity
and intellectual potential to create new prod-
ucts and services. This creates a demand for new
skills and knowledge, which stimulates the de-
velopment of the education and training system.
Creative industries enable the development of
entrepreneurial skills, as these industries are
often based on individual or small businesses
that require creative and entrepreneurial ap-
proaches to doing business (Hmyria, 2023). This
allows people to develop not only technical but
also managerial skills, which are essential for
creating and sustaining innovative companies.
Furthermore, the creative economy makes ex-
tensive use of digital technologies, which pro-
vides an opportunity to develop digital skills
among employees and enables the creation of
new tools for learning and development.

The interaction between human capital and
the creative industries is manifested through a
variety of factors that ensure productivity and
innovation in this area. One of these factors is
the close relationship between education and
innovation. Human capital, specifically its ed-
ucational aspect, is the basis for creating inno-
vations in the creative industries. Creativity re-
quires not only inspiration, but also prominent
levels of education, learning ability, and con-
stant updating of knowledge. This contributes to
the creation of new products, services, and tech-
nologies that form the creative economy. Addi-
tionally, human capital ensures the efficiency
of work processes in the creative industries.
Teamwork, communication skills, managerial
competence, and analytical skills are essential
for the successful implementation of creative
projects. The greater the level of human capi-
tal in this context, the more efficiently innova-
tive ideas are implemented, which contributes
to economic development at all levels - from
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individual enterprises to entire national econo-
mies (Horban et al. 2021).

Furthermore, not only formal education,
but also non-formal learning, various courses,
trainings, and workshops that allow people to
develop their creative skills, play a vital role in
the development of the creative economy. For
example, online platforms such as Coursera of-
fer creative skills courses for the agrarian sec-
tor, such as Agribusiness and Sustainable Food
Production Economics (Agribusiness and Sus-
tainable Food.., n.d.), which helps participants
improve their ability to solve environmental
and production problems in agriculture. Udemy
also offers trainings, such as the Greenhouse
Farming Foundation (Greenhouse Farming
Foundation, 2022), which allow developing farm
management skills essential for innovation in
agricultural industries. For those who want to
learn more about digitalisation in the agrari-
an sector, the edX platform offers the WBGx:
e-Learning on Digital Agriculture course (WBGx:
e-Learning.., n.d.), which addresses the use of
digital technologies to improve agricultural pro-
ductivity. These courses can be useful for devel-
oping innovative approaches and creative solu-
tions in the agrarian sector.

Human capital plays a key role in the de-
velopment of the agrarian sector, as the level
of employees’ skills and knowledge determines
the success of innovations, modernisation of
production and adaptation to changes in agri-
culture. In the modern agrarian sector, human
capital not only supports conventional farming
methods but also contributes to the active devel-
opment of innovative technologies and produc-
tion efficiency through digitalisation and inno-
vative approaches.

The modernisation of the agrarian sector
requires employees to be highly skilled in ar-
eas such as precision farming, hydroponics,
agro-technology, robotic systems, data man-
agement, and big data analysis. Improving the
level of education among farmers is also crucial,
as knowledge of the latest technologies allows
them to effectively apply modern methods of
tillage, irrigation, and resource management.
The growing role of human capital in the adop-
tion of innovative technologies is creating a de-
mand for specialists with digital skills who can
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use drones to monitor fields, satellite images to
predict yields, or even develop software to auto-
mate agricultural processes.

Digitalisation in the agrarian sector can re-
duce costs, optimise processes, and increase
productivity, but it requires highly skilled work-
ers who can work with new platforms and digital
tools. For instance, precision farming platforms
such as xarvio Field manager (Field manag-
er.., 2020) allow farmers to manage their fields
based on data collected via satellites, drones,
and sensors. People who can use these technol-
ogies must have specialised skills in working
with such platforms, as well as knowledge of
agronomy to apply the data correctly.

Innovations and digital technologies are also
linked to the development of the creative econo-
my in the agrarian sector. Creative approaches
to growing crops, vertical farms, hydroponics,
and other innovative farming methods help to
reduce the effects of external factors such as cli-
mate change and optimise the use of resources.
In this context, human capital is the basis for the
development of new business models that not
only increase profitability but also ensure the
sustainable development of the agrarian sector
while maintaining environmental balance.

The prospects for human capital develop-
ment in the context of the creative economy are
closely linked to the development of innova-
tions, technologies, and educational initiatives.
To succeed in this area, it is necessary to inte-
grate curricula and educational processes with
the real needs of the creative economy, actively
attract talent, and create conditions for their
development and implementation. The creative
economy requires employees to have not only
technical and specialised knowledge, but also
the ability to adapt, creativity, and the ability to
work in an unstable environment. Considering
the rapid changes in the technological environ-
ment, human capital should be focused on con-
tinuous development and improvement, which
allows it to adapt to new economic realities and
support the innovation process.

The present study and the study by
AM. Ausat et al. (2023) emphasised the signif-
icance of human capital as a key factor in eco-
nomic development, particularly in the context
of modern challenges and transformations. The
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researchers emphasised that human capital de-
velopment was necessary to ensure innovative
development, increased productivity, and over-
all economic growth. Both studies focused on
the significance of human capital for economic
development, but the present study was more
focused on the specifics of the Ukrainian econo-
my and its adaptation to modern requirements,
while A.M. Ausat et al. provided a general view of
the role of human capital in the global context,
considering different types of capital (intellec-
tual, cultural, social). The present study and the
study by S. Malisiova § S. Kostopoulou (2024)
also shared a focus on the role of social capital
and networks in the development of cultural and
creative industries (CCI), particularly in periph-
eral areas. Both studies highlighted the value
of social and cultural resources in supporting
innovation and economic development in such
regions. Key shared features were in that both
approaches emphasised the significance of so-
cial networks and their effects on the develop-
ment of CCIs. The distinction, however, was that
S. Malisiova & S. Kostopoulou focused more on
cross-sectoral networks and informal ties in lo-
cal communities, while A.M. Ausat et al. (2023)
focused on intellectual, social, and cultural capi-
tal as the foundations for the development of the
creative economy.

The present study and the study by M.F. Ca-
rillo (2024) had shared aspects, specifically, the
researchers emphasised the significance of hu-
man capital for economic development. Both
studies recognised that investments in edu-
cation, training, and technology contributed
to increased labour efficiency and innovation.
The present study focused on the development
of human capital through digitalisation and the
latest technologies in Ukraine, particularly in
the agrarian sector and creative industries. On
the other hand, M.F. Carillo addressed the influ-
ence of human capital on long-term economic
growth through innovation and technological
change in a global context.

The paper by H.S.H. Wijoyo et al. (2024) and
the present study both focused on human capi-
tal development for economic development, but
the approaches were distinct. The present study
focused on the development of human capital in
the agrarian sector and its effects on the creative
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economy in Ukraine through innovation, educa-
tion, and technology. It emphasised the signifi-
cance of investing in human capital to increase
the competitiveness of agricultural enterprises.
H.S.H.Wijoyo et al. focused more on social capital
and networks, as well as the role of governments
and access to finance for the development of
creative industries, particularly in peripheral re-
gions. The difference was that the present study
addressed technological innovation in Ukraine,
while H.SH. Wijoyo et al. were more focused
on social and cultural aspects at the global lev-
el. Both studies recognised the value of human
capital, but with different emphasis.

Human capital is an indispensable element
of economic development, as its potential de-
termines labour productivity, the level of inno-
vation, and the ability to adapt to change. In-
vestments in education, science, training, and
the development of intellectual and cultural ca-
pabilities of human capital are essential for in-
creasing competitiveness and economic growth,
especially in the context of the creative economy.

Mechanisms of human capital development

in the creative economy

Mechanisms for the development of human
capital in the creative economy are a major
part of the success of modern economies, as
human capital provides innovation potential
and increases production efficiency in the face
of dynamic change. Human capital includes
knowledge, skills, adaptability and innovation,
as well as motivation and creativity. In the cre-
ative economy, where innovation, culture, and
creativity are the key drivers, human capital is
an essential resource that ensures economic
growth through the creation of new ideas, prod-
ucts, and services.

Education is a key factor in the development
of human capital. Education systems play a key
role in shaping the basis for the development of
knowledge, skills, and intellectual potential. In
the context of the creative economy, education
should be focused not only on the transfer of the-
oretical knowledge, but also on the development
of practical skills that allow people to successful-
ly adapt to changing conditions and continuous-
ly improve. It is essential to create educational
platforms that foster creativity, critical thinking,
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and innovative approaches to problem solving.
These skills are crucial for working in the cre-
ative industries, where the ability to generate
fresh ideas and solve non-standard problems is
essential (Vorzhakova & Revtiuk, 2021).

Investment in research and development
(R&D) is another prominent factor in the devel-
opment of human capital. R6D enables the cre-
ation of the latest technologies and innovative
products, which promotes growth in the creative
industries. Investments in R&D activities ensure
the development of highly qualified personnel
capable of implementing complex innovative
projects. Furthermore, R&D contributes to the
creation of new knowledge that can be used to
develop innovative technologies, products, or
services, thereby supporting the development
of the creative economy (OECD, 2021).

Alongside technology and innovation, cul-
tural and social institutions that shape values
and behavioural norms play an essential role
in the development of human capital. Culture
and social institutions, such as family, commu-
nity, and media, influence the development of
individuals’ creativity, motivation, and ability to
fulfil themselves. In the creative economy, cul-
tural institutions not only preserve traditions
but also promote the development of new forms
of creativity that meet modern market require-
ments. Cultural values transmitted through so-
cial institutions have a pronounced effect on
the development of creative ideas and products
in various sectors of the economy. Motivation
is another valuable factor contributing to the
development of human capital in the creative
economy. A strong level of motivation is essen-
tial for achieving high performance, especially
in innovative fields where constant adaptation
to change and the search for new ideas are re-
quired. Motivation provides individuals with the
energy to achieve their goals, fosters creativity,
and maintains a solid level of productivity. In the
creative economy, where the primary resource
is not physical labour but intellectual and crea-
tive activity, motivation is the driving force that
allows achieving best results and implementing
innovative projects (OECD, 2021).

Social networks and communications also
play a major role in the development of hu-
man capital. Interaction between people, the
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exchange of ideas and experiences is a valuable
aspect of developing creativity and innovation.
Communities that support ideas and innova-
tion provide opportunities for the development
of human capital through mutual support
and knowledge sharing. Social networks also

provide opportunities for finding new oppor-
tunities for self-fulfilment and development,
which is essential for the development of the
creative economy. Table 1 presents the key fac-
tors contributing to the development of human
capital in the creative economy.

Table 1. Examples of initiatives and methods that promote human

capital development in the creative economy

Human capital
development factor

Concrete initiatives and methods

Education systems

Implementation of study programmes in agribusiness, precision agriculture, and biotechnology
in higher education institutions. For example, the National University of Life and Environmental
Sciences of Ukraine is the innovative higher education institution in Ukraine that implements a
dual form of education, cooperating with research institutions and enterprises of agrarian sector.

Research and
development
activities (R&D)

Joint research between universities and businesses to create new products. Kernel’s Open
AgriTech University offers 3-5 year students and graduates the opportunity to study in the
agri-tech business. The programme includes hands-on training at the company’s assets, paid
internships, online meetings with experts, and scholarships for the best students.

Technology and
innovation

Use of online education platforms and digital technologies to develop new ideas. For example, the
Agronomy e-Learning Academy (Purdue University) offers courses such as Agronomy Essentials,
Precision Agriculture and Nutrient Management. It provides knowledge on agronomy, precision
agriculture, and nutrient management, helping professionals adapt to modern challenges in
agriculture.

Cultural and social
institutions

Support of cultural initiatives for the development of agricultural regions, such as AGRO-2025,
the largest agro-industrial exhibition in Ukraine, which promotes the development of local
agricultural producers and culture.

Motivation and
entrepreneurship

Start-up support programmes and incubators for young entrepreneurs. For example, AgTech
Farm is the largest specialised fund in Ukraine that has invested over $1 million in agri-tech
projects.

Source: compiled by the authors of this study based on data from Open agritech university (n.d.), What's happening

to agri- and foodtech startups..., (2023)

The Table 1 provided examples of con-
crete initiatives and methods contributing to
the development of human capital in the crea-
tive economy. Each factor, be it education, R&D,
technology, cultural institutions or entrepre-
neurship, has its specifics and implementation
methods. These initiatives and programmes not
only support the development of human capital
but also contribute to the development of the
creative economy as a whole, ensuring innova-
tive and sustainable economic advancement.

In the context of modern economic trans-
formations, the agrarian sector is one of the key
industries affected by innovative technologies.
The introduction of innovative technologies in
the agrarian sector not only improves the ef-
ficiency of production processes but also con-
tributes to maintaining environmental balance
and ensuring food security. However, the devel-
opment of human capital plays a vital role in the
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successful implementation of innovations, as
the knowledge, qualifications, and skills of em-
ployees are the basis for the effective implemen-
tation of the latest technologies in production.
Human capital includes not only the physi-
cal workforce, but also the intellectual potential
required to adapt to a rapidly changing techno-
logical environment. In the agrarian sector sec-
tor, this means the need for continuous training
and professional development of employees,
as well as the ability to adopt the latest farming
methods. The development of human capital
in the agrarian sector is linked to the forma-
tion of key competencies, such as mastery of
the latest technologies, creative thinking, the
ability to work with big data and other skills
that can increase the productivity and sustain-
ability of agricultural production. The primary
areas of innovation and the latest technolo-
gies in the agrarian sector cover several crucial
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areas, including automation and mechanisation
of agricultural production, precision farming
to improve resource efficiency, development
of biotechnology to improve crop varieties and
pest control, and digitalisation of agricultural
management processes to optimise costs and
increase transparency. Precision farming is also
one of these areas, using advanced technologies
such as the Global Positioning System (GPS), soil
moisture sensors, drones, and satellite imagery.
These tools allow significantly optimising the
use of resources such as water, fertilisers, and
pesticides, which not only reduces costs but also
increasesyields. The use of precision agriculture
contributes to a more rational use of land re-
sources and improved soil conditions, which is a
major factor for the sustainable development of
the agrarian sector (Ranjan et al, 2024).

Another prominent area is innovations in
agronomy, specifically biotechnology, which
enables the creation of new crop varieties that
are resistant to various diseases and climate
change. This ensures the stability and sustain-
able development of agricultural production, as
new varieties are more productive and less vul-
nerable to adverse environmental impacts. The
use of biotechnology can improve production
efficiency and reduce dependence on chemical
pest and disease control agents, which positively
influences the environment. Automation of pro-
duction is another major area that can markedly
reduce labour costs and improve the accuracy
of agrotechnical measures. The use of robotic
technologies for harvesting, irrigation, and soil
cultivation enables farmers to reduce labour
costs extensively and ensure more efficient pro-
cesses. Robotic technologies are revolutionising
the agricultural industry by increasing efficien-
cy and productivity in harvesting, irrigation, and
tillage. Autonomous harvesters and tractors are
used for harvesting crops, which can be operat-
ed without human intervention. Robots are also
used for selective fruit picking, equipped with
computer vision to distinguish between ripe and
unripe fruit. Drones with multispectral sensors
are used to assess the condition of crops and
determine the best time for harvesting. Further-
more, robotic manipulators are used for delicate
fruit harvesting and processing (Hands-free
crop harvested by robots..., 2017). In the field
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of irrigation, smart irrigation robots use a net-
work of soil moisture sensors and meteorolog-
ical data to make real-time irrigation decisions.
Autonomous irrigation systems adapt irrigation
strategies to particular crop types and growth
stages. Precision water application robots pre-
vent waterlogging of the soil, while remote irri-
gation monitoring systems allow controlling the
process through mobile applications (Ghodke et
al, 2023). In soil cultivation, lightweight auton-
omous tractors for spraying, sowing, and roll-
ing minimise soil compaction, which ensures
sustainable plant development. Robots are also
available to selectively apply pesticides to plants
that need them, and drones and ground scout-
ing robots are used to collect data on soil and
crop conditions. Robotic systems for precision
fertilisation are used based on an analysis of the
needs of concrete areas of the field (Robotics
applications in agriculture, 2022). These tech-
nologies help optimise resource use, increase
yields, and reduce environmental impact. They
also help solve the problem of labour shortages
in the agrarian sector (Zaika et al., 2023). Auto-
mation helps toincrease the speed and accuracy
of work, reducing the probability of errors and
increasing overall production efficiency.
Digitalisationis giving rise to new specialisa-
tions. Forinstance, professions such as precision
farming specialist or agricultural data analyst
are becoming more in demand. Such specialists
need to be able to analyse large amounts of data
obtained from sensors, drones and satellites
and use this data to optimise agricultural pro-
cesses. Another new profession, the agrobot op-
erator, is emerging in connection with the auto-
mation of harvesting and soil cultivation. Robots
and autonomous field processing systems are
becoming a prominent part of the agricultur-
al infrastructure, and therefore specialists who
maintain these systems are in high demand as
well. Digitalisation is changing not only skills re-
quirements but also cultural and organisation-
al aspects of the agrarian sector. For example,
farmers need to become more open to the adop-
tion of innovative technologies as they require
new ways of farming and managing resourc-
es. Furthermore, farmers need to be capable of
learning and adapting quickly as digital technol-
ogies are constantly improving and changing.
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Digitalisation is also becoming a significant
area of development in the agrarian sector, as
the introduction of digital platforms for mon-
itoring crops offers accurate control over the
condition of plants, which facilitates prompt re-
sponse to changes in environmental conditions.
One of these platforms is Agriquest (Satellite
monitoring..., 2020), a free weather data analy-
sis platform that allows farmers to receive up-
to-date information on weather conditions and
their impact on yields. Another prominent plat-
form is Croptical (Free digital platforms..., 2022),
which uses satellite monitoring to analyse field
conditions and provide farmers with data for
decision-making. Croptical already covers over
500,000 hectares in Ukraine. For precision ag-
riculture, xarvio Field manager (Field manag-
er.., 2020), a global digital platform that helps
farmers manage their fields from sowing to har-
vesting, is widely used and supports more than
39,000 farmers in 17 countries. Another notable
platform is FarmLogs (FarmLogs, n.d.), a mobile
application that allows farmers to keep records
of all aspects of their operations, such as plant-
ing, watering, and harvesting, which greatly
simplifies farm management and increases
decision-making. For livestock management,
AgriWebb (Agriwebb, n.d.) is used, a platform
that allows farmers to keep track of livestock,
plan feeding, and monitor animal health in real
time. These platforms allow farmers to manage
their farms more efficiently, reduce costs, and
increase productivity by using modern digital
technologies.

Several agri-startups are being successful-
ly implemented in Ukraine, actively attracting
human capital through the introduction of in-
novative technologies such as agrodrones, verti-
cal farms, and hydroponics. These start-ups not
only contribute to the development of the agrari-
an sector but also change the structure of jobs by
creating new professions that require particular
skills and qualifications. Human capital under-
lies successful operation of such start-ups, as it
is the knowledge and experience of specialists
that allows them to develop and implement in-
novative technologies that greatly increase the
efficiency of agricultural production.

One successful example is the startup
DroneUa (Ukraine became the world.., 2022),
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which specialises in using drones to monitor
crops, cultivate fields, and collect data on plant
health. This startup involved agronomy, engi-
neering, and IT specialists who developed soft-
ware to analyse the data. As aresult, farmers can
reduce the cost of cultivating their fields by up to
30% and increase yields by 15-20%. In this case,
human capital in the form of highly qualified
specialists became the basis for the startup’s de-
velopment, as the effective implementation of
such technologies requires knowledge of both
agronomy and information technology.

Another example is Vertical Farm Ukraine
(Ukrainian innovative vertical farm..., 2022), a
project that implements the concept of vertical
farming in urban environments using hydro-
ponics and aeroponics. This startup actively
engages agronomists and engineers to develop
and implement innovative plant growing tech-
nologies. Human capital, including agronomy
and engineering specialists, has helped to cre-
ate effective business models for growing fresh
vegetables and herbs throughout the year. This
reduces transportation and storage costs, which
is essential to ensure a steady supply of produce
to urban areas.

These cases demonstrate how agri-startups
in Ukraine are using the latest technologies to
improve agricultural efficiency while investing
in human capital through training and develop-
ment of employees. Human capital plays a cru-
cial role in creating successful agri-start-ups,
as it is the knowledge, skills, and experience of
professionals that form the basis for the imple-
mentation of innovative technologies. Skilled
personnel provide the necessary knowledge to
develop and implement innovative technologies
such as agrodrones, vertical farms, and hydro-
ponics. Furthermore, innovative thinking, which
is developed through training and practical ex-
perience, allows generating freshideas and solu-
tions that greatly improve production efficiency.

Thus, the success of agri-start-ups in
Ukraine directly depends on human capital,
which underlies the development of technol-
ogies and the creation of new business models
in the agrarian sector. Education, specialised
courses, and practical experience help to im-
prove the skills of employees, which in turn in-
creases the efficiency of agribusiness, helps to
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adapt to market changes and ensures the sus-
tainable development of the agricultural indus-
try. Automation of accounting and management
systems at enterprises can markedly reduce the
cost of management functions and increase
the efficiency of agricultural enterprises. This
includes the use of software to manage yields,

plan crops, control resource turnover and fore-
cast economic outcomes, which allows for opti-
misation of production processes and increase
the overall efficiency of enterprises. Table 2 pre-
sents a SWOT analysis that reflects the key fac-
tors that influence human capital development
and innovation in agriculture.

Table 2. SWOT-analysis of the introduction of innovations
and innovative technologies in the agrarian sector of the economy

Strengths

Weaknesses

1. Increased potential for productivity improvement through the latest
technologies (precision farming, automation).

2. Optimisation of the use of resources, such as water, fertilisers, and
pesticides, through the application of the latest technologies that
reduce costs and increase production efficiency.

3. Improvement of environmental sustainability and conservation of
natural resources through the introduction of technologies that reduce
the use of chemicals and minimise adverse environmental impact.

4. Increased competitiveness of agricultural enterprises in the
international market through optimisation of production processes and
export of innovative products.

1. Insufficient dissemination of
information about the latest technologies
among some farmers.

2. Excessive initial costs of implementing
innovations.

3.mLack of adequate training of personnel
to work with the latest technologies.

4. Technical and organisational challenges
in integrating innovative technologies into
conventional production processes.

Features

Threats

1. Growing demand for environmentally friendly products, which
drives innovation.

2. Development of international partnerships and cooperation in

the agrarian sector of the economy, which facilitates the transfer of
technology and knowledge.

3. Improved access to finance for investment in innovative
technologies through public and private support programmes.

4. Increased access to advanced digital platforms and tools for data
analysis and monitoring of production processes in the agrarian sector
of the economy, which enables improved efficiency and cost reduction,

1. Risk of losing conventional jobs to
automation and robotics.

2. Dependence on external technology
and parts suppliers.

3. Potential market volatility and
uncertainty over investment returns.

4. Elevated level of risk if technology is
not applied correctly (poor integration or
underestimation of impact).

including through external initiatives and international partnerships.

Source: compiled by the authors of this study based on data from S. Zaika et al. (2023), A. Ranjan et al. (2024)

Overall, the introduction of innovations
and the latest technologies into the agrarian
sector through human capital development
is a key element for ensuring the sustainable
development of the sector. The SWOT analysis
revealed that while there are significant op-
portunities for increasing the productivity and
environmental sustainability of agricultural
production, proper education and training is a
crucial precondition for the successful fulfil-
ment of these opportunities. It is necessary to
ensure that workers develop the adequate skills
to implement the latest technologies and inno-
vations effectively, which will minimise risks
and maximise the potential for growth in the
agrarian sector.

Education and digital technologies sub-
stantially affect farm productivity and income,
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as evidenced by studies from various regions.
The effects of education on farm productivity
are evident. M. Reimers & S. Klasen (2011) found
that each additional year of farmer education
increases agricultural productivity by 2-5% in
high-income countries. The greatest effect was
observed for primary and secondary educa-
tion, while tertiary education had no significant
effect on productivity. This demonstrated the
value of basic knowledge for farmers who can
effectively innovate and adopt modern farming
practices. Additionally, a study in the Offinso
Municipality of Ghana found that farmers with
secondary education had 15-20% greater yields
than those with only primary education. Fur-
thermore, access to extended services such as
extension can increase productivity by 25%, al-
though the coverage of such services continues
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to be low. This underscores the significance of
education not only in formal training, but also
in access to practical knowledge and advice that
can greatly improve farm efficiency.

Digital technologies also markedly affect
farmers’ incomes. A 2014 study of 676 farmers
in Guangdong province, China, found that the
use of digital technologies such as the Internet
of Things (IoT) and data analytics increased in-
comes from agricultural production and sales
by 12-18%, especially for highly skilled farmers.
Digital technologies also reduced the negative
impact of distance to market by 30%, allowing
farmers to get their products to end users faster
and cheaper (Oduro-Ofori et al. 2014). Platforms
such as Farm Pass (India, Africa) enabled farm-
ers to increase their income by 20-35% through
direct access to buyers, digital payments, and the
ability to obtain loans based on financial history.
For example, farmers in India receive payment
on the day of sale, which reduces losses from de-
lays and improves the financial stability of farms
(True prosperity will be found..., 2023).

In Ukraine, education and the adoption of
digital technologies greatly influence farm pro-
ductivity and income. 66% of farmers in Ukraine
have a university degree, which positively affects
their productivity. Farmers with higher educa-
tion demonstrate 20-30% higher productivity
compared to those with only secondary or vo-
cational education. The study also showed that
farmers who take advanced training courses can
increase their productivity by 15-25% through
the introduction of innovative technologies and
farming methods. In Ukraine, there are online
education platforms such as AgroPortal and
AgroHub that help farmers acquire new knowl-
edge and skills that can improve their efficiency
(Varchenko, 2019).

Overall, the key findings were that education
is most effective in a context of rapid technolog-
ical advancement, when farmers can adapt in-
novations more quickly and increase their pro-
ductivity. Digital technologies not only increase
incomes, but also simplify access to financial
services, reducing dependence on conven-
tional intermediaries. Expanding educational
programmes and digital infrastructure in ru-
ral areas is key to the sustainable development
of the agrarian sector, as it creates favourable
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conditions for innovation and improves the
economic efficiency of farms.

The present study and the study by
M.Y. Darsyah et al. (2024) shared a focus on the
development of human capital for the creative
economy, but their approaches differed. Both
studies stressed the significance of investing
in education, training, and the latest technolo-
gies for the development of creative industries.
At the same time, the present study focused on
particular industries, such as the agrarian sec-
tor of the economy in Ukraine, and the value of
integrating digital technologies and precision
farming to increase productivity. M.Y. Darsyah et
al., on the other hand, focused on general ap-
proaches to developing the creative economy
through infrastructure, digital platforms, and
education, without focusing on concrete sectors.

The present study focused on the develop-
ment of human capital in the agrarian sector,
emphasising the role of education, innovation,
and technology in increasing the productivity
and competitiveness of agricultural enterprises
through the introduction of the latest technol-
ogies such as precision agriculture and digital
platforms. ].D. Snowball & R. Haines (2024) fo-
cused more on the global aspects of supporting
creative industries, while the present study fo-
cused on particular innovations and technolo-
gies in the agrarian sector. The findings of D. Di-
vianto et al. (2024) and of the present study had
a shared focus on the value of human capital for
the development of the creative economy. Both
studies emphasised the significance of invest-
ments in human capital and government sup-
port for the development of creative industries.
Furthermore, they highlighted the role of social
capital and infrastructure as factors influencing
the development of this sector. However, D. Di-
vianto et al. paid more attention to intellectual
capital, specifically human capital and its influ-
ence on the financial success of SMEs in the cre-
ative economy, using quantitative methods.

The paper by B. Fotuhi Mehrabani et al. (2022)
and the present study had a shared theme in
terms of the significance of human capital for
economic development, specifically, for the cre-
ative economy. Both studies emphasised the role
of investment in human capital to stimulate in-
novation and economic growth and recognised
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the significance of government initiatives. The
present study focused on the adoption of tech-
nology in the agrarian sector, namely precision
agriculture and digital platforms, while the B.
Fotuhi Mehrabani et al investigated the spatial
distribution of creative capital in Iranian me-
tropolises and its impact on economic growth.

Human capital is a critical factor in econom-
ic development in the creative economy:. Its val-
ue lies not only in knowledge and skills, but also
in the ability to innovate, adapt, and solve prob-
lems creatively. In a creative economy, human
capital ensures the creation of innovative ideas,
products, and services, which forms the basis for
economic growth.

Use of human capital potential to develop
the creative economy in the agrarian sector
The agrarian sector of the economy is one of
the oldest and crucial areas of economic ac-
tivity, but it has undergone major transfor-
mations over time due to the introduction of
innovations and creative approaches. Crea-
tive approaches in the agrarian sector include
a variety of strategies to help adapt to global
challenges, such as climate change, growing
demand for environmentally friendly products,
the need to increase resource efficiency, and
sustainable development. These approaches
help farmers to optimise their processes, re-
duce costs, improve product quality, and en-
sure sustainable development at the local level.
Creative approaches to cooperation and
clustering have been the basis for many agri-
cultural initiatives. In some countries, farm-
ers unite to form cooperatives or clusters,
enabling them to exchange knowledge, im-
prove efficiency, and reduce costs. In Aus-
tria, Pramoleum has created a unique model
of cooperation by bringing together farms to
grow pumpkins and produce pumpkin seed
oil (Rural and high-tech..., 2021). This cooper-
ation not only reduced production costs but
also expanded the range of products and cre-
ated new jobs forlocal residents. Furthermore,
this approach has contributed to the develop-
ment of the regional economy by creating new
business models and increasing demand for
pumpkin seed oil on the local market. Anoth-
er example is the KochCampus Association,
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which brings together chefs, restaurateurs,
and farmers to jointly develop new products
and test new crops in the catering industry
(Rural and high-tech...,, 2021). This approach
not only supports local producers, but also
promotes gastronomic tourism, which is a
major part of the economy in many Austrian
regions. The project also serves as an excel-
lent example of how the agrarian sector can
be integrated with other economic sectors to
create added value. The introduction of digital
technologies in the agrarian sector can reduce
costs, increase the efficiency of production
processes, and ensure sustainable develop-
ment. One example is the Austrian myAcker
project, which allows consumers to rent beds
online and monitor the cultivation of vege-
tables via smartphone or tablet (Rural and
high-tech..., 2021). This allows for a new model
of interaction between the consumer and the
producer, where everyone can become part of
the agricultural process, observe the growth of
their products, and even take part in choosing
what to grow. This approach helps to engage
peoplein agricultural production, raise aware-
ness of agriculture and encourage sustainable
consumption.

The use of human capital for the develop-
ment of the creative economy in the agrarian
sector is one of the key factors contributing to
the modernisation of agriculture, increasing its
efficiency and environmental sustainability. The
Netherlands is a prime example of how human
capital can drive innovation and create new op-
portunities for the agrarian sector, specifically
through the introduction of advanced technol-
ogies, the development of digital initiatives and
the implementation of sustainable agricultur-
al practices. A highly educated workforce, re-
search, and effective collaboration between uni-
versities, businesses, and farmers are leading to
prominent results in agriculture.

The role of human capital in the creative
agrarian economy in the Netherlands is inval-
uable. Highly skilled people, such as specialists
in agronomy, engineering, and the IT sector,
contribute to the development of innovative
technologies such as precision farming, robot-
ics, hydroponics, vertical farms, and sustainable
agricultural practices. Collaboration between
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academic institutions, government, and the pri-
vate sector in the Netherlands actively promotes
innovation. For instance, partnerships between
universities and agricultural enterprises have
led to breakthroughs in the development of new
crops, improved water management systems,
and the introduction of innovative technologies
in greenhouse farming. Such innovations can
reduce water costs, preserve biodiversity and
markedly increase yields (OECD, 2015).

One of the most prominent examples of in-
novation in the Netherlands is the Wageningen
University Farm of the Future concept, which
focuses on sustainable farming systems using
zero fossil fuels. Within the framework of this
project, eight different crops are being experi-
mented with, which helps to increase biodiver-
sity, soil health, and yield efficiency. Innovative
drainage systems are also being introduced to
store excess water underground for reuse dur-
ing dry periods. This can greatly reduce depend-
ence on conventional irrigation methods and
improve water use efficiency (OECD, 2015).

Another successful example is innovation
in greenhouses, where Dutch farmers use ultra-
modern technology such as automated climate
control systems and LED lighting to grow vege-
tables and flowers year-round. This maximises
the productivity of the land while minimising
energy consumption, which is essential for the
sustainable development of the agricultural in-
dustry. Thanks to such initiatives, farmers can
ensure sustainable production with minimal
environmental impact. Furthermore, the CAP
Strategic Plan (2023-2027) in the Netherlands
supports farmers in their transition to sustain-
able agriculture. This is achieved through indi-
vidualised regional strategies that ensure not
only a fair distribution of income, but also food
security and environmental sustainability. This
strategy allows farmers to adapt to new condi-
tions, use resources efficiently, and reduce their
environmental impact (Netherlands — CAP Stra-
tegic Plan.., n.d.).

Human capital also contributes to the devel-
opment of an export-oriented agri-food econo-
my in the Netherlands. The country is the sec-
ond largest exporter of agricultural goods in the
world, with exports worth over EUR 100 billion
annually. Creative approaches in logistics, pack-
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aging, and innovation contribute significantly to
this achievement. The Netherlands has success-
fully integrated human capital into the develop-
ment of new packaging, logistics and delivery
methods, making its products high quality and
competitive on global markets.

Lessons from the Dutch experience show
that human capital is a crucial factor for the de-
velopment of a creative economy in the agrari-
an sector. Highly skilled personnel, innovative
approaches and effective cooperation between
research institutions, government and business
allow the Netherlands to stay a leader in agricul-
ture. Educational programmes and investments
in human capital development ensure the sus-
tainable development of the agrarian sector, ad-
dressing environmental issues and creating new
business models that contribute to increased
productivity and environmental sustainability
in agrarian sphere.

Digitalisation of the agrarian sector is an
important stage of development in Ukraine.
Involving young people in the development
of digital technologies is a major step towards
increasing the efficiency of production and
marketing. Various platforms for data ex-
change between farmers, suppliers, and con-
sumers are actively developing in Ukraine,
such as AgroPortal (AgroPortal, n.d.), AgroHub
(Analysing millions of numbers.., n.d.), E-Ag-
riculture (E-Agriculture, n.d.), which allows for
better management decisions and reduced
costs (Creative approaches, 2021). Each of these
platforms has its own impact on the work of en-
terprises in the agrarian sector, helping to im-
prove communication, management process-
es, and reduce costs. AgroPortal is one of the
leading information exchange platforms in the
Ukrainian agrarian sector. It enables farmers
to receive up-to-date information on product
prices, industry news, and government support
programmes. Using AgroPortal helps to im-
prove management decisions, as farmers can
quickly respond to changes in the market. Fur-
thermore, the platform helps to reduce costs
by providing access to up-to-date data, which
allows farmers to plan input purchases and
sales more efficiently. AgroHub is another plat-
form that actively supports farmers in Ukraine.
It is focused on creating an ecosystem for the
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exchange of knowledge and experience among
farmers. AgroHub allows farmers to upgrade
their skills through online courses and train-
ings, which improves their farm management
skills. The platform also facilitates communi-
cation between farmers, suppliers, and con-
sumers, which reduces transport and logistics
costs through more accurate and prompt or-
ders. E-Agriculture is a platform that supports
farmers in using digital technologies to man-
age their farms efficiently. It allows farmers to
access online resources, tools for monitoring
and analysing data, which is essential for mak-
ing informed management decisions. The use
of this platform improves agricultural com-
munication and reduces costs, as the platform
provides accurate monitoring of resources
and allows for optimisation of the processes of
growing, harvesting, and processing agricul-
tural products. Overall, these platforms help
farmers improve market access, optimise man-
agement processes, and reduce costs, as well as
improve farmers’ skills and facilitate commu-
nication between agricultural market partici-
pants. They enable farmers to adapt to market
changes more quickly, increase efficiency and
reduce financial risks, which is critical in times
of economic instability. Climate change and
global environmental issues are forcing the
agrarian sector to adapt to new conditions. The
use of environmental technologies to reduce
the adverse impact that agricultural production
has on the environment is one of the most sig-
nificant creative approaches in this area.

One such example in Ukraine is the creation
of biogas complexes for processing agricultur-
al waste. These facilities can process organic
waste such as manure, haylage, and other bio-
logical materials into energy that can be used for
farmers' needs. Such complexes also reduce the
amount of waste in landfills and contribute to
soil conservation, as the residues after process-
ing can be used as organic fertiliser (Rural and
high-tech..., 2021).

Another example is the development of
climate-smart agriculture in Ukraine. Adapt-
ing the agrarian sector to climate change is be-
coming increasingly significant for food secu-
rity. This includes the use of drought-tolerant
crops, water, and energy conservation methods,
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and the application of the latest agricultural
technologies to increase productivity in an un-
stable climate. Climate-smart approaches can
markedly reduce crop losses and make agricul-
ture more resilient to extreme weather condi-
tions. Technologies such as precision farming
and no-till farming methods reduce CO, emis-
sions, increase soil resilience to climate chal-
lenges and guarantee sustainable agricultural
development. These technologies can reduce
tillage costs, reduce the risk of erosion, and im-
prove soil structure. This is an important part of
maintaining food security in the face of climate
change (Prospects for the development..., 2024).

Proactive approaches that can increase
productivity and help adapt to new econom-
ic, environmental, and social challenges are a
powerful tool for sustainable development of
the agrarian sector. Innovations, such as inno-
vative technologies, digitalisation, cooperation,
and eco-friendly methods, allow the agrarian
sector to become more competitive and ensure
sustainable development at all stages of the pro-
duction cycle. Considering the current trends,
the agrarian sector has a massive potential for
development if creative and innovative solu-
tions are implemented.

The present study and the study by Y. Ionin
§ A. Prysich (2024) had a shared focus on the
significance of digital technologies for econom-
ic development and improving the efficiency
of management processes. Both studies em-
phasised the role of digital tools in optimising
business processes and increasing the com-
petitiveness of enterprises. However, the differ-
ence between them was that the present study
focused on the development of human capital
and its relationship with the creative economy,
while Y. Ionin & A. Prysich focused more on digi-
tal technologies and their influence on manage-
ment structures.

The study by C. Chaiboonsri (2024) and the
present focused on the value of human capital
for economic development, but with different
emphases. Both studies emphasised the need
to invest in education, innovation, and technol-
ogy. C. Chaiboonsri emphasised the role of cul-
tural industries, which contribute to economic
growth through creativity and new jobs. The
present study, on the other hand, focused on the
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development of human capital in the agrarian
sector, specifically through precision agriculture
and digital technologies to increase productivity.
Both studies recognised the value of investment
in R&D, but C. Chaiboonsri focused more on cul-
tural and social capital, while the present study
underscored technological innovation in the
agrarian sector.

The current study and the study by
D. Kalfas et al. (2024) converged in their empha-
sis on the role of cultural and creative industries
for economic development and social cohesion.
Both studies emphasised their significance for
job creation and entrepreneurship. D. Kalfas et
al. focused on the social and cultural aspects of
urban regeneration in Europe. This study and
the study by L.J.S. Baiyegunhi (2024) shared a
focus on the significance of human capital for
economic development. Both studies highlight-
ed the value of investing in education, research,
and innovation to increase productivity and
stimulate economic growth. The present study
focused more on the cultural and creative in-
dustries, exploring their role in regional devel-
opment and recovery through an analysis of sec-
toral impacts on the economy. At the same time,
L.J.S. Baiyegunhi's study focused on the agrarian
sector and focused on human capital develop-
ment through training of farmers to increase
their productivity and resilience to change.

The present study and the study by W--J. Yan
& S.-T. Liu (2023) had a shared focus on the de-
velopment of the creative economy, particularly
through innovation and human capital. Howev-
er, the approaches differed: the present study
focused on the development of human capital
through education and technological innova-
tion to stimulate the creative economy, while the
study by W.-J. Yan & S.-T. Liu focused on cultur-
al aspects and the management of the creative
economy through cultural policies. Both ap-
proaches recognised the significance of inno-
vation, but from different standpoints - through
human capital and cultural governance.

This paper and the study by Y.F Yoga et
al. (2023) both addressed the development of the
creative economy through investment in hu-
man capital and entrepreneurship support, em-
phasising the significance of public policy and
infrastructure. Both studies examined the role
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of human capital and innovation in support-
ing economic growth in the creative industries.
However, Y.F. Yoga et al. focused on infrastruc-
ture initiatives and government programmes in
specific regions of Indonesia, while the present
study focused more on the agrarian sector and
technological innovations, such as digitalisation
and precision agriculture, to stimulate the de-
velopment of the creative economy.

Investments in education and research are
essential for the development of human capital
in the agrarian sector in the context of the crea-
tive economy. Programmes aimed at developing
creativity, innovation, and entrepreneurial skills
should be available at all levels of education, in-
cluding at agricultural universities and special-
ised training institutions for agricultural profes-
sionals. For example, courses in agribusiness,
precision farming, agronomy, ecology, and sus-
tainability can prepare students for the challeng-
es of the modern agricultural market. This will
enable young professionals not only to work ef-
fectively with the latest technologies, but also to
run a successful business in the agrarian sector.

Furthermore, it is vital to stimulate research
and development activities in the field of agri-
cultural technology and innovation. An exam-
ple is investment in biotechnology research,
particularly in genetic modification of crops,
which enables the development of varieties that
are more resistant to climate change. It is also
worth paying attention to the development of
agri-platforms for monitoring soil health, which
allows farmers to obtain accurate information to
increase productivity and reduce costs.

The creation of effective educational plat-
forms for the development of specialised skills is
a prominent aspect for the agrarian sector. Such
platforms can include courses and trainings on
the use of precision agriculture, automation of
agricultural processes, and the development of
sustainable production methods. For instance,
platforms that teach farmers how to use drones
to monitor crops or soil data collection systems
can help young farmers to implement inno-
vative technologies in their operations, mark-
edly reducing costs and increasing efficiency.
Supporting cultural and social initiatives in the
agrarian sector should be a priority in human
capital development policy. It is vital to stimulate
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the development of cultural and social projects
in agricultural regions, such as the organisation
of agritourism festivals, agricultural exhibitions
or the creation of rural cultural centres. Such
initiatives foster creativity in communities and
can become a new source of employment, which
will also improve social stability in the regions.

Engaging young people in creative agricul-
tural industries is essential for innovation and
sustainable economic growth. Programmes that
foster the development of young talent in areas
such as digital agriculture, food processing or
agribusiness can help to create a new genera-
tion of entrepreneurs and innovators. For ex-
ample, programmes to support agri-innovation
start-ups can help young farmers create com-
petitive products and services that meet global
market demands. To ensure the sustainable de-
velopment of the agrarian sector, it is necessary
to introduce innovative technologies such as
precision farming, automation of agricultural
production processes, biotechnology and re-
newable energy sources. For example, farmers
who use monitoring systems to determine wa-
ter and fertiliser requirements can significantly
reduce input costs and increase yields. It is also
worth addressing the development of biofuels
and renewable energy-oriented agricultural
enterprises, which helps to reduce the environ-
mental impact of agriculture.

Integration of international practices is a
valuable condition for the development of hu-
man capital in the agrarian sector. Involvement
in international support, training and cooper-
ation programmes will allow Ukrainian farm-
ers to gain access to advanced technologies
and best practices. For example, participation
in international projects on precision agricul-
ture or organic production will allow adapting
these technologies to Ukrainian conditions, in-
creasing competitiveness in the global market
and ensuring sustainable development of the
agrarian sector.

CONCLUSIONS
The development of human capital is the ba-
sis for increasing the competitiveness of na-
tional economies, specifically in the context of
globalisation, rapid technological change, and
the challenges posed by climate change and
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economic instability. A creative economy based
on intellectual and creative resources requires
the development of human capital capable of
generating innovative ideas, products, and ser-
vices. This allows not only to increase produc-
tion efficiency, but also to adapt to new market
requirements, increase innovation and ensure
sustainable development. Investments in hu-
man capital, including in education, research
and development, and the latest technologies,
are essential to foster the development of the
creative economy, particularly in industries
such as information technology, media, design,
culture, and the arts.

The study demonstrated that countries that
actively invest in human capital development,
such as Austria and the Netherlands, achieve
prominent economic growth rates and have
competitive advantages in the global market. In
the context of constant change and competition
at the global level, human capital is becoming
one of the key factors determining the success
of enterprises, especially in the creative indus-
tries. An essential aspect is the integration of
education and innovative approaches into the
practical activities of enterprises, which allows
them to create new products, technologies and
services that meet international standards.

Ukraine is gradually moving closer to in-
tegrating the latest technologies and digital
platforms into the agrarian sector. The use of
platforms such as AgroPortal, AgroHub and
E-Agriculture helps to improve communication
between farmers, suppliers and consumers, as
well as optimise management processes. It is
alsoimportant to develop education for farmers,
which includes not only traditional courses but
also online learning using modern technologies,
allowing farmers to gain relevant knowledge and
improve their skills. Training programmes such
as AgriAcademy help farmers to effectively use
new digital tools and techniques, which leads to
increased productivity and reduced costs.

Human capital development also greatly
influences social responsibility and environ-
mental sustainability. Improving the educa-
tion and skills of employees allows for more
efficient resource management, cost reduction
and the introduction of sustainable technolo-
gies in production, which helps to preserve the
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environment and increase the competitiveness
of enterprises. Educated employees are also bet-
ter equipped to adapt to climate change, which
is a crucial aspect of sustainable development in
the face of global environmental challenges.
Human capital is an integral part of the
transformation of the agrarian sector in these
countries. Investments in education, research
and development, and the introduction of the
latest technologies contribute to increasing the
efficiency of agricultural production, promoting

agrarian sector in these countries, and the expe-
rience of the Netherlands, Austria and Ukraine
can become a scientific and practical model for
other countries seeking to achieve sustainable
development in the agrarian sphere. Prospects
for further research include the investigation
of the effects of human capital on the introduc-
tion of innovative technologies and sustainable
development of the agrarian sector, particularly
through digitalisation and innovation.

innovation, and ensuring sustainable economic ACKNOWLEDGEMENTS
development. Training programmes, coopera- None.
tion between universities and businesses, and
the introduction of digital platforms are the CONFLICT OF INTEREST
basis for the successful modernisation of the None.
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PO3BUTOK NioaCcbKoro KaniTany
B YMOBaX CTaHOBJI€eHHSA eraTMBHO'I' €KOHOMIKM

AHoTauiga. MeToo JAaHOTO IOCTIIKeHHS 6yJI0 IMpoaHaIi3yBaTU POJIb JIIOACHKOTO KaIiTany y
PO3BUTKY KpeaTHMBHOI eKOHOMIiKH, 30KpeMa depe3 BIIPOBAJ)KeHHs IHHOBAIil Ta PO3BHUTOK
OCBiTM. MeTOmOJIOTiA MOCIIKeHHA BKJIIOYaJia BUKOPHUCTAHHS aHaji3y CUJIBHUX, CIabKUX
CTOpPiH, MOXJIMBOCTEM Ta 3arpo3, a TaKOXX BHBUEHHS IHHOBALiHUX IIporpaM Ta OCBITHiX
iginiaTB. OCHOBHI pe3yJabTaTU AOCIIM)KeHHS [10Ka3aJIy, 10 iHBeCTHUIlil B OCBITY Ta TeXHOJIOril
€ BaKJIUBAM OGaKTOpOM JJA PO3BUTKY IHHOBAUiM y KpeaTUBHUX Taiy3fax. JochimKeHHA
rtatdopmM AgroPortal, E-Agriculture Ta AgroHub 3acBiguniio ixHio epeKTUBHICTD y ITOKpalleHHi
KOMyHiKalii MDbK ¢epmepaMy, IocTadyalbHUKAaMU Ta CIIOKMBAdaMH, IO CIIpUAE ONTUMisallil
JIOTICTUYHUX TIPOLIECiB i PO3BUTKY HOBUX Hi3Hec-Mofesiel AJiS OHJIaMH-TIPOAaKiB. BHUABJIEHO,
110 BIIPOBA KEHHS IUPPOBUX TEXHOJIOTIHM Ta PO3BUTOK IIpOTpaM HaBYaHHS JO3BOJIAIOTh 3HAYHO
MTOKPALTUTY TPOAYKTUBHICTh i 3HU3UTY BUTPATH B arpapHOMY CeKTOpi eKoHOMiku. Kpim Toro, 6yio
BCTQHOBJIEHO, III0 3aCTOCYBaHHS LUPPOBUX pillleHb OIIOMAarae aJanTyBaTH arpapHUN CEKTOp
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0 YMOB 3MiHM KiiMaTy Ta [I0o6aibHUX MPo6IeM HABKOJIUIIHBOTO CepefOBUINA. PesynbraTu
IOCTIIRKeHH ITiATBEepAWIN, W0 JIIOACHKUM KalliTan Bifiirpa€ KJIIOUOBY POJIb Y BIIPOBaJKeHHI
iHHOBAIIi Ta PO3BUTKY arpapHOT0o CeKTOpy. OcobnuBe 3HAUeHHS MAIOTh iHBECTULi B IIIATOTOBKY
daxiBIiB uepe3 cydacHi OCBITHI IporpaMu Ta TPeHIHTH, fKi HAlIOThb arpapisiM MOKJIMBICTB
OITaHOBYBaTH HOBITHI TexHoJOrii Ta edeKTUBHI 6i3Hec-cTpaTeril. AHaIi3 BUIBUB IIEPCIIEKTUBU
BIOCKOHJIEHHS LIIAXOM CTPaTeriyHOro BUKOPUCTAHHSA ICHyIOUMX LUPPOBUX IUIATPOpM i
HaBYaJIBHUX KypCiB A/ MiJBUINEHHS IIOTeHIlially JIIOACBKOTO KaIliTanxy. Byno MpupineHo
yBary riardopMaM B ABCTpil, TaKUM sIK Pramoleum Ta myAcKer, siKi IeMOHCTPYIOTh YCITilIHY
iHnTerpanio IMPPOBUX TEXHOJIOTIN y arpapHUN CeKTop. AHasIi3 OCBITHIX mporpaM i cmiBmparii
MDK yHiBepcuTeTaMy, 6i3HecoM i Iep>kaBHUMU ycTaHOBaMU B HimepraHax BUSBUB IX BaJKJIUBY
POJIB Y IMiATPUMILi CTAJIOTO PO3BUTKY arpapHOIo CEKTOPY, 30KpeMa depe3 TaKi IIpoeKTHU K «Pepma
MaubyTHROTO». BHCHOBKU BKa3yIOTh Ha HeOOXiOHICTh Momamblinx iHBECTHUIIN Y pPO3BUTOK
JIIOACBHKOTO KalliTasy 4yepe3 OCBITHI ImporpaMu i HayKOBO-AOCHITHUIBKY AiSJBHICTB, a TaKOX
iHTerpaiito HOBITHIX LMPPOBUX TEXHOJIOTIM B arpapHUM CEKTOP eKOHOMIKY [T 3ab6e3meueHHs
CTaJIOTO PO3BUTKY KpeaTHBHOI eKOHOMiKU. BpaxyBaHHSA 1uX GaKTOPIiB JO3BOJIUTH [TOKPAIIUTU
€KOHOMIUHY CUTYyallilo, miABUIUTYU e)eKTUBHICTh BUPOGHUIITBA Ta CIIPUATU CTAJIOMY PO3BUTKY
HallioHaJIbHOI eKOHOMIiKU

KnioyoBi cnoBa: iHHOBallil; OCBiTHI IIpOrpaMy; CTiMKiCTh; KOHKYPEHTOCIIPOMOSKHICTB; JIIOACHKUI
KalliTaJI; PO3BUTOK; arpapHUN CEKTOP eKOHOMIKHU
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Innovative approaches to marketing management
in Ukrainian farms

Abstract. The relevance of this study stems from the need to enhance the effectiveness of
marketing activities in Ukrainian farming enterprises in the context of globalisation, digitalisation,
and external threats. This article aimed to justify the implementation of innovative approaches to
marketing management in order to increase the competitiveness of these enterprises. The research
employed methods of comparative analysis, a systems approach, SWOT analysis, and generalisation.
The study substantiates the feasibility of adopting digital marketing, e-commerce, branding, social
media, CRM systems, and automated platforms for consumer communication. It also examines
current challenges faced by farming enterprises in Ukraine, including declining purchasing power,
disrupted logistics chains, and limited access to financing and marketing infrastructure. A SWOT
analysis was conducted to identify the strengths and weaknesses of farming enterprises, as well as
the external opportunities and threats influencing the implementation of marketing strategies. The
study justifies the adoption of digital marketing, e-commerce, branding, social media, CRM systems,
and automated platforms for consumer communication. Attention is also given to key aspects of
marketing strategy transformation in response to shifts in the agricultural market environment.
The role of information and communication technologies is defined as a tool for equipping farming
enterprises with the necessary resources to support efficient production and sales operations.
Contemporary marketing approaches are systematised, with an emphasis on the active use of digital
promotion channels under martial law conditions. The practical significance of the findings lies in
their potential application to the improvement of marketing strategies within farming enterprises,
agricultural associations, and regional programmes aimed at supporting rural entrepreneurship

Keywords: digital marketing; competitiveness; agricultural sector, marketing strategies; SWOT
analysis

INTRODUCTION
Amidst the ongoing military aggression and logistics, loss of markets, resource scarcity, and
economic crisis, Ukrainian farms have encoun-  threats to production. In these circumstances,
tered a range of challenges, including disrupted  the implementation of innovative marketing
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management is particularly pertinent as a tool
for adapting to new socio-economic conditions.

The theoretical and applied aspects of im-
plementing innovations in the marketing activi-
ties of farms have been explored in the studies of
scholars such as Ye.O. Holysheva (2021), who em-
phasised the necessity of forming an adaptive
marketing policy in conditions of economic un-
certainty. The author noted that the use of inno-
vative marketing instruments allows for quicker
reaction to external environmental challenges
and the preservation of market positions. The
research of YI. Danko (2017) highlighted the im-
portance of digital technologies in promoting
agricultural produce, especially for small and
medium-sized farms. The authors identify the
competitive foundations of innovative market-
ing activity and emphasise that the effective use
of digital tools is key to survival in conditions of
market instability. E.V. Hnitetskyi (2017), in his
research, focused on the analysis of applying Big
Data in marketing strategies, with an emphasis
on consumer orientation. He argues that the use
of big data allows farmers to better understand
consumer behaviour and personalise marketing
approaches. The study by LI. Polishchuk (2021)
examined the implementation of customer re-
lationship management (CRM) systems as an
important instrument of modern marketing
management in the agricultural sector, particu-
larly in farming enterprises. The author stresses
that in conditions of high competition and vol-
atile market conjuncture, the ability of farming
enterprises to build stable and personalised
relationships with clients is the key to their sus-
tainable development.

In their research, S.I. Melnyk et al. (2021)
analysed the investment activity of agricultur-
al enterprises in the context of dynamic exter-
nal environment transformations, particularly
those related to political, economic, and social
changes. The authors underscored that the abil-
ity of enterprises to attract investment is directly
dependent on their level of innovative openness
and readiness for digital modernisation. Par-
ticular attention was paid to the role of institu-
tional factors that shape a favourable or hinder-
ing environment for implementing innovations,
especially in the sphere of marketing strategies.
The article emphasises that active adaptation to
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changes through the application of innovative
approaches in marketing allows agricultural en-
terprises not only to maintain stability but also
to build competitive advantages. In the study of
T.V. Yanchuk § O.Yu. Boienko (2023), the main fo-
cus was on the implementation of CRM systems
in the marketing activities of farms to increase
their effectiveness. The authors highlighted the
practical aspect of implementing such systems
as a means of optimising sales and improving
customer service. O.P. Lucii § O.M. Skakun (2023)
examined the possibilities of using internet
marketing as one of the key factors in enhancing
the effectiveness of sales activities of agricultur-
al enterprises. The authors emphasise that in
the context of dynamic market digitalisation, es-
pecially considering the processes of European
integration, agribusiness must actively utilise
e-commerce tools to maintain competitiveness.
The article analyses the advantages of tools such
as SEO promotion, targeting, traffic analytics,
the use of social media and marketplaces, which
allow for reducing intermediary costs, expand-
ing sales geography, and establishing direct con-
tact with the end consumer.

All the aforementioned studies provide a
solid theoretical and methodological basis for
further scientific inquiry in the field of innova-
tive marketing within the agricultural sector. At
the same time, despite significant contributions
to the development of specific aspects of the
topic, a comprehensive study of the implemen-
tation of innovations in marketing management
forfarming enterprisesremainsrelevantandre-
quires in-depth investigation, particularly in the
context of digital transformation and global chal-
lenges. In light of this, the present article aimed
to provide a scientific understanding of the pos-
sibilities for applying innovative marketing ap-
proaches in the activities of farming enterprises
that would address current economic challeng-
es and contribute to the recovery and further
development of the agricultural sector during
martial law and in the postconflict economy.

MATERIALS AND METHODS
The methodological basis of this research was
the use of a complex of general scientific (anal-
ysis of scholarly sources) and specialised meth-
ods (SWOT analysis), which enabled a holistic,
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systematic, and scientifically grounded study of
innovative approaches to marketing manage-
ment in Ukrainian farms. This approach allowed
for the analysis of both the internal aspects of
agricultural enterprises’ functioning and the
external factors influencing their marketing ac-
tivity in the context of dynamic transformations
in the agricultural sector, driven by economic,
technological, and socio-political changes.

The factual basis of the research consisted
of data from analytical reports of the Nation-
al Institute for Strategic Studies (Khymynets &
Nesterenko, 2021), as well as information from
the official websites of industry associations
and farmer unions (A new issue of the study
“UKRAINE:..., 2024). Furthermore, data from the-
matic information resources were utilised, in-
cluding AgroPortal.ua(Getnow,paylater:..,2024),
Latifundist.com (AgroForecasts 2024..., 2024),
Kurkul.com (Agritechnica will present inno-
vative solutions.., 2023), SuperAgronom.com
(Farming in Ukraine may..., 2024), which con-
tain up-to-date analytical reviews, expert opin-
ions, survey results, and examples of innova-
tion implementation in agricultural marketing.

To gain a theoretical understanding of
the issues surrounding innovative marketing,
scholarly approaches in the field of marketing
management for agricultural enterprises were
synthesised, which allowed for outlining current
directions of innovative activity. An important
research tool was the SWOT analysis, which was
used to assess the internal potential of farms
(strengths and weaknesses) and the external
environment (opportunities and threats) influ-
encing the effectiveness of implementing inno-
vative marketing strategies.

The formulation of conclusions and propos-
als was carried out based on the abstract-logical
method, which ensured the generalisation of
the results obtained, the identification of trends,
and the development of practically oriented rec-
ommendations for improving the marketing ac-
tivities of agricultural business entities.

RESULTS AND DISCUSSION
Innovative marketing methods and instruments
serve as a key element in ensuring the successful
functioning of agricultural enterprises amidst
the economy'’s transformational development.
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Given the rapid intensification of competition
and the constant change in market conditions
under the influence of globalisation processes,
the application of innovations in the marketing
sphere is considered a decisive factorin increas-
ing competitiveness and enhancing the efficien-
cy of agricultural business. The use of modern
digital technologies, the latest communication
platforms, and adaptive promotion techniques
allows not only for prompt reaction to external
challenges but also for shaping new consumer
expectations, creating unique value for target
markets. This, in turn, ensures both short-term
profitability and strategic sustainability and de-
velopment of economic entities in the long term.

However, a significant proportion of enter-
prises in Ukraine’s agricultural sector, including
farms, face several systemic barriers to inno-
vation implementation. Among the key factors
hindering the development of innovative ac-
tivity are: the absence of stable and consistent
state policy supporting innovations; limited fi-
nancial resources; imperfections in the regula-
tory framework for stimulating the innovation
environment; insufficient qualification levels of
managerial staff; low economic motivation; de-
preciation of material and technical assets; and
the underdeveloped nature of marketing struc-
tures that could ensure strategic planning of in-
novative activities (Ilchenko, 2024).

In the context of intensifying global compe-
tition, the necessity for activating and systema-
tising the innovative development of agricultur-
al enterprises becomes objective. An effective
model of innovative development for farms
should be based on a comprehensive approach
that involves the integration of biological, tech-
nical, economic, marketing, social, organisa-
tional, managerial, and legal innovations as
interconnected components of a unified mod-
ernisation strategy (Fig. 1).

One of the key advantages of implement-
ing innovations in the marketing activities of
farms is the capacity for more accurate and
well-founded analysis of the market environ-
ment. In particular, the application of analytical
platforms and Big Data processing technologies
provides a deep understanding of consumer be-
haviour, customer preferences, and current de-

mand trends.
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Figure 1. Innovative instruments for ensuring the effectiveness
of marketing activities in farm-type agricultural enterprises
Source: developed by the author based on T. Ilchenko (2024)

The armed aggression by russia has sig-
nificantly exacerbated existing problems in
Ukraine’s agricultural sector. According to the
results of a survey conducted by the Ukrainian
Business Council jointly with the Help - Hilfe
zur Selbsthilfe organisation in January 2023,
20.75% of respondents characterised the cur-
rent state of their agribusiness as critical or
unsatisfactory, 50% as satisfactory, while only
21.25% assessed it as good (Conclusion based
on the results..., n.d.). In these circumstances,
overcoming challenges, ensuring viability, and
seeking prospects for the further development
of farms requires the implementation of inno-
vations, proactive management, and effective
strategic decisions.

Amidst current challenges, one of the priori-
ty tasks for Ukraine is to provide comprehensive
support for the development of farms, which
constitute an important component of the na-
tional agro-industrial complex. The area of in-
dividual farms can exceed one million hectares,
indicating the scale of agricultural production.
Ukraine holds leading positions in global ex-
ports of barley, maize, rapeseed, and wheat, and
is also the largest producer of sunflower oil. Fur-
thermore, the supply of Ukrainian agricultural
produce is critically important for the food se-
curity of some of the world’s poorest countries,
which are largely dependent on imports from
Ukraine (Conclusion based on the results..., n.d.).
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Thus, in 2024, the share of agricultural
products in Ukraine’s foreign trade structure ac-
counted for 59%, indicating their key role in the
country’s export potential. Sunflower oil held
the most significant position among exported
goods - 6 million tonnes of this product were
supplied abroad, valued at 5.1 billion USD, which
constitutes 21% of the total export volume. Maize
secured an identical share (21%), with its export
volume reaching 29.6 million tonnes and gen-
erating 5 billion USD in revenue. Wheat ranked
third by export value - 20.6 million tonnes worth
37 billion USD, corresponding to 15% of total
exports. Among other significant agricultural
export items, it is worth noting rapeseed (7%, or
3.8 million tonnes valued at 1.8 billion USD), soy-
beans (5%, or 3.4 million tonnes valued at 1.3 bil-
lion USD), as well as oilcake and other residues
from the processing of oilseeds (4%, or 4.7 mil-
lion tonnes valued at 1 billion USD) (Ukraine ex-
ported over 67 million tons..., 2024).

For Ukrainian farmers to maintain and
strengthen their leading positions in the global
agricultural market amidst increasing compe-
tition and global challenges, it is extremely im-
portant not only to sustain production volumes
but also to adapt to new market requirements.
One of the key factors in such adaptation is the
digital transformation of the agricultural sector,
which allows for increased management effi-
ciency, improved access to sales markets, and
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ensures flexibility in responding to changes in
consumer preferences. The implementation of
digital technologies in the marketing activities
of farms, in particular, becomes an important
tool for ensuring their competitiveness in both
domestic and international markets.

The application of digital tools, the Internet,
and social media provides agricultural enter-
prises with the opportunity for effective com-
munication with consumers, increasing their
interest and building stable relationships. In
turn, the development of e-commerce creates
conditions for direct sales of agricultural pro-
duce from producer to final consumer, which
allows for minimising the involvement of inter-
mediaries and increasing the efficiency of logis-
tics processes.

The use of analytical tools and artificial in-
telligence systems provides agricultural enter-
prises with the ability to process large volumes
of data, forecast market trends, and respond
promptly to changes in consumer demand and
production conditions. This approach contrib-
utes to increased accuracy in demand forecast-
ing, reduced production costs, and minimisation
of risks. Furthermore, there is growing attention
within the agricultural sector to the implemen-
tation of the concept of sustainable develop-
ment, which involves the production of environ-
mentally safe products. Integrating principles
of ecological responsibility into the marketing
strategy of farms ensures the attraction of envi-
ronmentally conscious consumers and the for-
mation of a positive brand image in the market.
Innovative approaches to marketing manage-
ment in farms are viewed not as a one-off tool
for increasing sales volumes or attracting new
consumers, but as a continuous and systemat-
ic process. The effectiveness of implementing
marketing strategies in the activities of farms is
only ensured under the condition of their con-
sistent and sustainable application.

Modern technological advancements in ag-
riculture correspond to the growing needs for
increased automation, digitalisation, and eco-
logical feasibility in the functioning of farms.
Current trends in the development of the ag-
ricultural sector indicate a gradual transition
towards the concept of “smart farming”, which
involves efficient management of resources
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and time while simultaneously minimising crop
losses. Smart farming is a promising direction
based on the implementation of innovative
technologies, including the Internet of Things
(IoT), computer vision, and artificial intelligence
(A1), in agricultural production processes (Top 10
trends, technologies and innovations..., 2022).

Farms are increasingly integrating digital
technologies, including satellite monitoring,
field sensors, remote data collection systems,
and artificial intelligence, to adapt to new agri-
business conditions. Given that over 40% of ag-
ricultural land is temporarily unsuitable for use
and logistics chains and infrastructure have suf-
fered significant damage, the use of technology
hasbecome a key tool for preserving production
and managing risks. Particular attention is paid
to the rational use of scarce resources and en-
suring the safety of workers (Conclusion based
on the results..., n.d.).

Additionally, new-generation digital servic-
es, particularly Al-based software complexes
(for instance, platforms like Cropwise), provide
comprehensive monitoring of machinery and
crops, enable optimisation of agrochemical us-
age, and enhance the efficiency of production
processes. These tools also contribute to build-
ing a flexible and adaptive management system
for farms during both wartime and the post-war
periods (Baker et al., 2017).

Cybernetics, traditionally applied to control
the processes of growing and storing agricul-
tural products, is considered in modern condi-
tions as an important instrument for decision
support in systems for monitoring and optimis-
ing agricultural production. Specifically, its use
contributes to increasing yields by facilitating
informed decisions regarding key technologi-
cal operations: sowing, irrigation, fertilisation,
pesticide application, and harvesting. Thanks
to the ability to assess the current state of pro-
duction systems and forecast the impact of key
factors such as soil quality, weather conditions,
and climate change, cybernetic approaches help
to increase the accuracy of agricultural process
management (Emerick § Dar, 2021).

Specifically, another key source of data for
the digitalisation of processes in farms is the
implementation of sensor technologies. Un-
like traditional monitoring systems, modern
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sensors are capable of operating wirelessly, pro-
viding continuous tracking of a wide range of
structured data, including temperature read-
ings, pressure levels, movement, and so forth
(Streuer, 2020). The application of such devices
allows for remote control of technological pro-
cesses, such as automated irrigation (Fischer et
al., 2019), variable rate tillage technologies, and
autonomous control of agricultural machinery
(Kulkarni et al., 2020). As examples of practical
implementation demonstrate, sensor devices
are an integral component of modern robotic
systems that enable the execution of operations
activated by robotic elements.

Thanks to robotic sensing, it has become
possible to detect weeds, localise fruits, control
feeding, and assess potential yields. The data
obtained are subjected to in-depth analysis and
used for making decisions regarding the ap-
plication of herbicides, harvesting ripe fruits,
or carrying out irrigation (Davis & Bendick-
son, 2020). The implementation of innovative
approaches to marketing management based
on digital technologies has a positive impact on
the efficiency of farming enterprises in Ukraine.
The shift from predominantly manual labour to
more cognitive activity facilitates higher quality
information-based decisions, optimises pro-
duction processes, increases the reliability of
agricultural systems, and ensures consistently
high yields (Baker et al., 2017).

In this context, the use of Big Data technolo-
gies acquires particular significance, being con-
sidered among the most promising information
solutions for the development of farming enter-
prises (Kulkarni et al., 2020). The concept of Big
Data encompasses large-volume and heteroge-
neous datasets, as well as modern methods for
their storage, analysis, and visualisation (Fis-
cher et al,, 2019). These tools allow for obtaining
new knowledge in near real-time that was pre-
viously inaccessible (Gosnell et al.,, 2019). Inte-
grating data from various sources - including
information on consumer behaviour, their pref-
erences, and demand dynamics - forms the an-
alytical basis for making effective management
decisions in agriculture.

Furthermore, Big Data technologies enable
in-depth analysis of large volumes of market
information, including consumer behavioural
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patterns and competitor actions, which creates
an analytical foundation for developing effective
marketing strategies. Specifically, the analysis
of collected data allows for forecasting chang-
es in consumer demand for agricultural prod-
ucts, ensuring a prompt response from farms
to changing market conditions. Additionally,
the implementation of artificial intelligence in
marketing management processes allows for
the automation of a range of tasks, such as pro-
cessing customer inquiries or setting up target-
ed advertising, which contributes to resource
savings and increased effectiveness of manage-
ment decisions (Reznik et al., 2023).

In contemporary agricultural business
conditions, the competitiveness of enterpris-
es is largely determined by the effectiveness of
marketing communications, primarily oriented
towards satisfying consumer needs. Recognis-
ing the key role of clients as the main factor in
business success is an important prerequisite
for increasing the performance of farming en-
terprises. In this context, the implementation
of customer relationship management (CRM)
systems becomes a vital tool, ensuring the for-
mation of stable and personalised relationships
with consumers. The application of CRM tech-
nologies allows for the automation of commu-
nication processes, the adaptation of marketing
strategies to individual client characteristics,
and, consequently, an increase in the overall
effectiveness of the farm’'s marketing activities
(Ilchenko, 2024).

One of the key directions for implementing
innovations in the marketing activities of farms
is the use of digital communication channels.
This includes, specifically, the application of so-
cial media, internet advertising, content mar-
keting, and search engine optimisation (SEO)
technologies. Digital marketing tools create
conditions for expanding the target audience,
including potential foreign consumers, and con-
tribute to ensuring interactive engagement with
clients. For farms, this opens up prospects for
creating multilingual e-commerce platforms,
which allow for the activation of export activities
and the expansion of product sales geography
(Dulska, 2015; Morokhova & Boiko, 2023).

An important aspect in the context of dig-
ital transformation is also the optimisation of
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logistics processes. The application of automat-
ed supply chain management (SCM) systems
enables the reduction of transportation costs,
the shortening of delivery times, and the im-
provement of customer service quality (Ilchen-
ko, 2024). Modern SCM solutions integrate all
stagesofthelogisticsprocess - fromrawmaterial
procurement to the delivery of finished products
to the final consumer - ensuring transparency
and control at each stage. This, in turn, enhanc-
es the ability of farms to respond promptly to
changes in demand, reduces the risks of logis-
tical delays, and contributes to increased supply
reliability. Hence, the implementation of SCM
systems is an important condition for ensuring
effective logistics management in agribusiness.

Another promising innovative direction for
improving the marketing activities of farms is
the development of content marketing. In the
digital era, high-quality content is becoming the

primary tool for effective communication with
the target audience (Lucii & Skakun, 2023). Ag-
ricultural enterprises can enhance their visibil-
ity in the digital environment by creating expert
publications, video reviews of products, con-
ducting webinars, preparing analytical reports,
and so forth. For example, articles highlighting
the competitive advantages of products or vid-
eo materials demonstrating their quality build
a positive brand image. Effective promotion also
involves the active use of social media, targeted
advertising on platforms such as LinkedIn, Face-
book, and Google Ads, and regularly updating
the information content of agricultural enter-
prises’ websites and blogs.

In the context of implementing innovative
approaches to marketing management in farms,
SWOT analysis (Table 1) acquires particular sig-
nificance as a tool for strategic analysis of the
enterprise’s external and internal environment.

Table 1. SWOT analysis of innovative marketing management in Ukrainian farms

Strengths

Weaknesses

Use of digital technologies (Big Data, CRM, artificial
intelligence) to enhance marketing effectiveness

High costs are associated with implementing innovative
technologies

Potential for personalised interaction with clients

Low level of digital literacy among employees

Automation of consumer demand analysis processes

Limited access to modern technical equipment in certain

regions

Prompt marketing decision-making based on analytical Insufficient experience in managing complex information
data systems
Opportunities Threats

Entry into new market segments through digital
promotion channels

Increased competition from large agricultural holdings

Building long-term relationships with clients through
omnichannel communications

Cybersecurity and personal data leakage risks

Increased effectiveness of advertising campaigns through
targeting and analytics

Macroeconomic instability (inflation, war)

Attracting investments for the development of innovative
projects

Risks associated with legislative changes in the sphere of
digital transformation

Source: developed by the author based on T. Ilchenko (2024)

Thus, the SWOT analysis allows for the
identification of both strengths that should be
developed and risks that need to be minimised
through strategic planning and the adapta-
tion of marketing approaches to contemporary
digital conditions. In the process of research-
ing the readiness of farms for implementing
innovations, particularly of a digital nature, it
has been established that different key factors
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influencing the organisational capacity of agri-
cultural enterprises for innovative changes be-
come relevant at various stages of this process.
Of particular importance in this regard is the ne-
cessity of developing and implementing meas-
ures at the national level aimed at fostering
relevant knowledge in the field of digital tech-
nologies among farmers, as well as their practi-
cal implementation in economic activities.
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To enhance the innovative capacity of farms,
the following directions are advisable: creat-
ing a centralised knowledge base concerning
digital technologies in agriculture and forming
an innovation network accessible to agricul-
tural entities; providing an analytical overview
of the dynamics of the digital innovation read-
iness formation process to increase farmers'
awareness regarding the complexity, sequence,
and priority of these transformations. The im-
plementation of modern digital technologies
across all stages of farms’ marketing activities
contributes to ensuring their sustainable devel-
opment and maintaining competitive positions
in the agricultural sector.

Compared to other studies, the results of this
analysis confirm the importance of implement-
ing innovative approaches in the marketing
activities of farms. Specifically, S. Koberniuk &
V. Karpenko (2023) emphasised the necessity
of implementing digital technologies in all as-
pects of marketing policy, including product,
pricing, distribution, and product positioning in
the market. This aligns with the authors’ conclu-
sions regarding the importance of integrating
modern digital instruments into the marketing
strategy of farms.

The approach proposed by LI. Polish-
chuk (2021), who considered customer rela-
tionship management (CRM) systems as a key
driver of business processes oriented towards
forming and maintaining customer loyalty, is
entirely acceptable. The author noted that CRM
acts not only as software for automating mar-
keting, sales, and service processes but as a ho-
listic business management concept. According
to her conviction, the use of CRM technologies
contributes to the personalisation of customer
interaction, increased effectiveness of market-
ing activities, and cost optimisation, which col-
lectively ensure the growth of farm profitability
through enhanced customer orientation and
increased levels of consumer loyalty. This ap-
proach complements the results of the present
study, underscoring the need for flexible and
adaptive marketing management in an unstable
market environment.

Inturn, I.V. Dulska (2015) viewed digital tech-
nologies as a powerful catalyst for economic
growth in the agricultural sector, emphasising
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the importance of the institutional environment
for their effective implementation. The author
pointed to the necessity of creating regulatory
and organisational conditions that would stimu-
late the innovative activity of farms, particularly
through financial instruments supporting digi-
talisation. L.V. Dulska substantiated that the inte-
gration of digital technologies into farmers' mar-
keting activities opens up new possibilities for
more effective interaction with markets, cost re-
duction, and improvedlogistics for product sales.

Theresearch by S. Nazarenko et al. (2024) ex-
amined innovative approaches to management
and communications in modern agro-industrial
enterprises. They focus on the implementation
of digital technologies, such as ERP systems, Big
Data analysis, and blockchain technologies, to
enhance the efficiency of management and pro-
duction processes. These aspects complement
the conclusions regarding the importance of
implementing digital technologies in the man-
agement of farms.

Additionally, according to the position of
E.V. Hnitetskyi (2017), the application of Big Data
tools in the process of planning and adjusting
marketing activities provides significant advan-
tages for both producers and consumers. This
approach is consistent with the present study
and contributes to the optimisation of market-
ing activities, cost reduction, and increased effi-
ciency, while also allowing for the establishment
of long-term partnerships with consumers,
thanks to the flexibility of the marketing mix by
individual client requests.

Researchers D. Zmievets § L. Pronko (2024)
analysed the challenges and opportunities of
innovative marketing for agricultural enterpris-
es during martial law in Ukraine. They empha-
sise the role of information and communication
technologies in providing agricultural enterpris-
es with the necessary resources for conducting
effective activities. The conclusions of these re-
searchers are consistent with the results of the
submitted study, which highlight the necessity
of adapting marketing strategies to changing
market conditions.

In the research by T. Ilchenko (2024), the
specifics of using innovative approaches to
improving marketing activities in agribusi-
ness were examined. T. IIchenko identified the
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necessity of seeking new innovative mecha-
nisms and tools that will ensure the formation
of competitive advantages for agricultural en-
terprises, including farms. These aspects com-
plement the authors’ conclusions regarding the
barriers to implementing innovations in the
marketing management of farms.

Thus, a comparative analysis of the results
of the present study with the articles of other
authors confirms the importance of integrat-
ing innovative and digital technologies into the
marketing management of farms. Common
conclusions relate to the necessity of a strategic
approach, adaptation to changing market con-
ditions, and overcoming barriers to innovation
implementation. The differences, however, lie
in the focus of the research: some authors con-
centrate on specific aspects, such as sales ac-
tivities or communications management, while
the present study covers a broader spectrum of
issues related to the implementation of innova-
tive management methods in the marketing ac-
tivities of farms.

CONCLUSIONS

The concept of innovative marketing manage-
ment for farms is based on three fundamental
aspects: the implementation of modern techno-
logical solutions, the optimisation of business
processes, and the intensification of using dig-
ital communication channels. The implemen-
tation of this approach is aimed at ensuring the
long-term development of farms in conditions
of increasing competitive struggle at local and
international levels.

Within the scope of the research, it was
established that the most effective innovative
solutions for farms are: the implementation of
CRM systems for automating work with clients,

increasing production profitability, thanks to
more accurate demand forecasting, optimisa-
tion of sales channels, and increased levels of
client engagement. Successful implementation
of digital marketing management tools requires
the technologies to be suitable for the specific
functioning of the farm, their compatibility with
the existing IT infrastructure, and a prior as-
sessment of the expected economic efficiency. It
was determined that to enhance the innovative
capacity of farms, it is advisable to implement
the following measures: create a centralised
knowledge base regarding the application of
digital technologies in agriculture and develop
an innovation network open to agricultural en-
tities; ensure a systematic analytical overview
of the dynamics of forming readiness for digital
innovation implementation, which will allow
farmers to better understand the complexity,
stages, and priority of these transformations.
The integration of modern digital technologies
at all stages of farms’ marketing activities will
contribute to their sustainable development
and the strengthening of their competitiveness
in the modern agricultural market.

However, limited financial and time re-
sources, a lack of adequate state support, and
a low level of digital literacy remain key barri-
ers. The research results confirm the necessity
of systemic support from the state, technology
providers, and the scientific community. Further
research should appropriately be directed to-
wards a comparative analysis of the agricultural
sector’s innovative readiness with other sectors
of the national economy, which will facilitate the
development of effective mechanisms for inte-
grating innovations into the economic activities
of farming enterprises.

the use of digital marketing with an emphasis ACKNOWLEDGEMENTS
on social media and geotargeting, and the ap- None.
plication of analytical platforms for real-time
market monitoring. It was determined that the CONFLICT OF INTEREST
integration of precisely such tools allows for = None.
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KaHanaaT eKOHOMIYHUX HAyK, AOUEHT

HaujioHanbHMin yHiBEpCUTET BiopecypciB i NPMPOAOKOPUCTYBAHHSA YKpaiHK
03041, Byn. Tepois ObopoHM, 15, m. Kuis, YkpaiHa
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IHHOBaUiMHI Niaxoau oo ynpaBniHHA MAapKEeTUHIOBOIO
pianbHicTio y pepMepCcbKUX rocnogapcTBax YKpaiHu

AHoOTaUif. AKTYaJbHICTh HOCTIIKEHHS 3yMOBJIEHA HeobximHicTio mifBUIneHHS ebeKTUBHOCTI
MapKeTUHIOBOI [IisbHOCTI (depMepchKUX TOCIIONApCTB VKpaiHM B yMoBax miobamizariii,
uudposizanii Ta 30BHIiHIX 3arpo3. MeToio cTaTTi 6yI0 O6GIPYHTYBaHHS BIIPOBaKEHHS
iHHOBaLIMHUX ITiIXOMIB 10 YIIPaBIiHHA MapKeTUHIOBOIO JisIBHICTIO GepMepChbKUX I'OCIIOLAPCTB
3 MeTOI0 IiABUIEHHS IX KOHKYPEHTOCIIPOMOXXHOCTI. V IOCHiAXKeHHI BUKOPUCTAHO MEeTOIU
TIOPiBHAJIBHOTO aHaji3y, CUCTEMHOTO mmimxonmy, SWOT-aHasmizy Ta y3arajbHeHHA. Y poboTi
O6IPYHTOBAHO [OLINBHICT BIIPOBAIKEHHS LUGPOBOrO MapKETUHIY, eJIeKTPOHHOI KOMepiii,
H6peHAUNHTY, collialbHUX MepeX, CRM-cucTeM, aBTOMAaTHU30BaHUX TIATGOPM [J11 KOMyHIKalii 3i
CriokMBavyaMu. V poboTi ITpoaHasi3oBaHo Cy4YacHi BUKJIMKY, 3 SKUMU CTUKAIOThCS GpepMepChKi
rocriofapcrtsa B VYKpaiHi, 30KpeMa 3HUWKeHHS IUJIAaTOCIIPOMOSKHOTO IIONUTY, IIOPYIIeHHS
JIOTiCTUYHUX JIAHITIOTIB, 0OMEKeHU M JOCTYII 10 GiHaHCYBaHHSA Ta MAPKETUHTOBOI iHGPACTPYRTYPH.
Byno mpoBemeHo SWOT-aHaJli3, IKUM [TO3BOJIWUB OXapaKTepU3yBaTU CUJIbHI U CjIabKi CTOpOHU
TOCIIOZApCTB, @ TAKOX 30BHIIIHI MOMKJIMBOCTI M 3arposu [IJis peastizailii MapKeTHUHTOBUX
cTpaTeriii. O6IPyHTOBAHO HOLIBHICTh BIIPOBaKEHHA IL[UGPOBOrO MapKETHHIY, €JIeKTPOHHOI
RoMeplLiii, 6peHOUHTY, couiasbHuX Mepesk, CRM-cucTeM, aBTOMAaTHU30BaHUX ILIATGOPM HJis
KOMYHiKallii 3i crioxxuBayaMu. TaKOK y JOCITiIKeHH] 6yI10 IIPUAiTeHO YBary KJIIOUOBUM aclIeKTaM
TpaHcdopMallil MapKeTUHIOBUX CTPATeTil BiTIOBIAHO 4O 3MiH KOHIOHKTYPU arpapHOro0 PUHKY.
Bu3HAYeHO pojib iHGOpMalliiHO-KOMYHIKAI[iMHUX TEXHOJIOTIM AK iHCTPYMEHTy 3abe3redeHHs
dbepMepCchRUX TOCIIONAPCTB HEOBXiMHUMU pecypcaMu s peaisaliii ebeKTUBHOI BUPOGHUYO-
36yTOBOi misyTbHOCTI. CHCTEMAaTU30BAHO CydYacHi IMiOxomu IO MapKEeTUHTY, IO IepenbadyaioTh
aKTMBHE BUKODUCTAaHHSA IIUPPOBUX KaHAJIB IIPOCYBaHHS IIPOAYKIIl B yMOBAaX BOEHHOTO CTaHY.
[TpaKkTHUYHe 3HaYEeHHS pe3yJIbTaTiB MOJIAra€ B MOKJIMBOCTI IX BUKOPUCTaHHSA AJ1S1 BIOCKOHAJIeHHS
MapKeTUHTOBUX CTpaTeriii ¢pepMepchbKUX TOCIIONApCTB, arpapHUX o6'eqHaHb i perioHaIbHUX
Iporpam MigTpUMKU CiJIbCBKOIO MiATIPUEMHUIIITBA

Knio4oBi cnoBa: 1udpoBUN MapPKETUHT; KOHKYPEHTOCIIPOMOKHICTb;, arpapHUN CeKTOp;
MapKeTUHIOBI cTpareril; SWOT-aHani3
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