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Abstract. The research relevance was determined by the current conditions of 
economic instability and the growing influence of external factors on the economic 
activities of enterprises, understanding and effective management of economic 
security issues is becoming extremely important for ensuring the sustainability of 
agricultural enterprises. The study aimed to provide a comprehensive analysis of the 
economic security of an agricultural enterprise, focusing on identifying key aspects and 
their impact on the sustainability and viability of the enterprise. The study employed 
an analytical method, statistical method, functional method, system analysis method, 
deduction method, synthesis method and comparison method. This study focuses on 
the economic security of agricultural enterprises, considering the complex aspects 
of efficiency, risk protection and the ability to adapt to changes in the economic 
environment. The study defines economic security as a systematic approach to risk 
management and sustainability. Particular attention is devoted to responding to 
changes in the external environment, such as price fluctuations, climate anomalies 
and global market trends. Theoretical models, such as the risk system model, effective 
resource management, innovative development, and global competitiveness, which 
determine various aspects of economic security, were considered. The study focuses 
on the financial condition of the agricultural company Kernel, which proved to be 
dynamic and ambiguous in 2020-2023. The analysis includes factors such as the 
impact of geopolitical events and economic instability due to the war. The company 
implements strategies for global competitiveness, demonstrating flexibility, 
innovation, and diversification to ensure sustainability. Strategies are proposed to 
expand production diversification, improve risk management, and use innovative 

https://orcid.org/0000-0002-0660-1953
https://orcid.org/0000-0003-1637-9564


Agricultural enterprise economic security systems modelling

Scientific Horizons, 2024, Vol. 27, No. 3

144

technologies to adapt to climate change. The practical application of this study lies in the possibility of using the 
results and recommendations developed on their basis to improve the economic security systems of agricultural 
enterprises

Keywords: financial risks; resource optimisation; innovative strategies; market challenges; adaptation to changes

INTRODUCTION
In the modern world, the agricultural sector is a crucial 
component of the economic structure. The relevance of 
studying the economic security systems of agricultural 
enterprises is extremely important in the face of grow-
ing challenges caused by market instability and the im-
pact of external factors. Agrarian enterprises, performing 
an economic function, are a key element of the global 
economy and are inextricably linked to food security 
and rural development. Despite these important roles, 
agricultural enterprises face numerous challenges and 
economic risks arising from unforeseen circumstances. 
Climate change, geopolitical turbulence and rapid tech-
nological change pose serious challenges to their suc-
cessful operation. In Ukraine, the main challenge facing 
agricultural enterprises is the war. Studying and opti-
mising the economic security systems of agricultural 
enterprises in wartime is a strategically important task. 
This is necessary to ensure their sustainability and de-
velopment in a changing economic environment, which 
is determined not only by economic instability but also 
by geopolitical and climate change. Issues related to 
economic security in the agricultural sector are becom-
ing increasingly urgent, as global competition and the 
growth of new challenges, such as urbanisation and 
changing consumer trends, require careful study and de-
velopment of appropriate management strategies. This 
approach opens up prospects for improving effective 
management strategies of agricultural enterprises, con-
tributing not only to their stability but also to restoring 
the balance in the global agricultural sector.

N. Volkova et al. (2023), analysing the key aspects of 
economic security of agricultural enterprises, system-
atically revealed the impact of factors that determine 
the sustainability of these enterprises in a changing 
market environment. Their research focuses on the 
mechanisms of adaptation of enterprises to econom-
ic fluctuations, considering effective resource and risk 
management strategies. Determining the importance 
of economic security research for the successful func-
tioning of agricultural enterprises, V.S. Lesyuk (2021) 
focuses on the development of methods for effective 
risk management. His work proposes specific strate-
gies and approaches to ensure financial stability and 
competitiveness in a volatile market. The study by 
O. Pravdyvets (2023), in turn, aims to study innovative 
approaches to modelling the economic security of en-
terprises. It provides sound modelling methods that 
consider current trends and challenges, such as cli-
mate change and technological progress. N.Y. Drabchuk 

(2023) determined optimisation strategies for the use 
of economic resources of agricultural enterprises by 
considering the issues of resource management. His re-
search examines the practical aspects of balanced use 
of resources, which affects the overall sustainability 
and efficiency of management. The study by O. Kubai 
and O.  Zastavniuk  (2022) also examines the econom-
ic security of agricultural enterprises through the lens 
of global trends. Their work thoroughly analyses the 
impact of climate change and geopolitical factors on 
the sustainability and development of the agricultural 
sector, contributing to an understanding of how these 
larger trends may shape the future of the industry.

In general, the results of these studies form a com-
prehensive approach to understanding the economic 
security of agricultural enterprises, providing valuable 
scientific grounds for further research and implemen-
tation of effective management strategies in this sec-
tor. However, the development of specific strategies for 
improving the economic security of agricultural enter-
prises was not sufficiently presented. The study aims to 
provide a comprehensive analysis to improve the eco-
nomic security systems of agricultural enterprises to 
ensure the sustainability and efficiency of the industry 
in the current economic environment.

MATERIALS AND METHODS
The study is based on a comprehensive analysis of sev-
eral materials, including theoretical sources, financial 
reports of agricultural enterprises, documentation on 
yields, sown areas, operational indicators, and statistical 
reports. For a detailed review of the economic situation 
in the selected sector, the financial reports of the agri-
cultural enterprise Kernel for the last 4 years (FY2023 
Annual Report, 2023) were used. Thus, trends and key 
financial indicators of the industry were identified.

The analysis of documentation covering aspects of 
yields, sown areas and operational indicators provid-
ed an opportunity to understand production efficien-
cy and factors affecting the profitability of agricultural 
enterprises (Kernel – The profitability…, 2023; Kernel – 
Everything about…, 2023). The active use of open data 
and statistical reports related to the agricultural sec-
tor helped to contextualise the results and determine 
the place of the industry in the economic environment. 
Consideration and analysis of academic articles and re-
search in the field of agricultural economics and the 
security of agricultural enterprises play an important 
role in expanding the theoretical basis of the study. 
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The analytical method was primarily used to study 
the financial performance of agricultural enterprises 
in recent years. The statistical method used to study 
data on yields, revenues and other agricultural indica-
tors was useful. This method was employed to identify 
trends that define agriculture and to establish correla-
tions between different variables, which contributed to 
a deeper understanding of the factors that affect the 
efficiency of the industry and improved the understand-
ing of the dynamics of the agricultural sector. The func-
tional method was used to identify key aspects of re-
source and risk management in agricultural enterprises. 
This approach was employed to focus on the efficiency 
of business processes and identify opportunities for 
further improvements.

The study of the interrelationships of the agricul-
tural system using the system analysis method provid-
ed a comprehensive view of the factors that determine 
economic security. This method was used to connect 
various elements, such as production, financial man-
agement and risk management, to create a holistic pic-
ture of the industry. The identification of general princi-
ples for managing the economic security of agricultural 
enterprises based on the deduction method involved 
the study of specific cases and facts. This approach was 
used to identify fundamental principles that can be ap-
plied in a broader context.

The synthesis method was used to create a holis-
tic view of the economic security system of agricultural 
enterprises. This method was employed to overcome 
limitations and to consider the sector as a single com-
plex. The comparative method was used to compare 
management strategies, risks, and resources of agricul-
tural enterprises, which helps to select effective tools 
for applying the optimal approach. This method was 
employed to identify best practices that can be used 
for adaptation to improve the efficiency of the sector. 
As a result, these measures were used to assess the 
effectiveness of resource and risk management in ag-
ricultural enterprises and to consider the feasibility of 
implementing specific recommendations to improve 
the system.

RESULTS
Economic security is a key aspect of modern enterprise 
management, as it determines their sustainability, via-
bility, and ability to adapt to changes in the economic 
environment. This concept encompasses a comprehen-
sive set of factors that ensure the efficiency of econom-
ic activity and protect against the negative impact of 
external and internal threats. When defining the eco-
nomic security of enterprises, it should be seen as a sys-
tematic approach to risk management and sustainabili-
ty (Kahler, 2004). One of the key aspects of this concept 
is the ability to respond adequately to changes in the 
external environment, such as fluctuations in commod-
ity prices, climate anomalies and global market trends. 

Effective economic security involves a deep under-
standing and management of the financial, production 
and market aspects of an enterprise.

The aspect of economic security covers the defini-
tion of the basic principles and models that define its 
essence. The systemic approach involves considering 
economic security as an integral part of strategic plan-
ning, where resource endowment, financial sustainabil-
ity and risk management interact to ensure long-term 
stability. The internal and external environment is an 
important aspect of understanding economic secu-
rity. Businesses should be prepared for the impact of 
various factors, identify them, and develop adaptation 
strategies. However, in addition to measures, it is also 
important to consider proactive approaches, such as in-
novation and the use of industry best practices.

Several key theoretical models define different as-
pects of economic security. The first of these is the risk 
system model, which recognises economic security as 
a complex system with a variety of risks. This approach 
provides an opportunity to identify and manage risks 
through reactive, proactive, and strategic strategies. Re-
active strategies are aimed at solving problems after 
they arise, proactive strategies involve preventing risks, 
and strategic strategies integrate risk management 
into strategic management, creating a comprehensive 
system of protection. This approach allows business-
es not only to respond to challenges and dangers but 
also to actively work on their prevention and strategic 
management, ensuring full protection in all aspects of 
their activities. The integration of risk management into 
strategic management makes the system more efficient 
and flexible, allowing businesses to adapt to changes in 
the environment and achieve sustainability in a dynam-
ic market environment (Settembre-Blundo et al., 2021). 

The second model, focusing on effective resource 
management, aims to optimise the use of finance, la-
bour, and other assets to ensure the efficiency of the 
enterprise. It incorporates the rationalisation of produc-
tion processes, efficient inventory management and op-
timisation of financial flows as key strategies to achieve 
this goal. The introduction of efficient production pro-
cesses is aimed at increasing productivity and optimis-
ing the use of resources. Efficient inventory manage-
ment helps to avoid storage overruns and ensures that 
the necessary materials are available for continuous 
production. Optimisation of financial flows includes 
rational allocation of funds, effective budget man-
agement, and minimisation of financial risks (Pandey 
et al., 2022).

The third model, focused on innovative develop-
ment, focuses on the importance of innovation in en-
suring competitiveness and adapting to changes in the 
economic environment. This approach is determined by 
the introduction of the latest technologies, stimulation 
of creativity and development of innovative thinking. 
The introduction of the latest technologies includes the 
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use of advanced scientific and technical developments 
to optimise production processes and improve product 
quality. This may include the automation of production, 
the use of artificial intelligence and other innovative 
tools. Stimulating creativity involves activating the cre-
ative potential of the company’s staff. This may include 
providing creative training, creating a favourable envi-
ronment for ideas and innovation, and recognising and 
rewarding creative achievements (Xu, 2021).

Last but not least, the global competitiveness mod-
el analyses economic security in the context of global 
market conditions. This model involves a systematic re-
view of international trends and the competitive situa-
tion, and research on global supply and demand, which 
allows businesses to adapt to international standards 
and requirements. The analysis of international trends 
and competition involves an assessment of economic 
processes and business strategies on a global scale. 
The study of global supply and demand is aimed at un-
derstanding how an enterprise can meet the needs of 
the international market and ensure an efficient supply 
chain system (Bakator et al., 2019).

These theoretical models, using different ap-
proaches and strategies, identify the main directions 
for ensuring the economic security of agricultural en-
terprises. Given the complexity of the current economic 
environment, a combination of these models can be ef-
fective in achieving stability and successful adaptation 
to change. The role of economic security in the agricul-
tural sector is to ensure sustainability, protect against 
financial difficulties and maintain the competitiveness 
of agricultural enterprises in changing market condi-
tions. In the following, the economic security models 
will be considered in the context of the Ukrainian agri-
cultural enterprise Kernel.

A review of the financial position of the agricul-
tural enterprise Kernel can provide important insights 
into the efficiency and sustainability of the agricultur-
al sector, as well as reflect the practical aspects of the 
role of economic security. The company specialises in 
the cultivation and processing of agricultural products 
holds a leading position in Ukraine and is known on the 
global market. Table 1 shows the financial position of 
the company. 

Table 1. Financial position of Kernel company, USD million

Indicator 2020 2021 2022 2023

Revenue 4,107 5,595 5,331 3,455

EBITDA 443 806 220 544

Net profit 123 506 -41 299

Assets 3,165 3,996 4,185 3,885

Main items 1,634 1,713 1,662 1,443

Current assets 1,531 2,284 2,523 2,442

Inventories 555 709 1,116 489

Available funds 369 574 448 1,077

Owned assets 1,494 1,948 1,686 1,744

Debt 966 1,085 1,696 1,474

Operating cash flow 269 461 -305 716

Financial cash flow 226 -48 476 -216

Investments cash flow -203 -205 -294 10

Source: compiled by the authors based on FY2023 Annual Report (2023)

Kernel’s financial position proved to be dynamic 
and mixed during 2020-2023. During this period, the 
company saw an increase in revenue and net profit un-
til 2021, which indicated its successful financial per-
formance. However, in 2022, a decline was recorded in 
both revenue and net profit, and the latter even became 
negative. This is due to various factors, including the 
impact of geopolitical events and economic instability 
caused by the war. A further analysis of the financial 
indicators shows an increase in the company’s debt 
and a loss in operating cash flow in 2022. This indi-
cates increasing financial difficulties and the need for 
risk management. On the positive side, the company’s 
cash flow is expected to increase in 2023, which could 

be a positive signal for overcoming financial difficul-
ties in the future. Overall, the company may need to 
strategically manage risks and adapt to market changes 
to ensure sustainability and competitiveness in a chal-
lenging economic environment.

In the area of economic security, Kernel has a high 
level of research and analysis of potential risks that 
may affect its operations. The company identifies key 
factors such as fluctuations in agricultural commodity 
prices, changes in foreign exchange rates, political and 
regulatory changes, and uncertainty in production con-
ditions. Market conditions in agriculture are highly vul-
nerable to external factors such as weather conditions 
and global production trends. In the context of the war 
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in Ukraine, this risk is exacerbated by uncertainty and 
possible changes in the production and transportation 
of agricultural products. The volatile environment may 
result in unpredictable currency fluctuations, which has 
a direct impact on the company’s financial liabilities 
and production costs. Agricultural business conditions, 
such as yields and technical aspects, may be significant-
ly affected in the conflict zone, leading to uncertainty in 
production volumes and prices.

Kernel has implemented and actively uses a risk 
management model. This system includes the use 

of various financial instruments designed to protect 
against the negative impact of fluctuations in foreign 
exchange rates. For example, in the face of changes 
in exchange rates, the company may use derivatives 
or other instruments to minimise financial losses. The 
company employs advanced agricultural technologies 
and monitoring systems to respond to weather anom-
alies promptly and minimise crop losses, as inclement 
weather or extreme weather conditions can result in 
reduced production potential. Table 2 shows the com-
pany’s acreage and yield data.

Table 2. Kernel sown areas and yields

Production 2020/2021 2021/2022 2022/2023
Corn

Sown areas, ha 255,000 255,000 150,000

Yield, t/ha 8 9.3 8.5

Wheat
Sown areas, ha 73,000 64,000 35,000

Yield, t/ha 4.9 6.1 4.5

Sunflower
Sown areas, ha 149,000 154,000 130,600

Yield, t/ha 3 3 2.5

Overall land assets, ha 510,000 500,000 363,000

Source: Kernel – The profitability of sunflower processing remains high (2023)

These data show a decrease in the company’s to-
tal land bank, as well as fluctuations in the yields of 
different crops during the period. The yields of corn, 
wheat and sunflower are lower in the 2022/2023 sea-
son compared to previous seasons. The decrease in 
the total land bank may indicate potential challenges 
related to resource constraints and land management. 
Fluctuations in the yields of different crops also have a 
direct impact on the financial performance of the en-
terprise, as yields determine the volume of production 
and, therefore, income. In the context of the economic 
security system, this information indicates the need to 
improve risk management strategies, adapt to chang-
es in climate conditions and improve crop cultivation 
methods to ensure the stability and resilience of the 
enterprise in a changing environment.

Kernel is successfully implementing a global com-
petitiveness model based on several key aspects: ex-
port page, flexibility and adaptability, innovations in 
production and marketing, quality system and consum-
er confidence, diversification, and vertical integration 
strategies. The company is actively expanding its ex-
port activities in Ukraine and internationally thanks to 
its high-quality products and innovative approaches. In 
the 2022/23 season, Ukraine’s grain exports totalled 
approximately 49 million tonnes, up 1 million tonnes 
compared to the 2021/22 season. A significant portion 
of Ukrainian grain was shipped abroad via alternative 
routes, with only 55% exported through Ukrainian 
deepwater ports. This resulted in significant changes in 
the structure of exporters compared to previous years. 
Table 3 shows Kernel’s operating performance.

Table 3. Kernel’s operational performance

2019 2020 2021 2022 2023
Sunflower processing, thousand tonnes 3,164 3,436 3,183 2,187 2,502

Sunflower oil sales, thousand tonnes 1,619 1,518 1,367 967 1,012

Grain exports, thousand tonnes 6,094 7,902 8,013 7,969 3,707

Source: Kernel – Everything about the company, history, production, profits (2023)

The indicators indicate fluctuations in the compa-
ny’s operations, which may be due to various factors, 
such as war, economic conditions, production circum-
stances and external factors. An important aspect is 

flexibility and adaptability, which allow Kernel to re-
spond effectively to changes in market conditions and 
global challenges. A key element of global competitive-
ness is the innovations that the company implements 
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both in agricultural production and in product market-
ing. Technologies for growing and processing agricul-
tural products improve the quality and competitiveness 
of goods on the global market. The company devotes 
much effort to the production quality system, compli-
ance with international standards (ISO) and building 
consumer confidence. Strict adherence to safety and 
quality standards creates the basis for success in the 
global market. In addition, the company successfully 
uses diversification and vertical integration strategies 
to ensure stability and competitiveness. A wide range 
of products, from grains to oilseeds, makes Kernel less 
dependent on fluctuations in individual market seg-
ments.

In summary, all these measures allow Kernel to 
compete successfully in the global market, maintaining 
high global competitiveness and ensuring resilience in 
the face of complex challenges, such as global changes 

in market conditions or geopolitical factors. The kernel 
takes a comprehensive approach to ensuring economic 
security, using models such as the risk system to identify 
and manage risks, the efficient resource management 
model to optimise the use of finance and resources, 
the innovation development model to maintain com-
petitiveness, and the global competitiveness model 
to adapt to international standards. To constantly con-
trol and monitor the situation, Kernel uses systems for 
analysing financial statements, performance indicators 
and risk reports. This allows the company to respond 
to potential threats promptly and make informed de-
cisions to ensure business stability and sustainability. 
To improve the economic security system of agricul-
tural companies, a specific strategy can be proposed 
that covers various aspects of the enterprise. Figure 1 
shows several steps that can contribute to improving 
the effectiveness of the economic security system.

Figure 1. Strategies for improving the economic security of agricultural enterprises
Source: compiled by the authors

The strategy of expanding production diversifi-
cation is key for companies. This includes developing 
organic production and expanding the range of crops 
grown. Organic products are becoming an important 
trend in agriculture, and companies can actively invest 
in this sector to ensure diversity and high demand for 
their products. For example, the development of organic 
production allows them to respond to the growing con-
sumer demand for environmentally friendly products. In 
addition, expanding the range of crops grown reduces 
dependence on a particular type of agricultural product 
and allows for easier adaptation to changes in seasonal 
and market conditions. This strategy has a double ef-
fect: it not only broadens the company’s market reach 
but also reduces its exposure to risks associated with 
changes in demand for specific agricultural products. 
The diversity of the product portfolio allows companies 
to manage risks more effectively and ensure stability in 
changing market conditions (Waha et al., 2018).

Risk management is the second key strategy for ag-
ricultural companies. In particular, they can use a variety 

of financial instruments, such as options or futures, to 
actively protect themselves from the negative impact 
of fluctuations in agricultural commodity prices. For 
example, the use of options and futures allows them 
to effectively minimise and control currency and price 
fluctuation risks. In the event of changes in exchange 
rates or agricultural commodity prices, companies 
can take timely action to protect their financial posi-
tion. This makes them less vulnerable to unforeseen 
market conditions and ensures financial stability in 
changing economic circumstances. Employing innova-
tive technologies to improve agricultural production 
is the third key strategy for companies. They can ac-
tively implement modern technologies, such as arti-
ficial intelligence systems, to accurately analyse cli-
mate conditions and predict risks in agriculture. For 
example, the use of artificial intelligence systems al-
lows for detailed climate analysis and prediction of 
possible risks, such as adverse weather conditions or 
pests. This enables companies to respond to poten-
tial threats promptly and adapt their crop production 

Expansion of production diversification

Improvement of risk management

Employment of innovative technologies

Adaptation to climate change

Partership and cooperation with stakeholders
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strategies. The introduction of innovative technolo-
gies contributes not only to risk reduction but also to 
increasing the efficiency and productivity of agricul-
ture, which is an important element in ensuring the 
economic security of enterprises in a rapidly changing 
market environment (Emerick et al., 2016).

Creating climate change adaptation strategies is the 
fourth important strategy for agricultural enterprises. 
As part of this strategy, companies can actively develop 
new plant varieties that are more resistant to extreme 
weather conditions. New varieties can be adapted to 
changing climatic conditions, which will help increase 
yields and reduce the impact of negative factors. In ad-
dition, innovative irrigation systems and other technol-
ogies can be introduced to ensure efficient crop pro-
duction even in difficult climatic conditions. Ensuring 
high yields in extreme weather conditions is a key as-
pect of ensuring the economic security of companies, 
as it allows them to maintain production stability and 
respond to environmental challenges promptly. The 
last key strategy is to develop partnerships and stake-
holder engagement. Businesses can actively cooperate 
with agricultural cooperatives, research institutions 
and other industry players to share resources, and ex-
perience and jointly develop new technologies. Cooper-
ation with agricultural cooperatives can help improve 
production processes and optimise resource manage-
ment. Scientific institutions can be valuable partners 
for the research and development of new technologies 
aimed at increasing the productivity and sustainability 
of crop production. In general, these strategies will help 
agricultural enterprises to ensure the sustainability and 
resilience of their economic condition in a changing 
business environment, increasing efficiency and reduc-
ing risks of their operations.

DISCUSSION
The results of the presented study of the economic se-
curity of agricultural enterprises reveal important as-
pects of the functioning of companies in the current 
economic environment. The main emphasis is placed 
on identifying and analysing the key aspects of eco-
nomic security that determine the stability and viability 
of an enterprise. The research considers current trends 
and challenges in the economy and develops innova-
tive methods for modelling economic security. This is 
an important aspect, as it allows us to adapt strategies 
to climate change, global market trends and technolog-
ical progress in agriculture. Further analysis of key the-
oretical models, such as the risk system model, resource 
management, innovation development, and global 
competitiveness, reveals various aspects of economic 
security. The combination of these models creates a 
comprehensive approach to ensuring the sustainability 
of an agricultural enterprise in the face of change.

It is important to note the impact of the conflict 
in Ukraine on agriculture, in particular on harvests and 

production conditions. In addition, an important ele-
ment is the active use of risk management by business-
es, including the use of financial instruments to protect 
against the impact of exchange rate fluctuations and 
the use of advanced technologies to respond to weath-
er anomalies and minimise crop losses. Strategies for 
improving the economic security system proposed for 
companies are identified as key components for ensur-
ing sustainability and competitiveness. In particular, 
strategies to increase production diversification, im-
prove risk management, use innovative technologies, 
and adapt to climate change are critical for the effec-
tive functioning of a company in a changing economic 
environment (Sahachko et al., 2023).

B. Derevyanko et al. (2021) analysed the role of eco-
nomic security in modern enterprise management, high-
lighting its key impact on the stability and viability of 
enterprises. The results of the analysis covered various 
aspects of economic security aimed at ensuring efficient 
operation and considering possible risks, such as fluctua-
tions in product prices, the impact of climate change and 
global market trends. The authors’ conclusions relate to 
the importance of systematic risk analysis and manage-
ment to ensure the efficiency of an enterprise in a chang-
ing market environment. The study provides information 
that can serve as a basis for developing risk management 
strategies and improving the efficiency of the economic 
security of enterprises. The results of the authors, as well 
as the present study, focus on the role of risk manage-
ment and the use of innovative technologies to ensure 
the sustainability of enterprises in a changing econom-
ic environment. All of the authors’ approaches identify 
specific strategies aimed at improving the efficiency of 
management processes and ensuring the sustainability 
of enterprises, but a full analysis of their interactions and 
possible limitations is required.

M.K. Shad et al. (2019) highlighted a systemat-
ic approach to risk management and sustainability in 
enterprise management. The authors note an impor-
tant aspect of the study, which is to consider changes 
in the global economic environment and the ability of 
an enterprise to effectively adapt to them. The cover-
age of such phenomena as price fluctuations and mar-
ket trends indicates the need not only for a reactive 
response to changes but also for the introduction of 
systemic planning and strategic management to ensure 
the sustainability and successful adaptation of the en-
terprise to new conditions (Musayeva et al., 2024). The 
results of the study emphasise the relevance of imple-
menting an integrated management approach to ensure 
the effective operation of an enterprise in a changing 
economic environment. Compared to the present study, 
it is possible to note that the authors have effectively 
focused on risk management and the use of financial 
instruments to protect against negative impacts in the 
agricultural sector. However, the authors’ study could be 
even more detailed, including specific examples and 
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strategies for using advanced technologies to improve 
quality and productivity.

J. Clapp (2019) in his study examined in detail the 
basic principles and models of economic security, draw-
ing attention to their importance in the context of stra-
tegic planning, in particular in the agricultural sector. 
He emphasised the importance of the interaction of 
three key components: resources, financial stability, and 
risk management to achieve long-term sustainability. 
The interaction of resources in the context of agricul-
tural business may include optimising the use of land, 
labour and other assets. Financial stability is seen as a 
key element in ensuring the sustainability of an enter-
prise, while risk management is defined as a strategic 
approach to avoiding and mitigating potential threats 
(Cheremisina & Salo, 2023). The author’s conclusions 
emphasise the importance of taking these components 
into account in strategic planning in the agricultural 
sector to achieve long-term sustainability, which makes 
his research relevant and useful for practical applica-
tion in enterprise management. This approach was also 
considered in the present study, where the importance 
of these components in strategic planning was pointed 
out. However, innovative development and global com-
petitiveness should also be considered, which can sig-
nificantly affect the economic security of an enterprise.

D. Ciuriak and P. Goff (2021) analysed theoretical 
models of economic security and identified their key 
aspects and strategies. Focusing on theoretical aspects, 
they reveal the importance of innovative development, 
effective risk management, and global competitiveness. 
One of the key topics of the authors’ research is inno-
vative development. They view innovation as an impor-
tant factor in ensuring economic security and competi-
tiveness. The researchers show how innovations affect 
economic sustainability and how their implementation 
can reduce risks. Given the importance of concrete ap-
plications, especially in the current economic environ-
ment, it is important to combine theoretical models 
with concrete examples and analysis of real enterprises.

R. Vavrek et al. (2021) analysed the financial condi-
tion of agricultural enterprises in their study. The lev-
el of analysis and justification of potential risks that 
may affect the economic security of the enterprise un-
der consideration is revealed. Key factors include fluc-
tuations in agricultural commodity prices, changes in 
foreign exchange rates, political and regulatory devel-
opments, and uncertainty in the production environ-
ment. The volatility of the agricultural business, such 
as weather conditions and global production trends, 
can lead to unpredictable fluctuations in foreign ex-
change rates and commodity prices (Buka et al., 2023). 
The authors should explore and consider aspects of risk 
management, identify specific financial instruments to 
protect against negative impacts and improve the con-
sideration of advanced technologies to improve quality 
and productivity in the agricultural sector.

T.T. Duong et al. (2019) considered the practical 
experience of implementing a risk management sys-
tem and using modern agricultural technologies to 
ensure economic security. The main focus of the study 
is practical examples of the use of financial instru-
ments and monitoring systems to effectively respond 
to unforeseen circumstances. Financial instruments, 
such as financial derivatives, futures contracts, and 
monitoring of the company’s financial position, can be 
used to effectively manage risks and ensure the eco-
nomic security of agricultural enterprises (İsmayilov 
et al. , 2022). This approach allows for a better un-
derstanding of which tools and strategies can be ap-
plied in real agricultural business. The presentation of 
practical examples provides concreteness and helps 
to replicate successful risk management experiences 
to ensure economic resilience. However, it should be 
added that, in addition to identifying specific tools 
and strategies, an important aspect is to adapt these 
approaches to the specific conditions of each agricul-
tural enterprise. Considering unique factors such as 
farm size, crop types, market conditions and regional 
peculiarities is crucial for the successful implementa-
tion of a risk management system (Oleksandrenko & 
Valchyshyna, 2023).

In general, the results indicate that effective eco-
nomic security of agricultural enterprises requires a 
comprehensive approach that combines theoretical 
models, risk management strategies and practical ex-
perience in the use of modern technologies. Consider-
ation of the changing market environment, as well as 
flexibility and innovation, are key factors for ensuring 
the sustainability and competitiveness of agricultural 
enterprises in the current economic landscape.

CONCLUSIONS
This study shows the key role of economic security in 
modern enterprise management, emphasising its im-
pact on stability, viability, and adaptability to economic 
change. Several theoretical models defining economic 
security have been identified, each offering unique ap-
proaches and strategies. The risk system model consid-
ers economic security as a complex system that allows 
for the identification and management of risks through 
reactive, predictive, and strategic strategies. The re-
source management model optimises finances, labour, 
and assets, emphasising the rationalisation of produc-
tion processes and efficient inventory management. 
Innovative development emphasises the importance of 
innovation for competitiveness, while global competi-
tiveness considers economic security in the context of 
global market conditions.

Applying these models to agricultural enterprises, 
as in the case of Kernel, revealed a dynamic and mixed 
financial position during 2020-2023. External factors, 
including geopolitical events and economic instabili-
ty due to the war, affected revenue and net profit. The 
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study highlighted Kernel’s proactive approach to risk 
management, using financial instruments and advanced 
agricultural technologies to respond to market and 
environmental uncertainties. Kernel’s global competi-
tiveness model demonstrated effective strategies such 
as export diversification, innovation, quality assurance 
and vertical integration. In general, the company takes 
a comprehensive approach to ensuring economic secu-
rity, using models such as the risk system, the efficient 
resource management model, the innovative develop-
ment model, and the global competitiveness model to 
ensure that the company can meet its objectives.

To improve the economic security of agricultural 
enterprises, a strategy has been proposed that includes 
expanding production diversification, improving risk 

management, introducing innovative technologies, 
developing climate change adaptation strategies, and 
developing partnerships. These strategies are aimed at 
increasing the company’s resilience to market fluctua-
tions, climate risks and geopolitical instability. Further 
research could focus on improving the risk assessment 
methodology and developing innovative adaptation 
strategies for agricultural enterprises in a changing 
economic environment.

ACKNOWLEDGEMENTS
None.

CONFLICT OF INTEREST
The authors of this study declare no conflict of interest.

REFERENCES
[1]	 Bakator, M., Đorđević, D., & Ćoćkalo, D. (2019). Developing a model for improving business and competitiveness 

of domestic enterprises. Journal of Engineering Management and Competitiveness (JEMC), 9(2), 87-96. doi: 10.5937/
jemc1902087B. 

[2]	 Buka, S., Tkachuk, V., Kondratiuk, V., Tonkha, O., & Slobodyanyuk, N. (2023). Prospects for agribusiness 
in Ukraine over the next 5 years. International Journal of Environmental Studies, 80(2), 291-298. 
doi: 10.1080/00207233.2022.2157630.

[3]	 Cheremisina, S., & Salo, I. (2023). Monitoring of the aggregate level of economic efficiency of agricultural 
enterprises in Ukraine: Factors of influence and growth prospects. Ekonomika APK, 30(2), 24-37. 
doi: 10.32317/2221-1055.202302024.

[4]	 Ciuriak, D., & Goff, P. (2021). Economical security and changing global economy. Retrieved from https://papers.
ssrn.com/sol3/papers.cfm?abstract_id=3998169. 

[5]	 Clapp, J. (2019). The rise of financial investment and common ownership in global agrifood firms. Review of 
International Political Economy, 26(4), 604-629. doi: 10.1080/09692290.2019.1597755. 

[6]	 Derevyanko, B., Rozhenko, O., Khailova, T., Hrudnytskyi, V., & Podskrebko, O. (2021). Strategic enterprise 
management is based on the modeling of its economic security. Retrieved from  https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=3927356. 

[7]	 Drabchuk, N.Y. (2023). Improvement of the economic mechanism of use of land resources in agricultural 
enterprises. Scientific Innovations and Advanced Technologies, 24(10), 421-429. doi: 10.52058/2786-5274-2023-
10(24)-421-429. 

[8]	 Duong, T.T., Brewer, T., Luck, J., & Zander, K. (2019). A global review of farmers’ perceptions of agricultural risks 
and risk management strategies. Agriculture, 9(1), article number 10. doi: 10.3390/agriculture9010010. 

[9]	 Emerick, K., De Janvry, A., Sadoulet, E., & Dar, M.H. (2016). Technological innovations, downside risk, and the 
modernization of agriculture. American Economic Review, 106(6), 1537-1561. 

[10]	FY2023 Annual Report. (2023). Retrieved from https://www.kernel.ua/investor-relations/financial-reports/ 
[11]	İsmayilov, V., Shalbuzov, N., Karimova, V., Safarov, A., & Cabbarli, L. (2022). Government agencies in the field of 

sustainable agricultural development in various countries. Rivista di Studi sulla Sostenibilita, 2022(2), 165-183. 
doi: 10.3280/RISS2022-002011.

[12]	Kahler, M. (2004). Economic security in an era of globalization: Definition and provision. The Pacific Review, 
17(4), 485-502. doi: 10.1080/0951274042000326032. 

[13]	Kernel – Everything about the company, history, production, profits. (2023). Retrieved from http://
shareuapotential.com/ru/Emitents/kernel_ua.html. 

[14]	Kernel – The profitability of sunflower processing remains high. (2023). Retrieved from http://shareuapotential.
com/ru/News/Newsline/kernel-fin-rez-2023-09.html. 

[15]	Kubai, O., & Zastavniuk, O. (2022). Improvement of financial and economic security in the system of anti-crisis 
management of agricultural enterprise. Agrosvit, 4, 68-78. 

[16]	Lesyuk, V.S. (2021). Economic security as a factor of effective functioning of agricultural enterprises in a 
competitive environment. In Proceedings of the Х international scientific and practical conference information 
and analytical support of financial and economic security management of the state, region, business entities in the 
conditions of COVID-19 (pp. 151-153). Kharkiv: O.M. Beketov National University of Urban Economy. 

https://scindeks.ceon.rs/article.aspx?artid=2334-96381902087B
https://scindeks.ceon.rs/article.aspx?artid=2334-96381902087B
https://doi.org/10.1080/00207233.2022.2157630
https://doi.org/10.32317/2221-1055.202302024
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3998169
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3998169
https://doi.org/10.1080/09692290.2019.1597755
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3927356
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3927356
https://doi.org/10.52058/2786-5274-2023-10(24)-421-429
https://doi.org/10.52058/2786-5274-2023-10(24)-421-429
https://doi.org/10.3390/agriculture9010010
https://www.aeaweb.org/articles/pdf/doi/10.1257/aer.20150474
https://www.aeaweb.org/articles/pdf/doi/10.1257/aer.20150474
https://www.kernel.ua/investor-relations/financial-reports/
https://doi.org/10.3280/RISS2022-002011
https://doi.org/10.1080/0951274042000326032
http://shareuapotential.com/ru/Emitents/kernel_ua.html
http://shareuapotential.com/ru/Emitents/kernel_ua.html
http://shareuapotential.com/ru/News/Newsline/kernel-fin-rez-2023-09.html
http://shareuapotential.com/ru/News/Newsline/kernel-fin-rez-2023-09.html
http://www.agrosvit.info/?op=1&z=3585&i=8
http://www.agrosvit.info/?op=1&z=3585&i=8
https://science.kname.edu.ua/images/dok/konferentsii/2021/Tezu_konferensii_18_19_11_2021.pdf#page=151
https://science.kname.edu.ua/images/dok/konferentsii/2021/Tezu_konferensii_18_19_11_2021.pdf#page=151


Agricultural enterprise economic security systems modelling

Scientific Horizons, 2024, Vol. 27, No. 3

152

[17]	Musayeva, N., Tanriverdiyeva, G., Faradjova, D., & Mammadova, U. (2024). Assessment of the competitiveness of 
food products of Ukraine in the domestic and foreign markets. Business Strategy and Development, 7(1), article 
number e336. doi: 10.1002/bsd2.336.

[18]	Oleksandrenko, I., & Valchyshyna, V. (2023). Profitability management of agricultural enterprises in Ukraine. 
Economic Forum, 1(1), 138-145. doi: 10.36910/6775-2308-8559-2023-1-17. 

[19]	Pandey, A.K., Singh, R.K., Jayesh, G.S., Khare, N., & Gupta, S.K. (2022). Examining the role of enterprise resource 
planning (ERP) in improving business operations in companies. ECS Transactions, 107, article number 2681. 
doi: 10.1149/10701.2681ecst. 

[20]	Pravdyvets, O. (2023). Analysis of the domestic scientific research results in the direction of innovative 
development the enterprise’s economic security system based on digital technologies. Scientific Notes of the 
University “KROK”, 69(1), 15-28. doi: 10.31732/2663-2209-2022-69-15-28. 

[21]	Sahachko, Yu., Smihunova, O., & Podolska, O. (2023). Prospects for the formation of investment support for the 
technological growth of the agricultural sector of the Ukrainian economy in the post-war period. Ukrainian 
Black Sea Region Agrarian Science, 27(3), 62-70. doi: 10.56407/bs.agrarian/3.2023.62.

[22]	Settembre-Blundo, D., González-Sánchez, R., Medina-Salgado, S., & García-Muiña, F.E. (2021). Flexibility and 
resilience in corporate decision making: A new sustainability-based risk management system in uncertain 
times. Global Journal of Flexible Systems Management, 22(2), 107-132. doi: 10.1007/s40171-021-00277-7. 

[23]	Shad, M.K., Lai, F.W., Fatt, C.L., Klemeš, J.J., & Bokhari, A. (2019). Integrating sustainability reporting into 
enterprise risk management and its relationship with business performance: A conceptual framework. Journal 
of Cleaner production, 208, 415-425. doi: 10.1016/j.jclepro.2018.10.120. 

[24]	Vavrek, R., Kravčáková Vozárová, I., & Kotulič, R. (2021). Evaluating the financial health of agricultural 
enterprises in the conditions of the Slovak Republic using bankruptcy models. Agriculture, 11(3), article number 
242. doi: 10.3390/agriculture11030242. 

[25]	Volkova, N., Mehtiev, R., & Popadin, Y. (2023). Key aspects of competitiveness and product quality of agricultural 
enterprises in the conditions of military aggression. Economy and Society, 54. doi: 10.32782/2524-0072/2023-
54-10. 

[26]	Waha, K., van Wijk, M.T., Fritz, S., See, L., Thornton, P.K., Wichern, J., & Herrero, M. (2018). Agricultural 
diversification as an important strategy for achieving food security in Africa. Global Change Biology, 24(8), 
3390-3400. doi: 10.1111/gcb.14158. 

[27]	Xu, T. (2021). Research on innovative development strategy of innovative enterprises based on the construction 
of modern economic system. Lecture Notes in Economics, Management and Social Sciences, 38, 98-102. 
doi: 10.23977/ICBEMI2021024. 

https://doi.org/10.1002/bsd2.336
https://doi.org/10.36910/6775-2308-8559-2023-1-17
https://doi.org/10.1149/10701.2681ecst
https://doi.org/10.31732/2663-2209-2022-69-15-28
https://doi.org/10.56407/bs.agrarian/3.2023.62
https://doi.org/10.1007/s40171-021-00277-7
https://doi.org/10.1016/j.jclepro.2018.10.120
https://doi.org/10.3390/agriculture11030242
https://doi.org/10.32782/2524-0072/2023-54-10
https://doi.org/10.32782/2524-0072/2023-54-10
https://doi.org/10.1111/gcb.14158
https://doi.org/10.23977/ICBEMI2021024


Kuzmenko & Chyzhevska

Scientific Horizons, 2024, Vol. 27, No. 3

153

Моделювання систем економічної безпеки аграрних підприємств

Олександра Костянтинівна Кузьменко
Кандидат економічних наук, доцент

Національний університет “Полтавська політехніка імені Юрія Кондратюка”
36011, просп. Першотравневий, 24, м. Полтава, Україна

https://orcid.org/0000-0002-0660-1953
Марина Борисівна Чижевська

Кандидат економічних наук, доцент
Національний університет “Полтавська політехніка імені Юрія Кондратюка”

36011, просп. Першотравневий, 24, м. Полтава, Україна
https://orcid.org/0000-0003-1637-9564

Анотація. Актуальність проведення дослідження полягає в тому, що в сучасних умовах економічної нестабільності 
та зростаючого впливу зовнішніх факторів на господарську діяльність підприємств, розуміння та ефективне 
управління питаннями економічної безпеки стає надзвичайно важливим для забезпечення стійкості аграрних 
підприємств. Метою дослідження був комплексний аналіз економічної безпеки аграрного підприємства, 
зосереджений на виявленні ключових аспектів, їх впливу на стійкість та життєздатність підприємства. Серед 
використаних методів було застосовано аналітичний метод, статистичний метод, функціональний метод, метод 
системного аналізу, метод дедукції, метод синтезу та метод порівняння. Дане дослідження фокусувалося 
на економічній безпеці аграрних підприємств, розглядаючи комплексні аспекти ефективності, захисту від 
ризиків та здатності адаптуватися до змін у економічному середовищі. Робота визначає економічну безпеку як 
системний підхід до управління ризиками та забезпечення стійкості. Особливу увагу приділяється реагуванню 
на зміни зовнішнього середовища, такі як коливання цін, кліматичні аномалії та глобальні тенденції ринку. 
Були розглянуті теоретичні моделі, такі як модель системи ризиків, ефективного ресурсного управління, 
інноваційного розвитку, глобальної конкурентоспроможності, що визначають різні аспекти економічної 
безпеки. Дослідження стосується фінансового стану аграрної компанії Kernel, який виявився динамічним та 
неоднозначним у 2020-2023 роках. Аналіз включає фактори, такі як вплив геополітичних подій та економічної 
нестабільності внаслідок війни. Компанія реалізує стратегії глобальної конкурентоспроможності, демонструючи 
гнучкість, інновації та диверсифікацію для забезпечення стійкості. Пропонуються стратегії розширення 
диверсифікації виробництва, вдосконалення управління ризиками та використання інноваційних технологій 
для адаптації до змін клімату. Практичне застосування даного дослідження полягає у можливості застосування 
отриманих результатів та розроблених на їх основі рекомендацій для удосконалення систем економічної 
безпеки аграрних підприємств

Ключові слова: фінансові ризики; ресурсна оптимізація; інноваційні стратегії; ринкові виклики; адаптація до 
змін
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Automation and robotisation of processes in the 
agricultural sector have brought about significant pos-
itive changes aimed at optimizing and improving pro-
duction efficiency (Baierle et al., 2022). The introduction 
of robots and automated systems has been a key factor 
in simplifying and accelerating various aspects of the 
agricultural process, leading to increased productivity 
(Abbasi et al., 2022). One of the main benefits of auto-
mation is the increased efficiency of production pro-
cesses. Robots and automated systems allow tasks to 
be performed faster and more accurately, which in turn 
reduces the time required for production cycles and 
contributes to an increase in overall farm productivity. 
In addition, automation ensures the stability and relia-
bility of processes. Robots can work continuously and 
without losing productivity, which is especially impor-
tant in the agricultural sector where time is a critical 
factor, especially during crop rotation and processing. 
An additional advantage is the reduced dependence on 
manual labour and the human factor. Robots can per-
form routine and time-consuming tasks, eliminating 
the possibility of human error. This increases the accu-
racy and consistency of tasks, reducing the likelihood of 
losses and improving product quality.

The use of 5G technologies in the agricultural 
sector opens up new perspectives and significant op-
portunities, especially in remote areas, where a stable 
Internet connection is identified as a key factor for the 
implementation of precision technologies (Tomble & 
Smuts, 2023). One of the key benefits of 5G is the provi-
sion of a stable and fast Internet connection anywhere, 
including remote agricultural areas, opening up access 
to a large amount of data and resources critical to the 
implementation of a number of precision technologies 
in agricultural production. The use of 5G technologies 
facilitates the implementation of precision agriculture. 
Fast and stable Internet connections enable the use of 
drones and sensors to collect data from fields in real 
time. These capabilities make it possible to analyse the 
condition of crops, identify problems and make prompt 
decisions to optimize production processes.

The introduction of 5G also helps to develop auto-
mation and IoT systems in the agricultural sector. A sta-
ble and high-speed connection allows for the connec-
tion of numerous devices and sensors, which enables 

monitoring and control of various aspects of agricultur-
al activities. For example, automated irrigation systems 
or monitoring the condition of machinery. Additionally, 
5G expands the possibilities for implementing artifi-
cial intelligence technologies in the agricultural sector. 
By providing high data transfer speeds, 5G creates the 
conditions for the implementation of advanced analyt-
ical systems, predictive models and other AI solutions 
that contribute to more accurate and efficient manage-
ment of agricultural production. The use of precision 
farming systems, in particular the Global Positioning 
System (GPS) and related technologies, opens up great 
opportunities for optimizing the allocation and use of 
resources in the agricultural sector (Sridhar et al., 2023). 
Technology has become a key tool for improving the 
efficiency and sustainability of agriculture.

The use of GPS allows accurately determining the 
geographical coordinates of each point on the field, 
which allows creating detailed mapping materials, in-
cluding maps of soil and planted crops. This approach 
provides farmers with important information for mak-
ing field management decisions. Precision farming sys-
tems allow adjusting the supply of resources, such as 
water, fertilizers and pesticides, depending on the ac-
tual needs of the plants. Optimizing the use of resourc-
es, reducing costs and increasing production efficien-
cy. Using GPS, farmers can precisely control irrigation 
and spraying systems, directing them to where they are 
needed. This approach allows for efficient use of wa-
ter and chemicals, providing an optimal environment 
for plant growth. GPS and precision farming systems 
allow for the creation of automated navigation sys-
tems for agricultural machinery. Tractors, combines and 
other machines can automatically control their move-
ment on the field, ensuring precision and uniformity of 
work. Precision farming systems provide the ability to 
collect a large amount of field data in real time. This 
includes data on soil moisture, plant health, uniformity 
of resource distribution, and much more. This data is 
important for analysing and making detailed manage-
ment decisions.

A survey was conducted among target groups to as-
sess the usability of innovative approaches. Based on 
the results, a histogram was drawn up and the results 
of the survey are shown in Figure 1.
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Figure 1. The results of the survey on target groups
Source: compiled by the authors
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