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» Abstract. The study aimed to address ways to improve the efficiency of agribusiness through the introduction of
modern technologies and innovative approaches. The methods of quantitative and qualitative analysis of financial
indicators, analytical reviews, and specific examples of technology implementation were used to achieve this goal.
The study emphasises the impact of digitalisation of the agricultural sector on improving economic security, efficiency
and competitiveness. The introduction of digital technologies, such as the Internet of Things, process automation and
precision farming, is helping to optimise production processes, reduce costs and improve product quality. The study
results show that the concept of smart farming significantly increases the efficiency of agribusiness. The use of Big
Data, blockchain technologies, drones and satellite technologies provides better management of agribusiness, while
artificial intelligence helps to predict yields and optimise agricultural processes. Risk management in the agricultural
sector, including insurance and financial instruments to hedge price fluctuations, is a key factor in enhancing economic
stability. The experience of leading global companies such as John Deere, Agricultural Bank of China, Fruition Sciences,
TE-FOOD and FieldView has shown the effectiveness of digital technologies and innovations in improving efficiency

> Suggested Citation: Zelisko, N., Raiter, N., Markovych, N., Matskiv, H., & Vasylyna, O. (2024). Improving business processes in
the agricultural sector considering economic security, digitalization, risks, and artificial intelligence. Ekonomika APK, 31(3), 10-21.
doi: 10.32317/2221-1055.2024030.10.
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and sustainable development. Particular attention is devoted to the problems and prospects for the introduction of
modern technologies in the agricultural sector of Ukraine on the example of Myronivsky Hliboproduct. An integrated
model for improving the business processes of Myronivsky Hliboproduct is proposed, including the digitalisation of
production processes, the introduction of blockchain technologies, the use of Al and risk management. Necessary steps
to overcome existing challenges, such as insufficient funding for innovation, infrastructure constraints, staff training
and cybersecurity, were determined. The implementation of the proposed measures will allow the company to become
aleader in the implementation of innovations in the agricultural sector of Ukraine, increase competitiveness and ensure

sustainable development in the future

» Keywords: agriculture; innovative technologies; precision farming; cybersecurity; competitiveness

» Introduction

The agricultural sector plays a key role in ensuring food
security and economic development. Ensuring the eco-
nomic security of agricultural enterprises is becoming
increasingly important in the context of global chal-
lenges such as climate change and population growth.
The introduction of modern digital technologies and
artificial intelligence (AI) provides new opportunities to
optimise business processes, reduce costs and increase
productivity. Digital technologies, such as the Internet of
Things (IoT), blockchain and Big Data, allow farmers to
obtain accurate information to make informed decisions,
which helps them to increase efficiency and competitive-
ness in the global market. The introduction of Al in the
agricultural sector allows for analysing large amounts
of data, forecasting crops and optimising the use of re-
sources, which is critical to improving productivity and
product quality. At the same time, the digitalisation of ag-
ribusiness helps to manage risks, improve transparency
and ensure cybersecurity. As a result, agricultural enter-
prises that actively implement the latest technologies can
reduce losses, increase efficiency and remain competitive
in the global market. This study aims to identify ways to
improve business processes in the agricultural sector of
Ukraine through the integration of digital technologies,
which will ensure sustainable development and econom-
ic security of enterprises.

To determine the trends and challenges in improving
business processes in the agricultural sector, it is neces-
sary to address the research and conclusions of leading
scholars and practitioners in this area. M. Khanna (2021)
pointed out the importance of digital transformation in
the agricultural sector, emphasising that the introduc-
tion of digital technologies can significantly improve the
efficiency of resource management. A study by A. Strizh-
kova et al. (2020), in turn, shows that the use of drones
and sensor systems to monitor crops can reduce fertil-
iser and irrigation costs. R. Ben Ayed & M. Hanana (2021)
addressed the role of Al in yield forecasting. According
to them, machine learning algorithms can analyse large
amounts of historical data and make accurate forecasts,
which helps farmers plan their actions and minimise the
risks associated with unpredictable weather conditions.
AS.A.E Alam et al. (2020), in turn, proposed to intro-
duce crop insurance systems that cover losses from nat-
ural disasters. M. Alkahtani et al. (2021) and A. Kolodiy et
al. (2022) studied the impact of digital platforms on the
interaction of agricultural enterprises and suppliers. Their
research suggests that the use of blockchain technologies
for supply chain management provides transparency and
increases trust between market participants. S.A. Bhat &

N.E Huang (2021) studied the use of big data for manage-
ment decision-making in the agricultural sector. A study
by O. Hrynevych et al. (2022) demonstrated that analys-
ing data on weather conditions, soils and markets allows
farmers to plan production more accurately and reduce
the risk of overproduction or shortages. K. Rijswijk et
al. (2021) addressed the importance of cybersecurity in
the context of the digital transformation of the agricultur-
al sector. They stressed that the growing number of inter-
net-connected devices in agriculture increases the risk of
cyber threats. M. Carmela Annosi ef al. (2020) studied the
issues of sustainable development in the agricultural sec-
tor. They argued that the introduction of environmentally
friendly technologies and practices not only reduces the
negative impact on the environment but also contributes
to the economic sustainability of enterprises.

In general, the analysis of the works of these authors
emphasises the importance of a comprehensive approach
to improving business processes in the agricultural sector,
which includes digitalisation, risk management, economic
security and the introduction of innovative technologies.
These studies provide valuable information for agricultur-
al enterprises seeking to improve their efficiency and sus-
tainability in the face of rapid technological and economic
change. However, the relationship between digitalisation,
cybersecurity and the economic sustainability of agricul-
tural enterprises in the face of global challenges and rapid
market changes remains insufficiently researched.

The study aimed to develop a comprehensive mod-
el for improving business processes in the agricultural
sector by integrating digital technologies, Al, and risk
management strategies. The objectives of the study were
to determine the impact of digital technologies on the ef-
ficiency of business processes in the agricultural sector,
to study methods of ensuring the economic security of
agricultural enterprises in the context of digital transfor-
mation, to study strategies for managing risks associated
with cybersecurity in the agricultural sector.

»Materials and methods

The research on this topic included quantitative and qual-
itative analysis of financial indicators, analytical reviews,
as well as specific examples of the use of technology in
the agricultural sector. International organisations such
as the International Finance Corporation (IFC) (Agribusi-
ness & Forestry, n.d.) and the Europe: Turning the recovery
into enduring growth (2024) were analysed. The annual
financial reports of agricultural enterprises were used to
analyse the financial condition of companies, including
Myronivsky Hliboproduct (MHP) (Investor Relations &
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Corporate Governance. Annual reports, n.d.), 2023 Annual
Report (2023), and the Annual Reports (n.d.). The reports
of Fruition Sciences (n.d.), TE-FOOD (n.d.) and Field-
View - the driving force behind your farm’s future (n.d.)
were also analysed. These companies are engaged in the
introduction of advanced technologies in the agricultural
sector, and their reporting provides information on the fi-
nancial efficiency of the implemented technologies. Data
on financial indicators such as revenue, profit, produc-
tion costs, loan servicing, labour costs and other expenses
were collected and analysed. This analysis included iden-
tifying trends and fluctuations in financial performance
from 2019 to 2023. In addition, the comparison of finan-
cial indicators between different companies was used to
determine the impact of the introduction of digital tech-
nologies on their financial condition.

The study analysed the state of digital technologies in
the agricultural sector of Ukraine and assessed the level
of their use and spread among agricultural enterprises.
The availability and effectiveness of the implementation
of modern technologies, such as monitoring and control
systems, process automation, IoT, blockchain technol-
ogies, Al, and others, are investigated. The availability of
infrastructure for the implementation of digital solutions,
the level of technological equipment of agricultural enter-
prises, and the readiness of staff to use the latest technol-
ogies were analysed.

The financial indicators were analysed using quanti-
tative analysis, identifying the main trends in changes in
revenues, expenses and profits of companies from 2019 to
2023. The financial performance of different companies
was compared to identify patterns in the use of digital
technologies and their impact on financial results. This
included analysing information on specific examples of
the implementation of these technologies in various ag-
ricultural companies, as well as assessing their impact on
production processes and economic efficiency.

Specific examples of IoT, process automation and
precision farming in agricultural enterprises were inves-
tigated to assess the effectiveness of these technologies
in increasing productivity, reducing costs and improving
product quality. Particular attention was devoted to the
role of blockchain technologies in ensuring transparency
and traceability of supply chains, including an analysis of
blockchain projects for farmers’ lending, product tracking
andriskmanagement. In addition, the use of Al to optimise
agricultural processes, resource management, weather
and risk forecasting was explored. Methods and tools for
risk management in the agricultural sector, including in-
surance, financial instruments to hedge price fluctuations
and the development of business plans to identify and
manage risks, were also explored. Approaches to ensuring
cybersecurity in the face of growing volumes of digital sys-
tems and data were analysed. These methods and materi-
als were used to conduct a comprehensive analysis of the
economic security of agricultural enterprises and develop
an integrated model for improving the business processes
of Myronivsky Hliboproduct through the introduction of
modern technologies. The company is one of the largest
agricultural enterprises in Ukraine engaged in the pro-
duction and sale of agricultural products and has a major
impact on the country’s economy.
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» Results

Economic security is critical for the sustainability and
success of agricultural enterprises in the face of market
instability and changing economic conditions. It is crit-
ical for the sustainability of agricultural enterprises and
their success in the face of market volatility and changing
economic conditions. Economic security covers a wide
range of measures and approaches aimed at protecting
the financial interests of an enterprise, preventing fi-
nancial losses and ensuring sustainable development
(Nhemachena et al., 2020). Financial planning and con-
trol are key components of ensuring the economic secu-
rity of agricultural enterprises. These processes include a
detailed analysis of cash flows, crop costs, loan servicing,
labour costs and other expenses. It is necessary to control
the receipt and expenditure of funds to ensure the stabil-
ity of the financial position of the enterprise (Abbasi et
al., 2022). For instance, regular monitoring and analysis
of financial flows allow us to identify deviations from the
plan, such as overspending on fertiliser purchases or a
decrease in revenue from product sales and take prompt
corrective action.

Analysis of financial flows was used to identify threats
and respond to them on time. If a company detects a de-
cline in prices for its products on the market, it may de-
cide to change its sales strategy or look for new markets to
avoid financial losses. Planning and controlling the cost
of seeds, fertilisers, crop protection products and other
inputs is necessary for the reduction of costs and prof-
itability increase. The introduction of precision farming
was used to optimise the use of fertilisers and pesticides,
which reduces their consumption and improves yields.
Agribusinesses often depend on credit to finance their
operations; therefore, it is necessary to develop effective
debt management strategies to avoid excessive financial
burdens and maintain creditworthiness. For instance, the
use of financial instruments such as hedging can help ag-
ricultural enterprises protect themselves from the risk of
rising interest rates on loans (Misra et al., 2020). In addi-
tion, regular analysis of the company’s financial position
can be used to promptly identify liquidity problems and
take measures to resolve them, for example, by restruc-
turing debt or raising additional funding.

Labour costs are a significant item of expenditure
for agricultural enterprises. Optimisation of these costs
through process automation and the use of modern tech-
nologies can significantly improve production efficiency.
For instance, the use of automated harvesting systems or
drones to monitor crops can reduce the need for manu-
al labour, which reduces labour costs and increases pro-
ductivity (Garg et al., 2022). The implementation of Farm
Management Systems provides more efficient planning
and control of production processes, which also helps
to optimise costs. Particular attention should be devoted
to the management of financial risks that may affect the
stability and development of an agricultural enterprise.
The main financial risks include fluctuations in commod-
ity prices, changes in foreign exchange rates, legislative
changes and climatic conditions. Changes in agricultur-
al commodity prices can have a significant impact on
the income of agricultural enterprises. A drop in grain
prices or an increase in the cost of meat can change the




economic environment of a business (Eli-Chukwu, 2019).
According to the International Monetary Fund, the im-
pact of changes in agricultural prices can account for up
to 20% of changes in the income of agricultural enterpris-
es in different regions of the world. The use of financial
instruments such as futures contracts and options help
to hedge price risks and ensure revenue stability. Accord-
ing to the International Finance Corporation, up to 70%
of large agricultural enterprises in the United States use
futures contracts to mitigate price risks (Europe: Turning
the recovery into..., 2024).

Agricultural enterprises that export products or de-
pend on imported inputs are exposed to currency risks.
Currency hedging reduces the impact of currency fluctu-
ations on the company’s financial results. According to a
study by the International Monetary Fund, up to 60% of
businesses in the European Union use currency hedging
to protect themselves from currency risks. Changes in
legislation, such as new tax rates, regulation of agricul-
tural activities, or changes in the rules of export-import
operations, can affect the financial stability of a business
(Europe: Turning the recovery into..., 2024). It is nec-
essary to keep abreast of legislative changes and adapt
business strategies to the new environment. Weather dis-
asters, such as droughts, floods or other natural events,
can seriously affect the yields and financial performance
of agricultural enterprises (Javaid et al., 2023). Crop in-
surance and the use of agrometeorological data for risk
forecasting help minimise the negative impact of climate
change. A key aspect of improving the efficiency of agri-
cultural enterprises is the introduction of modern digi-
tal technologies, such as Al, Big Data, drones and satel-
lite technologies. These technologies help to optimise
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production processes, reduce costs and increase produc-
tivity. For example, Al can analyse large amounts of data
to predict yields and optimise resource use, which can re-
duce costs and increase efficiency (Fathi et al., 2022). The
use of digital technologies also helps agricultural enter-
prises adapt to market changes, increasing their compet-
itiveness in the global market.

John Deere, one of the world’s leading agricultural
machinery manufacturers, is known for its innovations
in digital technology and Al. The company is actively
implementing technologies that automate agricultural
processes, increasing efficiency and reducing costs. Their
tractors and harvesters are equipped with sensors, GPS
systems and intelligent algorithms that allow them to op-
timise the operation of their machinery in real-time. One
of the company’s key products is the John Deere Opera-
tions Centre platform, which enables farmers to monitor
and analyse data from their fields. This platform is used
by farmers to receive accurate data on yields, soil condi-
tions and weather conditions. The introduction of such
technologies has reduced fertiliser and fuel costs by up
to 15% and increased yields by 20% through precise ap-
plication of fertilisers and plant protection products.
2023 Annual Report (2023) is also working with leading
technology companies such as NVIDIA to develop Al in
agriculture. For instance, their autonomous tractors can
independently determine the best routes and plough-
ing depth using sensor data and machine learning algo-
rithms. This not only reduces fuel costs but also reduces
the negative impact on the soil, which is important for
sustainable farming. This technology helped the com-
pany to increase its revenues and net profit significantly
from 2019 to 2023 (Fig. 1).
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Figure 1. Financial performance of John Deere from 2019 to 2023, USD million
Source: compiled based on data from 2023 Annual Report (2023)

The table shows that John Deere has shown a steady
upward trend in revenues and profits over the past five
years. From 2019 to 2023, the company’s revenue in-
creased by almost 56%, reaching $61.3 billion in 2023. This
demonstrates the success of the company’s business pro-
cesses and its ability to adapt to changes in the market.

Agricultural Bank of China, one of the largest banks in
China, is actively implementing blockchain technologies
to improve transparency and efficiency in the agricultur-
al sector. The use of blockchain provides full traceability
of supply chains and increased trust between all market
participants. One of the bank’s most successful projects is
the introduction of a blockchain platform for lending to
farmers. Through this platform, farmers can receive loans

secured by future harvests. The blockchain ensures trans-
parency of all transactions and ensures that collateral and
crop data cannot be altered or falsified. This significantly
reduces the risks for banks and allows farmers to receive
financing on more favourable terms. In 2022, the Annu-
al Reports (n.d.) successfully tested a blockchain system
for lending to farmers in Guangdong province. During
the first six months of using the system, more than 3,000
loans were issued, totalling more than 300 million RMB
(approximately 45 million USD). Blockchain technology
reduced the processing time for loan applications from
several weeks to a few days, allowing farmers to receive
the necessary funds for agricultural work more quickly.
Figure 2 shows the company’s key financial indicators.
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Figure 2. Financial performance of Agricultural Bank of China from 2019 to 2023, billion yuan
Source: compiled based on annual reports of the Annual Reports (n.d.)

The Agricultural Bank of China also shows a steady
upward trend in revenues and profits. Between 2019 and
2023, the company’s revenue increased by 60%, reaching
39.9 trillion yuan in 2023, which is a testament to the suc-
cessful use of technology.

Fruition Sciences, with offices in France and the US,
is a pioneer in the use of digital technology and Al for
vineyard management. The company specialises in inte-
grating IoT and analytical algorithms to monitor and op-
timise irrigation processes. Their system uses numerous
sensors that measure soil moisture, temperature, solar
radiation and other critical parameters. The received data
is transferred to the cloud platform, where it is analysed
using Al algorithms. This allows growers to receive pre-
cise recommendations on the optimal time and volume
of irrigation, reducing water consumption and improving
the quality of the grapes. For instance, one study showed
that using the Fruition Sciences system reduced water
consumption by 20% while improving grape yields and
quality (Fruition Sciences, n.d.).

TE-FOOD is a Vietnamese company that is actively
implementing blockchain to ensure transparency and
traceability of food supply chains. The company is work-
ing with local farmers, manufacturers and retailers to
implement a system that allows them to track food from
farm to table. Using the TE-FOOD blockchain platform,
all product information, including the place of cultiva-
tion, production methods, transportation and storage
conditions, is stored unchanged and available to all par-
ticipants in the supply chain. This provides consumers
with detailed information about the origin of products
and increases their trust in food quality. One of the com-
pany’s successful projects is cooperation with pork pro-
ducers in Vietnam. As a result of the implementation of
the blockchain system, the supply chain tracking time
was reduced by 50%, which significantly reduced the
risks of fraud and counterfeiting (TE-FOOD, n.d.). In ad-
dition, consumers were able to check all product infor-
mation using QR codes, which increased the level of trust
in local producers.

FieldView, a product of Bayer Germany, uses ad-
vanced digital technology and Al to manage farmland.
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The platform combines data from various sources, in-
cluding sensors, drones and satellite imagery, to create
comprehensive field maps and analytical reports. Field-
View enables farmers to monitor crop health in real-time,
analyse soil and weather data, and receive recommen-
dations for optimising crops, fertilisation and irrigation.
Al algorithms are used in the platform to accurately de-
termine the water and nutrient needs of plants, which
reduces costs and increases yields. For instance, using
FieldView increased corn yields by 10% and reduced fer-
tiliser costs by 15% on a farm in Germany (FieldView — the
driving force..., n.d.). With accurate data analysis and
crop management recommendations, farmers can make
more informed decisions and achieve better results.

The previous examples demonstrate how various
agricultural enterprises around the world are using mod-
ern technology to increase efficiency, reduce costs and
ensure the sustainability of their operations. The intro-
duction of digital technologies, blockchain and Al opens
new opportunities for agribusiness and contributes to its
development in the face of rapidly changing economic
and climate conditions. As one of the largest agricultur-
al countries in Europe, Ukraine is gradually introducing
modern technologies to improve the efficiency of agricul-
tural production. The use of digital technologies, block-
chain and Al is becoming more widespread, although
there are certain challenges and limitations. Ukrainian
agricultural enterprises are actively implementing digital
technologies to optimise production processes. The use
of sensors, drones and satellite imagery allows farmers to
obtain accurate data on field conditions, yields, soil mois-
ture and other important parameters. For instance, pre-
cision farming platforms such as eFarmer and AgroOn-
line allow farmers to manage their fields through mobile
apps and web interfaces (Thnatko, 2021). These platforms
collect and analyse data in real-time, enabling informed
decisions on fertilisation, irrigation and crop protection.
The use of drones to monitor fields is becoming more and
more common. Drones provide detailed images of fields,
allowing farmers to identify problem areas, assess the
condition of crops and plan agronomic measures. This
increased yields and reduced resource costs.




Blockchain technologies are still at the stage of exper-
imental implementation in the Ukrainian agricultural sec-
tor but already have the potential to significantly improve
the transparency and efficiency of supply chains. One of
the first projects in this area is Agrocontrol, a blockchain
platform for tracking supply chains. The introduction of
Al in Ukraine’s agricultural sector is slower, but there are
already examples of successful use of this technology. Al is
used to analyse large amounts of data to optimise various
aspects of agricultural production. For example, IMK uses
machine learning algorithms to predict yields and plan
crops. This improves the accuracy of forecasts and opti-
mises the use of resources. Al is also used to analyse sensor
data and satellite imagery, which identifies problems in
the fields and takes timely action. Another example is the
Agrieye platform, which uses Al to analyse satellite image-
ry and weather data, allowing farmers to plan agronomic
activities and optimise the use of fertilisers and pesticides.
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Although the introduction of digital technologies, block-
chain and Al in the Ukrainian agricultural sector is still at
an early stage, there are already positive examples of suc-
cessful use of these technologies. The gradual digitalisa-
tion of the agricultural sector is helping to improve pro-
duction efficiency, reduce costs and ensure transparency
in supply chains. However, further development requires
addressing challenges such as insufficient funding, lack of
proper infrastructure and the need for training.

Investor Relations & Corporate. Annual reports (n.d.) is
one of the largest agricultural holdings in Ukraine, known
for its vertically integrated structure, which includes all
stages of production from growing grains and oilseeds
to producing meat and food products. MHP has a signif-
icant market share and plays a key role in the country’s
agricultural sector, making it a good example for analysing
the introduction of modern technologies. Figure 3 shows
the key financial indicators of MHP from 2019 to 2023.
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Figure 3. MHP’s financial performance from 2019 to 2023, USD million
Source: compiled based on Investor Relations & Corporate Governance. Annual reports (n.d.)

The company showed a significant increase in rev-
enues, which indicates its stability and potential for
development. However, fluctuations in profit levels in-
dicate difficulties faced by an enterprise in different eco-
nomic conditions. The sustainability and effectiveness
of management strategies that allow a company to adapt
to changes in the market and achieve positive financial
results in the medium term are important. MHP faces
several problems and challenges. One of the main prob-
lems is insufficient funding for innovation. The high
costs of implementing modern technologies can be an
obstacle to full-scale innovative solutions. For instance,
the installation of soil monitoring sensors, drones for
field surveys and satellite systems requires significant
financial investment.

Infrastructure constraints also pose challenges,
especially in remote agricultural regions and in areas
affected by the war in Ukraine. They may not have the
right infrastructure to support digital technologies. For
instance, the effective use of IoT sensors and other dig-
ital tools requires a stable and fast internet connection,
which may be unstable or non-existent. This complicates
the implementation of digitalisation projects and reduc-
es the effectiveness of the implemented technologies.
Staff training is critical to the successful implementation

of new technologies. In many cases, employees of agri-
cultural enterprises do not have sufficient knowledge
and skills to work with modern technologies. To use pre-
cision farming systems effectively, workers need to be
trained to recognise and respond to the data provided
by these systems. This requires a significant investment
in training and development, which can be a significant
financial and organisational hurdle for a company. As the
number of digital systems and data volumes increase,
the risks of cyberattacks increase, which can have serious
consequences for MHP. The use of digital technologies
involves the storage and transmission of a large amount
of confidential data, including information on yields,
crop plans, financial data, and more. Vulnerability to cy-
ber threats can lead to data leakage, information loss, or
even production processes stopping.

Despite the existing problems, MHP has significant
prospects for further development through the introduc-
tion of modern technologies. The integration of digital
technologies, blockchain technologies, Al, and effective
risk management can significantly improve MHP busi-
ness processes (Fig. 4). To implement this integrated
model, it is necessary to address the existing problems
and challenges faced by the company, as well as to take
into account the overall state of digitalisation in Ukraine.
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Figure 4. An integrated model for improving business processes at “Myronivsky Hliboproduct”

Source: compiled by the authors

The main components of the integrated model in-
clude the digitalisation of production processes, the intro-
duction of blockchain technologies, the use of Al and risk
management. The first step is the digitalisation of produc-
tion processes. The introduction of precision farming sys-
tems will allow the installation of sensors to monitor soil,
moisture, temperature and other parameters. The use of
drones and satellites to regularly inspect fields and collect
data, as well as software to analyse the collected data, will
allow us to provide recommendations on optimising fertil-
isation, irrigation and other agronomic measures. Integra-
tion of ERP systems to manage all aspects of production,
from the purchase of raw materials to the sale of finished
products, will automate management processes, reducing
costs and increasing efficiency (Duong et al., 2019).

The introduction of blockchain technologies will en-
sure the transparency of supply chains. The development
and implementation of a blockchain platform for tracking
products from the field to the end consumer will ensure
transparency at all stages of production, increasing the
trust of consumers and partners. The use of smart con-
tracts to automate contractual relationships with suppli-
ers and partners minimises the risk of counterfeiting and
fraud due to the immutability of blockchain data. The
use of Al will improve forecasting and planning. Analysis
of large amounts of data using Al can be used to predict
yields, plan crops and optimise resource use. The devel-
opment and implementation of machine learning algo-
rithms to identify patterns and improve decision-making
will help optimise production processes. The use of Al for
real-time monitoring and adjustment of production pro-
cesses, as well as automatic detection and resolution of
production problems, will increase operational efficiency.

Risk management is an important aspect of the inte-
grated model. Implementation of specialised systems to
assess and monitor risks related to production, supply
and financial aspects of the company’s operations will
allow for effective risk management. The employment
of Al to predict potential risks based on historical data
analysis minimises potential threats. Cyber security is
also an important element. Implementation of modern
means of protecting data and information systems from
cyberattacks, as well as regular training of personnel on
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cybersecurity and development of strategies for respond-
ing to cyberattacks, will ensure that the company is pro-
tected from cyber threats. Staff training and development
is critical to the successful implementation of new tech-
nologies. Developing and implementing advanced train-
ing programmes for employees focused on mastering new
technologies and working methods, as well as organising
practical training and seminars to teach staff how to work
with new digital tools and systems, will help ensure the
required level of competence. Engaging experts in digi-
tal technologies, blockchain and Al, as well as establish-
ing cooperation with universities and research institutes
to train highly qualified specialists, will contribute to
the successful implementation of the integrated model
(Komarek et al., 2020).

The integration of digital technologies, blockchain,
Al and effective risk management can significantly im-
prove the efficiency of MHP business processes. Address-
ing existing problems and challenges, such as insufficient
funding for innovation, infrastructure constraints, staff
training and cybersecurity, is critical to the successful im-
plementation of this integrated model. Implementation of
the proposed measures will allow the company to become
aleader in innovation in the Ukrainian agricultural sector,
increase competitiveness and ensure sustainable devel-
opment in the future.

» Discussion
The results of the study underline the critical importance
of economic security for the stability and success of agri-
cultural enterprises in the face of market instability and
changing economic conditions. The key aspects of ensur-
ing economic security include financial planning and con-
trol, diversification of products and markets, and the intro-
duction of modern digital technologies. These measures
reduce financial risks, optimise the use of resources and
ensure the stability of the company’s financial position.
0. Solosich et al. (2021) addressed the role of state
support in ensuring the economic security of agricultur-
al enterprises. In their paper, they argue that government
subsidies and soft loans play a crucial role in maintaining
the financial stability of agricultural companies. D. Pan et
al. (2020), in turn, showed that enterprises that receive




state support are less dependent on market fluctuations
and have more stable financial performance. This con-
firms the findings of the current study on the importance
of financial planning, although its focus was more on in-
ternal strategies of enterprises rather than external sup-
port. Financial planning and control are key components
of economic security. Agricultural enterprises must care-
fully analyse their financial flows, considering the costs
of growing crops, servicing loans, labour and other ex-
penses. It is also necessary to identify and manage finan-
cial risks that may arise from fluctuations in commodity
prices, changes in exchange rates, changes in legislation
or climatic conditions. Effective financial planning allows
businesses to minimise risks and ensure a stable financial
position even in the face of uncertainty.

Diversification of products and markets is another im-
portant aspect of economic security (Nunes & Sytnychen-
ko, 2024). Expanding the range of products helps to reduce
therisk oflosses in the event of changes in market demand
or price changes. The development of new sales markets,
including export markets, helps to reduce dependence on
the domestic market and expand the audience of consum-
ers (Abdullayev et al., 2024). This reduces the risks associ-
ated with fluctuations in individual markets and increases
the company’s resilience to external shocks. A.A. Adenle et
al. (2019) addressed the importance of international mar-
kets for the economic security of agricultural enterprises.
They investigated how export strategies affect revenue
stability and risk mitigation. S. Fan & C. Rue (2020) showed
that enterprises that actively develop exports are less vul-
nerable to domestic market fluctuations. These findings
are in line with current findings on market diversification
as an important aspect of economic security. However, the
focus was more on product diversification, while the au-
thors examined international trade in detail.

The digitalisation of the agricultural sector is a key
factor in improving its economic security, efficiency and
competitiveness in the face of current challenges (Buka et
al., 2023). The introduction of digital technologies helps
to optimise production processes, reduce costs and im-
prove product quality. One of the main elements of this
transformation is the concept of smart farming, which in-
cludes the use of IoT, process automation and precision
farming. These technologies can be used to collect and
analyse data on the condition of crops, soils and climatic
conditions, which contributes to more efficient resource
management. M.A. Dayioglu & U. Turker (2021) analysed
the impact of digital technologies on the efficiency of
agricultural production. Their findings indicate that the
introduction of automated farm management systems
contributes to a significant reduction in costs and an in-
crease in productivity. J. Clapp & S.L. Ruder (2020), in turn,
focused on the use of unmanned aerial vehicles for field
monitoring, which coincides with current findings on the
use of drones and satellite technology. However, the au-
thors’ research is more focused on the technical aspects of
implementing these technologies, while there is a need to
consider economic and managerial aspects.

The use of Big Data and blockchain technologies has
significant potential for agribusiness. Big data collects,
stores and analyses huge amounts of information to make
informed management decisions. Blockchain provides
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transparency of all transactions and operations, which
contributes to full transparency and traceability of supply
chains (Stender et al., 2024). Drones and satellite technol-
ogies provide unique opportunities for monitoring crops
and forecasting yields, which allows for accurate planning
of agrotechnical measures. J.A. Delgado et al. (2019) also
studied the role of Big Data in the agricultural sector. They
concluded that analysing large amounts of data provides
more accurate crop forecasting, optimised resource use,
and more efficient management decisions. The current
findings on the importance of digitalisation and the use
of Big Data are confirmed by the authors’ results, but the
importance of blockchain technologies for supply chain
transparency should also be considered. The introduction
of Al in the agricultural sector opens many opportunities
to increase the productivity and efficiency of crop cultiva-
tion. Al helps to predict crops, optimise resource use, and
automate processes, which reduces costs and increases
profitability. For instance, Al-powered analytics systems
can adapt the use of water, fertilisers, and pesticides to the
needs of each specific area of the field.

Effective risk management is an essential compo-
nent of ensuring the stability and success of agricultural
enterprises. The use of insurance, financial instruments
such as options and futures, as well as the development
and implementation of business plans and risk manage-
ment strategies, help to minimise the impact of risks on
the business (Tanchyk et al., 2024). An important area of
risk management is the development of risk mitigation
technologies and careful planning and analysis of mar-
kets. N.T. Huong et al. (2019) studied the impact of climate
change on the economic security of agricultural enter-
prises. They noted that unpredictable weather changes
and extreme climatic conditions have a significant im-
pact on the yields and financial stability of agribusiness.
N. Mohring et al. (2020) proposed the introduction of crop
insurance as an effective risk management tool. The cur-
rent study also mentioned risk management, including
insurance, but focused more on digital technologies for
monitoring and forecasting crops. This highlights addi-
tional approaches to mitigating climate-related risks.

The use of modern technologies by the world’s leading
agricultural companies, such as John Deere, Agricultural
Bank of China, Fruition Sciences, TE-FOOD and others,
demonstrates the success of their implementation to in-
crease efficiency and reduce costs. Ukrainian agricultural
enterprises are also gradually introducing modern tech-
nologies, which allow them to increase production effi-
ciency, reduce costs and ensure transparency of supply
chains (Wrzecinska et al., 2023). However, challenges such
as insufficient funding, lack of proper infrastructure, and
the need for training need to be addressed to further devel-
op.J.Janker et al. (2019) focused on the social aspects of the
economic security of agricultural enterprises. They studied
the impact of HR policies and the level of digital education
of employees on production efficiency and economic sta-
bility of companies. They found that enterprises that invest
in the training and development of their employees have
higher productivity and better financial performance. Al-
though the current studyfocuses more on technologicaland
economic aspects, the authors’ findings add to the vision
of the importance of human capital for economic security.
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The models of successful implementation of modern
technologies presented by the world’s leading agricultural
companies can serve as an example for Ukrainian enter-
prises. They demonstrate that investments in technology
bring tangible results in the form of increased production
efficiency, reduced costs and higher yields. Ukraine needs
to intensify the process of introducing modern technolo-
gies, develop infrastructure and train specialists to ensure
the sustainable development of the agricultural sector. An
analysis of other authors’ studies confirms the complexi-
ty and multifaceted nature of approaches to ensuring the
economic security of agricultural enterprises. Key aspects
such as state support, climate risk management, digital-
isation, development of export strategies, use of big data
and investment in human capital are proving to be im-
portant components of the successful functioning of ag-
ricultural enterprises.

»Conclusions
This study provides a comprehensive analysis of the im-
portance of economic security for the stability and success
of agricultural enterprises in the face of market volatility
and changing economic conditions. The main aspects
considered include financial planning and control, prod-
uct and market diversification, digitalisation of the agri-
cultural sector, use of big data and blockchain technolo-
gies, and the introduction of Al

An analysis of successful examples of digital tech-
nologies, such as John Deere, Agricultural Bank of Chi-
na, Fruition Sciences, TE-FOOD and FieldView, shows
the prospects for implementing these innovations in the
agricultural sector. John Deere’s revenues increased by

»References

56% from 2019 to 2023, reaching $61.3 billion. And Agri-
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» AHoTauis. /[aHe goc/tipKeHHs Oy/10 HalpaBJeHe Ha BUBYEHHSI IIIJISIXiB MMiBUIIEHHS e(PEeKTUBHOCTI arpobisHecy
Yepe3 BIPOBAPKEHH I Cy4aCHUX TEXHOJIOTiH TaiHHOBamiHUX migxoiB. 1151 JOCATHEHHA ITieT Me T OYyJ10 BUKOPUCTAHO
MeToAu KijnbKicHOro i AKicHOro aHasmidy iHaHCOBUX MOKA3HUKIB, aHATITUYHI OIVISAAN Ta PO3MISIHYTO KOHKPETHI
TIPUKJIaAY BIPOBAKeHHs TexHOJ0Tili. OCHOBHUM aKlleHT 3po0JieHo Ha BIIMB U poBisanii arpapHoro cexkropa
Ha [MiJBUINEHHS HOTO eKOHOMIYHOI 6e3mneKkd, e(EeKTHUBHOCTI Ta KOHKYPEHTOCIPOMOYKHOCTI. 3ampoBaJisKeHHS
I POBUX TEXHOJIOTiH, TaKNX AK [HTEpHET peuel, aBTOMATH3aIliA MPOIECiB Ta TOYHEe 3eMJIepOOCTBO, TO3BOJISE
ONTUMIi3yBaTH BUPOOHUYI IMIPOIECH, 3HM)KYBAaTH BUTpATH Ta IIOKpAIIyBaTH SAKICTh MNPOAYKIIl. Peayabratu
JIOCJTiIPKeHHS TOKa3yIOTh, 10 KOHIIEMIIisl «pO3YMHOTr0 hepMepCcTBa» 3HAYHO HiJBUIIY€E e(peKTUBHICTh arpoOi3Hecy.
Bukopucranus Big Data, 6/i0k4eiiH-TexXHOJIOTiH, APOHIB Ta CYyIyTHUKOBUX TEXHOJIOTIH 103BOJIsI€ Kpallle YIIPaBJsATU
arpo6isHecoM, Tofi SIK IITYYHUH iHTEJIEKT JOIIOMAarae MporH03yBaTy BPOsKaWHICTh Ta ONTHMi3yBaTH arpoTeXHiYHi
npo1ecy. YIIpaBJ/liHHsI pU3UKAMU B arpapHOMY CEKTOPi, BKJIIOYAIOUM CTpaxyBaHHs Ta (piHaHCOBI iHCTpyMeHTH A1
XeKYBaHHS I[IHOBUX KOJIMBaHb, € KJIIOYOBUM (PAKTOPOM JAJIs MiABHUINEHHS €KOHOMIYHOI cTabisbpHOCTI. JlocBif
NpoBifHUX cBiTOBUX KoMMaHi#, Takux Ak John Deere, Agricultural Bank of China, Fruition Sciences, TE-FOOD
ta FieldView, mokasaB e(eKTUBHICTh BOPOBaI)KeHHs IU(MPOBUX TEXHOJOTiIN Ta iHHOBaWiil m/A migBUIEHHS
edeKTUBHOCTI Ta CTaJ0ro po3BUTKY. OCOOJUBY yBary npupiijieHo npobJjeMaM i IepcreKTUBaM BIPOBAKEHHs
Cy4acHHX TEXHOJIOTill B arpapHOMY CEKTOpi YKpaiHM Ha NpUKIaAi KoMMaHil «MUpOHIBChKUHI XJiOOTPOIYKT».
3amponoHOBaHa iHTerpoBaHa MOJeJTb TIOKpaIeHHs 6idHec-TpoIeciB « MUPOHIBCHKOTO XTiOOTPOIYKTY». BRIIOYAE
nudposisamiio BUpOOHUYNX MTPOIECiB, BIPOBAIYKEHH OJIOKUYEH-TeXHOJOTiH, BuKopuctaunus 111 Ta ympaBJiHHSA
puauKaMu. JIJis MofoJIaHHs iCHYIOUUX Ipo06JieM, TAKUX IK HeJlocTaTHe hiHaHCYBaHH:A iHHOBaNi#, iHDpacTPyKTYypHIi
oOMesKeHHsI, HAaBYaHHsA IlepcoHa/y Ta 3abe3neueHHs KibepOeaneku, BU3HAUEeHO HeoOximHI Kpoku. Peasmisanis
3aIIpOIIOHOBAHMX 3aXO[iB T03BOJUTH KOMIIAHII cTaTU JiepoM y BIPOBAKeHH] iHHOBAIlill B arpapHOMY CEKTOpi
VYkpaiHy, TiABUIIUTH KOHKYPEHTOCIIPOMOSKHICTD Ta 3a0€e3MeYNTH CTATUNA PO3SBUTOK Y MaHOyTHEOMY

» KniouoBi cnoBa: cibChbKe TOCIONAPCTBO; iHHOBAIiMHI TEXHOJIOTI]; TOYHE 3eMJiepo0OCTBO; KibepOesmeka;
KOHKYPEHTOCIPOMOYKHICTh
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» Abstract. In modern conditions, the export of agricultural products is one of the main sources of income for the
agricultural sector of Ukraine. Thus, conducting multi-faceted studies of foreign trade in this sector is relevant. The
purpose of the study was to develop estimates of the possibility of developing grain exports in Ukraine based on the
analysis of current data on the development of this sector, and individual global trends. The paper investigated global
changes in the development of the export potential of the grain and food sub-complex of the agricultural sector of
Ukraine. It is proved that the decomposition of the export potential of the grain sub-complex according to the sectoral
system of the agrarian sector allows forming a step-by-step methodical assessment of its quantitative and qualitative
indicators to determine the compositional integrity of the effective value of the object under study. A comprehensive
functional-resource analysis of the parameters of the export potential of the grain sub-complex, which are grouped
according to the process approach for calculating the food security of the export chain of grain production entities,
is presented. The procedure for assessing the state of food security of the grain sub-complex of the state through the
resource component allows diagnosing the export capabilities of subjects of foreign trade operations in the presence
of numerous risks. The actual dependence of the gross domestic product of Ukraine on the export of products of
the grain sub-complex was determined and its forecast value for a five-year period was calculated. A pessimistic-
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optimistic scenario of the growth (reduction) of Ukraine’s gross domestic product at the lower and upper limits of
realisation of the export potential of the grain sub-complex is given. The conclusions obtained in the framework of the
study can be used to form a policy in the agricultural sector of Ukraine

» Keywords: industry system; military invasion impacts; war period trends; market integration difficulties;

international trade

» Introduction

The agricultural sector now plays a huge role in the de-
velopment of the Ukrainian economy. It has a significant
impact on gross domestic product (GDP), promotes the
attraction of foreign currency, and allows for more effec-
tive achievement of food security and the fight against
hunger on the international stage (Jindo et al., 2020; Paw-
lak & Kolodziejczak, 2020). In turn, grain production is one
of the strategic directions in the structure of the agrarian
sector. The reason for this is the growing demand for grain
on the global market, which is compounded by growing
food security problems around the world (Anghinoni et
al., 2021; Constantin et al.,, 2023). This is happening in
the context of the existing potential to increase grain pro-
duction in Ukraine due to fertile soils, favourable natural
and climatic conditions, the presence of seaports, and the
constant modernisation of the existing warehouse, pro-
duction and trade infrastructure in Ukraine.

Currently, Ukrainian grain producers face significant
challenges in the European market due to high competi-
tion, political instability, and economic pressure increased
by Russia’s military aggression. This conflict disrupted the
regulation of the agricultural market, weakened global
logistics, and threatened Ukraine’s food security (Penk-
ova & Kharenko, 2023). Overcoming problems requires
constant efforts on the part of the state and entrepre-
neurs to restore the consequences that arose during the
war. Therefore, the export potential of the grain sector of
Ukraine also remains insufficiently realised. War hinders
the development of effective tools for development. The
conflict also limited the use of national policies to increase
grain exports and protect Ukrainian producers, since state
tools in war conditions do not always work effective-
ly due to, in fact, military actions (Yaheliuk et al., 2024).
To solve this problem, it is necessary to update the pro-
duction infrastructure and introduce technological inno-
vations, improve crop rotation, use better fertilisers and
seeds, increase yields, and eliminate price imbalances.
Given the role of agricultural exports for the country and
for the world (in the context of ensuring food security), it
is very important to promote its development (Skydan et
al., 2024). This can be achieved through new economic
reforms that create functional links between agricultural
and industrial enterprises to ensure reliable grain supplies.

In general, recognising and understanding the mi-
cro-level obstacles faced by exporters is the first step in
creating effective export promotion strategies. The main
barriers now consist of problems related to duties and
quotas, and non-tariff restrictions, for example, the policy
on value added tax (VAT) and currency control (Kutkows-
ka & Szuk, 2020; Wang et al., 2022). Agricultural enterpris-
es that actively interact with international trade are key
in this context, and their success largely depends on the
business environment and the current regulatory frame-
work (Krélik et al., 2023). It is important to consider that

the export potential of Ukraine is affected by various for-
eign economic barriers determined by political, econom-
ic, and social factors. These factors shape the structure
and nature of export activities at the level of individual
countries, regions, and industries.

The organisational and economic and other prin-
ciples of the functioning and regulation of the develop-
ment of foreign economic activity, the production and
export potential of the agrarian sector were investigated
by: N. Trusova et al. (2022). However, the continuous evo-
lution of the international concrete environment, coex-
istence with unique features of internal socio-economic
and socio-political conditions, and continuous changes
in the activities of enterprises that export grain, introduce
additional internal and some external restrictions. This
requires a review of the export potential of the grain com-
plex of Ukraine at the global level. It is particularly impor-
tant to ensure a systematic, integrated, step-by-step and
targeted state policy in this area.

The purpose of the study was to assess the possibili-
ties of introducing economic tools to increase the export
potential of Ukraine’s grain by identifying its components
in the agricultural sector. This allowed predicting new ele-
ments and characterise methodological approaches to as-
sessing global economic opportunities for grain producers.

»Materials and methods

The study used statistical data taken from relevant inter-
net sources, such as United States Department of Agricul-
ture (USDA significantly increased..., 2022) (export vol-
umes of major wheat producers, the level of export growth
of these products, Ukrainian wheat exports), Sown areas
of crops by type (n.d.) (share of exports of grain products
of Ukraine in the structure of export-import operations of
the European Union countries), the Agriculture, forestry,
and fishing, value added (% of GDP) — Ukraine (n.d.). Sta-
tistical data were evaluated over different time periods de-
pending on the data type, but in general, the time interval
was between 2012 and 2024. Graphs and charts were used
to visualise the data and analysis results, which helped to
better understand the dependencies and existing trends
between the data. Conclusions in the framework of the
study were developed using analysis, which allowed eval-
uating the obtained quantitative and qualitative data.

An important method used in the study was the corre-
lation-regression approach, which determined the degree
of relationship between two variables, simulated it and
predicted the future development of events. Correlation
measured the strength and direction of a linear relation-
ship between two variables. The most commonly used
correlation coefficient was the Pearson correlation coef-
ficient, which is denoted as r, and is within [-1; 1]. Corre-
lation analysis, in turn, involved determining the relation-
ship between a dependent variable (response variable)
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and one or more independent variables (predictor varia-
bles). A common approach was to form a regression using
a line (linear regression), which was used in the work. Ex-
cel software and its tools for calculating and constructing
data of this kind were used to perform these estimates.

The study also used the calculation of indicators such
as variance and standard deviation. If variance is a meas-
ure of the scattering of data around their mean and shows
the mean square of the deviation of each value from the
mean, the standard deviation is the square root of the var-
iance, is also a measure of data scattering, but is expressed
in the same units of measurement as the data itself, which
makes it more intuitive. The equation (2) for calculating
the standard deviation is as follows:

o= \/Z(Exif—EXic)zy )

N

where ¢ - standard deviation; Ex; — actual export volume
of products of the grain group from Ukraine in the i-th
year; Ex, — forecast value of growth (reduction) in the vol-
ume of GDP from foreign economic trade of subjects of
the grain sub-complex of Ukraine in the i-th year; N — the
number of observations.

Another indicator, “deviation from the forecast”, was
calculated as shown in equation (2):

D=Vv1i-RZ+o. )

That is, the deviation of the model dependence of
GDP on foreign economic trade of subjects of the grain
sub-complex of Ukraine amounts to USD 505.43 million.
The upper and lower limits of the forecast values were de-
termined by equation (3):

UL,=Ex_+D; LL,=Ex_-D, 3)

where UL, LL, — upper and lower limits of the forecast.

As part of the study, based on the data analysis per-
formed, a regression equation was constructed using the
least squares method. The equation in the study was of
the third degree, in which the dependent variable was the
volume of exports, and the independent variable was the

level of GDP (gross domestic product); the equation where
the dependent variable was under the logarithm was also
used. These methods of constructing the equation were
chosen due to the fact that they had the highest value of R?
(percentage of variation of the dependent variable). How-
ever, the general view of this method was as follows (4):

y B0 + BIXI +.. Bn n’ (4)

where y — dependent variable; x - independent variables;
B, — indicator for an independent variable.

All calculations were performed using Microsoft Excel
software suite.

» Results

In the period before the war, the development of the
export potential of the grain sub-sector within the sec-
toral system of the state agricultural sector was deter-
mined by various factors that contributed to the growth
of this industry. Among these factors, the following can
be distinguished: the ability to achieve competitive posi-
tions in the most profitable global agricultural markets,
an increase in the number of marketing actions of grain
producers from Ukraine, a reduction of the risks that
consisted in dependence on the domestic market, devel-
opment and expansion of logistics opportunities, intro-
duction of innovative modernizations, and a change of
approach from excessive dependence on raw materials
through the development of integrated grain clusters (Lin
& Zhang, 2020; Khan et al., 2021).

In Ukraine, the grain sector has a great potential for
the development of foreign trade. In 2021, wheat became
the main export product in this industry. In the period
from 2019 to 2021, Ukraine ranked third among the main
exporters to the EU countries, second only to the Unit-
ed States (USD 12.3 billion) and Brazil (USD 11.7 billion).
Exports of agricultural products from Ukraine to the EU
countries in 2019 amounted to USD 7.3 billion, which in-
dicates a positive trend in international trade relations.
An important indicator is the growing role of EU countries
in bilateral trade in grain products, which occurs not only
in the export, but also in the import of these goods. More
information is presented in Figure 1.
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90 y =-Mainln(x) + Main - m Export (Cereal crops), %
80 — " Export (Products of the flour mill and
70 grain industry), %
60 — — — — — — — — mExport (Grain products), %
50 B B u u u u — " Imports (Cereal crops), %
40 | | —— y=MainIn(x) - Main & Imports (Products of the flour mill
30 — T m — and grain industry), %
20 m m ~ = Imports (Grain products), %
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0 -

2017 2018 2019 2020 2021
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Figure 1. Share of exports of grain sub-complex products of Ukraine in the structure
of export and import operations of EU countries for 2017-2023, %
Source: compiled by the authors based on Sown areas of crops by type (n.d.)
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EU countries are interesting for exports because of
their great strength and financial stability. In addition, their
high standards of competition, emphasis on food quali-
ty and safety, and increasing the competitiveness of the
Ukrainian grain industry make them attractive markets.

In 2023, Ukraine exported 3.9 million tonnes of grain
and leguminous crops abroad, which is 17% less than in

Kyrylov et al. e

2022, when exports amounted to 4.7 million tonnes. Despite
this decline, the constant volume of exports in the range of
3.5-4.0 million tonnes per month allowed Ukraine to fully
realise the export potential of the grain sector within the ag-
ricultural sector. In total, in the period from July 1, 2022 to
June 30, 2023, Ukraine exported 48.9 million tonnes of grain
and leguminous crops. This data can also be seen in Figure 2.
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Figure 2. Monthly transit of export shipments
of grain sub-complex products to Ukraine for 2021-2023, million tonnes
Source: compiled by the authors based on M. Samoiliuk &Y. Levchenko (2024)

In 2023, Ukraine faced problems in grain exports due
to disruptions caused by the Russian invasion, includ-
ing the destruction of the Kakhovka Hydroelectric Power
Plant and logistics blockades. Despite these obstacles,
Ukraine introduced a new sea route along the eastern
coast of the Black Sea, which allowed Ukraine to success-
fully export 99.8 million tonnes of goods, including in-
creasing the export of metal and semi-finished products
by 40%, rolled steel — by 45.3%.

The value of grain exports from the country de-
creased by 18.7% to USD 35.8 billion, which reflects an
overall decrease in foreign trade turnover by 1.4% to
USD 98 billion compared to 2022. However, total sea ex-
ports in 2023 increased by 1 million tonnes. Container
exports increased by 86% by rail and 36% by road, es-
pecially value-added products. But due to the blockade
of Polish borders, grain exports by road decreased by
18.3%, although the overall decline was only 0.7% year-
on-year
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Revenue from corn exports also declined, despite a
5% increase in physical volumes, falling by 16.8%. This
was influenced not only by the global drop in prices, but
also by logistical problems and the redistribution of profits
to neighbouring countries, where Ukrainian grain is often
resold. Imports rose to USD 62.2 billion, with notable im-
ports including fuel, medicines, and agricultural products
such as fertilisers. Forecasts indicate stable wheat produc-
tion in Ukraine at the level of 19.5 million tonnes with an
increase in exports to 11 million tonnes. Corn production
and exports are expected to grow significantly: production
will grow by 5 million tonnes to 30 million tonnes, while
exports will increase by 3.5 million tonnes to 12.5 million
tonnes. Worldwide wheat production reached record lev-
els, mainly due to growth in Russia, Australia, and China,
while India and EU countries experienced some declines.
Wheat consumption and trade also increased, especial-
ly in Australia, with a slight decline in stocks around the
world. These data are shown in Figures 3, 4.

B Beginning stocks, thousand tonnes
Production, thousand tonnes

Ending stocks, thousand tonnes

Figure 3. Wheat supply in major eight* exporting countries for 2012-2024F (forecast), thousand tonnes
Note: the eight largest wheat exporters in 2022 were Australia, the United States, Canada, France, Russia, Argentina,

Ukraine, Germany, India, and Romania

Source: compiled by the authors based on USDA significantly increased its forecast for Ukraine’s corn production and

exports in 2022/2023 MY (2022)
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Figure 4. Projected year-on-year changes in wheat production
and exports (2023-2024F to 2022-2023), thousand tonnes
Source: compiled by the authors based on USDA significantly increased its forecast for Ukraine’s corn production and

exports in 2022/2023 MY (2022)

Global corn production declined by 6.3 million
tonnes from 2018 to 2022, with a marked decline in the
US and EU countries partially offset by growth in Ukraine,
Malawi, and Turkey. Forecasts point to a potential decline
in wheat production for major exporters such as Austral-
ia and Ukraine, while growth is expected in Argentina,
the EU, and Canada. Dry weather conditions, including
droughts in Australia and Canada, could further nega-
tively affect global wheat production. Wheat exports from
Ukraine may also decrease, although current wheat crops
are increasing, estimated production is 16-17 million

tonnes, and exports are 8-10 million tonnes, mainly by
sea. Ukraine can export more than 6 million tonnes of
wheat to Europe each season, but restrictions on wheat
imports from neighbouring countries due to EU policies
may persist as European countries start the new season
with sufficient reserves of the previous crop. This leaves
Ukrainian grain producers primarily as transit intermedi-
aries to these countries, although with limited export vol-
umes. The main demand for Ukrainian wheat comes from
Asia and North Africa, but their purchases decreased in
2022-2023 (Fig. 5, 6).
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Figure 5. Ukraine wheat production and exports, million tonnes

Source: compiled by the authors based on USDA significantly increased its forecast for Ukraine’s corn production and
exports in 2022/2023 MY (2022)
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Figure 6. Difference between Ukraine wheat exports in 2022-2023 and 2020-2021, thousand tonnes
Source: compiled by the authors based on USDA significantly increased its forecast for Ukraine’s corn production and
exports in 2022/2023 MY (2022)
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During 2022-2023, several countries in Asia and North
Africa shifted their wheat purchases to alternative suppli-
ers such as Russia, France, and Australia, reducing their
dependence on Ukrainian wheat. For example, Egypt,
Pakistan, and Morocco, increased purchases from France
and Russia, and Indonesia — from Australia. However, these
countries remain open to buying Ukrainian wheat if cer-
tain conditions are met, in particular, the price and reliable

Kyrylov et al. e

sea exports. In terms of corn trade, Ukraine, along with Ser-
bia and Zambia, saw an increase in exports, while the EU
and the US experienced a decline. In 2023-2024, there are
different prospects for exporting Ukrainian wheat to differ-
ent regions, depending on factors such as demand, local
production, quality, and competition from other suppliers.
Remaining export stocks of corn in 2022-2023 decreased
by 6.2 million tonnes to 306.7 million tonnes (Fig. 7).
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Figure 7. Export of corn in Ukraine for 2020-2023, million tonnes
Source: compiled by the authors based on USDA significantly increased its forecast for Ukraine’s corn production and

exports in 2022/2023 MY (2022)

In Ukraine, corn production may decrease due to a de-
crease in acreage. However, if there are no problems with
yield, producers can expect a harvest of approximately 22-
23 million tonnes (Fig. 8-9). The available production esti-
mates, together with significant reserves, allow predicting

the export of approximately 19 million tonnes of corn dur-
ing the 2023-24 season. It is also worth noting that corn
exports largely depend on sea routes, since in 2023 70%
of the export volume was carried out through deep-sea
transportation.

Ukraine corn production and exports, million tonnes

Production,
o7 million tonnes
23.7 25 —
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Figure 8. Production and exports of corn in Ukraine, million tonnes
Source: compiled by the authors based on USDA significantly increased its forecast for Ukraine’s corn production and

exports in 2022/2023 MY (2022)
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Figure 9. Difference between Ukraine corn exports in 2022-2023 and 2020-2021, thousand tonnes
Source: compiled by the authors based on USDA significantly increased its forecast for Ukraine’s corn production and

exports in 2022/2023 MY (2022)
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Corn exports to Europe will become more problem-
atic in 2024. Given the forecast of production of more
than 12 million tonnes, EU demand for this crop is likely
to decrease. This is compounded by a ban on exports to
five neighbouring countries and intense competition be-
tween corn-producing countries around the world due to
the large supply volume (Seok & Moon, 2021). In Europe,
Ukraine competes with Brazil. The only possible advan-
tage for Ukraine may be that China opens its own market
for Brazilian corn, since China most often buys corn from
Brazil. However, Ukrainian corn has competitive advan-
tages both in China and in the world due to the absence of
genetically modified impurities. Thus, the prospects for

2024 indicate that the EU-27 should remain a major buy-
er, although demand could be lower due to a sharp ex-
pected rebound in local production by 12 million tonnes.
Additionally, there will be rising competition from Brazil
in China, alongside record US production and a sharp
rise in Argentinean corn output. Sustainable seaborne
exports will be crucial to maintaining Ukraine’s position
in the global market.

Ukrainian barley will continue to lose its position on
the world market, and this is due to a decrease in the vol-
ume of production of this crop. The export potential of the
grain sub-complex of Ukraine for this product in 2024 is
forecasted at the level of only 1 million tonnes (Fig. 10).
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Figure 10. Export of barley in Ukraine in 2019-2023, million tonnes
Source: compiled by the authors based on USDA significantly increased its forecast for Ukraine’s corn production and

exports in 2022/2023 MY (2022)

Ukraine to continue losing its share in global barley
market. The prospects for 2023-2024 indicate that the
projected barley export potential for 2024 is very limited,
making it difficult for Ukraine to regain its position on the
global market. Lower demand from major importers is
expected as China has started diversifying its barley im-
ports, focusing on France, Canada, and Argentina. Addi-
tionally, Australia is set to return to China’s market, and
Turkey is expected to further reduce barley imports due
to rising domestic supply and high import duty. Romania
anticipates higher local production, while Saudi Arabia
has switched to importing from Australia, the EU, and
Russia. There should be some demand from the Middle
East, North Africa, and Spain. Such export potential will
be easier to implement, especially given that the leading
importers of Ukrainian barley (China and Saudi Arabia)
have diversified their purchases in 2022-2023 and will be
able to do without Ukrainian barley.

Thus, it should be noted that Ukraine is in for a dif-
ficult grain season in 2024. The production of the grain
group in Ukraine will decrease significantly. Blockage of
grain export routes by the aggressor country, and by other
world-producing countries, can lead to complete uncer-
tainty and limitation of the Grain Corridor with neigh-
bouring EU countries. Transit shipments and deliveries
through Danube ports remain. In addition, in the new
season of 2024, Ukraine will have to compete quite hard
for the markets that are still left for the country.

A correlation-regression approach was used to de-
velop a predictive model of the development of the ex-
port potential of the grain sub-complex according to the
sectoral system of the agrarian sector of the economy of
Ukraine. It confirms that for 2012-2023, the dependence
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of GDP on the export of products of the grain sub-complex
in Ukraine has a close relationship (the coefficient of de-
termination R?=0.7836) (5):

y=0.001x*-0.4263x*+72.961x-1903.3, 5)

where y — export of subjects of the grain sub-complex;
x - GDP.

To estimate the forecast error (Fig. 11), the actual
volume of exports of the grain sub-complex of Ukraine
was compared with the forecast value of growth (reduc-
tion) in the volume of GDP from foreign trade of grain
production entities.
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Figure 11. Dependence of GDP on the export
of products of the grain sub-complex of Ukraine
Source: compiled by the authors based on Sown areas
of crops by type (n.d.); Agriculture, forestry, and fishing,
value added (% of GDP) — Ukraine (n.d.)




The deviation of the forecast values is calculated by the
(2). That is, the deviation of the model dependence of GDP
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on foreign economic trade of subjects of the grain sub-com-
plex of Ukraine amounts to USD 505.43 million (Fig. 12).

—— The forecast value of growth (reduction) in the
volume of GDP from foreign economic trade
of subjects of the grain sub-complex of Ukraine

\ The actual volume of export of products
! of the grain group from Ukraine

i Forecast from the NBU (pessimistic)
Forecast from the NBU (optimistic)

—#— Forecast from the World Bank (pessimistic)
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Forecast from the International Monetary Fund
(pessimistic)

Forecast from the International Monetary Fund
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Figure 12. Forecast value of growth (reduction) in the volume of GDP
from foreign economic trade of subjects of the grain sub-complex of Ukraine for 2024-2027, million USD
Source: compiled by the authors based on Sown areas of crops by type (n.d.); Agriculture, forestry, and fishing, value

added (% of GDP) — Ukraine (n.d.)

The upper and lower limits of the forecast values are
determined by the (3): the National Bank of Ukraine (NBU),
World Bank, and International Monetary Fund (IMF) pro-
vided varying forecasts for GDP growth from foreign trade
in Ukraine’s grain sub-complex. The NBU projected growth
from 2.9% to 4.8%, the World Bank — from 3.5% to 4.5%, and
the IMF - from -3.0% to +4.0%, outlining both pessimistic
and optimistic scenarios. The NBU'’s pessimistic-optimis-
tic forecast for 2024-2027 ranges from USD 2,739.4 mil-
lion to USD 3,759.02 million. The World Bank’s forecast
predicts growth from USD 2,758.39 million USD to USD
3,778.56 million during the same period. Meanwhile, the
IMF’s forecast anticipates growth from USD 2,553.42 mil-
lion to USD 3,496.39 million for the same period.

Thus, the study showed trends in the export potential
of Ukraine in the pre-war period: it was shown that it grew
atasignificant pace, while in 2021 wheat became the main
export product of Ukraine. After the start of Russia’s full-
scale invasion of Ukraine, the situation changed some-
what, but Ukraine managed to export 48.9 million tonnes
of grain and leguminous crops in 2023. In recent years,
global wheat production has reached record levels, driven
by the development of Asian and North African markets
(Wang & Liu, 2023). Corn exports are heavily dependent
on sea routes, and forecasts point to possible problems in
the coming years regarding trade in this type of product. As
for the barley export, it is also likely to continue to decline.

The paper showed that grain exports from Ukraine
decreased by 17% in 2023 compared to 2022, but still re-
tained a significant volume of exports. Corn exports also
faced a decline due to falling world prices and logistics
problems. The reason for this was primarily the naval
blockade and other difficulties for exporting products
abroad due to the war; despite this, exports of some oth-
er types of products increased, in particular, metals and
semi-finished products. It is expected that the 2024-2025

grain season will be difficult for Ukraine, with a signifi-
cant reduction in production and potential blocking of
export routes. Nevertheless, Ukrainian farmers should
form their long-term development strategies in this way,
which would allow them to survive the difficult conditions
in which they now operate in a high-quality way.

» Discussion

The implementation of economic tools of the export po-
tential of the grain sub-complex according to the sectoral
system of the agrarian sector by identifying its compo-
nents plays an important role in stimulating economic
development and expanding the boundaries of the foreign
economic activity of grain production entities, attracting
and effectively distributing capital, ensuring the support
of their export opportunities in conditions of martial law
in country. Due to the state of war in Ukraine, the growth
of the following indicators was levelled off: export of prod-
ucts of the grain sub-complex per capita; the ratio of the
Ukrainian export of agricultural products to the global
export; an indicator of the efficiency of the export pos-
sibilities of the grain sub-complex. Meanwhile, in 2022-
2023, there were no positive trends of acceleration of such
indicators as: the share of grain sub-complex products
in the structure of the total export of the agrarian sector;
the ratio of grain sub-complex export to GDP; the ratio
of the export of products of the grain sub-complex to the
volume of production (Magbool et al., 2020; Mesagan et
al., 2021). The lack of significant changes in the dynamics
of these indicators is explained by the general recession
of the Ukrainian economy. However, in 2023, significant
changes took place. GDP from the export of products of
the grain sub-complex in the total amount of offers of the
agrarian sector grew by 5.3%. Such restorative growth took
place after a sharp drop in GDP by 28.8% in 2022. In the 1%
quarter of 2023, GDP had downward dynamics. But in the
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2nd-4th quarters of 2023, its growth was observed. However,
this indicator is a quarter smaller than in 2021. Its growth
took place based on low GDP base in relation to 2022. In
fact, the economic recovery has stopped. In each quarter
of 2023, real GDP from the export of grain sub-complex
products was lower than real GDP in the corresponding
quarter of 2021 (Sown areas of crops by type, n.d.; List of
supplying markets..., n.d.).

At the current stage, the real danger that has arisen in
the agrarian sector of Ukraine restrains the development
of the export potential of the grain sub-complex, and this,
in the future, may lead to irreversible processes and be-
come an obstacle to the post-war recovery of the coun-
try. The key issues include low quality management of the
grain sub-complex, ignoring innovations in the techno-
logical process, and a lack of standardisation of enterprise
activity. There is also an insufficient level of funding, de-
spite significant financial assistance from partner coun-
tries. The depreciation of fixed assets and a decrease in the
degree of material support of the industry, along with an
insufficient supply of enterprises with modern production
equipment, further exacerbate the problem. The level of
innovative development of enterprises is insufficient, and
there are unsettled legislative norms regarding joint for-
eign trade activities with European countries. Additional-
ly, the influence of uncontrollable and unpredictable fac-
tors on production results, as well as the imperfection of
economic regulators, contribute to these challenges.

European markets are the most attractive for Ukrain-
ian subjects of the grain sub-complex due to geographi-
cal proximity and the same sectoral orientation by types
of export products (Kryvovyazyuk & Shulha, 2023). How-
ever, access to them is complicated by the high level of
competition. As practice shows, the inability of the grain
sub-complex of Ukraine to overcome the barriers of the
European market is connected with the improper adapt-
ability of grain production subjects to its requirements
and standards (Kucherenko et al., 2023).

The impact of the war in Ukraine on international
trade and economy was also investigated by T. Glauben et
al. (2022). They noted that the crisis caused by the conflict
in Ukraine and aggravated by the COVID-19 pandemic
underscores the importance of an open and competitive
global market for agricultural products. Import-depend-
ent countries with low per capita incomes are at increased
risk of food security. Therefore, to overcome potential food
shortages, it is extremely important to maintain open and
competitive agricultural markets around the world. Such
actions should focus on promoting adaptation, innova-
tion, and efficient use of resources in globally integrated
agricultural systems to promote growth and international
trade. Researchers suggest that this is the most effective
way to achieve this in modern conditions. The current
study made similar conclusions: the need to preserve the
role of Ukraine in world trade in agriculture and grain in
particular was noted. Thus, state representatives should
devote as much effort in this area as possible, both in the
context of international relations and the internal devel-
opment of the industry.

The specifics of conducting export policy in the con-
text of exporting products to the EU countries from India
were studied by V.R. Renjini et al. (2021). They noted that
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the export of processed food products to the EU accounts
for a significant share of the country’s exports, and it is
constantly growing. However, due to various kinds of bans
and restrictions, there are problems for increasing the vol-
ume of imports of products into the country. Researchers
compare the situation with China, where it is much easier
to increase market share. As part of the current study, at-
tention was also drawn to the fact that in the EU countries
there are quite serious standards that complicate the pro-
cess of importing products to the association. Although
the quality of Ukrainian products is generally suitable for
such requirements, however, sometimes there are also dif-
ficulties for entering the market. This may be partly due
to the high competitive advantages of Ukrainian grain in
comparison with the products of EU producers. Thus, in
order to further deepen cooperation and increase exports,
it is necessary to form closer ties with the producers of
these countries, and with representatives of state authori-
ties, for a more loyal attitude to imported Ukrainian prod-
ucts (Musayeva et al., 2024).

The impact of agricultural indicators on the concen-
tration of foreign trade and competitiveness of this sector
based on data from Romania was investigated by J.V. An-
drei er al. (2020). They argued that the implementation of
appropriate policies in the sector plays an important role
for the greater efficiency and competitiveness of the agri-
cultural sector in Romania. In addition, they stressed the
importance of assessing the social and economic compo-
nents of the sector. The researchers also concluded that
an increase in agricultural production along with domes-
tic processing can increase exports and replace imports.
The current study also concluded that policies aimed at
improving the situation in the sector can lead to signifi-
cantly better results in the sector. Nevertheless, there are
doubts about how much Ukraine will be able to pursue
such a policy in the context of war.

In turn, the interdependence between economic
growth and agricultural exports in the framework of their
study was found by S. Udeorah & K. Oluwafemi (2023). The
study found a positive association between agricultural
exports and economic growth, with each increase in ag-
ricultural exports associated with a significant increase in
economic growth in the long term. In other words, the re-
sults showed the importance of agricultural trade for eco-
nomic growth and development in countries. Based on
this, recommendations were created for the development
of more open trade, economic diversification, increased
financing and lending schemes for agriculture, and the
study of alternative financing options to increase agricul-
tural productivity and stimulate economic growth. As part
of the current study, a similar conclusion was also made
that agriculture, namely its exports, is causing the rapid
development of this sector. In addition, the recommenda-
tions provided in the framework of the work are also sim-
ilar to those described in the paper above. This confirms
the results obtained in the current study.

In order to get Ukraine out of the economic recession
caused by the Russian invasion, it is advisable to consider
the strategy of economic stimulation, in particular, those
components that use financial and credit instruments
to develop the export potential of the grain sub-com-
plex. First of all, the strategy should determine the target




(priority) areas for the development of the grain sub-com-
plex and should be the basis of development and the driv-
ing force behind the stabilisation of the country’s econo-
my in post-war recovery.

»Conclusions

The purpose of this study was to assess the develop-
ment opportunities of the agricultural sector of Ukraine,
namely, the grain industry and its export potential. It
was concluded that Ukrainian grain exports developed
quite rapidly in the past, before the war began: Ukraine
became one of the leading exporters to the European Un-
ion countries. However, with the start of Russia’s full-scale
invasion in 2022, the situation changed: Ukraine faced a
17% reduction in grain exports compared to 2022, due to
disruptions due to the Russian invasion, infrastructure
destruction and logistics blockades. Despite these dif-
ficulties, Ukraine managed to maintain export volumes
due to new sea routes and increased transportation by
rail and road. As part of the study, it was shown that fore-
casts for wheat and corn production in Ukraine remain
optimistic, despite the challenges caused by the war.
The paper showed that the expected wheat is at the level
of 19.5 million tonnes, and exports — 11 million tonnes,
while corn production is expected to grow by 5 million
tonnes to 30 million tonnes, and exports — to 12.5 mil-
lion tonnes. However, it should also be taken into con-
sideration that Ukrainian grain faces tough competition
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on the international market: despite this, wheat exports
may decline due to production problems and competi-
tion from countries such as Russia, France, and Australia.
The main demand for Ukrainian wheat is Asia and North
Africa, but these regions have diversified their suppliers,
reducing their dependence on Ukraine. Similarly, corn
exports are under threat due to competition from Bra-
zil and the United States. In addition, Ukrainian barley
production and exports are expected to significantly de-
crease, which will limit Ukraine’s ability to regain its glob-
al market share. In general, the Ukrainian grain export
sector faces a difficult but sustainable future, where mar-
ket adaptation and diversification are key goals to over-
come the difficult conditions that have arisen for Ukraine.

The conclusions help to better understand the
prospects for the development of the grain industry in
Ukraine, and based on these data to create a strategy for
the development of both the state and enterprises. It is
important for further study to assess the development
opportunities of other sectors of the economy, such as
mechanical engineering, information technology, in par-
ticular in war conditions.

»Acknowledgements
None.

»Conflict of interest
The authors of this study declare no conflict of interest.

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

91

(10]

(11]

Agriculture, forestry, and fishing, value added (% of GDP) — Ukraine. (n.d.). Retrieved from https://data.worldbank.
org/indicator/NV.AGR.TOTL.ZS?locations=UA.

Andrei, J.V,, Popescu, G.H., Nica, E., & Chivu, L. (2020). The impact of agricultural performance of foreign trade
concentration and competitiveness: Empirical evidence from Romanian agriculture. Journal of Business Economics
and Management, 21(2), 317-343. doi: 10.3846/jbem.2020.11988.

Anghinoni, G., Anghinoni, EB.G., Tormena, C.A., Braccini, A.L.,, De Carvalho Mendes, 1., Zancanaro, L., &
Lal, R. (2021). Conservation agriculture strengthen sustainability of Brazilian grain production and food security.
Land Use Policy, 108, article number 105591. doi: 10.1016/j.Jandusepol.2021.105591.

Constantin, M., Sapena, J., Apetrei, A., & Patdrlageanu, S.R. (2023). Deliver smart, not more! Building economically
sustainable competitiveness on the ground of high agri-food trade specialization in the EU. Foods, 12(2), article
number 232. doi: 10.3390/foods12020232.

Glauben, T., Svanidze, M., Gotz, L., Prehn, S., Jaghdani, T.J., Duri¢, 1., & Kuhn, L. (2022). The war in Ukraine,
agricultural trade and risks to global food security. Intereconomics, 57(3), 157-163. doi: 10.1007/s10272-022-1052-7.
Jindo, K., Audette, Y., Higashikawa, ES., Silva, C.A., Akashi, K., Mastrolonardo, G., Sdnchez-Monedero, M.A., &
Mondini, C. (2020). Role of biochar in promoting circular economy in the agriculture sector. Part 1: A review of the
biochar roles in soil N, P and K cycles. Chemical and Biological Technologies in Agriculture, 7, article number 15.
doi: 10.1186/s40538-020-00182-8.

Khan, Z.A., Koondhar, M.A,, Khan, I., Ali, U., & Tianjun, L. (2021). Dynamic linkage between industrialization, energy
consumption, carbon emission, and agricultural products export of Pakistan: An ARDL approach. Environmental
Science and Pollution Research International, 28(32), 43698-43710. doi: 10.1007/s11356-021-13738-4.

Krélik, T., Knapek, J., Vavrova, K., Outrata, D., Romportl, D., Hordk, M., & Jandera, J. (2023). Ecosystem services
and economic competitiveness of perennial energy crops in the modelling of biomass potential — a case study
of the Czech Republic. Renewable & Sustainable Energy Reviews, 173, article number 113120. doi: 10.1016/].
rser.2022.113120.

Kryvovyazyuk, I., & Shulha, M. (2023). Assesment of the impact of modern challenges on the development of foreign
economic activity of industrial enterprises of Ukraine. Economic Forum, 13(3), 97-108. doi: 10.36910/6775-2308-
8559-2023-3-13.

Kucherenko, S., Levaieva, L., & Krasnozhon, A. (2023). Financial and security factors of competitiveness of
agricultural enterprises under martial law. University Economic Bulletin, 58, 68-73. doi: 10.31470/2306-546X-2023-
58-68-73.

Kutkowska, B., & Szuk, T. (2020). Competitiveness on the global cereal market. Annals of the Polish Association of
Agricultural and Agribusiness Economists, 22(2), 142-152. doi: 10.5604/01.3001.0014.1381.

Ekonomika APK. 2024. Vol. 31, No. 3



https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS?locations=UA
https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS?locations=UA
https://doi.org/10.3846/jbem.2020.11988
https://doi.org/10.1016/j.landusepol.2021.105591
https://doi.org/10.3390/foods12020232
https://doi.org/10.1007/s10272-022-1052-7
https://doi.org/10.1186/s40538-020-00182-8
https://doi.org/10.1007/s11356-021-13738-4
https://doi.org/10.1016/j.rser.2022.113120
https://doi.org/10.1016/j.rser.2022.113120
https://doi.org/10.36910/6775-2308-8559-2023-3-13
https://doi.org/10.36910/6775-2308-8559-2023-3-13
https://economic-bulletin.com/index.php/journal/article/view/1006
https://economic-bulletin.com/index.php/journal/article/view/1006
https://doi.org/10.5604/01.3001.0014.1381

@ Global changes in the development of the export potential...

(12]
(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]
(24]
(25]

(26]

(27]
(28]

(29]

Lin, B.-X., & Zhang, Y.Y. (2020). Impact of the COVID-19 pandemic on agricultural exports. Journal of Integrative
Agriculture, 19(12), 2937-2945. doi: 10.1016/52095-3119(20)63430-x.

List of supplying markets for the productimported by Ukraine in 2023. (n.d.). Retrieved from https://www.trademap.
org/Country SelProductCountry.aspx.

Magbool, M.S., Mahmood, T., Hussain, S., & Ashraf, M. (2020). Analysis of trade competitiveness of Pakistan cereal
products in global perspective. Review of Economics and Development Studies, 6(1), 97-106. doi: 10.47067/reads.
v6i1.187.

Mesagan, E.P, Kushimo, K., & Umar, D.I. (2021). Do fluctuations in exchange rate hinder non-oil export? An analysis
of agriculture and manufacturing in Nigeria. SN Business & Economics, 1, article number 151. doi: 10.1007/s43546-
021-00156-4.

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.

Pawlak, K., & Kotodziejczak, M. (2020). The role of agriculture in ensuring food security in developing countries:
Considerations in the context of the problem of sustainable food production. Sustainability, 12(13), article number
5488. doi: 10.3390/su12135488.

Penkova, O., & Kharenko, A. (2023). Transformation of marketing logistics for the export of ukrainian crop production
in the context of a full-scale war with the russian federation. Scientific Bulletin of Mukachevo State University. Series
“Economics”, 10(1), 37-48. doi: 10.52566/msu-econl.2023.037.

Renjini, V.R., Venkatesh, P, Nithyashree, M.L., & Singh, A. (2021). Processed food export from India to European
Union: Trend and potential. In Proceedings of the conferences of the international association of agricultural
economists. New Delhi: International Association of Agricultural Economists. doi: 10.22004/ag.econ.315306.
Samoiliuk, M., & Levchenko, Y. (2024). Ukraine’s economy in 2023 overview. Retrieved from https://ces.org.ua/en/
economy-tracker-special-edition/.

Seok, J.H., & Moon, H. (2021). Agricultural exports and agricultural economic growth in developed countries:
Evidence from OECD countries. Journal of International Trade & Economic Development, 30(7), 1004-1019.
doi: 10.1080/09638199.2021.1923780.

Skydan, O., Bugaychuk, V., Grabchuk, I., Sych, K., & Kubrak, S. (2024). Growth of value added as a factor in the
development of Ukrainian agriculture in the context of accelerated integration into the EU. Scientific Horizons,
27(5), 143-158. doi: 10.48077/scihor5.2024.143.

Sown areas of crops by type. (n.d.). Retrieved from https://www.ukrstat.gov.ua/operativ/operativ2019/sg/ppsgk/
arh_ppsgk u.html.

Trusova, N., Kotvytska, N., Sakun, A., Pikhniak, T., Pavlova, M., & Plotnichenko, S. (2022). Attracting foreign investment
in cyclic imbalances of the economy. Scientific Horizons, 25(5), 101-116. doi: 10.48077/scihor.25(5).2022.101-116.
Udeorah, S., & Oluwafemi, K. (2023). Agricultural export and economic growth in Nigeria. GPH-International
Journal of Agriculture and Research, 6(5), 36-45. doi: 10.5281/zenodo.8103941.

USDA significantly increased its forecast for Ukraine’s corn production and exports in 2022/2023 MY. (2022).
Retrieved from https://dzi.gov.ua/press-centre/news/usda-znachno-zbilshyv-prognoz-vyrobnytstva-ta-eksportu-
kukurudzy-ukrayinoyu-v-2022-2023-mr/.

Wang, Y., Huang, P, Khan, Z.A., & Wei, E (2022). Potential of Kazakhstan’s grain export trade. Rural Science, 52(1),
article number €20210199. doi: 10.1590/0103-8478¢cr20210199.

Wang, Z., & Liu, H. (2023). Can export market diversification mitigate agricultural export volatility? A trade network
perspective. Emerging Markets Finance & Trade, 59(7), 2234-2251. doi: 10.1080/1540496x.2023.2171725.

Yaheliuk, S., Fomych, M., & Rechun, O. (2024). Global market trends of grain and industrial crops. Commodity
Bulletin, 17(1), 134-145. doi: 10.62763/ef/1.2024.134.

Ekonomika APK. 2024. Vol. 31, No. 3



https://doi.org/10.1016/s2095-3119(20)63430-x
https://www.trademap.org/Country_SelProductCountry.aspx
https://www.trademap.org/Country_SelProductCountry.aspx
https://doi.org/10.47067/reads.v6i1.187
https://doi.org/10.47067/reads.v6i1.187
https://doi.org/10.1007/s43546-021-00156-4
https://doi.org/10.1007/s43546-021-00156-4
https://onlinelibrary.wiley.com/doi/abs/10.1002/bsd2.336
https://doi.org/10.3390/su12135488
https://economics-msu.com.ua/en/journals/tom-10-1-2023/transformatsiya-marketingovoyi-logistiki-eksportu-ukrayinskoyi-produktsiyi-roslinnitstva-v-umovakh-povnomasshtabnoyi-viyni-z-rf
http://dx.doi.org/10.22004/ag.econ.315306
https://ces.org.ua/en/economy-tracker-special-edition/
https://ces.org.ua/en/economy-tracker-special-edition/
https://doi.org/10.1080/09638199.2021.1923780
https://sciencehorizon.com.ua/en/journals/tom-27-5-2024/zrostannya-dodanoyi-vartosti-yak-chinnik-rozvitku-silskogo-gospodarstva-ukrayini-v-umovakh-prishvidshenoyi-integratsiyi-do-yes
https://www.ukrstat.gov.ua/operativ/operativ2019/sg/ppsgk/arh_ppsgk_u.html
https://www.ukrstat.gov.ua/operativ/operativ2019/sg/ppsgk/arh_ppsgk_u.html
https://doi.org/10.48077/scihor.25(5).2022.101-116
https://doi.org/10.5281/zenodo.8103941
https://dzi.gov.ua/press-centre/news/usda-znachno-zbilshyv-prognoz-vyrobnytstva-ta-eksportu-kukurudzy-ukrayinoyu-v-2022-2023-mr/
https://dzi.gov.ua/press-centre/news/usda-znachno-zbilshyv-prognoz-vyrobnytstva-ta-eksportu-kukurudzy-ukrayinoyu-v-2022-2023-mr/
https://doi.org/10.1590/0103-8478cr20210199
https://doi.org/10.1080/1540496x.2023.2171725
https://www.researchgate.net/publication/381201550_Global_market_trends_of_grain_and_industrial_crops

Kyrylov et al. @

Mo6anbHi 3MiHU Yy PO3BUTKY €KCMOPTHOIO NoTeHuiany
3epHOBOIO NiAKOMMJIEKCY arpapHoOro ceKTtopy YKpaiHu

IOpi Knupunos

[OKTOP eKOHOMIYHWX HaykK, Npodecop

XepCOHCbKMI OepyKaBHUM arpapHO-eKOHOMIYHMM YHIBepCUTET
25031, npocn. YHIBEpCUTETCHKNM, 5/2, M. KDOMMUBHULbKUM, YKpaiHa
https://orcid.org/0000-0001-5061-2644

Mapar I6aTynnin

[OKTOpP eKOHOMIYHWX Hayk, Npodecop

HauioHanbHMIM yHIBepCUTET BiopecypciB i MpUPOOOKOPUCTYBaHHA YKpaiHU
03041, Byn. lepois O6opoHU, 15, M. Ku1iB, YkpaiHa
https://orcid.org/0000-0001-8765-6261

AHacTacia KoHoBaneHko

[LOKTOp eKOHOMIYHMX HayK, Mpodecop

TaBpPINCbKMI AepPXKaBHUM arpOTEXHONOTIYHMNIA YHIBEpPCUTET iMeHi MuTpa MOTOpPHOro
69063, By/. YXyKOBCbKOTO, 66, M. 3anopixoks, YKpaiHa
https://orcid.org/0000-0001-9061-5989

XaHHa Wvno

KaHOouoaT eKOHOMIYHUX HayK, OOLUEeHT

HauioHanbHUIM yHIBEPCUTET BOOHOIO rocrnofapcTea Ta NpMpoaoKOPUCTyBaHHSA
33028, Byn. CobopHa, 11, M. PiBHe, YKpaiHa
https://orcid.org/0000-0002-2669-6734

HaTania MNouyepHiHa

KaHOomAaaT eKOHOMIUHKMX HayK, AOLeHT

TaBPINCbKMI OEPXKAaBHUIM arpOTEXHOMOMYHUM YHIBEPCUTET iMeHi [IM1UTpa MOTOpHOTro
69063, Byn. YXyKOBCbKOI0, 66, M. 3anopix»ks, YKpaiHa
https://orcid.org/0000-0002-6109-6099

» AHoTauif. B cyyacHHX yMOBax €KCIIOPT CiIbChKOIOCIIONAPCHKOI MPOAYKILii € OHUM 3 OCHOBHUX JIPKEPEJI JOXOMiB
IJIs1 arpapHOTo CeKTopy YKpainu. ToMy MpoBeIeHHs pisHOOIYHUX JOCIiIPKeHb 30BHIIIIHHO1 TOPTiBJIi B ILOMY CEKTOPi
€ aKTyaJIbHUM. MeTo10 JOoC/IiIKeHHs Oy/ia po3po6Ka OI[iHKY MOYKJIMBOCTEN PO3BUTKY €KCIIOPTY 3ePHOBUX B YKpaiHi
Ha OCHOBI aHaJIi3y IOTOYHUX JAHUX 1100 PO3BUTKY IIbOTO CEKTOPY, a TAKOK OKPEMUX CBITOBUX TeHAEHIii. ¥ poOoTi
JOCJIi/I?KeHO WI00aJIbHI 3MiHM Y PO3BUTKY €KCIIOPTHOTO IIOTEHIIiay 3epPHOIPOLYKTOBOTO MiJKOMILIEKCY arpapHOro
CeKTOpy YKpaiHu. JloBelleHO, 10 AEKOMIIO3UIlisl eKCIIOPTHOIO MOTeHIialy 3€pHONPOAYKTOBOTO MiJKOMILJIEKCY 3a
TaJIy3eBOI0 CUCTEMOIO arpapHOTO CEKTOPY J03BOJIsIE COOPMYBATH IOETAMHY METOIWYHY OI[iIHKY MOT0 KiJbKiCHUX
Ta SIKICHUX MOKA3HUWKIB [JisI BU3HAYEHHs KOMIIO3UIINHOI HTICHOCTI e(eKTUBHOI BapTOCTi IOCIiIKyBaHOTO
ob'exra. IIpeacTaBieHO KOMILIEKCHUN (PyHKIIIOHAJIbHO-peCypCHUN aHaJli3 ImapaMeTpiB eKCIOPTHOIO IOTeHIiasy
3epHOIPOAYKTOBOTO MiJKOMILIEKCY, sKi 3rpylNoBaHO BiAIOBiIHO 100 IPOIECHOr0 IMiAXOLy [0 PpO3PaxyHKY
IIPOJ0BOJIBEYO] Oe3IEeKN EKCIIOPTHOTO JIAHITIOTA CY0 €KTiB 3epHOBUPOOHUIITBA. METOANKA OLiHKY CTaHY IIPOI0BOJIBYOL
0e3IeKN 3epHOIIPOYKTOBOTO MiTKOMIIJIEKCY JeP/KaBH Yepe3 PECYPCHY CKJIAL0BY JO3BOJISIE IiarHOCTYBATH €KCIIOPTHI
MOKJIMBOCTI Cy0'€KTiB 30BHIITHROTOPTOBEJBHUX OIEpaIliii B yMOBax HAABHOCTI YMCJIEHHUX PHU3WKiB. BU3HaueHO
(hakTUYHY 3aJI€KHICTH BAJIOBOTO BHYTPIIITHBOTO NMPOAYKTY YKpAiHM Bifi eKCIOPTY MPOAYKIIii 3€pHOIPOAYKTOBOTO
MiJKOMILJIEKCY Ta PO3paxoBaHO II NPOrHO3He 3HaueHHA Ha I'ATuUpiuHMil nepiog. HaBegeHo mnecuMicTHYHO-
ONTUMICTUYHUH ClieHapill 3pOCTaHHA (CKOPOYEHHs) BaJOBOTO BHYTPIIIHBOIO NMPOAYKTY YKpaiHU 3a HUKHBOI Ta
BEpXHbOI MesKi peaJtisallii eKCIOPTHOTO MOTEHIlialy 3epHOINPOAYKTOBOIO MiIKOMILIEKCY. BUCHOBKHU, OTpUMaHi B
paMKax JOCJTiPKeHHsI, MOSKYTh OyTH BUKOPHCTaHI 1j1s1 (pOpMyBaHHS IOJIITUKY B arpapHOMY CEKTOPi YKpaiHu
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» Abstract. The purpose of this study was to analyse the role of tax policy in the agricultural sector to determine
its impact on innovative development, investment decisions, and competitiveness of enterprises in this area.
The study performed a comparative analysis of various aspects of tax regulation, review of taxation instruments,
consideration of special tax regimes in such countries as the USA, Germany, France, Spain, Poland, and Kyrgyzstan.
The study investigated various aspects of tax regulation that have direct and indirect impact on the functioning of
the agricultural sector. The role of tax policy in stimulating investment and development in agriculture by providing
tax incentives and subsidies for investment in innovative technologies, process mechanisation, and research was
examined. Special tax regimes aimed at supporting agricultural enterprises were analysed, and examples of tax policies
in different countries, including the USA, the European Union, China, India, and Kyrgyzstan, were provided. The state
of agricultural development in Kyrgyzstan was reviewed, and the main challenges, government support measures,
and the main land tax rates across the country were identified. The key point was to develop recommendations for
improving the tax system to stimulate agricultural development derived from the synthesis method. This involves
the introduction of tax exemptions and investment incentives, differentiation of tax rates depending on segments
and regions of agriculture, stakeholder consultations, simplification of tax administration, and attraction of foreign
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investment through special tax regimes. Concrete examples were also given of large agricultural enterprises in
different countries where improved tax policies can contribute to the development and efficiency of their operations

» Keywords: tax regulation; agriculture; state support; tax system; economic stability; investment climate; legislation

» Introduction
Agriculture plays a significant role in economic develop-
ment and food security. It not only provides food, but also
creates jobs, supports rural communities, and contributes
to social stability. In the face of contemporary challeng-
es such as climate change, population growth, and glob-
al economic instability, the significance of agriculture is
increasing, requiring adaptation and increased compet-
itiveness in the global market. However, agrarian enter-
prises often face challenges related to tax policy. Tax lia-
bilities can substantially affect the financial condition of
agricultural organisations, their investment decisions and
competitiveness. High tax rates, complex taxation proce-
dures and uncertainty in tax laws may hinder the devel-
opment of the industry. Specific tax regimes, such as land
and property taxation, can create additional pressures
without considering the specific features of agricultural
businesses. An intelligently designed tax system can have
a positive impact on agriculture. It can stimulate invest-
ment, increase productivity, and contribute to the mod-
ernisation of the industry. Tax incentives and subsidies
for investment in modern technology and innovation can
help agricultural enterprises improve production process-
es and use resources efficiently. Understanding the impact
of tax policy on agrarian enterprises is critical to ensure
sustainable agricultural development. Analysing this im-
pact is essential both for the scientific community and for
practical decisions in agriculture and the wider economy.
Some researchers emphasise that tax policy plays a
key role in shaping the economic environment for agrari-
an enterprises. Thus, U. Mirlanbek et al. (2023) and J. Spic-
ka et al. (2019) note that high tax rates can have a negative
impact on investment in agriculture, limiting the oppor-
tunities for growth and modernisation of this industry. In
the same context, A.P. Barnes et al. (2019) discuss that ef-
fective taxation can incentivise investment in agricultural
technology and productivity improvements that promote
sustainable development of the agricultural sector. How-
ever, Z. Liu et al. (2021), N. Beishenaly & E Dufays (2023)
analysed and concluded that complex tax structures and
unclear tax laws can place additional burdens on agrarian
enterprises and limit their growth opportunities. S. Acos-
ta-Ormaechea et al. (2019) addressed the considerable
differences in tax policies between different countries
and regions, which can lead to unequal competitive con-
ditions for agricultural enterprises. On the other hand,
O.A. Oladipo et al. (2019) proposed a model based on the
principle of taxation according to the level of income of
agrarian enterprises, which they argue can promote more
efficient utilisation of tax resources and equitable distribu-
tion of tax burden in the agricultural sector. E Hermans et
al. (2019) and A. Sridhar et al. (2023) also identified the
significance of tax incentives in fostering innovation in
the agricultural sector. Their findings showed that tax in-
centives and subsidies can stimulate investment in agri-
cultural research and development. J. Alm (2019) showed
that transparent and efficient tax administration can help

reduce administrative costs for businesses and enable
them to operate more efficiently.

Overall, the analysis of the cited research findings
demonstrates the complexity of the relationship between
tax policy and the development of agrarian enterprises.
Complex tax structures and unclear tax laws can create
additional challenges for agrarian enterprises and limit
their growth opportunities. Tax incentives and benefits
can promote innovative growth, while transparent and
efficient tax administration can reduce administrative
costs for enterprises (Omurgazieva, 2024a; 2024b). De-
spite a considerable number of studies on the impact
of tax policy on agrarian enterprises, the following as-
pects stay unexplored or understudied: the impact of
tax reforms on the agrarian sector, including analyses of
changes in tax rates, benefits, and subsidies; tax compe-
tition between different regions and their impact on the
competitiveness of agrarian enterprises; the effectiveness
of various tax incentives and benefits for agrarian enter-
prises in terms of their impact on investment, innovation,
and sustainability; and the effectiveness of tax incentives
and benefits for agrarian enterprises.

The purpose of this study was to provide a compre-
hensive analysis of tax policy in the agricultural sector
to identify its effectiveness, equity, and implications for
the status, investment, innovation, and competitiveness
of agricultural organisations. The objectives of the study
included analysing the effectiveness of existing tax mech-
anisms on agrarian enterprises and examining the effec-
tiveness of tax incentives to develop more effective tax
regulation strategies in the agricultural sector.

»Materials and methods
This study analysed a wide range of legislation, tax codes,
and official documents relating to this industry in coun-
tries such as the USA, Germany, France, Spain, Poland,
and Kyrgyzstan to examine existing tax policies in agri-
culture. The analysis was conducted to identify general
trends, similarities, and differences between countries in
their approach to taxation of agricultural enterprises. For
a more comprehensive coverage of the situation in global
agriculture, data on tax policies of several countries were
examined, including the United States, European Union
countries (France, Germany, Spain, and Poland), China,
and India (OECD, 2020). The analysis of tax liabilities and
incentives in agriculture has revealed the diversity of tax
instruments used in different countries and their impact
on the economic development of the rural sector. These
data provided the basis for further analytical review and
drawing conclusions on the role of tax policy in agriculture.
Synthesis and comparative analysis methods were em-
ployed to better understand the impact of tax policy on ag-
riculture. The synthesis was employed to draw conclusions
on how tax policy can stimulate the development of the
agricultural sector and to develop recommendations for
governments and other stakeholders to improve tax policy.
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A comparative analysis of tax policies applied in different
countries has revealed the key principles and objectives
that guide these countries in the development of their tax
policies in the context of agriculture. Both general strate-
gies and specific measures aimed at stimulating the devel-
opment of the sector and ensuring its sustainability and
competitiveness were explored. Special attention is paid
to income tax, land tax, property tax, and value added tax.
These tax instruments are the key components of the agri-
cultural tax system and have a direct impact on the finan-
cial condition and functioning of agricultural enterprises.

The use of the system analysis method provided a
comprehensive review of tax policy, considering its inter-
action with other factors such as government regulation
and economic conditions. The decomposition method
made it possible to examine in detail the individual ele-
ments of tax systems, identify their features, and evaluate
them from the standpoint of their impact on agriculture.
For completeness of the analysis of the role of tax poli-
cy in agricultural development, the agricultural sector
of Kyrgyzstan and its tax policy were also analysed. Of-
ficial data, including laws and regulations (Tax Code of
the..., 2022), statistical reports and data (Finance, n.d.;
GDP by types of..., n.d.) provided by relevant national
agencies and organisations were used. The analysis cov-
ered the period from 2012 to 2023 and was conducted to
identify general trends. The analysis of the agrarian sec-
tor of Kyrgyzstan and its tax policy helped to identify the
specific features of the functioning of this industry in the
conditions of the country, as well as to assess the impact
of tax measures on its development.

Examples of large agricultural enterprises from vari-
ous countries were considered, namely Cargill in the USA,
Amul in India, and Les Jardins De Creances in France. The
US has one of the most developed agricultural economies
in the world, and Cargill is one of the largest agribusiness-
es, allowing for a detailed examination of the impact of
tax policy on high-intensity agriculture. India, in turn, is
an example of a developing country with a massive agri-
cultural sector, and Amul, one of the largest cooperatives,
demonstrates how fiscal policy can support or hinder ag-
ricultural development in the face of a growing population
and limited resources. France, being one of the leading
agricultural producers in Europe, provides an interesting
case study to analyse through Les Jardins De Creances.
This company illustrates how European fiscal policy and
support can contribute to the development of quality and
sustainable agriculture.

» Results

The role of tax policy in the development of the agricultur-
al sector is significant and multidimensional. This sector,
which plays a key role in food security and socio-econom-
ic development, is dependent on tax regulation, which
has direct and indirect effects on its functioning. Fiscal
policy can stimulate investment and development in the
agricultural sector through tax incentives or subsidies for
modern technologies, mechanisation and research, which
helps to increase productivity and competitiveness of ag-
ricultural production (Lencucha et al., 2020). By regulat-
ing taxes on exports and imports of agricultural products,
the state can influence the price dynamics and incomes
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of agricultural enterprises. Special tax regimes, reduced
tax rates or exemptions from certain taxes can support
SMEs, contributing to their development and reducing in-
equality in the sector. Tax policies should also ensure that
the tax burden is equitably distributed among agrarian
enterprises of varied sizes and forms of ownership, there-
by contributing to a balanced development of the sector
and reducing socio-economic inequalities (Van Kooten et
al., 2018). The key tax instruments, such as profit tax on
agricultural enterprises, land tax, property tax, and value
added tax (VAT), play an essential role in the formation
of financial resources of enterprises. These instruments
regulate agricultural markets and ensure sustainable rural
development. Special tax regimes with reduced tax rates
or exemptions aim to support and develop the agricultur-
al sector, increasing its competitiveness and sustainability
(MacPherson et al., 2022). Thus, tax policy in agriculture is
a complex system of tax obligations and benefits aimed at
supporting and developing the agricultural sector. These
tax instruments form the financial resources of enterpris-
es, regulate agricultural markets, and ensure sustainable
development of rural areas.

The tax system in the agricultural sector of each coun-
try is a key instrument of state policy aimed at supporting
and developing agriculture. However, there are consider-
able differences in the tax systems of different countries
due to the economic, social, and political characteristics
of each country. In the United States, for instance, taxation
of the agricultural sector includes taxes on farm profits,
land, and property taxes. The US has a progressive income
tax system, which means that the amount of tax payments
depends on the level of income received. For instance, for
income over $407,000 per year, the tax rate is 40% of the
amount earned. A 35% rate applies for income between
$200,000 and $407,000 and a 33% rate applies for income
between $113,000 and $200,000. The rate of income tax
on agricultural land depends on its productivity, which
leads to the calculation of estimated yields for different
soil types. It also requires the payment of property taxes,
which can be costlier than income taxes in different states
(Moravec et al., 2019). For instance, in New York State, a
farm of 8 acres (3.24 ha) costs USD 27,000 annually. Mean-
while, a ranch in Texas covering 1,570 acres (635 ha) could
be worth USD 70,000 a year without special tax deduc-
tions. This taxation system provides the state with consid-
erable revenues that can be used to support agriculture
and rural development (Milk taxes: How..., 2017).

Taxation in the agricultural sector of the European
Union is a diverse system of tax obligations that reflects
the economic, social, and political characteristics of each
country. Various taxes are applied in EU countries, such
as agricultural income tax, land or property tax, environ-
mental taxes, and VAT. In Germany, for example, agricul-
tural companies can pay corporate tax from 15%. For small
farmers with low incomes, there is a simplified procedure
for assessing taxable income (flat rate method). They may
be entitled to an exemption from a certain part of income
tax or to reduced tax rates depending on the volume of
production. There is a reduced municipal tax rate for ag-
ricultural land: up to 1.2% for agricultural land and 2.4%
for other land. Farmers are entitled to a “flat rate” system
of value-added tax. They can apply a flat rate of 10.7% to




their sales to compensate them for VAT. Farmers enjoy fa-
vourable tax rates on electricity and mineral oils and gas-
es. The agricultural diesel tax refund makes provision for
the imposition of a tax of EUR 255.6 on agricultural opera-
tions for every 1,000 litres of diesel. The tax on fuel for agri-
cultural purposes is set at a lower level (Jantke ez al., 2020).
There are no tax incentives for research and development
or innovation in Germany.

A comparable situation is observed in France, which
has special tax regimes that provide incentives for agricul-
tural enterprises. Business profits of individual farmers or
partnerships can be taxed under two tax regimes: under
the micro-BA scheme (a form of income smoothing) and
using actual revenue. Other partnerships are taxed using
actual revenue. Local governments, including depart-
ments and municipalities, levy taxes on property acquisi-
tions. These taxes are added to the sale price and paid by
the buyer. The applicable rate is set at 5.09%, however, in
practice, most local authorities charge an overall tax rate
0f 5.8%. The purchase of rural structures such as buildings
and agricultural land that are leased by farmers is subject
to transfer duty at a reduced rate of 0.75% (Facchini, 2024).
For agricultural inputs such as fertilisers and phytosani-
tary products, the standard VAT rate of 20% applies. How-
ever, there are reduced rates that apply to certain types of
fertilisers and unprocessed products. A reduced rate of
EUR 188.2 per 1,000 litres has been set for diesel fuel used
in agricultural and construction machinery and public
transport. Organic farmers who derive at least 40% of their
revenue from organic farming following EU rules have tax
benefits. The general tax on polluting activities includes
several taxes related to environmental impact and ranges
within EUR 0.90-9 per kg. It applies to companies whose
activities or products are considered a source of pollution,
such as waste, emissions, lubricating oils, detergents, and
extraction materials.

Spain and Poland also apply income taxes, proper-
ty taxes, environmental taxes, and VAT. However, each of
these countries has its specific features of tax regulation
aimed at ensuring sustainable development of the agri-
cultural sector. In Spain, the state can provide subsidies
or loans for the purchase of agricultural machinery and
equipment, which helps agricultural enterprises to mod-
ernise their operations and increase productivity (Fernan-
dez-Rodriguez er al., 2019). In Poland, tax incentives are
available for research and development (R&D) to fully
offset eligible costs that can be deducted from the tax
base. The list of eligible R&D expenditures is extended to
include the following: salaries of researchers, purchase of
scientific equipment and materials needed for research,
as well as patent registration costs and amortisation of
fixed assets (Bérawski et al, 2019). In developing coun-
tries such as China and India, agricultural taxation plays
a significant role in ensuring the financial sustainability
of agrarian enterprises and promoting rural development.
Unlike previous countries, they do not pay income tax.
The Chinese government is actively developing tax incen-
tive and subsidy programmes for agricultural enterprises
to promote agricultural development and ensure food
security. These programmes may include compensation
for agricultural losses, subsidies for the purchase of ag-
ricultural equipment and machinery, and preferential
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credit terms for agricultural business development (Liu
& Mao, 2019). India has various government support pro-
grammes for agricultural enterprises, including subsidies
on seed, fertiliser and farm equipment, soft loans for agri-
cultural producers, and rural infrastructure development
programmes (Bathla et al, 2019).

Agriculture plays a key role in the Kyrgyz economy;,
accounting for a considerable part of the gross domestic
product and providing employment for a large part of the
population. Figure 1 shows the share of agriculture in the
gross domestic product (GDP) of Kyrgyzstan.
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Figure 1. Share of agriculture
in Kyrgyzstan’s GDP from 2012 to 2023, %
Source: Finance (n.d.)

From 2012 to 2019 as well as from 2021 to 2023, the
share of agriculture gradually decreased. However, agri-
culture is still a significant sector for the Kyrgyz economy
and its development could be valuable for food security
and sustainable economic growth. There is potential for
growth and modernisation of agriculture in the country
if relevant measures are taken to improve infrastructure,
access to finance and technological innovation. The agri-
cultural sector in this country faces a series of challeng-
es and problems that limit its development. One of the
key challenges for agriculture in Kyrgyzstan is the lack of
modern technology and infrastructure. Many agricultural
enterprises in the country continue to use conventional
methods of land cultivation and production, which reduc-
es the productivity and competitiveness of the industry.
The problem for agriculture is insufficient funding and
access to loans. Many small and medium-sized agricul-
tural enterprises face constraints in obtaining finance to
expand production or modernise equipment. Agriculture
in Kyrgyzstan is exposed to climatic and natural factors
such as climate change, droughts, and floods, which can
reduce crop yields and lead to losses for agricultural enter-
prises. Despite these challenges, Kyrgyzstan’s agriculture
has the potential for development and modernisation.
Taking steps to improve infrastructure, access to finance,
and technological innovation can help increase agricul-
tural productivity and efficiency, as well as rural incomes.
The creation of an effective and adapted tax policy, con-
sidering the specifics of agriculture in Kyrgyzstan, is an
integral component of the industry development strategy.
It is necessary to ensure a balance between the tax liabili-
ties of agricultural enterprises and their financial capacity,
considering both current needs and growth prospects.
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The Kyrgyz government provides a variety of sup-
port measures for agriculture, including interest rate
subsidies and reduced tax liabilities. Under these meas-
ures, farmers applying for loans from partner banks for
agriculture can avail lower interest rates. Furthermore,
farmers are exempted from paying taxes such as value
added tax, income tax, and turnover tax. Instead, they
are only liable to pay land tax. Kyrgyzstan’s agriculture is

characterised by specific taxation features, which are re-
lated to natural and climatic conditions, seasonality, as
well as low profitability and irregular revenues. Because
of this, the agricultural tax system partially accommo-
dates the above features and Kyrgyzstan applies a sim-
plified form of land taxation. Table 1 presents the basic
rates of land tax for the use of agricultural land by region
in some districts of Kyrgyzstan.

Table 1. Current basic tariffs on land tax for the use of agricultural land in the regions of Kyrgyzstan, KGS/ha

Region and Arable land Perennial Pastures, fallow
. ) Hayfields
district Irrigated land Dryland plantings lands
Batken region
Batken district 268 41.3 149 - 7.7
Leilek district 268 41.3 149 243 7.7
Kadamjai district 275 413 150 243 12.7
Jalal-Abad region
Aksy district 306 56.7 193 15.9 13.6
Bazar-Korgon
district 414 41.3 220 30.9 15.4
Toguz-Toruu
district 223 62.3 - 33 12.9
Chatkal district 194 62.3 - 26.5 12.9
Issyk-Kul region
Ak-Suu district 373 87.5 173 30.4 10.6
Issyk-Kul district 280 68.8 155 23.8 7.7
Tyup district 379 87.5 174 29.1 15
Naryn region
At-Bashy district 191 54.3 - 21.7 4.5
Kochkor district 215 37 - 25.1 4.5
Naryn district 196 54.3 - 21.1 5.3
Osh region
Alai district 232 62.3 - 27.7 5.3
Kara-Suu district 453 41.3 246 27.9 12
Uzgen district 413 62.3 235 33.7 13.9
Talas region
Bakai-Ata district 318 52.5 164 - 74
Aitmatovsky
district 350 36.4 165 11.2 4.8
Talas district 297 52.5 164 11 4.8
Chui region
Alamudun district 400 56.5 209 23.1 10.8
Ysyk-Ata district 400 74.2 213 29.7 10.8
Kemin district 354 80.5 211 29.7 10.8
Chui district 400 74.9 211 324 10.8

Source: Tax Code of the Kyrgyz Republic No. 3 (2022)

Analogous basic land tax rates apply to different cat-
egories of land, such as household plots, homestead and
garden land, as well as settlement and non-agricultural
land. However, these rates change periodically depend-
ing on various natural, economic, social, and environ-
mental factors. The use of fixed tax rates may create some
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difficulties in collecting tax revenues due to lack of cus-
tomisation to specific land parcels and remoteness from
markets. Specifically, such rates donot factor in the quality
ofland resources and their proximity to potential markets.
Thisresultsinvaryingdegreesoftaxburdenondifferentsec-
tors of the economy, with the lowest in agriculture (Fig. 2).
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Figure 2. Level of tax burden from total costs by types of economic activity, %
Source: GDP by types of economic activity in current prices (n.d.)

Kyrgyzstan also has a property tax on the purchase
of vehicles used in agriculture. The basic tax value for
self-propelled machines and mechanisms such as tractors
and combines used in agricultural production depends on
the period of use. If the service life is up to 15 years, the tax
rate is KGS 10 per cm?® of engine displacement. In case of
15 years or more, the tax rate is KGS 5 per cm? of engine
displacement (Tax Code of the..., 2022). Improvement of
the tax system plays a significant role in stimulating ag-
ricultural development and increasing its efficiency. Sev-
eral concrete recommendations can be made within the
framework of this process. The introduction of tax exemp-
tions and investment incentives for agricultural develop-
ment is an important measure to attract investment and
improve the efficiency of the sector. Providing tax credits
for investment in modern technologies can incentivise ag-
ricultural enterprises to innovate and increase productivi-
ty. Depreciation incentives to replace obsolete equipment
will allow agricultural enterprises to renew their produc-
tion capacity, which will reduce costs and increase com-
petitiveness. Furthermore, subsidies for infrastructure de-
velopment, such as irrigation and drainage systems, will
help agricultural enterprises improve yields and land use
efficiency, which contributes to sustainable agricultural
development and food security.

To optimise and improve the effectiveness of exist-
ing tax benefits and subsidies for agrarian enterprises, it is
necessary to revise their conditions and criteria for grant-
ing them. It is important to make these benefits more ac-
cessible and tailored to the concrete needs of agricultural
enterprises. One possible step is to simplify the process of
obtaining benefits so that agricultural producers can take
advantage of them more quickly and easily. Furthermore,
it is vital to revise the terms and conditions of subsidies so
that they are better aligned with modern challenges and
needs of agriculture, such as the introduction of modern
technologies, the development of sustainable agriculture
and increased productivity. In addition, transparency and
effectiveness of mechanisms for controlling the use of
subsidies should be ensured to guarantee their targeted
use and minimise the risks of corruption. Improving tax
administration and reducing bureaucratic barriers for ag-
ricultural enterprises play a significant role in supporting
agricultural development. This involves the introduction
of measures aimed at simplifying tax reporting procedures,
reducing administrative costs, and increasing the trans-
parency of the tax system. One of the key steps could be
to revise and simplify the tax filing process for agricultural

producers, making the procedure more accessible and un-
derstandable. Furthermore, it is important to reduce ad-
ministrative barriers, for instance, by reducing the num-
ber of required documents and simplifying the process of
interaction with tax authorities.

Creating an attractive investment environment for
foreign investors in the agricultural sector plays a key role
in stimulating the development of this sector and the in-
flow of capital and innovative technologies. To achieve this
goal, it is important to introduce special tax regimes that
will provide investors with certain benefits and preferenc-
es depending on the volume and duration of investments.
It is also necessary to provide investment guarantees that
will protect investments and reduce risks for foreign in-
vestors. It is essential to provide incentives for capital in-
vestment, such as tax credits and subsidies for investment
projects in the agricultural sector. Simplification of the
procedures for obtaining tax incentives for foreign inves-
tors is also a crucial step to create an attractive investment
environment. Overall, these measures will attract more
foreign investment in the agricultural sector and contrib-
ute to its growth and modernisation. Consultation with
stakeholders, including agricultural organisations and
entrepreneurs, is a key mechanism for identifying needs
and proposals for tax system improvements specifically
tailored to the needs of the sector. These consultations
can gather information on current tax problems faced by
agricultural businesses and find potential areas for im-
provement. Large farms, such as Cargill in the US, can take
advantage of tax credits for investments in modern tech-
nology and equipment. For instance, tax credits for the
purchase of energy efficient equipment can considerably
reduce the initial costs of modernisation. This contributes
to increased productivity, as new equipment is often faster
and more efficient than outdated models. Modern tech-
nology can also reduce production costs by saving resourc-
es, reducing scrap, and improving product quality. Thus,
improved tax conditions allow companies to increase
production, expand their product range, and improve
their competitiveness in internal and external markets.

Amul, a large agricultural enterprise in India, repre-
sents a significant element in the dairy industry. Improved
tax policies, such as tax incentives for the purchase of
modern equipment for dairy production or property tax
reductions, can attract additional investment in infra-
structure and technological upgrades. These measures
will not only increase the efficiency of milk production,
but also contribute to improving product quality and
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expanding the product range. Modern equipment allows
for more precise control of pasteurisation and packaging
processes, which increases the shelflife of products and re-
duces the risk of losses. As a result, the company strength-
ens its competitiveness in the dairy products market.

Les Jardins De Creances fruit and berry farm in France
is a major player in the fresh fruit and vegetable market.
Reducing tax rates on exports can lower financial barriers,
which encourages active promotion of products to inter-
national markets. This allows the company to set more
competitive prices and expand its customer base abroad.
Furthermore, providing incentives for the development of
irrigation and storage systems can improve the quality and
durability of produce. Such measures include tax credits
for the installation of drip irrigation and the construction
of modern storage facilities, which helps to preserve the
freshness of produce and minimise losses during trans-
port. The introduction of tax credits for innovation and
sustainable farming practices can further incentivise the
adoption of modern technologies such as biological plant
protection and organic farming, which improves the en-
vironmental sustainability of the enterprise and attracts
environmentally conscious consumers.

Overall, improving the tax system to stimulate agri-
cultural development requires a comprehensive approach
and careful analysis of existing mechanisms. This can con-
tribute not only to the growth of agricultural production
and exports, but also to the improvement of the living
standards of rural residents and the overall economic de-
velopment of the country.

» Discussion

The role of tax policy in the development of the agricultur-
al sector is integral and multifactorial. The sector, which
plays a key role in food security and socio-economic de-
velopment, is highly dependent on tax regulation, which
has direct and indirect effects on its functioning. Tax policy
can serve as a means of stimulating investment and devel-
opment in the agricultural sector. The provision of tax in-
centives or subsidies for investment in new technologies,
process mechanisation or research by the government can
create favourable conditions for the growth and moderni-
sation of agricultural enterprises. Such measures contrib-
ute to increasing the productivity and competitiveness of
agricultural production. H. Hu et al. (2021), J. Beckman &
AM. Countryman (2021) have emphasised the economic
aspects of tax policy in the agricultural sector in their stud-
ies. They analysed the impact of changes in tax rates and
incentives on the profitability of agricultural enterprises
and their investment decisions. The results of the present
and the cited studies coincide in that both focus on the
economic aspects of tax policy in the agricultural sector
and its impact on the profitability of agricultural enter-
prises. Both studies conclude that supporting investment
and reducing the tax burden can boost agricultural pro-
duction and improve its competitiveness.

The introduction of taxes on exports or imports of
agricultural products allows the state to influence price
dynamics on both world and internal markets. This can
affect output, supply and demand, and farm incomes.
One of the key aspects of tax policy in the agricultural sec-
tor is the support of small and medium-sized enterprises.
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Introduction of special tax regimes, reduction of tax rates
or exemption from certain tax obligations can be under-
taken to support this category of enterprises. This favours
their survival and development and reduces inequalities
in the sector. M.H. Ehlers et al. (2021) focused on the social
aspects of tax policy in the agricultural sector, specifical-
ly on its impact on different sectors of society, including
small and medium-sized agrarian enterprises and ru-
ral residents. D. Varshney et al. (2021) analysed what tax
measures can influence the level of social inequalities and
what tax policy instruments can be used to support small
farmers and rural populations. Unlike the present study,
which focuses more on general analyses of tax policies
in different countries, cited study is more focused on the
social consequences of these policies. The researchers
considered the accessibility of credit and finance for rural
people, and explored what tax measures could help re-
duce social inequalities in rural communities.

Tax policy should ensure a fair distribution of the tax
burden among agrarian enterprises of varied sizes and
forms of ownership. Progressive tax rates or tax incentives
can contribute to a more balanced development of the
sector and reduce socio-economic inequalities. Tax pol-
icy in the agricultural sector is a key instrument of state
regulation and includes a wide range of tax obligations
and benefits aimed at stimulating the development of the
industry. The key tax instruments include profit tax on ag-
ricultural enterprises, land tax, property tax, and VAT on
agricultural products and foodstuffs. Special tax regimes
that provide reduced tax rates or exemption from certain
tax obligations for agrarian enterprises also play a vital
role. U. Shahzad (2020), P. Dupraz & H. Guyomard (2019)
focused on the environmental aspects of tax policies in
the agricultural sector and investigated which tax meas-
ures can help reduce the negative environmental impacts
of agriculture and encourage the adoption of sustainable
farming practices. The cited study complements the pres-
ent study by enriching it with an ecological perspective,
while the latter concentrates more on the economic as-
pects of tax policy in the agricultural sector.

There are considerable differences in the tax systems
of different countries conditioned by the economic, social,
and political characteristics of each country. For instance,
in the United States, taxation of the agricultural sector in-
cludes taxes on income, land, and property. Whereas in the
European Union, taxes can vary from country to country,
reflecting its unique characteristics and priorities. In de-
veloping countries such as China and India, taxation plays
an important role in ensuring the financial sustainabili-
ty of agrarian enterprises and stimulating rural develop-
ment. In these countries, tax policies may include tax in-
centive and subsidy programmes for agrarian enterprises,
as well as rural infrastructure programmes. H.C. Tai (2023)
conducted a comparative analysis of taxation systems in
the agricultural sector of different countries to identify
common trends and specific features. The researcher in-
vestigated which countries favoured certain types of tax
incentives or which countries successfully used tax meas-
ures to support the development of the agricultural sector.
This approach coincides with the present study by provid-
ing a broad overview of how tax policies in the agricultural
sector are implemented in different countries and which




methods prove to be most effective. By analysing inter-
national experience, best practices can be identified and
applied in a country-specific context.

The agricultural sector of Kyrgyzstan also has its spe-
cific features in taxation related to natural and climatic
conditions, seasonality, and low profitability. The country
uses a simplified form of land taxation that accommo-
dates these features and aims to create a fairer tax burden
for agricultural enterprises. D. Liu ef al. (2021) in focused
on the regional characteristics of tax policy in agriculture.
They analysed differences in tax regimes between differ-
ent regions of the country and studied their impact on
the development of the agricultural sector. By analysing
regional differences, the researchers find which concrete
tax measures have been successful in stimulating agricul-
tural growth in certain areas. The cited study, similar to
the present study, recognises the significance of analysing
differences in tax policies at the regional level and their
impact on the agricultural sector.

Optimising and improving the effectiveness of tax in-
centives and subsidies for agrarian enterprises requires a
comprehensive approach and a careful analysis of existing
mechanisms. This can contribute not only to the growth
of agricultural production and exports, but also to the
improvement of living standards in rural areas and the
overall economic development of the country. J. Luo et
al. (2024) and R.H. Bates (2019) analysed the prospects of
agrarian taxation in the context of global challenges such
as climate change, demographic change, and globalisa-
tion. They considered what fiscal measures could help the
agricultural sector adapt to evolving conditions and stim-
ulate sustainable development. Furthermore, innovative
approaches to taxation have been proposed that factor
in global trends and challenges. The recommendations of
the researchers partially coincide with the present find-
ings, especially in terms of stimulating investment in agri-
culture, supporting small and medium-sized enterprises,
and implementing environmentally sustainable practices.

Overall, the role of tax policy in the agricultural sec-
tor is multidimensional and key to its sustainable devel-
opment. The findings of the present study suggest that
tax measures can have a substantial impact on various
aspects of agriculture, including economic, social, and
environmental ones. For successful agricultural develop-
ment, it is important to consider both global and regional
specificities, and to factor in the changing conditions such
as climate change and globalisation.
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» Conclusions

The role of tax policy in agricultural development is in-
tegral and multidimensional. This study showed that tax
measures have a substantial impact on various aspects of
agriculture. Tax policy can serve as a means of stimulating
investment and development in the agricultural sector.
By providing tax incentives or subsidies for investment in
modern technologies, process mechanisation or research,
the government can create favourable conditions for the
growth and modernisation of agribusinesses. Such meas-
ures help to increase the productivity and competitive-
ness of agricultural production.

The study revealed a significant role of tax policy in
the development of the agrarian sector of Kyrgyzstan.
The share of agriculture in Kyrgyzstan’s GDP is gradual-
ly falling, but it still occupies a considerable part (11.6%
in 2023). The current tax burden and complex taxation
procedures reduce investment activity and limit mod-
ernisation opportunities. The level of tax burden of total
expenditures on agriculture is 8.5%. Low tax support for
innovation limits the potential for productivity growth
and competitiveness. Recommendations to improve tax
policy include reducing the profit tax rate, providing tax
incentives and subsidies for investments in modern tech-
nologies and scientific research, simplifying tax adminis-
tration and introducing differentiated tax rates. To create a
favourable investment environment for foreign investors,
it is important to ensure the stability of tax policy, intro-
duce special tax regimes, and develop public-private part-
nership mechanisms with tax incentives.

A limitation of this study is the lack of coverage of
countries and regions, which may reduce the generalis-
ability of the findings at the global level. For further re-
search, it is recommended that the geographical scope of
the study be expanded to include more countries and re-
gions to gain a more comprehensive understanding of tax
policy in the agricultural sector. Furthermore, it is advisa-
ble to conduct a comprehensive study that considers not
only tax aspects but also other factors such as legal regula-
tion, innovation, and infrastructure to better understand
the impact on agricultural development.
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» AHoTauif. [lociimkerns 6y/I0 cupssMOBaHe Ha aHaJIi3 PoJIi MOJAaTKOBOI MOJITHKY Ha arpapHU CEKTOP 3 METO0
BU3HA4YeHHs I BIVINBY Ha iIHHOBaNiTHIH pO3BUTOK, iIHBECTHUIIHHI pillleHHA Ta KOHKYPEHTOCIIPOMOSKHICTE TiATIPUEMCTB
y i ramysi. Y poboTi NpOBOAUBCS MOPIiBHAMBHUN aHa/Ii3 Pi3HUX aCIEKTiB MOZATKOBOTO PEry/JIiOBaHHs, BUBUEHHS
iHCTpyMeHTIB onomaTkyBaHHs, PO3IVIAJ CHeliaJIbHUX OJATKOBUX PEsKUMIB y TakuX KpaiHax, sik CIIIA, HiMmeuunHy,
®pannii, Icnanii, [osbemi Ta Kupruacrani. ¥ crarti 6y710 JOCTiIKEHO Pi3HI acCEKTH MOZATKOBOTO PETYIIOBAHHS,
10 CIIPAaBJISIIOTH MPSAMUM i HETIPSAMUM BILJIMB Ha (PyHKIIOHYBaHHS CiJTbChKOTOCIOIAPCHKOT0 ceKTopy. Posrsganacs
POJIb IOAATKOBOT IMOJIITUKY B CTUMYJIIOBAHHI iHBECTHIIIN i PO3BUTKY B CiTBCBKOMY TOCIIOAAPCTBI IIJIAXOM HaJaHHSA
TOJATKOBUX MUIBT i CyOCUAil 1151 iHBecTUIIiN Y HOBi TE€XHOJIOTI, MexaHi3allilo IpoIeciB i HayKOBi JOCIiIKeHHS.
IIpoananisoBaHO cleljiajJbHi IOZATKOBI pesKUMU, CIIPAMOBaHI Ha MiITPUMKY CiIbCbKOTOCIOaPChKUX MiAIIPUEMCTB,
a TAaKOK HaBEJIEHO MPUKJIAAU MOJATKOBOI MOJIITUKY B Pi3HUX KpaiHax, BK/IOYHO 3i CIIIA, EBponeiicbkum Co030M,
Kutaem, Ingiero Ta KupruscranoMm. Bysio po3rissHyTO CTaH pPO3BUTKY CiJIbCBKOTO rocrnogapcrsa B Kupruacrasi, a
TAKO’K BUBHAYE€HO OCHOBHI BUKJIUKH, 3aX0U MiJTPUMKH [Iep>KaBU Ta OCHOBHI TapudU 3eMeIbHOT0 IOAATKY 110 KpaiHi.
KJII090BIM MOMEHTOM € po3poOKa peKOMeHAAIiH IIO00 IOJINIIeHHA ITOJaTKOBOI CHCTEMH [JIs CTHMYJ/IIOBaHHSA
PO3BUTKY CiTbCHKOTO0 TOCIIOAAPCTBA, OTPUMAHUX 3a I0IIOMOT0I0 METOY CUHTe3Y. Lle BKJII04ae B ceOe 3alIpOBaKeHHS
MOJATKOBUX HiJbI Ta iHBECTULIMHUX CTUMYJIB, OTUdepeHIiloBaHHsI MOJAaTKOBUX CTABOK 3aJIesKHO BiJ] CErMEHTIB
Ta PEerioHiB CLIBCHKOrO TOCHOAPCTBA, IMPOBENEHHS KOHCY/BTAIlill i3 3alikaBjJeHUMHU CTOPOHAMH, CIPOIIEHHS
TOJATKOBOTO aAMiHICTpyBaHHsI Ta 3ajlyueHHs iHO3eMHMX IHBeCTHIili uepe3 cHelliajJbHi IOJATKOBI peEKUMMU.
Takosk OyJI0 HaBeJeHO KOHKPETHI IPUKJIAAN BEJIMKUX CiJIbCHKOTOCIOAAPCHKUX MiJIPUEMCTB Y Pi3HUX KpaiHax, 1e
TIOJIINIIIEHHS TOJAaTKOBOI MOJIITHKY MO>Ke CIIPUATH PO3BUTKY Ta IiABUINEHHIO e(DeKTUBHOCTI IXHBOT NiATBHOCTI
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» Abstract. This study was aimed at analysing the effectiveness of comprehensive recovery strategies in rural areas
and their impact on management practices in the agricultural sector. The article considered the socio-economic
recovery of rural areas as an important and multifaceted task that is becoming increasingly relevant in the world. The
process of recovery includes a set of measures aimed at improving the economic, social and environmental conditions
of rural regions. The introduction of modern technologies into production processes increases the productivity and
competitiveness of the local economy. The article considered the role of different approaches to recovery, including
multi-sectoral, resource-based, innovative, inclusive, ecosystem, political and administrative, and sustainable
development approaches. Each of them can be adapted to the specific conditions and needs of rural regions, creating
a basis for comprehensive and sustainable recovery. The article analysed the impact of the war in Ukraine on the
agricultural sector, which is one of the key components of rural development. As a result, the need for further support
and investment in the agricultural sector for its recovery and sustainable development was highlighted. Successful
socio-economic rehabilitation of rural areas depends on coordinated actions of various stakeholders, including the
state, local authorities, business and civil society. An important component is the development and implementation
of strategies that take into account local characteristics and needs, ensuring sustainable development and improving
the quality of life in rural areas. Only a comprehensive approach to recovery can ensure long-term and sustainable
development that will become the basis for future prosperity in rural areas
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The impact of the strategy of socio-economic recovery...

» Introduction

The relevance of studying the impact of the strategy of so-
cio-economic recovery of rural areas on the management
of agricultural enterprises is extremely high, as the agri-
cultural sector plays a key role in the economy of many
countries, including Ukraine. Rural areas often face nu-
merous challenges, such as deteriorating infrastructure,
demographic challenges, and limited access to financial
resources and technology. In such circumstances, de-
veloping and implementing effective recovery strategies
becomes an important task for both local authorities and
businesses. The restoration of rural areas and the devel-
opment of agricultural enterprises are interrelated pro-
cesses that have a significant impact on the overall eco-
nomic situation of the country. The study and analysis
of existing strategies, as well as the development of new
approaches to their implementation, is an important area
of research that will contribute to the sustainable devel-
opment of rural regions and increase the competitiveness
of the agricultural sector.

The works of leading scholars reveal various aspects
of the impact of rural renewal strategies on the develop-
ment of agricultural enterprises. X. Chen (2020) empha-
sised that effective socio-economic recovery strategies
should take into account regional specificities and include
the active participation of local communities. V. Sheba-
nin et al. (2022), in turn, pointed out that only with the
active involvement of the local population can sustainable
development be achieved. S. Rotz et al. (2019), S. Polish-
chuk & S. Pyatachenko (2022) studied the impact of in-
novative technologies on the development of agricultural
enterprises. They noted that the introduction of the latest
technologies in the production processes of agricultural
enterprises not only increases their productivity but also
creates new jobs, which helps to reduce unemployment in
rural areas. Y. Liu et al. (2020), in turn, studied the impact of
infrastructure projects on rural development. Their study
showed that improving transport and utility infrastructure
is a key factor in attracting investment and stimulating the
development of agricultural business. H. Long et al. (2019)
focused on the role of education and vocational training
in rural recovery. They argued that the development of hu-
man capital through educational programmes and train-
ing courses is important for ensuring the development of
the agricultural sector. W. Heijman et al. (2019) analysed
the relationship between socio-economic recovery and
environmental sustainability in rural areas. They pointed
out that recovery strategies should include environmental
protection measures, as environmental degradation can
have a negative impact on agriculture. A. Kliuchnyk et
al. (2023), in turn, considered the role of public policy
in supporting rural recovery. O. Nikolyuk et al. (2023) ar-
gued that effective policies include financial incentives,
subsidies, and tax breaks for agricultural enterprises that
invest in the development of local communities. Y. Li et
al. (2019) investigated the impact of global economic
trends on the development of rural areas and agricultural
enterprises. Globalization and changes in international
trade open up new opportunities for agricultural busi-
nesses, but also create new challenges.

In general, the authors’ research has shown that the
strategy of socio-economic recovery of rural areas is com-
plex and includes various aspects such as innovation,
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infrastructure, education, environment, and government
support. These factors are interconnected and require co-
ordinated efforts to achieve sustainable development of
the agricultural sector and improve the quality of life in
rural areas. Despite considerable scientific interest in the
socio-economic recovery of rural areas, the long-term im-
pact of environmental measures on the sustainability of
agricultural enterprises, the integration of local cultural
and social characteristics into recovery strategies, and the
role of public-private partnerships in this process remain
insufficiently researched.

The purpose of the study was to identify the key
factors that contribute to the effective development of
agricultural enterprises in the context of comprehen-
sive socio-economic recovery of rural regions. The main
objectives of the study were: to analyse the factors that
influence the success of socio-economic recovery of ru-
ral regions; to assess the effectiveness of implemented
strategies for socio-economic recovery of rural regions;
to determine the optimal approaches to the management
of agricultural enterprises in the context of implementing
strategies for rural recovery.

»Materials and methods

The study drew on a wide range of sources, including sta-
tistical data, academic articles, reports by international
organizations, and the experience of successful and un-
successful recovery projects in Ukraine. The main source
of data was official statistics provided by the State Statis-
tics Service of Ukraine. This data included production vol-
umes of major crops and livestock products for the period
from 2004 to 2023. The economic accounts of Ukrainian
agriculture were also analysed to assess the overall eco-
nomic situation of the sector and its dynamics during the
war. To analyse the impact of the war on the agricultural
sector, a comparison was made to assess changes in pro-
duction volumes before and after the outbreak of the war.

The study of the impact of socio-economic recovery
on the development of agricultural enterprises was based
on the analysis of specific projects. For this purpose,
both successful and unsuccessful examples of project
implementation in rural areas of Ukraine were select-
ed. In particular, the projects “Agricultural Receipts” and
“Ukrainian Horticulture Business Development Project”,
which were supported by international donors such as
the International Finance Corporation (IFC) and the Gov-
ernment of Canada, were analysed (Tomorrow’s harvests
fund..., 2019; First financial agricultural..., 2018). The pos-
itive impact of these projects on the activities of such ag-
ricultural enterprises as Agro-Plus Service and Blagodatna
Ferma has been identified (Agro-internship: A Ukrainian
project ..., n.d.; Blahodatna farm..., 2018). The analysis of
these projects allowed identifying key success factors and
reasons for failure, as well as determining the main chal-
lenges faced by agricultural enterprises.

Particular attention was paid to the role of local com-
munities in the process of rural recovery. For this purpose,
the activities of amalgamated territorial communities
(ATCs) in the Khmelnytskyi region were reviewed, which
provided qualitative information on their participation
in project planning and implementation (Plan of meas-
ures..., 2019). It also helped to understand how local




communities influence the effectiveness of recovery ef-
forts and what challenges they face. The Khmelnytskyi re-
gion was also chosen because of its active participation in
various grant programmes and initiatives aimed at rural
development, which creates favourable conditions for re-
searching the effectiveness of such projects.

For quantitative data analysis, statistical methods
were used, including regression analysis, which allowed
assessing the relationship between various economic in-
dicators and identifying the main factors influencing the
development of the agricultural sector. An analysis of the
dynamics of agricultural production and economic ac-
counts of agriculture was conducted. This made it possible
to assess the impact of the war on the economic situation
in the agricultural sector and identify its most vulnerable
components. The level of employment in rural areas was
analysed to determine the dynamics of changes in the
number of jobs and their impact on the socio-economic
development of the region. Employment data was avail-
able only until 2021, which made it impossible to identify
the impact of the war. For the qualitative analysis of the
data, a study of various areas of the topic was conducted,
which allowed defining the main trends in reports and sci-
entific articles related to the restoration of rural areas, in-
cluding an analysis of socio-economic development, the
impact of environmental factors, as well as the introduc-
tion of innovative technologies and support programmes
for agricultural enterprises.

The study took into account the role of modern tech-
nologies and innovations in the development of the agri-
cultural sector. For this purpose, data on the introduction
of new technologies, such as precision farming, drones
and biotechnology, were analysed. The study examined
how these technologies affect the productivity and en-
vironmental sustainability of agricultural enterprises, as
well as the economic efficiency and competitiveness of
Ukrainian farms in the international market.

» Results
The socio-economic restoration of rural areas is a multi-
faceted task that is becoming increasingly important in
the world. It is a process that includes a range of measures
aimed atimproving the economic, social and environmen-
tal conditions of rural areas. In the economic context, such
recovery involves creating new jobs, supporting local busi-
nesses, and introducing innovations and modern technol-
ogies. Job creation is a key element that contributes to the
economic recovery of a region. Increasing the number of
jobs in various sectors, such as agriculture, small and me-
dium-sized businesses, and tourism, contributes to higher
incomes and lower unemployment (Rao, 2022). Support-
ing local enterprises through financial and advisory assis-
tance allows them to develop and remain stable even in
difficult economic conditions. The introduction of mod-
ern technologies and innovations in production processes
increases the productivity and competitiveness of the local
economy, making it more resilient to external challenges.
The social renewal of rural areas is aimed at improv-
ing the quality of life of the population. This includes en-
suring access to quality healthcare, education and social
services, which is the basis for a healthy and educated so-
ciety. An essential component of social recovery is social
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integration, which involves the active participation of lo-
cal communities in decision-making and project imple-
mentation. This contributes to increased social cohesion
and responsibility, as people feel part of a common pro-
cess (Martens et al., 2021). Education and training play
a critical role in human capital development. Education
and training programmes produce a skilled workforce that
can contribute to the local economy and contribute to its
growth. The environmental aspect of socio-economic re-
covery is also extremely important. The conservation of
natural resources and the implementation of measures
to preserve and rationally use resources ensure the en-
vironmental sustainability of the region. Environmental
initiatives aimed at improving the environment, such as
ecosystem restoration, pollution control, and green ener-
gy development, have a positive impact on the overall en-
vironmental condition of the territory. Adaptation to cli-
mate change is another important aspect that helps local
communities reduce risks to agricultural production and
other economic activities (Wang et al., 2019).

Successful socio-economic recovery of rural areas
depends on coordinated action by various stakeholders,
including the government, local authorities, business and
civil society. An important component is the development
and implementation of strategies that take into account
local characteristics and needs, ensuring sustainable de-
velopment and improving the quality of life in rural areas.
Only a comprehensive approach to recovery can ensure
long-term and sustainable development that will form the
basis for the prosperity of rural areas in the future. Rural
regeneration requires a variety of approaches that consid-
er the unique characteristics and needs of each region. A
multisectoral approach involves integrating the efforts of
different economic sectors to ensure the integrated de-
velopment of rural areas. It includes agriculture, industry,
tourism, education and other sectors. The multisectoral
approach helps to diversify the economy, which reduc-
es dependence on one sector and increases the region’s
resilience to economic fluctuations (Slavi¢, 2022). The
asset-based approach focuses on using local assets and
resources as the basis for recovery. It includes natural re-
sources, cultural heritage, human capital and infrastruc-
ture. Using existing assets can reduce the cost of recovery
and increase the effectiveness of measures.

A community-based approach involves the active par-
ticipation oflocal peoplein planning, decision-makingand
project implementation. The community-based approach
promotes social cohesion, ownership, and a sense of own-
ership among local residents. An innovative approach is
an important element of rural regeneration. It includes
the introduction of new methods of production, man-
agement, energy saving and environmental technologies.
This increases the productivity, competitiveness, and sus-
tainability of the local economy. The inclusive approach is
focused on ensuring equal access to resources and oppor-
tunities for all members of the community, including vul-
nerable groups. This includes women, youth, people with
disabilities and other minorities. An inclusive approach
promotes social justice and improves the quality of life for
allresidents of the region (Tiwari, 2022). The ecosystem ap-
proach considers the relationship between human activi-
ties and natural ecosystems. It involves the conservation
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and restoration of ecosystem services such as clean water,
fertile land and biodiversity. This approach is aimed at en-
suring long-term environmental sustainability and main-
taining natural resources. The policy and administrative
approach involves the development and implementation
of government policies, programmes, and regulations that
promote rural development. It also includes financing,
subsidies and other forms of state support. The sustainable
development approach is based on the principles of eco-
nomic, social and environmental sustainability. It involves
the balanced use of resources, ensuring equal opportuni-
ties for all residents and preserving the environment for
future generations. This approach is the basis for achiev-
ing long-term success in the recovery of rural areas (Ada-
mowicz & Zwoliniska-Ligaj, 2020). Each of these approach-
es can be adapted to the specific conditions and needs of
rural areas, creating a framework for comprehensive and
sustainable recovery. Integration of different approaches
and cooperation between different stakeholders ensure
the effectiveness and efficiency of the recovery process.

The socio-economic recovery of rural areas has a di-
rect impact on the agricultural sector, which is one of the
key components of rural development. Optimization of
the economic environment in rural areas contributes to
the prosperity of agriculture by providing it with the nec-
essary resources, markets and highly skilled labour. This
recovery is accompanied by improved access to key re-
sources for the agricultural sector, such as land, water,
fertilisers, and technology. Improvements in infrastruc-
ture and natural resources allow agriculture to operate
at a more productive level, increasing yields and product
quality. The socio-economic recovery is creating favour-
able conditions for the development of agritourism and
small agricultural enterprises. The development of these
sectors helps local farms to earn extra income, contribut-
ing to the diversification of their activities and improving
the socio-economic status of rural communities. Stimu-
lating local production is another aspect of the impact of
the socio-economic recovery on the agricultural sector.
The development of small and medium-sized agricultural
enterprises helps to reduce dependence on imports, en-
suring sustainable local agricultural production. The re-
covery contributes to the efficiency and competitiveness
of the agricultural sector by introducing modern technol-
ogies, innovations and best practices in production. This
allows farms to compete more successfully in the mar-
ket and ensures their sustainable growth (Pulubuhu et
al., 2020). Improved transport links and access to new
markets help to increase the volume and monetization of
agricultural production. Access to loans, grants, and other
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financial instruments helps the agricultural sector to grow
and expand, creating new opportunities for development.

The development of agricultural enterprises in the
context of rural recovery is a complex and multifaceted
process that affects the economic, social and environ-
mental development of the region. Access to land, water,
fertilisers and other resources is a critical factor for the
development of agricultural enterprises. The restoration
of rural areas should ensure sustainable access to these
resources, in particular, by improving land use and irri-
gation. The development of agricultural enterprises is
impossible without adequate infrastructure, including
roads, railways, storage facilities and other facilities. Effec-
tive regulation and a stable legal framework are important
factors for the development of agricultural enterprises,
providing transparency, stability and legal certainty (Ky-
fyak et al., 2022). Rural restoration should facilitate the in-
troduction of new agricultural technologies and stimulate
innovative development in agriculture. The restoration of
rural areas should contribute to the creation of a stable
and predictable market environment for agricultural en-
terprises. Public-private partnerships play an important
role in rural regeneration and agricultural development
by combining the resources, knowledge, and expertise of
the public and private sectors. Through cooperation, the
state can provide the necessary infrastructure, regulatory
support and financial incentives, while private companies
contribute investments, innovations, and management
practices. This partnership contributes to the efficient use
of resources, increased competitiveness of the agricultural
sector and sustainable development of rural areas, ensur-
ing economic growth and improving the quality of life of
local communities (Ciolac et al., 2013).

Ukraine’s agricultural sector is one of the key elements
of the national economy, demonstrating significant po-
tential for growth and development. Agriculture accounts
for approximately 10% of the country’s total gross domes-
tic product and is an important source of employment for
a large part of the population, especially in rural areas.
Ukraine has some of the most fertile soils in the world,
in particular black soil, which accounts for about 30%
of the world’s soil reserves. This ensures high yields for
major crops such as wheat, corn, barley, sunflower, and
soybeans. In addition, the country is one of the world’s
leading exporters of grains and oilseeds, which has a sig-
nificant impact on its trade balance. Ukraine’s agricultural
sector was expected to grow until 2022 due to the intro-
duction of modern technologies and innovations (Fig. 1).
However, due to the war, the state of the agricultural sector
in the country has deteriorated somewhat.
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Figure 1. Production (gross harvest) of agricultural crops in Ukraine from 2004 to 2023, thousand tonnes
Source: developed by the authors on the basis of the Area, gross harvest and crop yields (n.d.)
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The war in Ukraine has had a significant impact on
the agricultural sector, causing significant reductions in
production of most crops. Despite some recovery in 2023,
production levels have not yet reached pre-war levels, in-
dicating the need for further support and recovery of ag-
riculture in the face of ongoing challenges. Table 1 shows
the level of livestock production. The analysis of the table
shows that thelivestockindustryin Ukraine has undergone
significant changes over the past two decades. The most

significant drops in production volumes occurred after
the outbreak of war in 2022. The production of meat, milk,
eggs, and wool has declined significantly due to economic
difficulties, loss of territories, logistical problems and ac-
cess to resources. Despite some positive developments in
2023, the overall situation remains challenging, and signif-
icant efforts and investments are needed to stabilise and
develop the sector. Table 2 presents the economic accounts
of agriculture (production account and income account).

Table 1. Production of main types of livestock products in Ukraine from 2004 to 2023

Meat (in slaughter weight),

Year thousand tonnes Milk, thousand tonnes Eggs, mIn eggs Wool, t
2004 1,599.6 13,709.5 11,955 3,202
2005 1,597 13,714.4 13,045.9 3,195
2006 1,723.2 13,286.9 14,234.6 3,277
2007 1,911.7 12,262.1 14,062.5 3,449
2008 1,905.9 11,761.3 14,956.5 3,755
2009 1,917.4 11,609.6 15,907.5 4111
2010 2,059 11,248.5 17,052.3 4,192
2011 2,143.8 1,1086 18,689.8 3,877
2012 2,209.6 11,377.6 19,110.5 3,724
2013 2,389.4 11,488.2 19,614.8 3,520
2014 2,359.6 11,132.8 19,587.3 2,602
2015 2,322.6 10,615.4 16,782.9 2,270
2016 2,323.6 10,381.5 15,100.4 2,072
2017 2,318.2 10,280.5 15505.8 1,967
2018 2,354.9 10,064 16,132 1,908
2019 2,492.4 9,663.2 16,677.5 1,734
2020 2,477.5 9,263.6 16,167.2 1,573
2021 2,438.3 8,713.9 14,071.3 1,497
2022 2,206.7 7,767.7 11,921.8 1,237
2023 2,239.5 7,430.4 11,379.4 1,187
Source: developed by the authors on the basis of the Production of major livestock products (n.d.)
Table 2. Economic accounts of agriculture in Ukraine, billion UAH
No. e o S 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
products/activities
1 Cereals 779 | 1072 | 163.9 | 2142 | 226.9 | 296.6 | 288.4 | 309.7 | 5389 | 334.1
2 Industrial crops 527 | 714 | 131.2 | 1706 | 173.8 | 207.8 | 189.7 | 209.9 | 393.1 | 294.3
3 Fodder crops 5.5 6 7.3 8 8.6 9.7 9.1 10.4 13.9 11.7
4 Vegetable crops 20.9 22.1 339 31.9 334 35.7 454 49.2 59.7 83.2
5 Potatoes 366 | 416 | 41.1 | 419 | 535 | 533 | 637 | 609 | 612 | 54.2
6 Fruits, berries, grapes 12.6 12.8 18.4 18.3 23.7 23.5 24.8 26.8 28.8 24.1
7 Other crop products 1.1 1.3 1.9 2.3 2.6 2.7 2.8 3.5 4.6 9.5
8 Cmgeﬂf;:lu(‘it_l;’;l M1 2073 | 2624 | 397.6 | 487.1 | 522.6 | 629.2 | 624 | 6704 |1,100.2 | 811.1
9 Am";?;fﬁlii’gndry 434 | 483 | 69.1 | 705 | 879 | 106 | 1085 | 1104 | 127.9 | 136.6
10 Livestock products | 482 | 50.4 | 656 | 679 | 843 | 949 | 925 | 93.6 | 109.7 | 107
j | Lvestockproduction | g, o1 g | y346 | 1385 | 1723 | 2009 | 201 | 2039 | 237.6 | 243.6
in general (9-10)
12 Agncugfﬂ)ompm 299 | 361.1 | 532.3 | 625.6 | 6949 | 830.2 | 8249 | 874.4 |1,337.8 | 1,054.7
13 | Outputofagricultural | o o 74 | 83 | 85 9 128 | 131 | 135 | 216 | 149
Services
14 Agmu(llt;i?lg?mput 3045 | 368.5 | 540.5 | 634 | 703.9 | 842.9 | 838 | 887.8 | 1,359.4 | 1,069.6
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Types/groups of
products/activities
Output of non-
agricultural
indispensable
secondary activities

No. 2013 2014 2015

15 2.6 2.7 3.7

2016

Table 2, Continued

2017 2018 2019 2020 2021 2022

3.8 3.9 4.7 4.7 5 7.1 4.4

Agricultural |

16 output (14+15)

307.1 371.2 544.2

637.8

707.8 847.6 842.8 892.9 | 1,366.5 | 1,073.9

17 Intermediate 178.6

. 214.8
consumption

311.8

367.4

414.6 500.1 498.7 511.5 789.6 637

18 Gross value 1285

added (16-17) 156.4

22.7

270.4

293.2 347.5 344 381.4 576.8 437

Source: developed by the authors on the basis of the Economic accounts of agriculture (n.d.)

The table shows that Ukraine’s agriculture showed
steady growth until 2021. However, the war that began
in 2022 had a significant impact on production volumes,
particularly in the grain and industrial crops sectors. Nev-
ertheless, some sectors, such as vegetables and livestock,
have shown resilience and even growth in the face of the
crisis. This underlines the need for further support and in-
vestment in the agricultural sector to ensure recovery and
sustainable development in the future. Agricultural en-
terprises in Ukraine face numerous challenges, but at the
same time have many opportunities for development that
can contribute to their sustainability and growth. The war
is one of the most serious challenges, as the occupation of
part of the country’s territory, destruction of infrastructure,
mining of fields, destruction of production facilities and
logistics chains lead to the loss of land and labour resourc-
es and increased risks for investors. Economic instability,
such as economic crises, inflation, currency fluctuations,
and limited access to finance, also negatively affect the
ability of agricultural enterprises to expand and modernise
(Poltorak et al., 2023).

Climate change is another significant challenge, as
deteriorating climatic conditions, increased droughts and
natural disasters threaten the stability of crops and require
adaptation to new farming conditions. Land reforms, in-
cluding an underdeveloped legal framework and unre-
solved land ownership issues, create barriers to investment
and development in the agricultural sector. In addition,
technological lag, lack of modern technologies, low level of
mechanization and automation of production processes
reduce the productivity and competitiveness of agricultur-
al enterprises. The shortage of skilled workers caused by the
out-migration of the working population and the ageing of
the labour force also leads to a shortage of skilled workers
in agriculture. Despite these challenges, there are numer-
ous opportunities for agricultural enterprises to develop.

Deepening cooperation with the European Union opens
up new markets, access to European funds and agricultural
support programmes, and promotes the implementation
of European quality and safety standards. The introduction
of modern technologies, such as precision farming, drones,
biotechnology and IT solutions, allows for increased pro-
duction efficiency, reduced costs and improved environ-
mental sustainability (Bovsh et al., 2024). Government
support programmes, including subsidies, loans, and
grants aimed at modernizing agriculture, can significantly
contribute to the development of agricultural enterprises.

The growing demand for organic products opens up
new opportunities for the development of organic agricul-
ture, which can generate additional income and improve
the environmental situation. Cooperation among small
and medium-sized agricultural enterprises in the form
of cooperatives can increase their competitiveness, allow
them to share resources and equipment, and expand mar-
ket access (Willer et al., 2024). Ukraine has considerable
potential for agricultural exports due to its fertile soils and
favourable climatic conditions. Expansion of export mar-
kets and product diversification can contribute to the eco-
nomic growth of agricultural enterprises. Improvements in
transport and logistics infrastructure, including the con-
struction of modern warehouses, elevators and processing
plants, will help to increase the efficiency of product sup-
ply and reduce costs. Thus, despite the serious challenges
faced by Ukraine’s agricultural enterprises, there are many
opportunities for their development. The integration of in-
novative technologies, development of new markets, gov-
ernment support and international cooperation can sig-
nificantly increase the competitiveness and sustainability
of the agricultural sector. Taking advantage of these oppor-
tunities will contribute to further growth and development
of agriculture in Ukraine. Table 3 shows rural employment
in Ukraine.

Table 3. Employment in rural areas of Ukraine from 2017 to 2021

2017 2018 2019 2020 2021
Employment, thousand people 5,047 5,082 5,206 4,968 4,877
In % of the total population 54.4 55 48.9 47.1 46.7
Among them:
Working age, thousand people 4,807 4,871 4,930 4,703 4,605
In % of the population
of the Corresgog ding age 61.5 62.9 64.5 62.4 62

Source: developed by the authors on the basis of the Demographic and social statistics/Labour market/Employment

and unemployment (n.d.)
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Over the period under review, the total number of
people employed in rural areas fluctuated, showing an in-
crease from 2017 to 2019, followed by a decline. As a per-
centage of the total population, employment decreased
from 54.4% in 2017 to 46.7% in 2021, indicating a decrease
in the share of people employed in rural areas. In terms of
working age, the number of employed persons also shows
similar dynamics. The share of employed persons among
the working-age population remained relatively stable,
ranging from 61.5% to 64.5%.

The creation of new jobs in the agricultural sector has
a significant impact on poverty reduction, as it provides
stable income for the rural population. This helps to im-
prove living standards and reduce migration to cities in
search of work. The additional jobs also stimulate the de-
velopment of local infrastructure and services, which in
turn contributes to the socio-economic development of
rural communities. In addition, increased employment in
the agricultural sector can lead to increased production,
improved product quality, and increased export potential
for Ukraine. Ukraine has both successful and unsuccess-
ful examples of implementing restoration projects in rural
areas. One of the successful examples is the Agricultural
Receipts project, which was introduced with the support
of international donors such as IFC. This project allowed
small and medium-sized farmers to receive financing
secured by future harvests, which helped improve their
financial capacity and ability to invest in farm develop-
ment. As a result, many agricultural enterprises have been
able to modernise their production and increase their
output (Tomorrow’s harvests fund..., 2019). For example,
the farm Agro-Plus Service from the Zaporizhzhia region,
thanks to Agrarian Receipts, raised the necessary funds to
upgrade machinery and introduce modern tillage tech-
nologies, which significantly increased yields (First finan-
cial agricultural..., 2018).

Another example of a successful project is the Ukrain-
ian Horticulture Business Development Project (UHBDP),
which is being implemented with the support of the Cana-
dian government. The project aims to increase the com-
petitiveness of small and medium-sized fruit and vegeta-
ble producers in the southern regions of Ukraine. Through
trainings, consultations and financial support, project
participants were able to improve their agricultural skills
and expand their markets (Agro-internship: A Ukrainian
project ..., n.d.). For example, Blagodatna Ferma, a farm
in Vinnytsia Oblast, has implemented an organic berry
growing system and organised direct deliveries to super-
markets, which has led to a significant increase in reve-
nues, thanks to its participation in the UHBDP (Blahodat-
na farm..., 2018). However, there are also unsuccessful
projects. One of them is the programme to restore irriga-
tion systems in the southern regions of Ukraine, which
was launched in 2013. The aim of the project was to re-
store and modernise irrigation systems to ensure a stable
water supply for agricultural enterprises. However, due
to a lack of funding, poor planning and corruption risks,
the project failed to achieve its goals. For example, in the
Mykolaiv region, many irrigation systems remained in
poor condition and farmers continued to face water sup-
ply problems. Ineffective management and insufficient
coordination between stakeholders led to delays in project
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implementation and failure to utilise the potential of irri-
gated land (Restoring irrigation in..., 2017).

Local communities play a key role in the process of
socio-economic recovery of rural areas. Their active in-
volvement in project planning and implementation helps
to take into account local needs and specifics, which in-
creases the effectiveness of the measures. For example, in
the ATCs of the Khmelnytskyi region, the implementation
of cooperative development projects was made possible
by the initiative and activity of local residents. They have
created several cooperatives that bring farmers together
and help them share resources, reduce costs, and improve
market access. The role of local governments is also im-
portant, as they can attract additional investments, co-
ordinate the activities of different projects, and ensure
transparency and accountability in the use of funds. Ac-
tive cooperation between local authorities, communities
and agricultural enterprises contributes to the creation of
a favourable business climate and sustainable develop-
ment of rural areas. Thus, the socio-economic recovery of
rural areas in Ukraine has a significant impact on the de-
velopment of agricultural enterprises. Successful project
implementation, active participation of local communi-
ties and effective governance are key factors contributing
to the achievement of positive results and sustainable de-
velopment of the agricultural sector.

To improve the efficiency of socio-economic recovery
and development of agricultural enterprises in Ukraine, a
set of measures should be taken. Firstly, access to finan-
cial resources should be expanded by introducing new fi-
nancial instruments, such as agricultural receipts, leasing,
and credit support. It is important to create conditions for
attracting investment, in particular, by ensuring transpar-
ency and reducing risks for investors. It is also necessary
to expand cooperation with international financial organ-
izations and donors, using grants and technical assistance
to implement infrastructure projects. Modernization of
irrigation systems is critical for increasing the produc-
tivity of the agricultural sector. Implementing effective
programmes to rehabilitate and modernise irrigation sys-
tems, ensuring adequate financing, and introducing mod-
ern irrigation technologies such as drip irrigation will help
reduce water consumption and increase yields (Havryli-
uk et al., 2022). In addition, the transport infrastructure
needs to be improved by developing transport routes and
logistics centres to facilitate the delivery of products to
markets. Investments in the storage and processing of ag-
ricultural products are also important.

Support for innovation and technology is a key factor
in the development of agricultural enterprises. Support-
ing research and scientific institutions in the develop-
ment and implementation of new agricultural technol-
ogies, encouraging the use of digital solutions such as
agrodrones, crop monitoring systems, and farm manage-
ment software will help to increase production efficiency
(Malchenko et al., 2024). It is also important to organise
pieces of training and educational programmes for farm-
ers to improve their professional skills, and provide access
to advisory services and technical support. Strengthen-
ing the role of local communities in the recovery process
is essential to achieving sustainable results. The active
involvement of local communities in the planning and
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implementation of recovery projects, the development
of cooperatives and other forms of collective manage-
ment will help to increase the efficiency of resource use.
In addition, the institutional capacity of state institutions
dealing with agricultural policy and rural recovery needs
to be strengthened, and the legal framework for creating
a favourable environment for agricultural sector devel-
opment needs to be improved. Environmental protec-
tion and natural resource management are important
aspects of sustainable development of the agricultural
sector. Implementation of sustainable farming practic-
es that reduce the negative impact on the environment,
development of organic farming and environmentally
friendly production, creation of mechanisms for rational
use of land and water resources, development of biodiver-
sity conservation programmes and restoration of degrad-
ed land will contribute to environmental sustainability.

Finally, improving social protection is critical for rural
development. The development of social infrastructure,
including access to healthcare, education and cultural
services, housing programmes for young people and ag-
ricultural workers, the creation of new jobs in rural areas
through the development of non-agricultural activities,
and vocational reorientation and training programmes
for rural residents will help improve living conditions and
contribute to the overall socio-economic development of
rural areas. The implementation of these recommenda-
tions will contribute to the comprehensive socio-econom-
ic recovery of rural areas and the development of agricul-
tural enterprises in Ukraine, ensuring sustainable growth
and improving the welfare of the population.

» Discussion

The development of rural areas in Ukraine is a complex
and multifaceted task that requires an integrated ap-
proach and the involvement of various stakeholders. The
analysis of the results shows that the socio-economic re-
covery of rural areas involves not only economic devel-
opment, but also social integration and environmental
sustainability. The economic recovery of rural areas is
based on the creation of new jobs, support for local en-
terprises and the introduction of innovations. The crea-
tion of new jobs in various sectors of the economy, such
as agriculture, small and medium-sized businesses, and
tourism, contributes to the growth of incomes and the
reduction of unemployment. Supporting local enterpris-
es through financial and advisory assistance allows them
to develop and remain stable even in difficult economic
conditions. E Manzoor et al. (2021) studied the impact of
financial instruments such as subsidies and soft loans on
the development of small and medium-sized businesses
in rural areas. They found that financial support is the
main factor that stimulates economic growth and job
creation. J.M. Pedraza (2021) argued that access to finan-
cial resources allows small businesses to expand produc-
tion, introduce new technologies, and increase the num-
ber of employees. The results of the current study also
recognise the importance of supporting local enterprises
through financial instruments. The studies indicate that
financial assistance is critical for stimulating economic
growth and business development in rural areas. How-
ever, the authors focus mainly on subsidies and loans,
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while the current study also emphasises the need for ad-
visory support and innovation that goes beyond financial
measures alone.

Social rehabilitation of rural areas is aimed at im-
proving the quality of life of the population. This includes
ensuring access to quality healthcare, education and so-
cial services, which is the basis for a healthy and educat-
ed society. An important component of social recovery is
social integration, which involves the active participation
of local communities in decision-making and project im-
plementation. This helps to increase social cohesion and
responsibility, as people feel part of a common process.
A. Calabrese et al. (2019) also investigated the importance
of social inclusion and local community participation in
decision-making. Their study shows that involving citi-
zens in discussions and decision-making contributes to a
more efficient use of local resources, increases trust in lo-
cal authorities, and increases civic engagement. The cur-
rent study also emphasises the importance of social in-
clusion and citizen participation in project planning and
implementation. Both approaches recognise that without
the active participation of local residents, social rehabili-
tation and regional development can be ineffective.

The environmental aspect of socio-economic re-
covery is also extremely important. The conservation of
natural resources and the implementation of measures
to protect and rationally use resources ensure the envi-
ronmental sustainability of the region. Environmental
initiatives aimed at improving the environment, such as
ecosystem restoration, pollution control, and green en-
ergy development, have a positive impact on the over-
all environmental condition of the territory (Shahini ez
al., 2024). Adaptation to climate change is another im-
portant aspect that helps local communities reduce risks
to agricultural production and other economic activities.
G.D. Gann et al. (2019) focus on environmental initiatives,
in particular the introduction of green technologies and
the conservation of natural resources. They believe that
sustainable development is impossible without environ-
mental sustainability. The study by Q. Li et al. (2022) also
highlights the importance of the transition to green ener-
gy, the use of renewable energy sources and the protec-
tion of ecosystems to ensure the long-term viability of ru-
ral regions. This is in line with the approach of the current
study, which also recognises the critical role of environ-
mental initiatives in ensuring sustainable development.
However, the current findings consider environmental
sustainability in the context of not only technological
aspects, but also social and economic aspects, to gain a
more complete picture of the need for balanced develop-
ment in rural regions.

Successful socio-economic recovery of rural areas
depends on coordinated action by various stakeholders,
including government, local authorities, business and
civil society (Novak & Dudash, 2023). An important ele-
ment is the development and implementation of strat-
egies that take into account local characteristics and
needs, ensuring sustainable development and improving
the quality of life in rural areas. Only a comprehensive ap-
proach to recovery can ensure long-term and sustainable
development that will form the basis for future prosperi-
ty in rural areas. K.M. Johnson & D.T. Lichter (2019) drew




attention in their study to the importance of state sup-
port through various mechanisms such as subsidies, de-
velopment programmes and legal support. They argued
that without this effective government intervention, rural
recovery may be ineffective or even impossible. The study
by B. Dabson & C. Kumar (2021), in turn, demonstrated
how support measures can help improve infrastructure,
access to finance and other resources, and stimulate en-
trepreneurship and employment in rural communities.
However, there is a need for active multi-stakeholder
cooperation, involving not only the government and lo-
cal authorities, but also businesses, NGOs and local res-
idents. The strategy of the current recovery study recog-
nises the importance of diversity of approaches and the
participation of all stakeholders to achieve sustainable
rural development.

The socio-economic recovery of rural areas has a
direct impact on the agricultural sector, which is one of
the key components of rural development. Optimization
of the economic environment in rural areas contributes
to the prosperity of agriculture by providing it with the
necessary inputs, markets and highly skilled labour (Mar-
mul et al., 2023). This recovery is accompanied by im-
proved access to key inputs for the agricultural sector,
such as land, water, fertilisers, and technology. P. Prus
& M. Sikora (2021) focus on the modernization of infra-
structure, in particular transport and irrigation systems,
as a key factor for increasing agricultural productivity.
Their study confirms that the renewal and moderniza-
tion of these infrastructure facilities contribute to more
efficient use of resources, reduce losses and increase the
production capacity of agriculture. The authors’ results
are consistent with the findings of the current study on
the importance of infrastructure investment for produc-
tivity. However, other aspects, such as business support
strategies and social inclusion, should also be considered.
A. Faggian et al. (2019) and E.Y. Iis et al. (2022) noted in
their works the role of education and training as a key
factor for human capital development and sustainable
economic growth. They emphasised the need for edu-
cational programmes and training courses as a means
of training qualified personnel. This aspect is consistent
with the current research understanding of the critical
role of education in producing a skilled workforce, which
can be important for sustainable economic develop-
ment. The interconnectedness between education, econ-
omy, social and environmental sectors contributes to a
more successful recovery and development of rural areas
(Reznik et al., 2021).

Agricultural enterprises face numerous challenges,
but at the same time have many opportunities for devel-
opment that can contribute to their sustainability and
growth. In Ukraine, one of the most serious challenges is
the war, as the occupation of part of the country’s terri-
tory, destruction of infrastructure, mining of fields, and
destruction of production facilities and logistics chains
lead to the loss of land, labour and increased risks for in-
vestors. Economic instability, including economic crises,
inflation, currency fluctuations and limited access to fi-
nance, also negatively affect the ability of agricultural en-
terprises to expand and modernise. Each of the authors
focused on different aspects of such recovery, including
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financial support, social inclusion, environmental sus-
tainability, infrastructure modernization, education, and
government support. The studies reviewed point to the
importance of a comprehensive and integrated approach
to rural recovery that takes into account the diverse needs
and factors affecting rural development.

»Conclusions

The study found that the socio-economic recovery of ru-
ral regions is an important task that is becoming increas-
ingly important in the world. This process includes a set
of measures aimed at improving the economic, social and
environmental conditions of rural areas.

Economic recovery involves creating new jobs, sup-
porting local businesses and introducing innovative
technologies. An important indicator is the decline in
employment of the working-age population in rural areas
of Ukraine, which fell from 4,807 thousand people in 2017
to 4,605 thousand people in 2021, and the percentage of
employed people to the total population decreased from
54.4% to 46.7%. The social rehabilitation of rural areas is
aimed at improving the quality of life of the population by
providing access to quality healthcare, education and so-
cial services, which contributes to the overall well-being
and poverty reduction in the regions. The environmental
aspect of recovery is key to ensuring the environmental
sustainability of the region. The introduction of sustain-
able farming practices and the protection of natural re-
sources help to maintain the ecological balance that is
essential for the long-term development of rural areas.

The socio-economic recovery of rural areas has a
direct impact on the agricultural sector, which is a key
component of rural development. Support for agricul-
tural enterprises contributes to increased productivity
and sustainable growth, which ultimately improves the
socio-economic status of rural communities. Success-
ful projects such as Agrarian Receipts and the Ukrainian
Horticulture Business Development Project demonstrate
the effectiveness of international support and innovative
approaches. At the same time, unsuccessful projects,
such as the rehabilitation of irrigation systems in the
southern regions, highlight the importance of effective
management and coordination. Sustainable socio-eco-
nomic recovery requires increased access to financial
resources, modernization of irrigation systems, support
for innovation, and strengthening the role of local com-
munities in recovery. Only a comprehensive approach
can ensure the sustainable recovery and development of
Ukraine’s agricultural sector.

A limitation of this study is the limited amount of
data and the inability to consider all possible options
for rural recovery. Further research could focus on ana-
lysing the impact of specific policies and programmes
on recovery performance, as well as on the dynamics of
change in agriculture and the role of new technologies in
this process.
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» AHoTauifa. [laHe JOCTiI)KeHHs OyI0 HampaBjeHe Ha aHali3 e(eKTUBHOCTI KOMIUIEKCHUX BiJHOBJ/IIOBAJIHHUX
cTpareriil y cinbcbkiil MicrieBOCTi Ta IxHill BIJIMB Ha yIpaB/IiHChbKi IPAKTUKU B arpOIIPOMUCJIOBOMY CeKTOpi. ¥ cTarTi
POSIVIAHYTO COLiaJIbHO-eKOHOMiYHE BiTHOBJIEHHsSI CIIBCHKHUX TEPUTOPIN K Ba)KJIWBY Ta OaraTorpaHHy 3aaady, 10
HabyBae nenasti 6ibIIol aKTyaabHOCTI B CBiTi. [IpoIiec BiTHOBJIEHHS BKJIIOYA€ KOMILIEKC 3aXOfiB, CIPSIMOBaHUX Ha
MOJIMIIIEHHs] eKOHOMIYHOI0, COLiaIbHOIO Ta €KOJIOTiYHOTO CTaHy CiIbChKUX perioHiB. BpoBayKeHHA Cy4acHHUX
TeXHOJIOTil y BUPOOHUUYI Ipoliecy MiABUIIYe NMPOAYKTUBHICTh Ta KOHKYPEHTOCIPOMOYKHICTb MiCI[eBOI eKOHOMIKH.
PO3IIAHYTO pOJIb Pi3HUX MiAXOMiB A0 BiTHOBJEHHs, BKJIOYAIOUM 0araroCeKTOPHUN, PECYypCHO-OPi€HTOBAaHUH,
iHHOBalIMHUH}, IHKII0O3UBHUY, €KOCUCTEMHUM, ITOJIITUKO-aAMIiHiCTpaTUBHUH Ta MiAXiJ 10 CTaJI0ro po3BUTKY. KoskeH
3 HUX MOKe OyTH aJalToOBaHWH A0 crenu@ivHUX yMOB Ta HOTpPed CiTbCHKUX PETiOHIB, CTBOPIOIOYM OCHOBY JJIsI
KOMIIJIEKCHOTO Ta CTAaJIOr0 BiTHOBJIEHH:. [[poaHasi3aoBaHO BIJIUB BiltHU B YKpaiHi HAa arpapHUM CEKTOP, IO € OJHI€I0
3 KJTI0YOBUX CKJIAJJOBUX PO3BUTKY CiTbCHKUX PeTiOHiIB. BHACTiOK Y0oTO0 BHUTi/IeHAa HEOOXiTHICTh MMOAAIBIIO! i ATPUMKA
Ta iHBecTULiN B arpapHUil CEKTOP AJ1A MOro BiTHOBJIEHHS Ta CTAJOr0 PO3BUTKY. YCIIIIHA COLia/JIbHO-eKOHOMiYHA
peabimiTalisa cCiIbCbKUX TEPUTOPIN 3a7€KUTH BiJi CKOOPJUHOBAHUX Jill pi3HUX 3allikaBJIeHUX CTOPiH, BKJIIOUAIOUYHN
JlepskaBy, Mic1iieBy BJiaay, 6i3Hec Ta rpoMaAsHCbKe CyCHibCTBO. Ba)K/IMBOIO CKJIAOBOIO € po3pobKa Ta peasisaliis
CTparTeril, siki BpaXoBYIOTh MiCIIeBi 0COOJIMBOCTI Ta HOTPEOH, 3a0€3MEUYIOUN CTATNHI PO3SBUTOK Ta ITiABUIIIEHHS SKOCTI
SKUTTSA Y CUTBCHKUX perioHax. TiTbKM KOMIIEKCHUH ITiIXiT 10 BiTHOBJIEHHS MOKe 3a0€3MeYnTH JIOBTOCTPOKOBHH Ta
cTabinbHIN PO3BUTOK, AKHI CTaHe OCHOBOIO IIPOIBITAHHS CiJTbCHKHUX TEPUTOPiH y MaliOyTHEOMY
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» Abstract.Thefat productionindustryis one of the key and fast-growing components of the food sector of Uzbekistan,
and therefore, itis relevant to analyse the economic part ofiits crucial elements. The purpose of this study was to examine
the hydrogenation process from the standpoint of production cost features and pricing issues. The methods employed
in the study were descriptive, systematisation, and dialectical. The study showed that the production and utilisation of
targeted edible fats play a vital role in the food industry by achieving certain characteristics of other products. However,
a hydrogenation procedure is often used to make the fats more efficient. The study described its essence in greater
detail and evaluated the economic feasibility of the hydrogenation process. The significance of choosing the correct
reactor and catalysts to maximise yield was highlighted, as well as the influence of some other characteristics on it.
The study also addressed the disadvantages of the fat hydrogenation process, which has a negative impact on public
health. Therefore, activities aimed at mitigating negative impacts in this industry should be carried out more actively.
Furthermore, attention has also been paid to assessing the state of the edible fats market in Uzbekistan: the rapid
growth rate of the industry has been noted due to the increasing revenues of enterprises engaged in the production
of these products. The obtained findings can be applied by enterprises to change the principles of hydrogenation
process, as well as by the state authorities to formulate a long-term policy for the development of the industry

» Keywords: chemical treatment; cost-effectiveness; hydrogenation reactor; healthcare; industry

» Introduction

As such, dietary fats play a vital role in the health and nor-
mal functioning of the human body: they are the most
concentrated source of energy among food components
(Ahmed et al., 2021; Kolobe et al., 2023). Some fats are part
of cell membranes, neurons, and other structural compo-
nents of the body. They also act as a protective layer for
internal organs, which helps them avoid damage during
physical impacts, and they also form an insulating layer
that helps maintain optimised body temperature during c
old weather (Nicholson & Marangoni, 2021). Hydrogena-
tion allows achieving some special characteristics of the
fats: it allows solidifying them, thereby increasing their re-
sistance to oxidation, temperature, improving their taste

and aroma (Su et al.,, 2022). Although the hydrogenation
process can produce trans fats, which can be harmful to
health if consumed in excess, finding effective approaches
to the process is still important. Furthermore, it stays im-
portant to assess whether it is still economically feasible
to hydrogenate fats, as well as the market characteristics
of these products in Uzbekistan.

In the current literature, there are few studies that
have evaluated and examined the production of target
edible fats in detail, including from the standpoint of
economic analysis. D. Rakhimov et al. (2024) considered
the possibilities of solving the problem of obtaining hy-
drogenated modified fats by hydrogen treatment with

> Suggested Citation: Sattarov, K., & Norimova, G. (2024). Economic analysis of the production process of targeted edible fats through
post-addition hydrogenation and their market applications. Ekonomika APK, 31(3), 57-64. doi: 10.32317/2221-1055.2024030.57.
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catalysts such as nickel, cobalt, and iron. There is a need to
switch to health and environmentally safer catalysts, but
this part of the problem has not been addressed in detail
within the scope of the cited study.

N. Sabirova & M. Sadikova (2023) tried to increase the
sustainability of the food industry by expanding the range
of shortening fats with new types of fat sources. As a result,
it was possible to create shortening fats in plastic, liquid,
and granular forms, each designed for a specific food use.
In the future, this could be used in practice to make more
efficient use of fats in the food industry as a whole. Never-
theless, all the above-mentioned studies did not consider
the economic component of food fats production, nor did
they mention hydrogenation as one of the types of their
processing.

Quite a few scientists have devoted their attention to
evaluating different approaches to the processing of di-
etary fats. Thus, P. Albrand et al. (2021) proposed a new
model for hydrogenation of sunflower oil using palladium
catalyst. They noted that the proposed model should sim-
plify the reaction mechanism based on key assumptions
about the composition of sunflower oil. M.S.W. Lim et
al. (2021) investigated the features of selected catalysts for
the hydrogenation process. They proposed some original
approaches to fat processing, specifically using catalysts
synthesised using ultrasound. The researchers showed that
ultrasound treatment altered the selectivity of the product,
reducing the production of trans fats compared to catalysts
not treated with ultrasound. Notably, the two studies cited
above are tremendously important in the context of im-
proving the quality situation of hydrogenation. Neverthe-
less, there are really few studies in the world that address
the economic aspect of the issue of food fat production,
which once again indicates the relevance of this study.

Thus, the purpose of this study was to analyse all as-
pects of hydrogenation from an economic standpoint
(assessing the level of profitability of enterprises that are
engaged in this type of activity, as well as the current sit-
uation in this market). This allowed developing some rec-
ommendations for enterprises on the formation of the
specific features of conducting their activities from both
technical and economic standpoints.

»Materials and methods

The study evaluated the economic feasibility of fat hy-
drogenation. In other words, opinions were formed on
whether it was advantageous to hydrogenate fats in terms
of benefits. Nevertheless, there are many difficulties in
these assessments. The price of this type of product is
not publicly available due to the specificity of the goods
needed for the hydrogenation process: therefore, it is diffi-
cult to determine a clear market price for it without direct
negotiations with manufacturers and suppliers. In this
regard, the values assumed within the framework of this
study, albeit presumably close to the real values, may dif-
fer from the real values obtained by entrepreneurs directly
in their work.

Considering the specific features of finding and
performing analytics on the information found, many
indicators were calculated based on the small amounts
of data that could be found, e.g., an approximate esti-
mate of 20 litres of cotton oil based on data on five; an
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approximate estimate of the wage of a worker servicing
the fat production process based on approximate wage
estimates for this kind of specialists. Nevertheless, some
indicators were also employed, which are used to assess
the financial condition of the enterprise, namely ROI (re-
turn on investment), which within the framework of the
study was calculated as net profit (before or after tax) in
relation to the level of investment in equipment for the
production of products. Formula 1 is presented below,
which illustrates how the calculation is carried out:

ROI = Profit

" Investments

*100%, (1)

where ROI - the return on investment; Profit — the net
profit; Investments — the volume of invested investments.

Therewith, as already noted, the study employed two
approaches to estimating ROI: with and without tax de-
ductions, which initially affects Profit, and thus profitabil-
ity. The study also assessed the overall state of the edible
fats industry in the country. For this, some statistical data
were used, namely regarding the income received by en-
trepreneurs in Uzbekistan in this sphere, as well as the lev-
el of offline and online sales of edible oil. Thus, data were
used from the Oils & Fats — Uzbekistan (n.d.). Notably, it
provides data up to 2017 to 2029: accordingly, information
from 2024 to 2029 is projected, and while it may provide
some information on likely future trends in the industry; it
is not entirely reliable.

Certain scientific methods were also employed with-
in the framework of the study. The systematisation of in-
formation within the study (regarding the state of the hy-
drogenated fats market, prices and costs of production)
helped to simplify the analysis process, making it more
unified and holistic. Abstraction made it possible to an-
alyse certain concepts and variables outside any systems,
i.e., in isolation. The dialectical method helped to analyse
different sources of information to form a single conclu-
sion on them based on the negative and positive compo-
nents of each side. Separate approaches to assessing the
financial performance of an enterprise were also used.

» Results
Unlike conventional hydrogenation, which leads to the
formation of harmful trans fats, step-by-step hydrogena-
tion considerably reduces their content, which is caused
by the specific features of the technology, the essence
of which is the gradual addition of hydrogen at several
stages. Stage-hydrogenated fats also have a better resist-
ance to oxidation, which makes them more resistant to
spoilage and extends their shelf life, which is especial-
ly significant for food manufacturers, because it allows
them to produce products with a long shelf life without
the addition of artificial preservatives. The texture quali-
ty of such products is also better. Furthermore, the step-
wise hydrogenation process can be tuned to produce fats
with different properties, namely hardness, plasticity,
and stability (Puprasit et al., 2022). This reduces the risk
of product spoilage and increases shelf life. All this shows
the clear advantages of using the stepwise hydrogenation
approach over any other methods.

At the heart of the fat hydrogenation production pro-
cess is the reactor. It is equipped with a special stirrer,




called acombined gas supply system, which is the basis for
carrying out the hydrogenation process. In the hydrogena-
tion reactor, hydrogen is fed to a high-efficiency impeller
at the bottom where it is dispersed in tiny gas bubbles
(Cho et al., 2021). Additionally, a gas turbine, which has a
self-flushing mechanism, circulates unreacted hydrogen,
which accumulates in the free space of the reactor, back
to the reaction mixture via a hollow shaft. This ensures
that there is always enough dissolved hydrogen availa-
ble for the chemical reaction and provides the appropri-
ate conditions for hydrogenation. The price of this kind
of reactors can vary greatly depending on the individual
parameters, namely maximum filling volume, design tem-
perature, pressure, as well as some other characteristics.

The price of a reactor can vary considerably depend-
ing on what features it has. Moreover, this information is
rather non-public, as it is quite difficult to find any data
in the public domain regarding how much generators of
this kind cost. Their price is formed based on personal
agreements between the manufacturer and the potential
buyer. Nevertheless, the study still managed to form some
price frames, at around USD 10,000 for a 20-litre reactor,
considering all possible associated costs. In this case, the
hydrogenation process can take 6-24 hours; thus, it is as-
sumed that only one portion of fats that have undergone
the hydrogenation procedure can be obtained within one
working day (Lee et al., 2021).
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However, to carry out this process, other elements
are also required, namely the fats themselves (the raw
material for hydrogenation), hydrogen (the gas that is
added to the reactor to react with the double bonds in
the fats) and catalysts (it is to be assumed that the ad-
ditional equipment that may be needed to carry out the
hydrogenation process is already available or was pur-
chased with the purchase of the generator). On one of
the Uzbek marketplaces, the price for 5 litres of cotton
oil is UZS 92,000, i.e., about USD 7.26; for 20 litres one
will have to pay USD 29; the catalyst will cost about the
same amount. Therewith, the price of hydrogenated cot-
tonseed per 1 litre is at USD 4.2, i.e., USD 84 for 20 litres.
Considering energy costs of about USD 2 per day, as well
as a minimum of 1 employee with an average salary of
USD 350/month, one obtains a production cost price
of about USD 72, while its selling price is USD 12. A net
profit per year is USD 4,380 before taxes, which is about
43.8% per annum, with a payback period of 2 years and
4 months, or USD 3,504 at a rate of 20%: in this case the
rate of return is 35% per annum, and payback will occur
in 2 years and 11 full months.

Notably, the above calculations are rather approxi-
mate, and in reality, the yield may turn out to be some-
what higher or lower. A description of the variables
affecting possible changes in the profitability of hydro-
genated fats production is presented in Table 1.

Table 1. Estimation of the impact of individual variables on the profitability of fat hydrogenation

No. Variable Influence
1 Reactor volume Within the framework of the study, the evaluation was based on a 20-litre reactor.
However, better results will be achieved if larger fixtures are used
Decrease in reactor cost While a 20-litre reactor may cost around USD 10,000, if the volume of the apparatus to
2 per litre with volume be purchased increases by n times, its price will increase at a comparatively lower rate,
increase resulting in a faster payback period
One worker is more than enough to handle a reactor with a capacity of 20 litres. In this
3 Number of employees regard, when working with a larger sized equipment, e.g., 50 or 100 litres, hiring even an
additional 1, 2, or 3 workers (if required) will allow for higher incomes overall
Estimates of product delivery, service, and other operating costs were not used as part
4 Additional costs of the calculations. Still, they should not be so noticeable in terms of their impact on the
cost of production at high volumes
5 Catalvst cost The estimated cost of the catalyst for the hydrogenation process is approximate, and in
Y real conditions may turn out to be both higher and lower

Source: compiled by the authors of this study

Table 1 shows that there are both variables that can
actually have both positive and negative effects on the re-
sulting returns. Nevertheless, due to the scalability of this
business, it is worthwhile to generally expect more positive
results from this type of business due to the economies of
scale generated by the purchase of a larger scale reactor.

In Uzbekistan, the oil and fat industry is one of the
main industries in the food production sector. It covers
oilseed production, vegetable oil processing, and the pro-
duction of various products such as edible oils, marga-
rines, and industrial fats. With the transition to a market
economy, Uzbekistan has made considerable progress
in diversifying the processing of oilseeds, especially soya
beans, and developing local cultivation of oilseeds such
as safflower, sunflower, and sesame. The internal market

for oil and fats products in Uzbekistan is sustainable,
fuelled by growing consumption by households, food
producers, and a growing population. To better under-
stand the current state of the edible fats market in Uzbek-
istan, it is worth evaluating the individual data that can
describe them. Thus, Figure 1 shows the profits earned
by the industry representatives. As Figure 1 shows, the
income earned by producers of edible fats in Uzbekistan
is constantly increasing. Thus, between 2023 and 2017,
revenues increased by 53.5%, which equates to an annu-
al growth rate of 7.4%. The projection of the subsequent
change in income presented in Figure 1 also suggests a
probable improvement in the subsequent situation. An-
other characteristic is the sales volumes in the offline and
online segments, data which is presented in Figure 2.
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Figure 1. Revenue generated by the edible fats industry in Uzbekistan in 2017-2029, USD mln

Note: * — data from 2024 to 2029 are projections

Source: made by the authors of this study based on data from Oils & Fats — Uzbekistan (n.d.)
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Figure 2. Share of offline and online sales of hydrogenated fats in Uzbekistan from 2017 to 2029, %

Note: * — data from 2024 to 2029 are projections

Source: compiled by the authors of this study based on data from Oils & Fats — Uzbekistan (n.d.)

As Figure 2 shows, the share of offline sales in the
country in this sphere is significant: almost all sales take
place in this way. The situation stays unchanged and is
likely to remain so in the years to come. Nevertheless, it
would be more effective to develop specifically online
sales as this allows for a considerable increase in sales and
therefore has a positive impact on the development of the
industry. However, it is challenging to make such an as-
sessment separately for hydrogenated fats. This is caused
by the fact that this is a rather niche product, for which it
is virtually impossible to find data in the public domain,
which means that real niche research is required. Further-
more, such fats are most often used in B2B rather than
B2C business models, which also makes it more difficult
to collect information and analyse it.

Hydrogenated fats can be utilized in the production of
confectionery products such as margarines, candy fillings,
biscuits, and pies. They are also used in the bakery indus-
try for baking fats, in the sauce industry, and in the crea-
tion of milk substitutes like vegetable creams and cream.
Additionally, they serve a role in the creation of feed fats as
additives to enrich feed and enhance its nutritional value.
Thus, their application is broad yet niche-specific.

In the context of a better understanding of the cur-
rent state of the market, some additional assumptions
can be made about the above assessments of the calcula-
tions of the economic viability of fat hydrogenation. Thus,
it is worth addressing the specific features of the pricing
policy, which can be adopted by the company: in fact,
there can be two of them, either based on the market, or
based on the formed markup. The study assumed that the
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market price of non-hydrogenated fats is at USD 84 per li-
tre. The company is not obliged to set its own price at that
level, but above, or below. This affects demand, because if
the price is lowered, it is likely to sell more products, and
vice versa (Ivashura et al., 2022). In this context, it is worth
initially trying to estimate the demand for the product at
the market price and then changing the price according to
the magnitude of demand. Notably, considering the grad-
ual growth of income received by representatives of the
edible fats industry in Uzbekistan, as well as the forecasts
that were formed, an increase in demand for products
can be anticipated. While this could lead to an increase
in price, it should not be very rapid, considering that the
increase in demand will be offset, among other things, by
an increase in production levels (Yousaf et al., 2022). The
company can then either focus on the market price, which
will change dynamically, or it can change its rate of return
depending on market conditions: for instance, in the val-
uation exercise, producers should receive approximately
16.7% return for each litre of hydrogenated fat produced.
Thus, the generated rate of return may be at the level of
15-16%; however, as market performance changes, it may
gradually increase to 18%, 20%, 25%.

Still, hydrogenated fats have their problems, which
is why scientists are trying to find other methods of pro-
cessing fats for later use. The principal reason is trans
fats, which have a negative impact on people’s health.
They cause cardiovascular diseases, can cause diabetes,
inflammation of the immune system, adversely affect
human growth and development. The fact is that dur-
ing the hydrogenation process, unsaturated fatty acids




(which have one or more double bonds between carbon
atoms) are converted into saturated fatty acids (with-
out double bonds) (Czwartkowski et al., 2022). However,
trans-isomers can form when the double bond stays but
hydrogen atoms are added to the molecule from opposite
sides. Trans-isomers of fats have a different structure from
natural fats, which affects their physical and chemical
properties (Kopytets & Voloshyn, 2022). They can be more
resistant to oxidation, which has a positive effect on the
shelf life of products, thus the risk of diseases of all kinds.
Apart from the hydrogenation process, trans fats can also
be formed in nature, in small amounts, such as during
processing of animal products or during fermentation of
some foods; however, their concentration is not signifi-
cant (Sivakanthan & Madhujith, 2020). In this context, leg-
islation is emerging in many countries to regulate the use
of trans fats, to minimise their content in products. Thus,
in the current environment, it is essential to find new ap-
proaches that are aimed at either minimising the occur-
rence of trans fats in products due to the hydrogenation
process or new approaches to fat processing.

» Discussion
The production of target fats in Uzbekistan was considered
in a fairly comprehensive manner in the presented study.
Nevertheless, there are quite a few difficulties in this area
in Uzbekistan despite its significant role for the economic
well-being of the state and the industry. Thus, considering
the health risks associated with trans fats, it is crucial to
implement strict regulations to minimise their presence
in food products. The Uzbek authorities should consider
reviewing existing legislation to determine whether it is
effective in the current context of global trans-fat restric-
tions. Furthermore, it is still effective to stimulate innova-
tive development to create and implement the latest tech-
nologies that could improve the quality of reproducible
hydrogenated fats or use a different processing technology
(Borsolyuk & Verbytskyi, 2023). Grants, tax incentives, and
cooperation with academic institutions and industry ex-
pertsshould be the state’s tools for this purpose. This should
especially apply to small and medium-sized enterprises,
providing them with both technical and financial support.
Work needs to be done on the consumer side as well.
Public awareness campaigns, seminars, and educational
materials can empower consumers to favour healthier fat
options and stimulate demand for trans fat-free products
(Tkach et al., 2023). The same applies to the promotion of
sustainable practices in the edible fats industry, such as
responsible sourcing of raw materials, optimising produc-
tion processes to minimise waste and emissions, and pro-
moting environmentally friendly packaging, can contrib-
ute to a healthier environment and increased consumer
confidence (Yemchenko, 2022). Promoting cooperation
between industry stakeholders, including producers,
manufacturers, and regulators, can facilitate the sharing
of best practices, standards, and technological advances.
Establishing industry-wide guidelines on fat processing
methods, labelling transparency, and quality standards
can improve consumer confidence and product integrity
(Shahini et al, 2023). By implementing these policy rec-
ommendations, Uzbekistan will be able to overcome the
challenges of the targeted edible fats industry, address the
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public health problems associated with hydrogenated
fats, promote innovation and sustainable development,
and ultimately improve the well-being of its population.
In the present study, the role of fats, their uses, and ap-
plications were described in sufficient detail. A. Zbikows-
ka et al. (2023) evaluated current trends in fat modifica-
tion. The researchers described the significance of solid
fats in food production and their importance for both
practical use and nutritional value. Within the framework
of the study, the researchers noted that conventional
methods of fat modification, such as partial hydrogena-
tion, are known for reducing nutritional value, therefore
suggesting other approaches such as enzymatic transes-
terification. It was concluded that it is crucial, first of all,
to ensure better health levels in countries, to utilise newer
methods of fat modification.

E Troncoso & G. Tonetto (2023) reached analogous
conclusions in their economic analysis of sunflower oil
hydrogenation. Researchers have pointed out the impor-
tance of hydrogenation in modifying fats and oils for vari-
ous applications including food and non-food industries.
However, they also noted that conventional hydrogena-
tion methods using nickel-based catalysts often produce
undesirable trans fatty acids, requiring expensive filtra-
tion and bleaching processes to remove traces of nickel
and ensure product quality. The researchers proposed the
use of platinum monolithic catalysts as a solution to re-
duce processing costs by eliminating filtration stages. In
their conclusions, they note the significance of switching
to this kind of technology, both to preserve the health of
citizens and for environmental and economic reasons.
The present study also indicated that there are problems
caused primarily by the negative effects of hydrogenated
fats on human health, which may make their subsequent
use hazardous. Therefore, public authorities should adopt
policies that aim to introduce innovative technologies
that can reduce the level of harm caused by this process or
introduce new types of edible fats processing.

W. Wongjaikham et al. (2022) investigated the produc-
tion of low trans-fat margarine. The researchers pointed
out that the importance of fats in the diet is really high.
However, conventional hydrogenation methods often re-
sult in the formation of trans fatty acids, which is a health
hazard. In this regard, the researchers also suggested that
the pilot plant could be used to produce low trans-fat mar-
garine. In other words, the implementation of the technol-
ogy described in this study, or any other technology, will
considerably improve the situation in terms of the level of
health quality among the citizens of the country. K. Sat-
tarov (2023) reviewed the production of target edible fats
in step hydrogenation technology and their utilisation. He
pointed out that the quality of the catalyst, activity, du-
rability, and stability in isomer formation during hydro-
genation are essential for the efficient performance of this
process. The study revealed the problem of trans-isomer
formation due to hot temperatures, catalyst specificity,
and feedstock composition rich in unsaturated fatty acids.
The researcher believes that a critical need in the indus-
try is the development of catalysts: despite considerable
progress in this area, the problem is still not fully solved.
The present study did not focus so much on issues that ad-
dress the need for the development of new catalysts. Still,
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since it is an approach to harm reduction in terms of harm
to public health, it is effective.

E Menaa et al. (2013) noted the need to create inno-
vative technologies in this area. The researchers outlined
three key strategies to focus on creating healthy edible oils
that are low in saturated fatty acids. They recommended
the use of fat substitutes for this purpose to mimic the
functional and sensory properties of fats while reducing
calories, the use of chemical or enzymatic processes in the
creation of structured lipids, and the genetic modification
of fatty acid composition. However, the researchers also
noted the need for more long-term research on this topic
to fully assess the impact of all these changes on health
outcomes. This study also observed the need for improve-
ment in the context of utilisation of dietary fats to improve
the standard of living of the population. Thus, the use of
this type of technology is relevant to achieve this goal.
Z. Wang (2020) analysed the edible oil market in China.
The study described many features of this market in the
country. Specifically, it was shown that individual firms
attempt to gain competitive advantage by lowering prices
below market prices. The researcher generally considers
this strategy to be quite effective in attracting new users.
In this regard, he recommends more active application
of various marketing tools, changing the development
strategies of their enterprises to increase the efficiency of
their companies. The present study described the specific
features of the existence of the edible fats market in Uz-
bekistan. It was shown that this market is developing quite
rapidly in the country, with many opportunities for expan-
sion. In China, the situation is a bit different, with more
problems with the competitive situation, among other
things. Nevertheless, in the future, the situation in the Uz-
bek market may come to a state that is currently observed
in China. In this regard, these recommendations can also
be used in Uzbekistan in the future.

»Conclusions
The study concluded the role of quality production of ed-
ible fats for better functioning of the entire food industry.

uses, whether for margarines, cooking oils, confection-
ery, or food additives. The hydrogenation process, the key
aspect discussed, alters the molecular structure of fats,
increasing their stability, shelf life, and suitability for in-
dustrial applications. However, this transformation also
produces trans fats, which are known for their adverse
health effects. In modern environment, regulatory frame-
works around the world are evolving to change the way
trans fats are regulated to ensure better health outcomes
for countries.

The economics of hydrogenation, particularly in Uz-
bekistan, are highlighted through cost analyses and mar-
ket trends. The profitability of hydrogenated fats is affect-
ed by a range of factors, including production costs, raw
material prices, and market demand. The study provided
information on profitability calculations with potential
income and payback periods. Although the calculation
was made with some assumptions, it makes it clear that
running such a business in the current environment is
still effective in terms of profitability. It costs USD 72 to
produce 20 litres of hydrogenated fats in Uzbekistan. Fur-
thermore, the study described selected trends related to
the development of this industry in the country. Thus, the
evolution of the oil and fat industry of Uzbekistan was pre-
sented, demonstrating the achievements in diversifying
the processing of oilseeds and meeting the needs of the
internal market. Revenues of the oil and fats industry in
Uzbekistan totalled USD 514.5 mn in 2023 and are forecast
to grow annually by 7.4%.

Nevertheless, the trans fats that arise from the hy-
drogenation process are still a significant problem for
their subsequent increased production. Therefore, it is
relevant for future research to propose innovative ap-
proaches to reduce health hazards due to the hydrogena-
tion of dietary fats.
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» AHoTauia. laiysb BUPOOHUIITBA JKUPY € ONHIEID 3 BaXKJMBUX | MIBUJKO3POCTAIOUUX CKJIAMOBUX Xap4oOBOI
cepu Y3berucrany, y 3B’sI3Ky 3 UMM IIPOBeJleHHS aHaJIi3y eKOHOMIYHOI YaCTUHU HaWBaKJ/IMBIlIMX il eJIeMeHTiB €
aKTyaJbHUM. MeTOo0 IbOTO IOCTIIKEeHHSI CTaJI0 PO3WISIHYTH IIPOIleC TigpoTreHi3arii 3 TOYKH 30py 0COOIMBOCTEHN
BUTpAaT Ha BUPOOHWITBO Ta IUTAaHb IiHOYTBOPEHHs. MeTomamu, IO 3aCTOCOBYBAJIWCS B paMKax IOCJIiKeHHS,
CTaJIV OMMCOBUH, CUCTEMATHU3Aallisl Ta JiaJeKTUYHUI. Y paMKax JOCTiIKeHHsT Oy/I0 TOKAa3aHo, 0 BUPOOHUIITBO Ta
BUKOPUCTAHHA NJIbOBUX XapUYOBUX ;KUPIB BilirpaloTh }KUTTEBO BaXKJIUBY POJIb Y XapuOBill IPOMHUCJIOBOCTI, OCKIIbKYU
JaI0Th 3MOTY IOCSATTU MEeBHUX XapaKTePUCTUK iHIINX NPOAYKTiB. OfHAK, 1Jis1 OLIbII e(peKTUBHOIO 3aCTOCYBAaHHS
SKUPIB, 4aCTO BUKOPUCTOBYETHCS MIpOLielypa rifpyBaHHs. Y po0oTi 6inbll feTaabHO OyJI0o OIMCaHO ii CYyTh, a TAKOK
MIPOBEEHO €KOHOMIYHY OILiHKY AOIJIBHOCTI IIPOBENEHHs IPOIecy TiIpyBaHHA. bylo MiIKpecjieHo BasKIWBICThb
BUOOPY MPaBUJIBLHOTO peakTopa i KaTasi3aTropiB JJs MaKCcUMi3arlii MpruOYyTKOBOCTi, @ TAaKOK BILJIUB JIESTKUX iHIITUX
XapaKTEPUCTUK Ha Hei. Y paMKax JOCJiKEHHS TaKO)K 3BepTajiacs yBara Ha HeJOJIiKU IpoIecy TigporeHisarii
SKUPIB, IKUN HeraTUBHO BIIJIMBA€E HA 3JJ0POB’SI HACEJIEHH:A. Y 3B’fI3KY 3 IIUM, JifJIbHICTD, CIIPAMOBaHa Ha 3HI)KEHHS
HeraTMBHOTIO BILJIUBY B IaHii ranysi, mIOBUHHA IPOBOAUTHCA OisibII akTUBHO. KpiM Toro, yBara npupinsanacs i ouinni
CTaHy pUHKY Xap4OBUX 3KUPiB B Y30eKucTaHi: OyJI0 BijldHa4eHO CTPiMKi TeMITN 3pOCTaHHs rajrysi, 1110 OyJ10 Bii3HaYeHO
3aBJISIKY 30iJIBIIIEHHIO JOXOMIB MiJIPUEMCTB, sIKi 3aiiMaIOTHCSI BUPOOHUIITBOM IIiel mpoayknii. OTpuMaHi pe3ynsraTi
MOKYTb OYTH 3aCTOCOBaHi MiJIPUEMCTBAMH JJI 3MiHM IPUHININB IIPOBEIeHHS IIPOIECY TiporeHisartil, a TaKox
JePYKaBHOIO BJIA0I0 AJ1s1 DOPMYBaHHS JOBIOCTPOKOBOI IOITUKHA PO3BUTKY TaTy3i
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» Abstract. This study was aimed at identifying the risks that affect financial management in the agro-industrial
sector of Ukraine during military operations in order to develop effective countermeasures. The research methodology
included an analysis of the main risks, such as exchange rate fluctuations, inflation, disruption of supply chains and
political instability, as well as an assessment of strategies to minimise these risks. The main stages of risk management
are identified as identification, assessment, and monitoring of risks, as well as development of appropriate strategies,
such as investment diversification, insurance, and hedging. The study results showed that the key factors for ensuring
stability are the introduction of technological innovations, government support, creation of reserve funds and
diversification of funding sources. In particular, the development of modern agricultural technologies, subsidies,
soft loans and investments in infrastructure significantly increase the resilience of the agricultural sector to crisis
conditions. It is also important to plan cash flows to maintain liquidity and meet financial obligations in a timely
manner. The experience of several countries, such as Israel and Georgia, which have faced similar challenges, was
reviewed and analysed to see how they managed the financial resources of their agricultural sectors. The experience
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of these countries has shown that successful management of the financial resources of the agricultural sector in the
context of military conflict requires a comprehensive approach that includes technological innovation, government
support, financial planning and human capital development to ensure sustainable development of the agricultural
sector in times of war. This approach allows not only preserving but also developing the agricultural sector, ensuring

food security and economic stability of Ukraine

» Keywords: risk management; agriculture; instability; investment; exports

» Introduction

Ukraine’s agricultural sector faces many challenges, in-
cluding difficulties in financial management, which have
been exacerbated by the ongoing hostilities. Businesses
suffer from exchange rate volatility, high inflation, sup-
ply chain disruptions and complications in accessing
finance. Effective management of financial resources is
critical to ensure the survival and development of the ag-
ricultural sector in times of war. Studying these aspects
will help to develop new approaches to financial planning
and risk management.

Many researchers, both in Ukraine and abroad, have
been paying attention to the issues of financial manage-
ment in the agricultural sector. Their research provides
valuable information on risks, challenges, and ways to
counteract them. M. Khudaykulova et al. (2022) studied
the impact of the military conflict on the Ukrainian econ-
omy, in particular on the agricultural sector, and pointed
to a significant increase in financial risks due to the ris-
ing cost of credit, exchange rate instability, and logistical
problems. S. Williams & R. Karen (2019), in turn, proposed
the creation of state support programmes for agricultural
enterprises and the development of specialised financial
instruments to minimise risks, including those caused by
the war. M.V. Soomiyol & O. Fadairo (2020) analysed the
cases of agricultural enterprises that were able to adapt
to the conditions of military conflict by optimizing costs,
diversifying sources of income and introducing new tech-
nologies. M. De Rosa et al. (2019) pointed out that agri-
businesses that implement diversification strategies and
actively use risk insurance demonstrate greater resilience
to crisis situations. V. Liashenko et al. (2022) analysed the
role of international organizations in supporting agribusi-
nesses in conflict situations.

A. Faqgih et al. (2020), in turn, argued that coopera-
tion with international donors and financial institutions
can significantly reduce financial risks and contribute to
the stabilization of the sector. A. Rijanto (2021) empha-
sised the importance of introducing modern financial
technologies, such as blockchain and financial platforms,
to increase transparency and efficiency in financial re-
source management. M. Hamulczuk et al. (2023) studied
the impact of military conflicts on global agri-food supply
chains. M.A. Arias et al. (2019) also noted that internation-
al cooperation and support can help reduce the negative
impact of conflicts on agricultural markets and ensure the
stability of food supplies. K. Brockova et al. (2021) drew
attention to the importance of innovation and technolog-
ical development as key factors that allow agribusinesses
to remain competitive even in difficult conditions.

The studies of the previous authors provide valuable
theoretical and practical material for analysing the risks
of financial resource management in the agro-industrial
complex of Ukraine. They confirm the importance of an
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integrated approach to risk management, cooperation
with international institutions, and the introduction of
modern technologies to ensure financial sustainability
and development of the sector in the context of military
conflict. Despite a considerable amount of research, some
aspects of financial resource management in the agro-in-
dustrial complex in times of war remain insufficiently
studied. There is a need to study the adaptation of suc-
cessful international financial management practices to
the specific conditions of the Ukrainian agricultural sector
in the context of the conflict.

The purpose of this study was to identify the risks af-
fecting financial management in the Ukrainian agricul-
tural sector during the war in order to identify effective
countermeasures. The objectives of the study included:
assessing the impact of conflicts on the global financial
strategies of Ukrainian agribusinesses; developing and
implementing innovative financial instruments to reduce
risks and improve management efficiency; and studying
the role of government and non-government institutions
in maintaining the financial stability of agricultural enter-
prises during the war.

»Materials and methods

The study is based on data from the State Statistics Service
of Ukraine, in particular on economic indicators of the ag-
ricultural sector for the period from 2013 to 2023. Data on
gross domestic product (GDP), production in agriculture,
forestry and fisheries, exports of agricultural products,
and capital investments in the agricultural sector are in-
cluded. The statistics used cover key indicators that affect
the financial stability of agricultural enterprises, including
the impact of the military conflict on economic activity.
The economic accounts of agriculture in Ukraine and the
volume of capital investment in agriculture were allocated
only until 2022 due to the lack of up-to-date data in the
State Statistics Service of Ukraine.

The research methodology includes several key stag-
es: risk identification, risk assessment, consideration of
risk management strategies, risk monitoring and control,
financial planning in an uncertain environment, innova-
tion and strategic management. The main sources of risks
that may threaten the financial stability of agricultural
enterprises during military conflict were identified. For
this purpose, data and current trends affecting the agri-
cultural sector were analysed.

The identified risks were quantified. A statistical meth-
od was used to assess the impact of each factor on the fi-
nancial performance of agricultural enterprises. For this
purpose, the potential losses from negative factors were
analysed. Risk management strategies were considered.
Different approaches to minimizing or avoiding risks, such
asinvestmentdiversification, insurance, hedging and other




financial instruments, were considered. The advantages
and disadvantages of each approach were analysed, tak-
ing into account the specifics of agricultural enterprises.

A system of risk monitoring and control was consid-
ered. This included continuous monitoring of risks and
the effectiveness of the measures taken. The results of
monitoring were analysed to detect changes in the risk
environment in a timely manner and adjust manage-
ment strategies. Financial strategies were explored to help
businesses adapt to rapidly changing conditions. This en-
compasses the creation of reserve funds, diversification
of funding sources, adaptation of budgets and cash flow
planning. Innovative technologies in production, logistics
and management, as well as human resource manage-
ment, were considered to assess their impact on the sus-
tainability and competitiveness of agricultural enterprises
during the crisis.

To assess the impact of various factors on the finan-
cial stability of agricultural enterprises, authors analysed
key aspects such as agricultural production, production
and logistics costs, financial investments in development,
and exports. This allowed quantifying the risks and their
potential impact on financial results. Statistical methods
were used to analyse historical data and identify trends.
Data before and after the military conflict were compared
to identify changes in the financial performance of agri-
cultural enterprises. This allowed determining the main
impacts of the war on economic activity.

Examples of risk management in other countries,
such as Israel and Georgia, were studied (Israel: Country
file..., n.d.; Georgia: From reformer..., 2018; Countering
economic dependence..., 2022). A comparison of risk
management strategies applied in Israel and Georgia was
conducted. The analysis covered technological innova-
tions, government support, creation of reserve funds and
insurance mechanisms.

» Results

Risk management is a key component of financial re-
source management, especially in times of crisis and
military conflicts. Its main goal is to identify, assess and
minimise potential risks that may adversely affect the op-
erations of agribusinesses. Risk management helps busi-
nesses prepare for possible uncertainties and challeng-
es, ensuring their financial stability and competitiveness
even in the most difficult conditions. In the context of the
war in Ukraine, risk management is of particular impor-
tance as it helps businesses prepare for uncertainties and
challenges, ensuring their financial stability and compet-
itiveness even in the most difficult circumstances. The
first and most important stage of risk management is risk
identification. This process involves identifying possible
risk factors that may threaten the financial stability of the
enterprise (Bilal & Baig, 2019). In the context of the war
in Ukraine, these factors include currency fluctuations,
rising inflation, disruption of supply chains, political in-
stability, as well as the destruction of infrastructure and
production facilities. For example, sharp changes in the
exchange rate can lead to significant losses for businesses
with foreign trade contracts. Disruptions in supply chains
can complicate the supply of raw materials and sales of
finished products, which also affects financial results.

Semenenko et al. @

Developing a risk management strategy involves
choosing approaches to minimise or avoid risks. Such ap-
proaches include investment diversification, insurance,
hedging and other financial instruments. In the context
of the war in Ukraine, investment diversification may in-
volve the distribution of financial resources between dif-
ferent assets or projects both in the country and abroad,
which reduces dependence on one source of income and
mitigates risks. Insurance helps to cover potential losses
in the event of insured events, such as the destruction of
production facilities. Hedging involves the use of finan-
cial instruments, such as forward contracts or options, to
protect against unfavourable market movements (Rob-
les, 2021). The choice of specific risk management strate-
gies depends on the specifics of the company’s activities,
its financial condition and market conditions.

Monitoring and controlling risks are the final stage
of risk management, which involves constant monitoring
of risks and the effectiveness of the measures taken. In
Ukraine, during the war, this allows for timely detection of
changes in the risk environment and adjustment of man-
agement strategies. For example, if there is an increase in
inflation, a company may increase its reserves or revise its
lending terms. Monitoring and control also include regu-
lar risk reports and analysis of the effectiveness of meas-
ures, which allows the company’s management to make
prompt and informed decisions. Monitoring and control
also include regular risk reports and analysis of the effec-
tiveness of measures, which allows the company’s man-
agement to make prompt and informed decisions.

Financial planning in the context of the war in
Ukraine is critical to the viability of agricultural enterpris-
es. It includes the development of financial strategies that
help businesses adapt to rapidly changing conditions. The
main elements of financial planning are aimed at ensur-
ing flexibility, resilience, and efficiency in financial deci-
sion-making, which is especially important in the context
of economic and political uncertainty caused by the war
(Srebro et al., 2021). One of the key elements of financial
planning is the creation of reserve funds. In times of war,
such reserves can be used to cover operating expenses,
pay salaries, purchase necessary resources, or eliminate
the consequences of destruction and losses caused by
hostilities. Adaptation of budgets is necessary to meet
new economic conditions. Regular budget reviews allow
businesses to respond quickly to market changes, includ-
ing cost-cutting and optimizing operations (Onyiriuba et
al., 2020). This includes analysing costs and revenues,
identifying priority areas for funding, and reducing inef-
ficient costs.

Strategic management in the agricultural sector in-
volves long-term planning and implementation of meas-
ures aimed at ensuring the sustainability and competi-
tiveness of enterprises. In the context of military conflict,
strategic management is of particular importance, as it
allows enterprises to adapt to new challenges and ensure
sustainable development. Implementation of innova-
tions is one of the key aspects of strategic management
(Saiz-Rubio & Rovira-M4ds, 2020). In Ukraine, this may
include agrotechnologies, digital platforms for financial
management, and other innovative solutions that help to
adapt to new conditions. For example, the introduction of
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automated management systems can optimise produc-
tion processes, reduce labour costs and improve product
quality. Human resource management is also an impor-
tant element of strategic management. In Ukraine, pro-
viding training and support to staff, professional devel-
opment and introducing incentive programmes helps to
retain key personnel and ensure high levels of productivi-
ty. Investing in human resource development contributes
to improving the quality of products and services, which
allows businesses to remain competitive in the market
(Baharin et al., 2020).
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The war that started in Ukraine in 2014 has become
one of the biggest threats to Ukraine’s economic devel-
opment, as it covers all spheres of public life and has a
profound impact on macroeconomic indicators, busi-
ness activity, investment climate, labour markets, and
the financial system. The military conflict has taken a
toll on GDP. A sharp decline in production, destruction
of infrastructure, losses in agriculture and industry, and
investment outflows have significantly reduced econom-
ic growth. Figure 1 shows the level of GDP and the share
of agriculture in GDP.

Agriculture, forestry and fisheries

0

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Figure 1. GDP and the share of agriculture in it from 2019 to 2023, million UAH
Source: developed by the authors on the basis of data from the Economic accounts of agriculture (n.d.)

The war affected Ukraine’s economy, causing a slight
decline in GDP and production in agriculture, forestry,
and fisheries in 2022. However, a partial recovery was ob-
served in 2023, indicating that the economy is adapting,
and the international community is supporting it. Further
development will depend on the stabilization of the situa-
tion in the country and the successful implementation of
recovery measures.

Ukraine’s agricultural sector showed steady growth
until 2021. However, the war that started in 2022 had a
significant impact on production volumes, especially in
the grain and industrial crops sectors. Despite these diffi-
culties, some sectors, such as vegetable and livestock pro-
duction, have shown resilience and even growth in the face
of the crisis. This underscores the importance of support-
ing and investing in the agricultural sector for its recovery
and sustainable development in the future. One of the
most catastrophic consequences of the war is the massive
destruction of infrastructure. The fighting has destroyed
roads, bridges, railways, energy facilities, buildings,
and other important infrastructure. Restoration of this
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infrastructure will require significant financial resourc-
es and time, which puts additional pressure on the state
budget and economic development of the country. The
war has caused a significant outflow of people from the
war zones. Large-scale migration flows have created com-
plex challenges for socio-economic systems. This has led
to a shortage of labour, especially skilled workers, which
complicates economic recovery and production develop-
ment. In addition, significant losses among the popula-
tion, including military personnel, affect the demograph-
ic situation in the country (Parkulab & Shikerynets, 2024).

The war has had a negative impact on the investment
climate in Ukraine. Instability, risks, and uncertainty as-
sociated with the conflict scare away both foreign and
domestic investors. Capital outflows, suspension of in-
vestment projects and a decline in foreign direct invest-
ment significantly limit opportunities for business devel-
opment and economic modernization. Investors demand
guarantees of security and stability, which are difficult to
provide in a time of war. Figure 2 shows capital invest-
ments in agriculture.
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Figure 2. Capital investments in agriculture in Ukraine from 2018 to 2022, million UAH
Source: developed by the authors on the basis of data from the Capital investments (n.d.)

The analysis of the data shows that capital invest-
ment in the Ukrainian economy and agriculture in par-
ticular has experienced significant fluctuations during
the period under review. In 2014, there was a slight de-
cline in investment due to the outbreak of the military
conflict. After a period of growth in 2018-2019, the COV-
ID-19 pandemic in 2020 caused a significant decline in
investment.

The recovery in 2021 was followed by a sharp drop
in 2022 due to the full-scale war, which significantly af-
fected investment activity. This highlights the economy’s
vulnerability to external shocks and the importance of a
stable environment for attracting investment. The war
has disrupted logistics chains, while rising energy pric-
es, reduced production, and increased defence spending

have created inflationary pressures. This is leading to
higher prices for goods and services, a decline in the pur-
chasing power of the population, and increased social
tensions. In addition, the country’s financial system is
experiencing severe shocks, including rising public debt,
budget deficits and currency instability. The war has also
affected Ukraine’s foreign trade. The blockade of ports,
the destruction of transport infrastructure, and the loss of
traditional markets and logistics routes have led to a sig-
nificant decline in exports and imports. This has a nega-
tive impact on foreign exchange earnings, trade balance
and economic stability of the country. Key industries
such as agriculture, metallurgy, and machine building
have been particularly affected. Table 1 shows the vol-
ume of agricultural exports.

Table 1. Exports of agricultural products from 2019 to 2023, million USD

Products 2019 2020 2021 2022 2023

Live animals, products of animal origin 1.277 1.188 1.345 1.472 1.363
Products of plant origin 12.915 11.883 15.538 13.473 11.717

Fats and oils of animal or vegetable origin 4.732 5.747 7.037 5.949 5.649
Prepared food products 3.220 3.361 3.788 2.497 3.272

All agricultural products 22.144 22.179 27.708 23.391 22.001

All exports 50.055 49.192 68.072 44.136 36.183

Source: developed by the authors on the basis of data from the Economic statistics/Foreign economic activity (n.d.)

Ekonomika APK. 2024. Vol. 31, No. 3




@ Risks of managing financial resources of the agricultural sector...

The table shows that the war in Ukraine has had a sig-
nificant negative impact on agricultural exports. Despite
some recovery in certain categories in 2023, the overall
trend points to a decline in exports due to disruptions
in logistics, infrastructure destruction and other military
activities. This situation underscores the importance of
adapting the agricultural sector to the new environment
and finding alternative ways to support exports. Positive
changes in Ukraine’s position on certain products were
mainly driven by the recovery in production and exports,
as well as improved access to the European market. In
2022, global market prices for most agricultural products
remained high, so the decline in exports in monetary terms
was less significant than in physical terms. The share of
agricultural exports to European countries increased due
to the blockade of ports and changes in logistics routes,
which resulted in products being shipped to neighbouring
countries first rather than directly to the end consumer. In
the marketing year 2022/23, 74.4% of agricultural products
were transported by sea, compared to 98% before the war.

In 2022, the demand for credit increased significantly.
Farmers needed additional working capital to maintain
their operating cycle. This was due to several main factors.
Firstly, there was a decline in prices for agricultural prod-
ucts, which had a negative impact on producers’ incomes.
Second, logistics costs increased due to disruptions in
transport chains and changes in logistics routes. Third,
there were problems with sales due to restricted access
to traditional markets. Additionally, the cost of inputs, in-
cluding fertilisers and crop protection products (CPPs),
increased significantly, which increased the financial bur-
den on farmers. The destruction and damage to agricul-
tural machinery, as well as the need for own transport to
ensure the efficient operation of enterprises, have caused
an additional need for investment financing. This also ap-
plies to the need to implement energy-efficient solutions
to help reduce energy costs. In such a difficult situation,
the most effective programme for Ukrainian farmers has
been the State programme “Affordable loans 5-7-9%". The
present programme is in great demand, as it reduces lend-
ing costs and provides the necessary financial resources
for the stable operation of agricultural enterprises. Thanks
to this programme, agrarians such as Myronivsky Hlibo-
product, Kernel, Astarta and many others can access af-
fordable financing, which is critical for their survival and
development in the face of economic instability and war
(Businesses have received..., 2023).

Although the country has faced significant challenges
due to the military conflict, certain measures have proved
to be quite effective. In particular, the use of state sup-
port, the creation of reserve funds, and the introduction
of digital financial technologies have helped to ensure a
certain level of financial stability in the agricultural sector.
State support included concessional loans and subsidies
that helped farmers secure the necessary working capital
and investments. Electronic payment systems and digital
platforms for managing financial flows allowed farmers to
respond quickly to market changes and receive the nec-
essary funds quickly. However, there is a need to further
improve these strategies and develop new approaches to
improve the situation.
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Israel has many years of experience in agriculture in
the face of constant military confrontation, which can be
extremely useful for Ukraine, which also faces military
challenges. Israel’s experience shows that the agricultural
sector can remain stable and productive even in difficult
conditions thanks to several key strategies. Firstly, Israel
has been actively implementing technological innova-
tions. The use of advanced technologies, such as drip ir-
rigation, hydroponics, and drones for field monitoring,
has significantly increased the efficiency and produc-
tivity of the country’s agricultural sector (Temper, 2009).
For Ukraine, which also faces water supply problems, the
introduction of such technologies could significantly in-
crease the productivity and sustainability of the agricultur-
al sector. In particular, drip irrigation could help Ukrainian
farmers to use water resources more efficiently, while hy-
droponics could allow them to grow crops in limited areas.

Government support plays a significant role in the
sustainability of Israeli agriculture. Agricultural enter-
prises such as Evogene, Afimilk, Aqua Moaf and others
receive significant support from the government through
subsidies, soft loans and insurance programmes (Kis-
lev, 2013). There are programmes such as The Green Plan,
which provides subsidies for investment in new technol-
ogies; the Fund for Encouraging Capital Investment in
Agriculture, which provides soft loans for the purchase
of agricultural equipment and technologies; and the
Agricultural Insurance Fund, which provides protec-
tion against losses due to natural disasters, pests, or war
(Countering economic dependence..., 2022). State sup-
port programmes include compensation for losses from
military operations, which helps farmers to rebuild their
farms after an emergency. Ukrainian farmers can adopt
this approach, as support from the state during wartime
is essential to preserve and restore the agricultural sector.
Implementation of similar programmes in Ukraine could
ensure stability and recovery of agricultural production
even in the face of military conflict.

Georgia also has useful experience that can be applied
in Ukraine. After the military conflict with Russia in 2008,
which significantly affected the Georgian economy and
agriculture, the government of Georgia actively invested
in agriculture through development programmes. The
Agriculture and Rural Development Project programme
includes subsidies, soft loans and technical support for
farmers. The creation of agricultural cooperatives helps
farmers to share resources and increase production ca-
pacity (Asmus, 2010). For Ukraine, which is also facing
military challenges, the creation of cooperatives could
be an effective way to optimise resource use and increase
productivity. In addition, Georgia has implemented land
ownership reforms that have contributed to more efficient
use of land and increased investment in agriculture. Sim-
ilar reforms in Ukraine could ensure transparency and ef-
ficiency in the use of land resources, which is critical for
the development of the agricultural sector in a time of war.

These approaches ensure stability, increase efficien-
cy, and allow for quick recovery from crises, which is an
important example for Ukraine. The implementation of
Israeli strategies in agriculture can help Ukrainian farm-
ers adapt to the conditions of military conflict, maintain




productivity and ensure the country’s food security. In
the context of the military conflict in Ukraine, it is par-
ticularly important to find effective ways to counteract
risks and ensure the financial stability of the agricultural
sector. To achieve this goal, it is necessary to implement a
comprehensive approach that includes technological in-
novations, government support, creation of reserve funds,
diversification of funding sources and development of in-
surance mechanisms.

One of the main innovative technologies that can
be effectively used to manage the financial resources of
agricultural enterprises in Ukraine during the war is the
introduction of digital financial management platforms.
These platforms allow for the automation of financial
processes such as accounting, cost management, budg-
eting and cash flow forecasting. It is recommended to
introduce such systems, such as Enterprise Resource
Planning (ERP) systems, which integrate all aspects of the
enterprise into a single system. This will allow farmers to
respond quickly to changes in market conditions, ensure
transparency of financial transactions and reduce the risk
of financial losses. The introduction of blockchain tech-
nologies is also gaining importance in the management of
financial resources of agricultural enterprises. The use of
blockchain allows ensuring transparency and security of
financial transactions, reducing the risk of fraud and in-
creasing trust between counterparties. It is recommended
to develop and implement smart contracts for concluding
agreements for the supply of agricultural products. This
will automate payment and delivery processes, reducing
the risk of default and ensuring transparency of financial
transactions.

State support is crucial to ensure the stability of the
agricultural sector in times of war. Specific measures could
include the expansion of subsidy programmes for the pur-
chase of seeds, fertilisers and fuel, as well as concessional
lending to farmers. For example, the government could in-
troduce special soft loans with low interest rates for small
and medium-sized farmers to help them cover production
and modernization costs. The creation of reserve funds is
an effective way to ensure financial stability in times of cri-
sis. It is proposed to create both public and private reserve
funds that will provide quick access to financial resources
in case of emergencies. For example, the state could create
a special fund to help farmers affected by military oper-
ations to quickly compensate them for their losses. Di-
versification of funding sources is an important element
of a financial stability strategy. Agricultural enterprises
should actively attract various types of financing, such as
bankloans, investments from international organizations,
bonds and private equity. It is recommended to develop
cooperation with international financial institutions, such
as the World Bank or the European Bank for Reconstruc-
tion and Development, to obtain long-term loans on fa-
vourable terms. Insurance mechanisms are an important
tool for minimizing financial risks in agriculture. Crop and
property insurance programmes should be expanded.
For example, compulsory crop insurance against hostili-
ties and natural disasters could be introduced to provide
farmers with financial protection in the event of unfore-
seen circumstances.
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The war has significantly complicated the logistics of
agricultural products due to the blockade of ports and the
destruction of transport infrastructure. To mitigate risks,
it is recommended to develop alternative logistics routes,
for example, through Ukraine’s western borders, and to
invest in the restoration of damaged infrastructure. Coop-
eration with international logistics companies could help
to address these issues. Training and development of hu-
man capital is important for increasing the resilience of
the agricultural sector. It is proposed to organise trainings
and seminars on the use of modern agricultural technolo-
gies, as well as to develop professional development pro-
grammes for farmers, agronomists and other specialists.
For example, international experts could be engaged to
conduct training programmes on the latest agricultural
technologies. Countering risks and ensuring the financial
stability of Ukraine’s agricultural sector during the war
requires a comprehensive approach that includes tech-
nological innovation, government support, creation of
reserve funds, diversification of funding sources, devel-
opment of insurance mechanisms, optimization of sup-
ply chains, innovations in financial planning and human
capital training. Such an approach will not only preserve
but also develop the agricultural sector, ensuring food se-
curity and economic stability of the country.

» Discussion

The results of the study underline the critical importance
of risk management for the financial stability of agricul-
tural enterprises in Ukraine, especially in times of crisis
and military conflict. Effective risk management involves
identifying, assessing and mitigating potential threats to
financial sustainability and competitiveness. For agribusi-
nesses in Ukraine, risks can arise from a variety of factors,
including currency fluctuations, inflationary surges, sup-
ply chain disruptions and political instability. The context
of the military conflict in Ukraine exacerbates these risks,
highlighting the need for robust risk identification and as-
sessment systems to ensure the sustainability of the agri-
cultural sector.

A. Adelaja & J. George (2019) also focused on the im-
pact of currency fluctuations on agricultural enterprises
during military conflicts. Their study emphasises the need
to develop financial management strategies that would
reduce the risks of such fluctuations. O. Akinci & A. Quer-
alto (2024), in turn, found that sharp currency fluctuations
do indeed lead to significant financial losses, especially
for enterprises that depend on imported inputs. The pa-
per highlights the importance of implementing hedging
and investment diversification mechanisms to reduce
exposure to such risks. These results are consistent with
the findings of the current study that currency fluctua-
tions are a significant source of risk. The difference is that
the authors propose the active use of foreign exchange
forward contracts to hedge risks, while the current study
focuses on a comprehensive approach, including diversi-
fication and insurance.

The development of effective risk management strat-
egies is critical to mitigate the identified threats, especial-
ly in the current environment in Ukraine. The main ap-
proaches include allocating financial resources through

Ekonomika APK. 2024. Vol. 31, No. 3




@ Risks of managing financial resources of the agricultural sector...

investment diversification, protecting against risks
through insurance, and reducing risks through hedging.
Diversification of investments allows distributing capital
among different assets or projects, which helps to reduce
dependence on a single source of income. Insurance pro-
vides protection against specific risks, providing compen-
sation in the event of unfavourable events. Hedging using
financial instruments, such as forward contracts or op-
tions, protects against negative market movements. The
choice of a particular strategy depends on the specifics
of the company’s business, its financial position and con-
ditions in the domestic and foreign markets of Ukraine.
E.D Lioutas & C. Charatsari (2021) examined the role of
state support in ensuring the financial stability of agricul-
tural enterprises during the crisis. They conclude that the
most effective instruments are direct subsidies and con-
cessional loans. The current study also supports the need
for state support, but also puts an emphasis on the impor-
tance of creating reserve funds and using modern finan-
cial technologies. The authors focus more on traditional
methods of state support.

Continuous monitoring and control of risks is criti-
cal to adapt to changing conditions during the military
conflict in Ukraine. This means regularly tracking risk
factors and assessing the effectiveness of mitigation
measures. For example, during periods of rising infla-
tion, businesses may need to adjust provisions or revise
lending terms to reflect the war. Regular reporting and
analysis allow for informed decision-making in a timely
manner, which contributes to the effective management
of financial risks in times of war. S.A. Khan et al. (2022)
studied the impact of supply chain disruption on the
agricultural sector. They found that the main problems
arise from delivery delays and increased transport costs.
X. Gao (2019), in turn, suggested creating alternative
logistics routes and investing in infrastructure rehabil-
itation. One of the author’s key recommendations was
to focus on the introduction of modern technologies to
improve the efficiency of logistics processes in the coun-
try. The current findings also emphasise the importance
of logistics recovery and diversification of supply routes.
However, the authors point out the importance of inter-
national cooperation for logistics recovery.

In Ukraine, careful financial planning is crucial to
ensure the sustainability of agricultural enterprises. Key
strategies include the creation of reserve funds, diversifi-
cation of funding sources, adaptation of budgets and ef-
fective cash flow planning. Reserve funds are a financial
reserve to cover unforeseen expenses or losses, ensuring
the continuity of operations. Diversification of funding
sources, such as bank loans, bonds and foreign invest-
ment, reduces dependence on a single source and ensures
a stable flow of capital. Adapting the budget allows agri-
cultural enterprises to respond quickly to changes in the
market, optimizing costs and setting funding priorities.
Effective cash flow planning ensures liquidity and timely
fulfilment of financial obligations, which is important for
maintaining financial stability in an uncertain environ-
ment. S.0. Adongo et al. (2020) focused on the impact of
inflation on the financial planning of agricultural enter-
prises. They found that the creation of reserve funds and
diversification of funding sources are key to protecting
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against inflationary risks. Similar to the current study, the
importance of reserve funds and diversification is empha-
sised, but the authors also considered the use of interna-
tional financial institutions, which makes their approach
more global.

H. Friedmann (2021), in turn, highlights the impor-
tance of using international financial institutions to ob-
tain additional resources. In the context of Ukraine, where
the agricultural sector is facing significant challenges due
to the military conflict, this approach can be critical to en-
sure access to finance and investment needed to support
agricultural enterprises. Strategic management focuses on
long-term planning and building resilience. In Ukraine’s
agriculture sector, innovation, infrastructure rehabilita-
tion and human resource development are key. Techno-
logical advances in production and logistics can increase
efficiency and reduce costs. Investments in human capital
through training and incentive programmes are crucial to
retain key personnel and ensure high levels of productiv-
ity. T.P. Tomich et al. (2019) and P. Frankelius et al. (2019)
investigated the impact of technological innovation in the
agricultural sector during military conflicts. Both studies
found that process automation and the use of drones were
key to maintaining productivity. Their research included
case studies of how these technologies have been im-
plemented at various enterprises. The current study also
supports the use of innovative technologies, but provides
a more general overview of the possibilities, while the au-
thors provide specific examples.

The ongoing conflict in Ukraine has severely affected
its economy, including the agricultural sector. The war has
resulted in a significant drop in GDP and agricultural pro-
duction, particularly of grain and industrial crops. Howev-
er, certain sectors, such as vegetable and livestock produc-
tion, have shown resilience. Destruction of infrastructure,
labour shortages and a negative investment climate are
some main consequences of the conflict. Studying the
strategies of conflict-affected countries such as Israel and
Georgia provides valuable insights. Israel’s use of techno-
logical innovation, government support and reserve funds
has maintained its agricultural stability. Georgia has pro-
moted the creation of agricultural cooperatives that help
farmers share resources, reducing costs and increasing
production capacity. T. Ben Hassen & H. El Bilali (2022)
also analysed the impact of the war on the agricultural
sector. They found that the blockade of ports and the de-
struction of transport infrastructure are key problems. The
authors suggest finding alternative markets and develop-
ing the domestic market as adaptation strategies. The cur-
rent study also emphasises the importance of reopening
logistics routes, but the author focuses more on finding
new markets.

For Ukraine, adopting a comprehensive approach to
risk management and financial planning is crucial. This
includes attracting technological innovations, securing
government support, creating reserve funds, diversifying
funding sources and developing insurance mechanisms.
Optimizing supply chains, using modern financial plan-
ning tools and investing in human capital are also impor-
tant. Such an integrated strategy would not only reduce
risks but also contribute to the recovery and sustainable
development of Ukraine’s agricultural sector.




In general, the results of studies by various authors
confirm the importance of risk management in the agri-
cultural sector during military conflicts, while focusing
on different aspects and approaches to addressing these
problems. Effective implementation of these strategies
can significantly increase the resilience and stability of ag-
ribusinesses in conflict situations, ensuring their contin-
ued contribution to the economy and food security.

»Conclusions

The study covers a comprehensive analysis of financial
risk management in the agricultural sector in the context
of military conflict. The study covered the stages of risk
management, financial planning and strategic manage-
ment, as well as an analysis of the impact of the war on
Ukraine’s economic performance.

The study found that the war in Ukraine has had a
significant impact on the country’s economy, causing a
drop in GDP a decline in agricultural production and a
loss of investment. However, some sectors, such as vege-
table and livestock production, have shown resilience to
the crisis. This underlines the importance of supporting
and investing in the agricultural sector for its recovery
and sustainable development. Agricultural output de-
clined from UAH 1,366 billion in 2021 to UAH 1,074 bil-
lion in 2022. Capital investment in agriculture also de-
creased from UAH 67 billion in 2021 to UAH 50 billion in
2022. Exports decreased from UAH 68 billion in 2021 to
UAH 36 billion in 2023.

Based on the experience of other countries, such as
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agricultural sector in times of conflict were considered.
Israel actively introduces technological innovations,
provides significant state support and creates reserve
funds. State support for the Georgian agricultural sec-
tor is mainly focused on financial support, subsidies for
farmers and insurance programmes aimed at reducing
financial risks in difficult conditions. To ensure the fi-
nancial stability of Ukraine’s agricultural sector during
the war, a comprehensive approach should be imple-
mented, including technological innovations, govern-
ment support, creation of reserve funds, diversifica-
tion of funding sources and development of insurance
mechanisms. This will not only preserve but also devel-
op the agricultural sector, ensuring food security and
economic stability of the country.

The main limitation of the study is the lack of ac-
cess to all necessary data due to limited openness of
information and limited resources during the military
conflict. Further research could focus on developing
specific recommendations for the introduction of new
technologies in Ukraine’s agricultural sector during
the crisis. It is also worth investigating the effective-
ness of various financial instruments and state sup-
port programmes to ensure the stability of agricultural
enterprises.
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» AHoTaLif. MeTolo IbOT0 AOCTiKeHHs OYy/I0 BUSIBJIEHHS PU3HKIB, SIKi BIVIMBAIOTh HA yIIpaBJIiHHA (piHaHCcaMu B
arponpoMUCIOBOMY CEKTOpi YKpaiHU MifJ 4ac BiiCbKOBUX Jill, 3 MeTOI0 pO3pOOKU e(DeKTUBHUX 3aXO/iB MPOTHUIL.
MerTopoJioris JOCTiIsKEHHS BKJIIOYaJIa aHaIi3 OCHOBHUX PU3UKIB, TAKUX K KOJIMBAHHS BAJIIOTHUX KypCiB, iHJIsIIIs,
TIOpYIIeHHs JAHIIOTiB IOCTaYaHH:A Ta IOJIiTUYHA HeCTa0l/IbHICTh, @ TAKOK OIL{HKY CTpaTeriil MiHimMizanii iux pusukKis.
OCHOBHMMU eTallaMM YIIPaBJIIHHA PU3MKaMU BU3HA4YeHO ifeHTU(iKallilo, OLiHKY Ta MOHITOPUHT PU3UKIB, a TAKOXK
pO3pOOKY BiIIIOBITHUX CTpATeTild, TAKUX SIK AUBepcudiKallisi iHBECTHUIIH, CTpaxyBaHHS Ta XeJPKyBaHHs. Pe3ynbrarn
JOCJIiPKeHHS II0Ka3aJIy, 1110 KJII0YOBUMHU (pakTopaMu 3abeanedyeHHs CTabiIbHOCTI € BIPOBaAsKeHHA TEXHOJIOTTUHUX
iHHOBali}, JepskaBHA MiATPUMKA, CTBOPEHHs pe3epBHUX (OHAIB Ta quBepcudikaris mxepes ¢iHaHCYyBaHHS.
30KpeMa, pO3BHUTOK CyYaCHUX arpoTeXHOJIOTiH, cyOcupii, MmiJIbroBi KpeauTu Ta iHBecTUIil B iHQpacTpyKTypy
3HAYHO MiJBUIIYIOTh CTiHKICTh arpapHOro ceKTOpy A0 KPU30BUX YMOB. BayKJIMBUM TaKO3K € IJIaHYBAaHHSA IPOIIOBUX
TOTOKIB JJIsl MATPUMKH JIIKBiTHOCTI Ta CBOEYaCHOTO BUKOHAHHsS (DiHAHCOBUX 3000B’si3aHb. ByJIo po3mIsTHYTO Ta
MPOAaHaJIi30BaHO OCBIJ IEKUIBKOX KpailH, TAKKUX sIK 13paink Ta I'pysis, AKi 3ITKHYINCS 3i CXOKUMU BUKJIUKAMH, 1100
1no6auuTH, IK BOHHU YIpaB/IsAau (piHAaHCOBUMU pecypcaMM CBOIX arpapHMX CeKTopiB. JIOCBif IUX KpaiH IOKa3as,
1110 yCIillIHe YIpaBJ/iHHA (iHAHCOBUMU peCcypcaMM arpapHOro CEKTOPY B YMOBaX BiliCbKOBOTO KOH(QJIIKTYy BUMAarae
KOMIIJIEKCHOT'O IiJXOAY, sIKWM BKJIIOYA€E TeXHOJIOTiYHi iHHOBAaLil, nepskaBHy HNiATPUMKY, (biHaHCOBe IJIaHYBAaHHS Ta
PO3BUTOK JIIOACHKOTO KamiTaiy IJjis 3abe3MedYeHHsI CTaJIor0 PO3BUTKY arpapHOT0 CEKTOPY B YMOBax BiifHUM. Takuit
MIXio 703BOJIsIE He JuIle 30eperty, a i po3BUBATH arpapHUM CEKTOp, 3a0e3Nedyiour IIPOIOBOJIbEYY Oe3IeKy Ta
€KOHOMIYHY CcTabiMbHICTE YKpalHu

» KniouoBi cnoBa: yipasJiiHHs pUSHUKAMHU; CLJIbChbKE TOCIOIaPCTBO; HECTA0IIbHICTD; iHBECTHIIIT; EKCTIOPT
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