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» Abstract. The purpose of this study was to analyse the effects of digitalisation on improving the efficiency
of financial processes in the agricultural sector under martial law. The study focused on the key technologies
contributing to the development of financial processes in agriculture, such as financial technologies, artificial
intelligence, blockchain, cloud technologies, and cybersecurity systems. The study found that these technologies
not only enable the automation of financial processes but also provide greater transparency and security in financial
management, which is critical in times of crisis. The study also examined the specific challenges and risks of
digitalisation in the agricultural sector, specifically in the context of data and infrastructure security. The growing
dependence on digital systems was found to increase vulnerability to cyber threats, which requires investment
in improving protection and risk management systems. Particular attention was paid to the adaptation of digital
technologies in the context of war, where the positive outcomes of the implementation of digital solutions for
monitoring production processes, data analysis, supply chain management, and production capacity planning were
noted. The study also reviewed international practices in the use of digital technologies in the agricultural sector,
specifically in countries such as Israel, the United States, Germany, China, and the Netherlands, which provided
an opportunity to apply best practices to ensure the stability of Ukraine’s agricultural sector. The study findings
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demonstrated that the digitalisation of Ukraine’s agricultural sector is a necessary step to maintain food security
and economic stability in times of war but also required overcoming considerable challenges such as insufficient
infrastructure, human resource shortages, and cyber threats. The conclusions pointed to the need for increased
investment in digital technologies and cybersecurity, as well as the development of human resources to effectively

use the latest technologies

» Keywords: innovative technologies; business strategies; blockchain; artificial intelligence

» Introduction

The digitalisation of financial activities has become one of
the key factors in the development of many sectors of the
economy, including the agricultural sector. In the modern
environment, especially in the context of martial law, this
trend is particularly relevant. The agricultural sector in
Ukraine is a crucial source of economic stability, ensuring
food security and a great share of national exports. How-
ever, its activities are considerably complicated during
periods of military operations, when the risks of losses,
disruption of supply chains, and financial complications
become inevitable.

Therelevance of digitalisation in the financial sector of
the agro-industrial complex is driven by the need for more
efficient and flexible management of financial resources,
effective business monitoring, and quick access to finance
and market data. The use of modern technologies can
greatly improve the efficiency of financial processes, re-
ducing risks through automation and the introduction of
innovative approaches to financial management. Technol-
ogies such as blockchain, financial platforms for the agri-
cultural industry, and Al-based software solutions help to
ensure the transparency and reliability of financial transac-
tions (Liutak & Baula, 2024). One of the greatest challenges
facing the agricultural sector during martial law is reduced
access to conventional financial resources, deteriorating
lending conditions and instability of the payment system
(Stender et al., 2024). Conventional financial instruments
may lose their effectiveness in such circumstances, which
requires finding alternative solutions. Digital technolo-
gies, including online financial management platforms,
mobile applications for remote financial transactions,
and decentralised financial systems, may become criti-
cal to ensuring the continuity of financial processes and
maintaining the profitability of agricultural businesses.

Digitalisation is a multifaceted process that encom-
passes not only the automation of financial transactions,
but also the improvement of analytics, security, and op-
erational management of resources (Ponomarenko & Pys-
archuk, 2024). This enables businesses to increase their
competitiveness and adapt to challenging economic con-
ditions. For the agricultural sector, especially in wartime,
digitalisation can be a tool to help overcome barriers and
provide access to finance, increasing transparency and re-
ducing the influence of human factors in decision-making.

Various scholars have significantly developed research
in the field of digitalisation of the financial activities of the
agricultural sector. J. Tingey-Holyoak et al. (2021) analysed
the effects of automated financial accounting systems on
agricultural enterprises and emphasised that the use of
such systems substantially reduced losses due to human
errors. In support of this, S.R. Gunisity & M.K. Vandan-
apu (2024) showed that process automation reduced the

time required to process financial data, which was critical
in times of instability. T. Yu ef al. (2018) emphasised the
value of implementing blockchain technologies to en-
sure the transparency of financial transactions. The study
showed that the use of decentralised registries helped to
avoid fraud and increased confidence in financial trans-
actions. Q. Lu et al. (2024) investigated the effects of dig-
ital platforms for financial management and noted that
their use enabled farmers to adapt more quickly to market
changes during crisis periods.

A detailed analysis of the digital transformation
of agricultural finance was also conducted by R. Kau-
shal (2023), who emphasised the significance of integrat-
ing artificial intelligence to forecast financial flows. The
researcher’s findings confirmed that Al-based systems
helped to reduce the risks associated with unpredictable
market conditions. R. Fabregas et al. (2019) focused on
mobile financial applications and noted that their use
contributed to the increased flexibility of financial trans-
action management. J. Kieti et al. (2021) showed that dig-
ital platforms specialised for agricultural enterprises have
simplified access to credit, which was a major factor in
times of financial difficulties. The researchers emphasised
that online lending services enabled farmers to obtain fi-
nancial resources quickly. On the other hand, M. Carmela
Annosi et al. (2020) addressed the effects of digitalisation
on risk monitoring and noted that automated surveillance
systems enabled faster detection of threats to business.

T. Niemand et al. (2021) focused on the role of govern-
ment supportin the digitalisation of financial transactions.
The researchers emphasised that without corresponding
policies and incentives from the state, the implementa-
tion of innovations can be challenging. Finally, W. Feng &
R. Liu (2024) investigated the factors that hindered digi-
talisation in a crisis and noted that the crucial ones were
infrastructure problems and lack of proper training of staff
to use the latest technologies. These studies provided a
basis for analysing the benefits and challenges of digital-
ising the financial activities of the agricultural sector and
confirmed the need for an in-depth study of this issue to
develop effective strategies to overcome crisis situations.
However, a series of understudied aspects persists. Specif-
ically, the issue of integrating digital technologies under
martial law requires a deeper analysis, especially in terms
of the adaptation of agricultural enterprises to changes in
the economic environment and the effects of infrastruc-
ture challenges. The practical application of blockchain
technologies to protect financial transactions and risk
management is still understudied.

The purpose of the present study was to analyse
the role of digitalisation in the financial activities of the
agricultural sector during martial law to improve the
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efficiency of management processes in this area. The ob-
jectives of the study were to analyse the challenges faced
by agricultural enterprises in implementing digital finan-
cial solutions during martial law; to investigate the effects
of digital technologies on risk management and financial
stability of the agricultural sector; and to develop recom-
mendations for optimising the digitalisation process in
the context of the crisis.

»Materials and methods

To investigate the effects of digital technologies on finan-
cial processes in the agricultural sector of Ukraine under
martial law, the study employed methods of analysis,
comparison, and systematisation of data, as well as em-
pirical research on the example of particular enterprises,
namely, the agricultural holding Myronivskyi Hlibopro-
dukt (MHP, 2023) and Kernel (n.d.). The principal materi-
als for the analysis included statistical data on agricultural
production in Ukraine for 2019-2023 (Agricultural prod-
ucts at constant prices, 2023), as well as financial reports
of MHP and Kernel for this period. To examine digital
technologies in financial management in the agricultur-
al sector, the study analysed the use of technologies such
as artificial intelligence (AI), blockchain, cloud technolo-
gies, and mobile payment platforms. The assessment of
the effects of these technologies on financial processes
included an investigation of their implementation in the
agricultural business, specifically in terms of accounting
automation, resource management, and financial results
forecasting. The study also analysed the use of digital se-
curity systems that help protect data in the digitalisation
of financial transactions.

The research methodology included several key stag-
es. The first stage was the collection and processing of sta-
tistical data, specifically from the State Statistics Service of
Ukraine (Agricultural products at constant prices, 2023),
which reflects changes in agricultural production and the
dynamics of financial indicators in the agricultural sector
for 2019-2023. Using the financial statements of MHP and
Kernel, the study assessed the effects of digital solutions
on their financial performance, including revenues, as-
sets, equity, and other significant financial indicators such
as earnings before interest, tax, depreciation, and amorti-
sation (EBITDA) and net profit.

The analysis of the influence of martial law on the use
of digital technologies in agriculture involved examining
the specifics of the transition of agricultural enterprises
to online platforms for managing finances, sales, and re-
sources. This included investigating the role of mobile ap-
plications and online platforms in attracting investment
and loans, as well as the possibility of using blockchain
technologies to ensure transparency and security of fi-
nancial transactions. Furthermore, the modelling method
was employed to develop recommendations for optimis-
ing digitalisation in the agricultural sector under martial
law. Using the economic modelling method, forecasts
were created to analyse the financial results of agricultural
enterprises when implementing various digital technolo-
gies. This approach helped to assess possible changes in
financial performance, such as cost reduction, improved
resource management efficiency, and increased financial
transparency.
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A significant aspect of the study was the exploration
of the practices of other countries, such as Israel (Netafim
Quality Policy, n.d.), the United States (McVan, 2023), and
Germany (AgriCon, n.d.). The study also investigated Chi-
na (Wang et al., 2022) and the Netherlands (Van der Ho-
even, n.d.) in the use of digital technologies in crisis situ-
ations. This helped to identify opportunities for adapting
their approaches to Ukraine’s conditions and to propose
strategies for enhancing the digitalisation of the agricul-
tural sector in wartime. All research findings were based
on the systematisation of modern technologies and their
implementation in the agricultural sector. The applied
methods and materials helped to comprehensively assess
the role of digital technologies in the financial manage-
ment of agricultural enterprises in Ukraine.

» Results

Digitalisation has become an integral part of the devel-
opment of the modern economy, including the financial
sector, which is undergoing significant transformations
under the influence of technological innovations. The
development of information technology and continuous
improvement of software have changed traditional ap-
proaches to financial management, creating conditions
for faster, safer and more efficient financial transactions.
The concepts underpinning modern digitalisation cover
various aspects, from process automation to the introduc-
tion of Al and blockchain technologies.

One of the key concepts of digitalisation is finan-
cial technology (FinTech), which combines innovative
solutions for providing financial services using the latest
technologies. Research shows that the implementation of
FinTech solutions can reduce the cost of financial trans-
actions by up to 30% and increase revenues by 20% by
automating processes and improving access to services
such as mobile banking apps, online lending, and digital
payment systems. Al and machine learning are already
actively helping financial institutions automate deci-
sion-making: Al analyses large amounts of data to assess
credit risks, predict financial trends, and identify suspi-
cious transactions, which can reduce credit risks by 20%.
Blockchain technologies also contribute to major cost re-
ductions in the financial sector (up to 50% in some cases),
ensuring transparency, security, and decentralisation of
transactions, as they allow conducting transactions with-
out intermediaries (Mhlanga, 2021).

Cloud technologies have become another integral
element of modern financial digitalisation, helping com-
panies scale operations and reduce infrastructure costs by
15-20%. Cloud-based solutions enable financial institu-
tions to ensure continuity of operations and quick access
to large amounts of data, which is crucial in the current
market environment (Javaid et al., 2022). For the agricul-
tural sector, which faces many financial challenges, dig-
ital technologies have become a key tool for improving
the efficiency of financial management. Automated ac-
counting and reporting systems, for instance, can reduce
administrative costs by up to 25% by simplifying data pro-
cessing and improving accounting accuracy (Gotthardt et
al., 2020). Online platforms enable access to finance with-
out the need to visit physical offices of banks or finan-
cial institutions, which is especially valuable in remote




regions. Mobile applications and web services help farm-
ers apply for loans, negotiate with suppliers, and monitor
the financial status of their farms in real time. The use of AI
in financial processes enables better working capital man-
agement, prompt response to market changes, and min-
imisation of losses (Ahamed & Vignesh, 2022). Big Data
analytics systems help farmers better understand market
trends, which is vital for cost and investment planning.

Despite the major benefits, there are some challenges
associated with digitalisation in agricultural finance. The
key ones include insufficient infrastructure in remote re-
gions, lack of trained professionals to work with the latest
technologies, and cybersecurity risks. Digitalisation has
become the primary driving force behind the transfor-
mation of various sectors of the economy, including the
financial and agricultural sectors, in periods of stabili-
ty and development. However, in times of crisis, such as
wars, economic recessions, or natural disasters, the role
of digital technologies becomes particularly critical. Dig-
italisation can be both a reliable tool for adaptation and
effective functioning and a source of new challenges and
risks that require special attention. The need to maintain
infrastructure is also a prominent aspect, as even the best
digital platforms cannot function without stable networks
and servers. In crises, when infrastructure is often disrupt-
ed by hostilities, natural disasters, or technical malfunc-
tions, access to significant digital systems may be limited
(Mosteanu et al., 2020).

One of the most successful digitalisation practices in
Ukraine’s agricultural sector is the introduction of block-
chain technologies to ensure transparency of accounting
and financial transactions. For example, Ukrainian agri-
cultural cooperatives such as GrainChain use blockchain
to create decentralised registries that guarantee the accu-
racy and traceability of transactions. This greatly reduces
the risk of fraud and simplifies the audit process, while in-
creasing the trust of investors and international partners.
Automation of financial processes through digital plat-
forms has become the basis for agricultural enterprises to
adapt to the challenges of martial law. For instance, the
AgriAnalytica system operating in Ukraine allows farmers
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to keep track of expenses, apply for loans, and analyse fi-
nancial performance in real time.

Artificial intelligence and analytical systems have also
become a valuable tool for financial management. For in-
stance, the Ukrainian company SmartFarming uses Al to
forecast yields, model risks, and plan financial flows. Big
Data analytics allows farmers to better understand mar-
ket trends, which contributes to rational cost and invest-
ment planning. Another successful example is the use of
cloud platforms to manage agricultural processes. Thanks
to cloud solutions such as Cropio, agricultural companies
can remotely monitor crop conditions, allocate resources,
and analyse financial results. The role of digital technol-
ogies in strengthening financial inclusion is particularly
noteworthy. For example, cooperatives that implemented
digital platforms for transparent payments between farm-
ers and suppliers can increase the efficiency of their cash
flow and ensure prompt payment for services and prod-
ucts. This not only reduced financial risks but also helped
to strengthen cooperation in times of economic instability
(Berxolli et al., 2023).

The digitalisation of Ukraine’s agricultural sector un-
der martial law has become a critical tool for preserving
food security and maintaining stability in the agricultural
sector. Since the outbreak of the war in 2022, Ukrainian
farmers have faced many challenges, such as disrupted
supply chains, damaged infrastructure, reduced access
to finance, and a shrinking workforce. In such circum-
stances, digital technologies have helped agricultural
enterprises adapt to the new reality, optimise production
and financial processes, and ensure connection with in-
ternal and international markets. Automation of finan-
cial accounting and the use of blockchain have increased
the transparency and security of financial transactions,
which is crucial when attracting investment and inter-
acting with international partners. The introduction of
digital technologies made it possible to maintain the key
indicators of the agricultural sector even in wartime (Si-
renko et al., 2021). The analysis in Table 1 presents how
the agricultural accounts have evolved to overcome the
current challenges.

Table 1. Economic accounts of agriculture for 2019-2023, UAH mln

Indicators Year
2019 2020 2021 2022 2023
Agriculture output ‘ 842,767 892,852 1,366,456 1,073,916 1,163,676
of which
Crop production 623,951 670,423 1,100,168 811,056 904,630
Animal husbandry 200,990 203,942 237,586 243,599 240,833
Services 13,097 13,457 21,615 14,905 18,213
Intermediate consumption 498,744 511,460 789,635 636,962 621,124
Gross value added 344,023 381,392 576,821 436,954 542,552
Net profit 229,467 253,353 401,295 318,775 380,122

Source: created by the authors of this study based on Agricultural products at constant prices (2023)

Agricultural output over the five years shows fluctu-
ations, with an overall decline in 2022, when output de-
clined because of the adverse impact of the war, includ-
ing lower yields and loss of production capacity. Despite
the major decline in agricultural output in 2022, thanks

to the introduction of digital solutions, farms managed to
maintain financial stability and begin to recover in 2023.
Farms that have implemented digital financial manage-
ment platforms have recorded a 10-15% increase in rev-
enues due to more efficient use of resources and cost
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optimisation. This helped companies not only to maintain
liquidity but also to restore production capacity. In 2023, a
20% reduction was observed in management process costs
due to accounting automation and the use of cloud tech-
nologies, which contributed to the stability of financial
operations in a high-risk environment. At the same time,
the cost of administrative services was reduced thanks to
FinTech solutions that ensured more efficient interaction
with banks and suppliers (Nechyporenko et al, 2022).

One of the main achievements in the introduction
of digital technologies was the automated management
of financial processes. During the war, many farmers
managed to switch to online platforms to manage their
finances, which enabled them to make quick payments,
apply for loans, and make international payments with-
out having to physically visit banks or other financial
institutions. This was a significant factor in maintaining
the financial stability of the business when conventional
methods of making payments in the economy became
less efficient. Businesses that switched to online plat-
forms reduced their operating costs for financial services
by an average of 20-25%, which was a crucial factor in
maintaining financial stability during the crisis (Myron-
chuk et al., 2023).

Digital platforms have also helped to keep producers
and consumers connected. Online trading platforms and
commodity exchange platforms enabled farmers to sell
their products even in the challenging conditions of the
war. This has become a valuable tool for maintaining the
sales market, particularly in the face of restricted logis-
tics routes and problems with physical transportation of
products. Online sales have enabled agricultural busi-
nesses not only to minimise losses but also to maintain
sales markets even in an unstable economic environment.
Around 30% of farmers who used these platforms man-
aged to retain up to 40% of their sales markets even in the
face of active hostilities. Online sales have become a tool
that has allowed businesses to minimise losses and main-
tain stable financial flows (Yekimov et al., 2022). However,
despite these advantages, the implementation of digital
solutions in the agricultural sector in wartime has certain
challenges. One of the key challenges is the uneven access
to digital technologies in various regions of the country. In
remote areas, especially in the east and south, where hos-
tilities are active, the infrastructure is heavily damaged,
making it challenging to use the latest technologies. Many
farmers do not have adequate access to a stable internet
connection or are unable to implement digital solutions
due to a lack of resources or support.

Another barrier to the development of digitalisation
is the shortage of human resources. Effective implemen-
tation of the latest technologies requires skilled profes-
sionals who can work with digital platforms, analytical
systems, and other tools (Morosan & Bowen, 2022). How-
ever, the war has led to a massive emigration of young
professionals, while those who stayed often lack sufficient
experience to work with modern digital technologies. This
makes it even more challenging for farmers to adapt to
new conditions. Cybersecurity risks have also become a
genuine issue. The growing digitalisation of the agricultur-
al sector increases the probability of attacks on informa-
tion systems, which can lead to the loss of valuable data or
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financial resources. As Ukraine’s cybersecurity infrastruc-
ture still needs to be improved, farmers could suffer major
losses in case of successful cyberattacks.

Financial instability is a barrier to the adoption of
digital solutions. Many agricultural enterprises, especial-
ly small and medium-sized ones, have limited access to
finance for technology development due to the overall
economic situation in the country. This means that even
the best digital tools may be unaffordable for a great pro-
portion of farmers due to their prohibitive cost (Agrawal et
al., 2019). Digitalisation in the agricultural sector becomes
avital area of focus in times of crisis, especially during war
or natural disasters. Countries with varying economic and
social conditions leverage technology to support food se-
curity and reduce risks to agricultural production (Dov-
gal et al., 2017). The practices of other countries can give
insight into which strategies can increase the resilience of
Ukraine’s agricultural sector in wartime.

Israel is a vivid example of the effective use of digital
technologies to manage financial activities in the agricul-
tural sector, specifically in resource optimisation. In 2021,
the Israeli company Payoneer launched an online plat-
form for managing international financial transactions of
farmers, which reduced transaction costs and provided
faster access to capital for farmers (Netafim Quality Pol-
icy, n.d.). This is a valuable experience for Ukraine, where
digital platforms for financial management are becoming
increasingly relevant, especially in times of crisis when
conventional financial instruments may be limited.

In the United States, a strong emphasis on digital tech-
nologies has been placed on financial security. Cyberse-
curity programmes for agricultural companies, especially
after the cyberattack on the largest meat processing com-
pany JBS Food, helped reduce the risks of cyberattacks on
agricultural companies by 35% in the first year after im-
plementation. This helped ensure the stability of finan-
cial flows and operations (McVan, 2023). For Ukraine, this
experience is significant, as protecting farmers’ financial
platforms from cyberthreats is critical to maintaining fi-
nancial stability in wartime.

Germany has been actively implementing digital
technologies to optimise financial processes during the
COVID-19 pandemic. Specifically, the creation of AgriCon
online platforms enabled farmers to effectively manage fi-
nancial transactions, optimise orders, and logistics costs.
This reduced the cost of transporting products by 15%
and allowed farmers to stay afloat even in the face of crisis
restrictions (AgriCon, n.d.). For Ukraine, such platforms
could become valuable tools to maintain stable financial
operations during the war, including optimising logistics
costs and ensuring financial flexibility.

China is investing in automation to reduce labour
costs, which also directly influences the financial perfor-
mance of agricultural companies. The use of unmanned
tractors and autonomous mechanisms in rural areas can
reduce labour costs by 25-30%, which positively influenc-
es financial efficiency (Wang et al., 2022). In Ukraine, the
introduction of such automated solutions could reduce la-
bour costs and increase the efficiency of financial resourc-
es, especially in areas where access to labour is limited.

The Netherlands, which is a global leader in the use
of automated technologies, is also actively implementing




digital solutions to manage financial flows in the agricul-
tural sector. The introduction of automated greenhouse
technologies allows agricultural enterprises to significant-
ly reduce energy costs and increase productivity, which
improves financial outcomes (Van der Hoeven, n.d.). For
Ukraine, analogous solutions could be significant for re-
ducing natural resource costs and increasing the financial
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sustainability of agricultural companies in challenging
conditions. The practices of other countries in imple-
menting digital technologies in the agricultural sector
during crisis situations is an example for Ukraine. Table 2
presents the practices of other countries in digitalising the
agricultural sector in times of crisis and how these practic-
es can be applied in Ukraine.

Table 2. Countries’ experience in digitalising the financial activities of the agricultural sector in crisis conditions

Challenges and opportunities for

Country Digital solutions L Recommended measures
application
Lower transaction costs, faster ..
. . . . Create local digital platforms
Online platforms for international | access to capital; need for scalable . . -
Israel . . . . for financial transactions; train
financial transactions solutions for small and medium-
. - farmers to use such tools
sized enterprises
Implementation of state cyber
Cybersecurity of financial Growing cyber threats,. the need defence programmes; training
USA for cyber defence specialists and of personnel and creation of
platforms . .
modern software technical audit programmes for
systems
. . Insufficient access to the Internet | Developing online platforms for
Digital platforms for financial . ) . . . g
Germany in rural areas; need for financial | financial management; providing
management N . . .
flexibility in times of crisis access to high-speed internet
. . . for local sof
. Automated financial tools to Excessive cost of equipment, need Support for jocal software
China . L developers; training for farmers
reduce costs for qualified specialists .o
and technicians
. . . Integration of financial
. - . Need to invest in equipment; Lo
Digital solutions for financial monitoring into automated
Netherlands L dependence on stable energy .
monitoring of greenhouses suppl systems; promotion of renewable
PPy energy sources

Source: created by the authors

Table 2 systematises the principal approaches and
technologies used in various countries and suggests
possible ways to adapt them to Ukrainian conditions to
support the resilience of the agricultural sector in crisis
circumstances. The experience of implementing digital
solutions is significant not only at the industry level, but
also at the level of individual companies that are actively
integrating modern approaches into their operations. My-
ronivskyi Hliboprodukt is one of the largest agricultural
producers in Ukraine. Over the 5 years (2019-2023), MHP’s

financial activities have been focused on modernis-
ing equipment, expanding production and diversifying
products. The company has invested heavily in the de-
velopment of innovative technologies, including digital
solutions that help optimise resource management, spe-
cifically agricultural assets, and increase productivity. In
an increasingly competitive global environment, MHP
delivers stable revenues and provides important opportu-
nities for the country’s economy. Table 3 shows the com-
pany’s financial performance.

Table 3. MHP’s financial performance indicators for 2019-2023, USD min

Year
Indicators

2019 2020 2021 2022 2023
Income 2,056 1,911 2,372 2,642 3,021

Profit 215 -133 393 -231 142

EBITDA 378 340 648 384 445
Assets 2,509 2,108 4,014 3,809 3,886
Capital 1,596 1,254 1,794 1,446 1,567

Source: created by the authors of this study based on MHP (2023)

MHP’s financial performance demonstrates that the
company has managed to overcome the challenges posed
by both the pandemic and the war. While the company’s
revenues and assets are growing, profitability is more vol-
atile, reflecting the impact of the crisis on financial per-
formance. The recovery in EBITDA and equity in 2023
suggests a gradual stabilisation, while the overall growth

in assets shows the company’s ability to adapt effectively
to changing circumstances.

Kernel agro-holding is one of the leaders in the
Ukrainian agricultural sector, actively investing in the
modernisation of its production facilities and the devel-
opment of digital technologies to improve the efficiency of
agricultural asset management, specifically in finance and
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resources. In the face of major economic challenges, in-
cluding the pandemic and the war, Kernel has managed to
adapt and maintain stability through the introduction of

innovative digital solutions such as FinTech, blockchain,
and cloud technologies. Table 4 shows the company’s fi-
nancial performance.

Table 4. Kernel’s financial performance indicators for 2019-2023, USD min

Year
Indicators

2019 2020 2021 2022 2023
Income 3,960 4,107 5,596 5,332 3,455

Profit 179 123 513 -41 299

EBITDA 346 443 806 220 544
Assets 2,464 3,165 3,997 4,186 3,885
Capital 1,346 1,494 1,949 1,686 1,744

Source: created by the authors of this study based on Kernel (n.d.)

Kernel’s financial performance in 2019-2023 demon-
strates the overall resilience of the business despite the
influence of the crises. The company’s revenues grew until
2021, followed by a decline in 2023 caused by the effects of
the war. Profitability is a volatile indicator: the company
suffered losses in 2022 due to the crisis, but in 2023, profits
increased. EBITDA shows a steady recovery after a drop
in 2022. Since the outbreak of war in Ukraine, agricultural
holdings, including MHP and Kernel, have faced serious
challenges. Part of the production facilities of both com-
panies are in the regions affected by the hostilities, which
led to a loss of resources, disruption of supply chains and
logistical difficulties. For Kernel, the war has made it chal-
lenging to export its products due to the blockade of sea-
ports, forcing the company to reorient its supplies through
alternative routes, increasing transport costs. Risks for
both companies have increased due to higher logistics
costs, limited access to markets and delays in cash flows
caused by restrictions on working with foreign investors.
However, both companies have adapted to the unfamiliar
environment by focusing on the internal market and look-
ing for alternative supply and sales routes.

Digitalisation has become a key area of development
for both MHP and Kernel, especially in wartime. MHP
actively leverages IoT technologies, analytical platforms,
and ERP systems to monitor resources, manage produc-
tion, and financial flows. Kernel is implementing digital
solutions to improve supply chain management, logistics,
and finance, which enables the company to minimise
losses and stay competitive. For example, Kernel’s use of
Big Data technologies helps to analyse market trends, op-
timising export operations and planning. During the cri-
sis, both companies also invested in cybersecurity to pro-
tect data and ensure the stability of financial transactions.
As a result, MHP and Kernel have not only managed to
reduce operating costs, but also considerably improve the
efficiency of their resource management, even in times
of economic instability. The companies have considera-
ble potential to improve their financial performance by
implementing digital solutions, which will optimise op-
erations and mitigate the risks caused by martial law. A
digitalisation strategy can cover several key areas aimed
at increasing the efficiency of resource management, en-
hancing analytics capabilities, improving logistics, opti-
mising financial operations, ensuring cybersecurity, and
strengthening customer relationships.
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The first area of the strategy is digital optimisation
of resource management. Companies can automate re-
source monitoring and management processes using
IoT. This will enable them to quickly assess the need for
fertilisers, water, and energy, reducing production costs
by 5-10%. Integration of ERP systems to automate cost
accounting, inventory management, and forecasting of
resource requirements will reduce costs by 7-15% by op-
timising financial flows and reducing losses. The second
area is the expansion of analytics and forecasting based
on Big Data. Using analytical platforms to process data
from various sources, such as weather conditions and
market fluctuations, will allow companies to assess risks
more accurately and make informed financial decisions.
The use of machine learning for financial forecasting will
reduce the probability of financial losses from unforeseen
factors by 20-25% and optimise investment planning. The
third area concerns the improvement of logistics. The use
of digital platforms for logistics management and track-
ing of delivery routes will help choose the best delivery
routes, reducing transport costs by 5-10% even in condi-
tions of limited access to territories. Automation of logis-
tics processes through integration with suppliers will help
ensure supply stability and reduce logistics costs by an
average of 7-12%.

Another prominent area of the strategy is the intro-
duction of financial digital platforms for cash manage-
ment and investment attraction. The introduction of elec-
tronic payments and mobile banking will enable efficient
management of working capital, reducing the processing
time of financial transactions by 15-20%, which will posi-
tively influence the company’s liquidity. Online platforms
for attracting investments will provide further access to fi-
nancing, especially in the case of hindered access to con-
ventional loans. This can increase the volume of attracted
investments by 10-15% per year. Considering the growing
cyber risks during martial law, strengthening cybersecuri-
ty is a critical area. Investments in modern cyber security
and access control systems, along with staff training, will
reduce the risks of cyber incidents by 30-40%, which will
protect financial information and reduce possible finan-
cial losses from attacks. The last area is the implementa-
tion of CRM systems to maintain relationships with cus-
tomers and partners. This will increase the transparency of
operations with customers and strengthen relations in in-
ternational markets, which will ensure stable demand for




companies’ products even under the restrictions caused
by the war. Automation of marketing processes through
CRM will help to better respond to changing market de-
mands and can increase sales by 10-12% through more
accurate targeting and personalisation. Taken together,
these strategic areas of digitalisation could allow MHP and
Kernel to reduce operating costs by 20-25%, increase re-
source efficiency, and greatly improve financial outcomes
even in the face of economic and security instability. Im-
plementing these areas of digitalisation will allow compa-
nies to optimise costs, reduce risks associated with market
fluctuations and war, and maintain competitiveness. As a
result, the company will be capable of maintaining stable
financial performance, ensuring economic sustainability,
and implementing a long-term growth strategy even in the
face of significant external challenges.

» Discussion

The findings of the present study suggest that the intro-
duction of digital technologies in the financial activities of
the agricultural sector has major potential for optimising
operations and managing risks. One of the key advantages
is the automation of financial processes, which greatly re-
duces the amount of manual work and reduces the proba-
bility of errors. This enables farmers to obtain more accu-
rate data on financial flows, monitor expenses and income,
which helps them make more informed management de-
cisions. This is crucial during periods of instability, such
as martial law, when prompt and accurate data play a key
role in maintaining business. H. Tian et al. (2019) investi-
gated the automation of financial processes in the agricul-
tural sector and noted that digital solutions reduce the risk
of errors and improve cost management. The researchers
also noted an increase in productivity due to the minimi-
sation of manual work, which is consistent with current
findings. U. Kambali & N. Panakaje (2022) emphasised
that automation is not crucial for all agricultural enter-
prises due to the excessive cost of implementation, which
only large farms can afford. Therefore, this opinion can be
partially agreed with, as the current findings suggest that
even small farmers can benefit from digitalisation, but this
requires adapted and cheaper solutions.

The use of artificial intelligence and Big Data helps
agricultural enterprises anticipate possible risks and
adapt financial strategies to market conditions (Llazo et
al., 2024). For example, Big Data analytics can predict
changes in the market, analyse weather conditions, and
other factors that may affect yields. Combined with au-
tomation, this approach enables farmers to reduce losses
and optimise the use of resources. However, the complexi-
ty of implementing such technologies often requires high-
ly skilled professionals, which are lacking in rural regions
of Ukraine, limiting the possibilities for the widespread of
such solutions. R. Ben Ayed & M. Hanana (2021) explored
the use of artificial intelligence to monitor and manage
yields in the agricultural sector. The researchers empha-
sised that the use of artificial intelligence algorithms al-
lows optimising the use of resources, such as water and
fertilisers, and increasing yields. These conclusions are in
line with current findings, as the potential of digital tech-
nologies to improve the efficiency of agricultural process-
es was also noted.
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One of the key aspects of the effects of digitalisation
is the introduction of blockchain technologies that ensure
transparency and security of transactions, reducing the
risk of data falsification (Gulaliyev et al., 2023). This is cru-
cial for financial transactions involving large amounts of
money or investment. However, due to the martial law, ag-
ricultural enterprises in Ukraine face limited access to re-
sources and infrastructure to support such technologies,
which creates further obstacles. S. Rijal & E Saranani (2023)
focused on the use of blockchain technologies to ensure
transparency of financial transactions. The researchers
pointed out that blockchain avoids data fraud and increas-
es trust in financial transactions, especially when attract-
ing investment. This is consistent with current findings,
which also highlighted the significance of transparency in
crises. However, the researchers believe that blockchain is
too complicated to implement due to the unstable infra-
structure and may be relevant only for large enterprises.
The present study suggested that blockchain can also be
used by medium and small farmers, provided that the
platforms are simplified. H. Zhou et al. (2019) focused on
Big Data analysis in risk forecasting. The researchers con-
cluded that although the use of big data helps to adapt
financial strategies, its practical implementation in crisis
conditions is limited due to unstable infrastructure and
lack of qualified personnel. The current findings also ad-
dressed the problem of a lack of specialists in rural areas,
which confirms the conclusions of H. Zhou et al. How-
ever, the development of distance learning and govern-
ment support may reduce this drawback in the future.

The martial law has also brought major challenges
to the infrastructure of the agricultural sector. Due to the
partial destruction of transport routes and logistics net-
works, farmers are forced to adapt their processes to the
new conditions. In this context, digital platforms for sell-
ing and purchasing products are becoming indispensable
to keep producers and consumers connected. Thanks to
online trading, farmers can minimise losses while main-
taining the ability to sell their products even when they
have limited access to conventional markets. This is es-
pecially significant in times of economic instability when
direct access to financial and logistical resources may be
limited. K. Sermuksnyte-Alesiuniene et al. (2021) investi-
gated the effects of digital solutions on logistics optimi-
sation in crisis conditions and argued that online trading
allows farmers to circumvent problems with physical ac-
cess to markets. This is in line with current findings that
digital platforms help to keep producers and consumers
connected, even when conventional logistics are unavail-
able. M. Remondino & A. Zanin (2022) noted that digital
platforms also have their limitations, specifically, the risk
of unstable Internet access in remote regions. It is worth
agreeing with this observation, although the development
of mobile internet and government support can help over-
come these limitations.

Cybersecurity is another critical aspect of digitalisa-
tion in crises. The growing dependence on digital solu-
tions creates new vulnerabilities for the agricultural sector
(Mukambaeva et al., 2024). The risk of cyberattacks and
hacking is becoming a reality for many farms, especially
in the context of armed conflict. The US practices in man-
aging cybersecurity in agriculture, which has become a
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priority after cyberattacks on large agricultural compa-
nies, could be useful for Ukraine. Successful adaptation
of practices from other countries will help to enhance the
security of Ukrainian farmers working with digital plat-
forms. S. Rotz et al. (2019) emphasised the value of cy-
bersecurity in the agricultural sector due to the growing
dependence on digital technologies. The researchers also
argued that agricultural companies must invest heavily in
cyber defence, as the risk of cyberattacks increases under
martial law. The researchers noted that farmers should de-
velop their own cybersecurity standards, which is different
from the approach of using existing solutions. K. Demes-
tichas et al. (2020) also focused on cybersecurity risks but
suggested that international practices and off-the-shelf
solutions for the agricultural sector should be used, which
is in line with the findings of the present study.

It is worth noting the positive experience of other
countries that actively use digital solutions in the agricul-
tural sector. For example, Israeli systems for water man-
agement or Chinese automated tractors for soil cultivation
have become indispensable elements of resilience in crisis
situations. For Ukraine, these practices can serve as a ba-
sis for developing its own solutions, which will help reduce
dependence on labour and improve resource manage-
ment in remote or hazardous areas. A. Ferrari et al. (2020)
investigated the influence of digital technologies on the
socio-economic development of rural communities. The
researchers concluded that digitalisation contributes to
improving the quality of life in rural areas by creating new
jobs and improving access to educational and financial re-
sources. The researchers also noted that digitalisation pro-
motes greater integration of rural communities into the na-
tional and international economy, which is consistent with
present findings. However, in contrast, A. Ferrari et al. paid
more attention to cultural barriers that may hinder the
rapid adoption of digital technologies in remote villages,
where residents may be less ready for innovative approach-
es. In summary, digitalisation of the agricultural sector is a
crucial area for Ukraine, especially in times of crisis. How-
ever, systematic investments in infrastructure, cybersecu-
rity, and human resources development are required to
fully exploit the potential of digital technologies. Adopting
international practices and adapting it to Ukrainian con-
ditions will contribute to the stability of the agricultural
sector and increase its efficiency in the face of instability.

»Conclusions

The study highlighted the significance of digital technol-
ogies for the financial activities of the agricultural sector,
especially in times of crisis, including in Ukraine. The use
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of blockchain technologies ensures transparency and se-
curity of financial transactions, which is critical for large
transactions. Cloud technologies can reduce infrastruc-
ture costs, while maintaining access to large amounts of
data and allowing operations to scale.

Digitalisation in the agricultural sector facilitates the
automation of financial accounting, which reduces costs
and increases efficiency. In Ukraine, this is particularly rel-
evant under martial law, when conventional management
methods are becoming less effective. Online platforms
for financing, lending, and insurance enable farmers to
operate without having to physically visit banks, which is
essential for remote regions. Specifically, the introduction
of online platforms has reportedly reduced the cost of pro-
cessing financial transactions by 20-30%.

The practices of other countries demonstrated the
effectiveness of digitalisation of financial activities in the
agricultural sector. Israel is implementing platforms for
managing international financial transactions that reduce
costs and provide access to capital. The US focuses on cyber
security of financial platforms, reducing the risk of attacks
and ensuring the stability of financial flows. In Germany,
online platforms are optimising logistics costs to support
farmers in crises. China is investing in automation, reduc-
ing labour costs, while the Netherlands is using technolo-
gy to reduce resource consumption and increase produc-
tivity. These practices can be useful for Ukraine to reduce
costs and improve the financial sustainability of farmers.

Strategic areas of digitalisation can allow MHP and
Kernel to reduce operating costs by 20-25%, increase re-
source efficiency, and markedly improve financial out-
comes even in the face of economic and security insta-
bility. Overall, digital technologies such as automated
accounting systems, online platforms for financial trans-
actions, precision farming technologies, and blockchain
help to improve the efficiency of the agricultural business.
The limitations of the present study included the lack of
available data on the internal processes of agricultural
companies and the limited ability to assess the long-term
effects of digitalisation in the context of the military crisis.
Further research could be aimed at analysing the effective-
ness of concrete digital solutions in the agricultural sector
and examining their impact on the financial sustainability
of enterprises in crises.
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» AHoTauis. [lane focstigpkeHHsI OyJ10 HalpaB/eHe Ha aHaTi3 BIIMBY nudpoBisanil Ha migBUIIeHHS e(DEKTUBHOCTI
¢inaHCOBUX ITpOITECiB B arpapHOMY CEKTOPi B yMOBaX BOEHHOI'O CTaHy. AKIIEHTOBAHO yBary Ha OCHOBHUX TEXHOJIOTIAX,
110 CHPUSIOTH PO3BUTKY (PiHAHCOBUX IPOLIECIB Y CLIBCHBKOMY TOCHONAPCTBi, TaKWUX sAK (hiHAHCOBI TEXHOJIOTI,
HITYYHUH iHTeJIeKT, 0JIOKYeiTH, XMapHi TeXHOoJI0Tii Ta cucTeMu KibepOe3neku. BusiBjeHo, 110 1ii TEXHOJIOTII He TiIbKU
JIO3BOJISIIOTH aBTOMATH3YBaTH (piHaHCOBi mpo1iecH, aJte i 3a0€e3MeUyoTh 61/IBIITY MPO30picTh Ta O€3IeKy B yIIpaBJIiHHI
¢inaHcaMu, MO0 € KPUTUYHO BA’KJIWBUM ITiJI YaC KPU3OBUX YMOB. Y POOOTI TAKOMK PO3MIAMAIUCA Crierudidni
BUKJIMKY Ta pU3UKU (P POBi3aIlii B arpapHOMY CEKTOPi, 30KpeMa, Y KOHTEKCTi 6e31eKy TaHUX Ta iHpPaCTPYKTypH.
BusiBJeHo, 1110 3pocTaya 3aJIesKHICTh BiJf MU(POBUX cHCTeM 30ibIITye Bpa3auBiCTh 40 Kibep3arpos, mo norpedye
iHBeCTHIIill ¥ BHOCKOHAJIEHHSI CUCTEM 3aXHUCTy Ta YIpaBJiHHA pusdukaMu. OcoOJUBY yBary mpUIijieHO ajanTariil
UM POBUX TEXHOJIOTIN B yMOBax BiiiHU, Nle BildHaUeHO MO3UTHUBHI pPe3y/IbTaTH BIPOBaIKeHHs NU(POBUX pillleHb
JJIsT MOHITODUHTY BUPOOHUYUX IIPOIECiB, aHaJi3y AAHUX, YIPaBJiHHA JIQHIIOTaMU IOCTAaYaHHA Ta IJIaHYBaHHSA
BUPOOHIYHX ITOTY?KHOCTEH. Y POOOTi TaKO’K BUBYEHO MisKHAPOJHUH TOCBiJ BUKOPHUCTAHHS (P POBUX TEXHOJIOTIH
y arpapHOMY CEKTOpi, 30KpeMa B TaKWX KpaiHax, sik [3pains, CIIA, Himeuunna, Kuraii Ta Hinepsranay, mo Hamae
MOXKJIMBICTh 3aCTOCYBaTH HaWKpallli MPaKTUKU JJIs 3a0e3ledeHHs CTAbiIbHOCTI arpapHOro CeKTOpy YKpaiHW.
Pe3ysnbTaTé JOCTiAKEeHHS 1eMOHCTPYIOTH, 1110 T POBi3allis arpapHOro CEKTOPY YKpATHU € He0OXiTHUM KPOKOM JAJIs
HiITPUMKU [IPOAOBOJIBYO] Oe3neKy Ta eKOHOMIYHOI cTabiJIbHOCTI B yMOBax BiliHH, ajie TAKOK BUMAarae MojoJIaHHs
3HAYHUX BUKJIMKIB, TaKMX sIK HEJOCTAaTHs iHQpacTpyKTypa, KaapoBuil nedinur Ta Kibepsarposu. BHCHOBKH
BKa3yIOTh Ha HEOOXiTHICTh MOCHUJIEHHs iHBECTUIiH y NU@POBi TeXHOJIOTII Ta KibepOe3meKy, a TaAKOK PO3BUTOK
KaJIpOBOTO MOTEHIiaTy 1151 e()eKTUBHOTO BUKOPUCTAHHS HOBITHIX TEXHOJIOTIH

» KniouoBi cnoBa: inHoBalliiiti TexHoJI0rii; 6i3Hec-cTparerii; 6JI0KYENH; ITYYHUH iHTEJTeKT
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