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Abstract. Agriculture has a strategic role in providing food for the population. This causes significant government
intervention in this sector, and therefore the development of high-quality approaches to this process remains
relevant. This study aimed to provide recommendations for this process in Ukraine, particularly in the context
of economic digitalisation. To achieve this, graphical analysis, modelling, abstraction, and the method of logical
reasoning were used. The role of digital technologies in achieving more effective results in the context of improving
the efficiency of agricultural development was described in detail in the paper. In addition, a conclusion was made
about the necessity of cooperation between the state and enterprises in this area. This is primarily associated
with the challenges that may arise in companies implementing such practices. Understanding the presence of
these challenges, the likelihood of further implementation of such type of technologies in enterprises decreases.
Several approaches were proposed in the paper to reduce the negative impact on agricultural companies. Given
the consequences of the full-scale Russian invasion of Ukraine, particular attention was paid to non-financial
approaches, as well as to the problems existing within the current legislative framework. Furthermore, separate
conclusions were drawn based on statistical data regarding the development of science and education in Ukraine
overall. The study’s practical value lies in that the findings will enhance the efficiency of the state sector’s
functioning in Ukraine in agricultural regulation
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INTRODUCTION

Agriculture is one of the most important sectors of the
Ukrainian economy, which is, in turn, a leading global
producer of grains, sunflower oil, and other agricul-
tural products. This sector also plays a crucial role in
ensuring the country’s food security and stockpiling
food resources for the Ukrainian population. Addition-
ally, agriculture serves as the primary economic driver
for many rural communities, and its development con-
tributes to job creation and maintaining the viability
of rural areas.

Digitalisation, in turn, remains a critical compo-
nent of the country’s development across various
spheres of life, including the economy, the social sec-
tor, and science (Nasirahmadi & Hensel, 2022; Abba-
si et al., 2022). It enables process automation, man-
agement optimisation, cost reduction and innovation
acceleration, stimulating gross domestic product
(GDP) growth, enhancing international competitive-
ness, fostering job creation and the development of
small and medium-sized businesses, which are the
primary source of employment in most countries, and
stimulating innovation and scientific research (Zsche-
ischler et al., 2022). Another significant factor is the
ability to improve people’s quality of life through digi-
tal technologies, including enhanced access to educa-
tion, healthcare, e-government services, e-commerce,
and other services, which enable more effective res-
olution of social problems and reduction of social in-
equality.

Digitalisation can also be implemented in ag-
riculture. Given the role of agriculture, ensuring the
development of its digital component remains rele-
vant. Considering the situation in the country (2024)
related to Russian aggression, it is quite difficult to
formulate such a policy that would be aimed at de-
veloping digitalisation in this sphere. Although the
state and enterprises have the same goal in this con-
text, especially considering that digitalisation has
a positive impact not only on the economy but also
on other components of the economy’s functioning,
they often cannot reach an agreement to ensure the
effective implementation of this concept. Neverthe-
less, the search for such approaches remains rele-
vant. Thus, A. Subeesh & C.R. Mehta (2021) conducted
a comprehensive review of the role of artificial in-
telligence and the Internet of Things in agriculture,
focusing on their contribution to digitalisation and
automation. They described that these components
play an important role in modernising agriculture
through the automation and control of various types
of agricultural activities. In addition, the researchers
described the role of these technologies in ensuring
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food security and more effective management. The
impact of digitalisation on the development of agri-
culture was also assessed by Y. Tang & M. Chen (2022).
The researchers concluded that digitalization has a
significant impact on agriculture, although they noted
the existence of regional differences (the degree of
this impact may vary depending on the territory). Par-
ticular attention was paid to the need for a high-qual-
ity workforce to ensure a high-quality transition to
digital principles. However, neither of the above-men-
tioned studies provided recommendations for state
policy in this area at the state level.

The significant role of technologies in agriculture
was also highlighted by H. Panetto et al. (2020). They
emphasised the increasing complexity of doing busi-
ness in agriculture and the growing demand for in-
novative solutions. This indicates the need for more
active involvement from the state to support digital-
isation in such enterprises. The situation in Ukraine
was studied by G. Duginets & K. Nizheyko (2023). The
researchers paid particular attention to the need for
more active involvement of research institutions in
digitalisation processes, based on the evaluated ex-
perience of the European Union. Attention was also
paid to the impact of digital technologies on the activ-
ities of farmers, including the potential benefits that
can be obtained from this process. M. Nehrey (2023)
and M. Marchenko (2023) focused on the potential for
the development of the digitalisation of agriculture
in Ukraine. The researchers noted that the successful
implementation of digitalisation processes in this sec-
tor in the country will make it possible to achieve a
significantly higher level of competitive advantage in
the international market. In addition, it will make it
possible to manage various processes at enterprises
more effectively. However, it is worth noting that not
much attention was paid to the possibility of interac-
tion between the state and private enterprises.

The purpose of this study was to formulate recom-
mendations for state policy in the field of agriculture
in the context of the digitalisation of the economy.
The objectives of the study were: to build a model
of the functioning of agricultural enterprises in the
context of digitalisation and their interaction with the
state; to analyse the economic consequences of digi-
talisation and to evaluate the requlatory framework of
Ukraine in the field of agriculture and digitalisation.

MATERIALS AND METHODS
A certain source base was used in the writing of this
article. The main part of it is statistical data provid-
ed by the State Statistics Service of Ukraine (Ukrstat,



n.d.). In addition, the content of the legislative frame-
work was studied, namely Law of Ukraine No. 2297-
VI (2022) and Law of Ukraine No. 2163-VIII (2024).
However, it is important to note that as of 2024, not all
information is publicly available, which causes some
limitations in the study.

Nevertheless, it was decided to build a model to
explain the need for government support for busi-
nesses in adopting digital technologies, how the
profitability of such enterprises changes, and the con-
sequences of these changes. Additionally, the mod-
el was expected to demonstrate the benefits to the
government of supporting such enterprises and to
describe the decision-making logic behind providing
support. The model was constructed in the form of
three graphs with the abscissa axis T (time) and the
ordinate axis - | (income, for enterprises) or G (utility,
for the state). The implementation of digitalisation as
a whole project and its impact on business revenue
were depicted in the figures. The entire time period
was divided into stages to more clearly describe how
changes occur within the business. The correspond-
ing important indicators of revenue change over time
were also reflected through appropriate markings. In
addition, the changes that would occur in the com-
pany’s operations in case of government assistance
were analysed. For this purpose, it was assumed that
the level of government support in such a case should
be sufficient to prevent the company from reaching
the point of unprofitability. It was also assumed that
the company would be obliged to repay the assistance
over time, namely during the period of receiving the
highest level of income. The analysis itself was pre-
sented visually.

Subsequently, it was decided to analyse the retro-
spective benefits and losses for the government from
helping such companies. For this purpose, the de-
pendence G(T) was considered, where G - the utility of
assisting such companies (by analogy with an invest-
ment project),and T - time. However, at the end of any
project, there should be a benefit, which is presented
in the form of an infinitely positive/negative part of
the area. Thus, the total utility of the project can be
represented as the difference between the sums of the
areas above and below the graph. It was concluded
that to find this, it is necessary to find the points of
intersection of the graph with the T axis and to deter-
mine the sign of each part. Thus, the formula for find-
ing the government’s utility in aiding such companies
is as follows:

G=+[7G(T) ifabG(T)i...iwa G, (1)
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where G - the benefit of the state from the compa-
ny’s assistance; a, b ... - the corresponding points of
intersection of the graph with the T-axis; G(T) - the
formula for the dependence of the state’s benefit on
the company’s assistance; if G(T) is positive at points
between a certain interval (from O to a,fromatob..),
then the sign before the integral is plus, and if it is
negative, then minus.

It is important to note that the representation of
the benefits of state-owned companies in the model
is somewhat conditional, since the vertical axis within
the model reflects utility rather than revenue. This util-
ity is reflected in both social effects and environmen-
tal benefits. Therefore, their assessment requires rath-
er complex evaluations. It is also worth noting some
additional conditions for the model, specifically that
the state will not try to find funds for the implementa-
tion of the project by creating new taxes or any similar
action, but rather by foregoing alternatives. Also, for
simplicity, the factor of discounting future cash flows/
benefits from the project was not considered in de-
tail, although this can be done when evaluating the
schedule, reducing the weight of all future receipts
compared to the initial ones: in this case, the schedule
for an infinitely large period should approach zero.

The construction of the graphs was based on a
theoretical understanding of how the enterprise func-
tions and the probable impact of individual internal
and external factors on it. A fairly large number of
research methods were used to construct them, in-
cluding the mathematical method, which made it pos-
sible to optimise the model by forming an equation
for calculation and formalising the model; the graph-
ical analysis method for evaluating the data that was
formed within the framework of this model. A model-
ling graph was used to construct such a model. The
Logical Reasoning method was used to form connec-
tions within the model, internal interaction. Abstrac-
tion was used to more effectively build a model by
mentally highlighting the essential, most significant
features, relationships, and aspects of the subject. In
addition, the analysis method was used to study the
impact of digital technologies on the development of
agriculture, as well as its role in the state as a whole.

RESULTS
Supporting agricultural enterprises in adopting digital
technologies plays a key role in increasing their ef-
ficiency, competitiveness and sustainability. This sup-
port can be financial, advisory or otherwise. The need
for such support can be explained using the model
shown in Figures 1,2 and 3.
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Figure 1. Model of the implementation of digital technologies in enterprises
Notes: I, 11,111, 1V, V, VI - stages of implementation of digital technologies in enterprises; | — enterprise income; T — time;
11 - initial level of enterprise revenue; 12 - level of enterprise income after implementation of digital technologies;
Im — minimum revenue level; Ip — peak profitability; Ax - difference between income before and after implementation of
digital technologies; Aw - profit from further development of the enterprise; Al - total change in the level of enterprise

revenue (Ax+Aw); AM - the amount of losses received due to the implementation of digital technologies at the enterprise
in the short term

Source: compiled by the authors

Figure 2. Model of the implementation of digital technologies in enterprises in the case of state support
Notes: AG - the amount of assistance/return of funds from/to the state; & — the amount of excess profit received as a
result of the implementation of digital technologies at the enterprise
Source: compiled by the authors

Figure 3. Impact of support on the state

Notes: &g - benefit received from helping the enterprise to implement new technologies; ¢ — benefit received from the
alternative project

Source: compiled by the authors
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Figures 1, 2 and 3 show in detail why the state
should be interested in helping enterprises (including
agriculture) to implement new (digital) technologies.
Nevertheless, it is worth describing in more detail the
logic depicted in these figures. Thus, Figure 1 shows
how the company’s revenues look (change) during
the period of implementation of digital technologies.
At stage |, the company is just starting to implement
technologies, as a result of which it receives a gradual
decrease in profitability (stage 1), which can even lead
to losses for a certain period. At stage Ill, the company
is at the lowest point in terms of income level (lower
than the initial one by the indicator AM, where the risk
of bankruptcy is the highest). The risks that the compa-
ny bears at this stage are different, depending on both
the financial condition of the company at stage | and
the complexity of the process itself, as well as the com-
pany’s preparedness for it. Thus, the enterprise may not
feel the process of implementing digital technologies
at all, or, at least, not get into the loss zone. At stage 1V,
there is a recovery of profitability, to the peak level V,
which is associated with the effect of introducing new
technologies and maximising profitability from it at the
first stages (until it is implemented by competitors, de-
mand does not fall, consumers do not get used to it).
After that, profitability falls to a new level (l.), which is
already higher than the initial one (l,) by the level Ax.In
the future, the company continues to develop normally
(stage VI), receiving a new growth rate, which should
be higher than those observed in previous periods due
to the effect of introducing new technologies (Aw), and
therefore the total change in income for this period is
equal to Al (in this case, this is Ax +Aw).

Thus, the implementation of digital technologies
increases the company’s income level in the medium
and long term. However, in the short term, the company
makes losses due to the significant difficulties associ-
ated with the implementation of these technologies.
These difficulties are related to: the cost of technolo-
gies, the complexity of their implementation, mainte-
nance and application, and the need for highly qualified
personnel. This leads to the fact that not all companies
are ready to implement such technologies, which in fact
has a negative impact on the development of the coun-
try and these companies in the medium and long term.
Therefore, in this case, the introduction of state sup-
port is becoming relevant. The change in the company’s
income level over time, taking into account the factor
of state support, is shown in Figure 2. In this case, the
maximum loss of the company is reduced by the amount
of AG, which is the amount of state support.At the same
time, the decrease in income in this case reaches the
level of AM-AG, and the point of income level becomes
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equalto | -AG.In Figure 2,the level of state revenue is
such that it does not allow the company to incur losses
during the process of implementing digital technolo-
gies, since although in this case the company may agree
to such an initiative, in reality, the volumes may be fun-
damentally different. Similarly, the same happens with
the level of maximum profitability, which decreases by
the amount of state support (the assumption is that the
support amounts should be repaid over time on an in-
terest-free basis) and becomes equal to |- AG. However,
due to the benefit received from the use of state funds
at the initial stage, the level of income that the com-
pany receives in the future becomes higher than that
which would have been received without state assis-
tance. This excess profit reaches the level of & Thus, the
state not only stimulates enterprises to implement dig-
ital technologies, but also allows them to increase their
income, and therefore can also receive more benefits
for itself, at least due to an increase in tax revenues.

How this process looks from the point of view of
the state can be seen in Figure 3.The state has a certain
amount of budget revenue, which it distributes among
various projects from which it expects to receive a cer-
tain benefit. However, for the state, this benefit mani-
fests itself not only in economic terms but also in other
components — ecological and social. Thus, it is a deriv-
ative of the company’s income and its activities, and is
denoted in Figure 3 as & On the other hand, the state
will also receive benefits from the implementation of
alternative projects: Figure 3 shows a variant of a set
of projects that require state support, the benefit from
the implementation of which is equal to ¢. Thus, the to-
tal result obtained by the state can be depicted on the
graph as the sum/difference of the area of the figures
obtained as a result of the implementation of one or
another project. It should be understood that the result
may be negative, in which case the provision of such
assistance is not necessary. Figure 3 is constructed in
such a way that supporting enterprises in the imple-
mentation of digital technologies is beneficial, but the
situation may also be the other way around.

While the model generally explains the basic prin-
ciples of this approach, some other scenarios are also
worth considering. For example, assistance can be
non-reimbursable or, on the contrary, take the form of a
loan. Moreover, it can be non-financial in nature: even
assistance in the form of recommendations can signif-
icantly facilitate the process of implementing innova-
tive technologies at enterprises. It is worth consider-
ing each of these options in more detail. Suppose the
option of helping the company is such that it does not
involve its return. In this case, the losses incurred by
the state will be permanent, but the benefits that it will
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receive from the activities of such an enterprise should
be comparatively greater. If, however, assistance is pro-
vided in the form of a loan, the state can also receive
financial benefits from this kind of investment, but
this will create an additional burden on the enterprise.
Thus, one should expect a relatively lower level of utili-
ty to be obtained from the operation of such a company.

A separate type of support that should be evaluated
is non-financial assistance. It may include recommen-
dations or advice provided to such companies on the
digitalisation of their enterprises. However, the prin-
ciples for forming such support programs are usually

quite large-scale, prepared in advance and aimed at
providing recommendations to all similar companies at
once. In this case, assistance to the enterprise is part
of a large-scale program, and therefore it is not cor-
rect to make calculations, since it is necessary to car-
ry out more global assessments that can evaluate the
combined result of all potential companies that plan to
implement digital technologies, with an assessment of
the estimated costs of such support. To understand and
assess the situation in the context of the digitalization
of agriculture in Ukraine, an analysis of statistical data
from the agricultural sector was carried out (Table 1).

Table 1. Costs of conducting various scientific research in Ukraine,
considering inflation, and expenditure structure

Expenditure on research and Fundamental scientific Applied scientific Scientific and technical
development research research (experimental) developments
2010 8,107 2,175 1,589 4,343
2011 8,139 2,104 1,734 4,301
2012 9,024 2,505 1,938 4,580
2013 9,769 2,572 1,965 5,232
2014 7,240 1,871 1,437 3,932
2015 5,860 1,310 1,044 3,506
2016 5,463 1,055 1,214 3,195
2017 5,575 1,219 1,318 3,038
2018 6,366 1,426 1,354 3,586
2019 6,291 1,364 1,325 3,601
2020 5,910 1,479 1,379 3,053
2021 6,604 1,627 1,510 3,467
2022 4,268 1,018 1,204 2,047
Expenditure on research and Fundamental scientific Applied scientific Scientific and technical
development, % research, % research, % (experimental) developments, %

2010 100 26.8 19.6 53.6
2011 100 25.9 21.3 52.8
2012 100 27.8 21.5 50.8
2013 100 26.3 20.1 53.6
2014 100 25.8 19.8 54.3
2015 100 224 17.8 59.8
2016 100 19.3 222 58.5
2017 100 219 23.6 54.5

2018 100 224 21.3 56.3
2019 100 21.7 211 57.3

2020 100 25 23.3 51.7
2021 100 24.6 229 52.5

2022 100 23.8 28.2 48

Source: compiled by the authors based on data Ukrstat (n.d.)

Table 1 shows that the largest share of expendi-
tures on research work is occupied by scientific and
technical (experimental) developments. However, it
is worth noting that, despite the nominal increase in
expenditures on scientific work, taking into account
inflation, the volume of expenditures is decreasing,
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which indicates negative trends in the development
of the scientific sphere in Ukraine.

The volume of support for the digitalization of
the agricultural sector can be partially estimated by
evaluating the volume of state support for the sec-
tor (Fig. 4).
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Figure 4. Government support
for agriculture in Ukraine, 2018-2023, billion UAH
Source: compiled by the authors based on Support for
agriculture... (2023)

As can be seen from Figure 4, the volume of gov-
ernment support for agriculture in Ukraine has been
gradually decreasing over time, due to the onset of
the COVID-19 crisis in 2020 and subsequently, the full-
scale Russian invasion of Ukraine in 2022.In 2023, the
volume of government support is the lowest, however,
it is worth noting that it is provided not only from the
state budget but also from individual international or-
ganizations, which is not considered in this figure. This
trend is quite natural, given the problems in the country
caused by the war. Nevertheless, the state should make
more efforts supporting public sector enterprises if it
intends to achieve better results in this direction. How-
ever, likely, this can only be done after the end of the war.

The digital economy interacts with agriculture
through the introduction of technologies that enable
more efficient production and management activi-
ties. For example, digital technologies such as sen-
sors, drones, data analytics, and artificial intelligence
are helping farmers manage their farms (Annosi et
al., 2020; Shoushtarian & Negahban-Azar, 2020). Pre-
cision irrigation and fertilization systems, for instance,
ensure that crops receive the right amount of water
and nutrients at the right time, leading to improved
crop growth and yields (Bonvoisin et al., 2020; Trive-
di et al., 2021). Digital technologies are also helping
farmers anticipate and manage risks such as pests, dis-
eases, and weather conditions. Sensors and monitoring
systems can detect problems early on, enabling timely
interventions that minimise crop losses (Lajoie-O’Mal-
ley et al., 2020; Jiang et al., 2022). They help to improve
the management of the agricultural supply chain, and
producers, in turn, can interact directly with potential
buyers, optimising the processes of storage, transpor-
tation and sales. Furthermore, the digital economy is
fostering innovation in agriculture (Lioutas et al., 2021;
Kukk et al., 2022). Innovative startups and companies
are developing new digital solutions for agricultur-
al needs, leading to continuous improvement in the

Stender et al.

industry. Overall, innovative technologies in the context
of digitalisation are contributing to increased efficiency,
quality, and sustainability in agriculture. This results in
enhanced production potential and competitiveness.

In the area of digitalisation, the state and compa-
nies engage in a complex interplay with several key
aspects (Mihailova, 2020; Zhong et al., 2022). The gov-
ernment’s role encompasses providing incentives such
as tax exemptions and grants for research and devel-
opment, establishing essential infrastructure like com-
munication networks and data centres, and promot-
ing digital education to cultivate a skilled workforce
(Prause et al., 2020). Additionally, it safeguards citizen
interests and human rights, ensures adherence to com-
patibility and security standards, and regulates the sec-
tor to enforce data protection and privacy regulations.
State-driven innovation is crucial for advancing digital
technologies and enhancing a nation’s global compet-
itiveness. Financial support such as grants, subsidies,
and investments serve as a key instrument to stimulate
digital technology research and development, benefit-
ing both startups and established companies (Shep-
herd et al., 2020; Rijswijk et al., 2021). Moreover, reduc-
ing the tax burden, creating educational programmes
for digital skills, especially targeting young people, and
engaging in public procurement can further promote
digital innovation.

A promising approach in this context is public-pri-
vate partnership, which is essentially a form of cooper-
ation between the state and private companies aimed
at achieving common goals and solving specific tasks
in the agricultural sector. This form of cooperation pro-
vides more opportunities to invest in new agricultural
technologies and digitalization solutions (Sridhar et
al., 2023). Collaboration with the private sector allows
for faster implementation of innovative solutions such
as agricultural sensors, monitoring systems, data anal-
ysis, machine learning and other technologies that im-
prove the efficiency and productivity of the industry. In
some cases, this improves the ability to scale up and
enter new markets.

As of 2024, Ukrainian companies are taking steps
to introduce the latest technologies in the agricultur-
al market. For example, Myronivsky Hliboproduct has
implemented a large-scale SAP digital technology pro-
ject aimed at improving the quality of management in
key business sectors (Approach to digital..., 2023). The
SAP system portfolio includes various modules for en-
terprise resource management, customer relations, pro-
curement, master data, human resources, and poultry
management; the company expected to achieve con-
crete results in terms of increased profits through its
implementation. The implementation is still ongoing,
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so it is difficult to say how effective this initiative has
been. Nevertheless, it is reasonable to assume that it
will lead to an overall increase in the efficiency of the
company’s internal operations.

Regulating agriculture in the digital economy ne-
cessitates a comprehensive approach and the adoption
of modern technologies, particularly in the context of
Ukraine’s current situation, which is characterized by
a decline in innovation. Therefore, the government
should invest in establishing digital infrastructure for
rural areas, ensuring access to high-speed internet and
other digital technologies. This includes providing fi-
nancial incentives and support to farmers who adopt
digital technologies such as agricultural drones, loT
devices, and farm management systems. Furthermore,
it is important to provide access to training and adviso-
ry services on digital technologies for agriculture and
to develop appropriate regulations to govern the use
of digital technologies in agriculture, including data,
privacy and cybersecurity. Monitoring and evaluating
the effectiveness of digital technology implementation
in agriculture is also important to identify successful
practices and areas for further support. Moreover, en-
gaging the private sector in developing digital solu-
tions for agriculture through partnerships and invest-
ments is critical.

Regulating agriculture in the context of digitalisa-
tion entails the utilisation of digital technologies and
policies aimed at fostering innovation, enhancing pro-
ductivity,and ensuring the sustainability of the industry.
This encompasses establishing a legal framework, stim-
ulating innovation practices, and ensuring data protec-
tion and privacy. Implementing appropriate norms and
legislation is a crucial aspect of regulating agriculture
in the digital era. Clear rules regarding the collection,
storage, and processing of data, particularly the person-
al data of farmers and other agricultural stakeholders,
must be established. This should include requirements
for storing data in a secure environment and restrict-
ing access to third parties without data owners’ con-
sent. Ukraine has certain legislative acts related to data
processing and personal data protection. The primary
law in this sphere is Law of Ukraine No. 2297-VI (2022),
which regulates relations associated with the process-
ing and protection of personal data, aiming to protect
the fundamental rights and freedoms of individuals
and citizens, including the right to privacy in the con-
text of personal data processing. Nevertheless, this law
has certain shortcomings, including a lack of strictness
and clarity in the legal framework, leading to non-com-
pliance by companies with data processing and storage
regulations. This is less relevant to agricultural com-
panies specifically, as they deal less extensively with
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personal data. In the context of digitalisation, cyberse-
curity has become a more pressing issue. To safeguard
against cyberattacks, cybersecurity standards for farms
and digital solution providers must be established. The
full-scale Russian invasion of Ukraine further highlights
this urgency. Ukraine has Law of Ukraine No. 2163-VIlI
(2024), but the law is relatively new, making it difficult
to definitively assess its effectiveness.

Given the current war situation in Ukraine, where
a significant portion of funding comes from partners
The direct costs of the war are also enormous, including
both payments to the military and the need for constant
infrastructure repair. Thus, a likely way out of the situ-
ation is to establish more direct interactions with the
state to facilitate the digitalisation process at enter-
prises. The maximum amount of assistance should be
provided in the form of recommendations or any other
services that do not require significant financial injec-
tions. Providing monetary assistance for such purposes
may be practically impossible in the current budgetary
circumstances.

DISCUSSION

The study revealed that digital technologies in agri-
culture have led to significant positive outcomes. This
underscores the need for governments worldwide to
actively promote the adoption of such technologies
among businesses. The Ukrainian government is no ex-
ception, and they have taken some steps in this direc-
tion, as evidenced by some of the nascent legislative
frameworks. However, as of 2024, these measures are
insufficient to maximise the promotion of econom-
ic digitalisation in the country. Supporting companies
in this endeavour, as suggested in the study’s model,
would be an effective strategy. Nevertheless, the on-
going war in the country complicates the implementa-
tion of such initiatives, as available funds are primar-
ily directed towards military needs or social support.
Therefore, providing consultative advice from the gov-
ernment is an effective measure in cases where direct
financial allocation is not feasible or challenging.

In the current study, considerable attention was
paid to describing the role of agriculture, in particu-
lar for Ukraine. A similar assessment was conducted
by J. MacPherson et al. (2022), who noted that the po-
tential of digital agriculture in addressing sustainable
development challenges hinges on its integration into
existing policies and how future conditions and regula-
tory frameworks shape its implementation. Overall, the
authors formulated recommendations aimed at inte-
grating digital technologies in agriculture to facilitate
a gradual transformation in this direction. They further
called for the use of the latest technologies in other



areas of activity, not just agriculture. These recommen-
dations remain relevant for Ukraine as well.

M-H. Ehlers et al. (2021) also examined the char-
acteristics of the agricultural sector in the context of
digitalisation. They emphasised that digitalisation can
increase the precision of policy instruments, but its im-
pact on other parameters, such as freedom of action,
cost distribution, and data domains, can be ambiguous.
The authors described the significant role of digitali-
sation in developing flexible policy instruments in this
sector. In this regard, the researchers formulated spe-
cific recommendations for politicians: they consisted of
using digitalisation methods for more flexible use of
traditional agricultural policy instruments, as well as
to reduce costs in this context. However, this can also
lead to a conflict of interest, primarily because not all
interested parties may want such changes. All of this
remains relevant in the context of Ukraine as well.

The benefits of digitalisation for agricultural
companies were explored by A.M. Ciruela-Lorenzo et
al. (2020). Their work highlights the transformative
impact of digitalisation on the agricultural sector. It
has been shown that these technologies contribute to
economic stability by increasing operational efficiency
and creating new customer engagement opportuni-
ties. However, challenges such as poor rural internet
infrastructure, low technological literacy among farm-
ers, and the scale of agricultural operations were also
described. In this context, the authors emphasized the
need for agricultural cooperatives to adopt digital tech-
nologies, diversify their activities, innovate, collaborate,
and use digital tools to remain competitive. S. Fielke et
al. (2020) noted that digitalisation leads to increased
transparency, diversification, and ongoing restructuring
of agricultural management.Additionally, attention was
drawn to the growing focus on identifying opportuni-
ties to use digital technologies to improve sustainabili-
ty in agricultural enterprises. In contrast, in Ukraine, sig-
nificantly less attention is paid to such issues due to the
complex situation in the country, primarily associated
with the consequences of Russia’s full-scale invasion.

It is noteworthy that digitalisation and the introduc-
tion of new technologies in agriculture allow for more
effective achievement of sustainable development
goals. While in Ukraine any such goals are relegated to
the background, in the world as a whole, this is a rather
important component of long-term state policy. In this
context, digitalisation as a method of achieving sustain-
ability of agro-food systems was studied by R.A. Bahn et
al. (2021). The researchers noted that the use of digital
transformation in the agro-food system allows for an
increase in the potential of this sphere, and increases
productivity and resource efficiency. However, they also

Stender et al.

drew attention to the fact that, despite all the advan-
tages, problems may arise in this process, and the result
may actually be negative. The researchers identified po-
litical priorities for digital transformation in agriculture,
which should include, first of all, both financial support
and training. The conducted study offered similar rec-
ommendations on how to promote digitalization in ag-
riculture in the country. It is also worth noting that in
any case, achieving sustainable development goals will
become one of the important goals of state policy in
Ukraine, at least after the end of the war.

This studyalso considered the components of a state
policy that should be formed to achieve better goals in
the context of the introduction of digital technologies.
The formulation of more long-term goals in this con-
text would be important for Ukraine. On the other hand,
the question arises of how much this is possible at all
in wartime conditions. This is why the political lead-
ership should learn to act flexibly, in accordance with
changing world events, in order to be able to appropri-
ately and most effectively respond to any challenges.

CONCLUSIONS

The integration of digital technologies into the agri-
cultural sector has brought significant advancements
in efficiency, productivity, and sustainability. Innovative
technologies such as sensors, drones, big data analytics
capabilities, and artificial intelligence have revolution-
ised agricultural practices,enabling farmers to make da-
ta-driven decisions and optimise various aspects of their
operations. This has led to increased yields, improved
resource management, and enhanced product quality.

However, as presented in the study, successful im-
plementation of digital technologies in agriculture re-
quires cooperation between the state and the private
sector. The government plays a crucial role in providing
support and incentives to encourage innovation and
adoption of digital solutions. This includes financial
support through grants, subsidies, and investments in
research and development, as well as the development
and maintenance of appropriate infrastructure: in par-
ticular, the study showed a downward trend in support
for the agricultural sector in the country, first due to the
effects of the COVID-19 crisis and then to the outbreak
of the full-scale invasion. The study showed that as of
2024, taking into account inflation, the costs of per-
forming various types of research in Ukraine are grad-
ually decreasing. Although not accounting for inflation,
the level of expenditure on such work has increased.
However, examining the real indicators reveals that
research costs have nearly halved compared to 2010.
At the same time, structurally more funds have begun
to be allocated to applied scientific research. Thus, the
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state is currently facing the task of finding new sources  of evaluating this factor. Nevertheless, the analysis of

of funding to improve the efficiency of the scientificre-  this component remains relevant for future research. In

search apparatus. addition, it is important to find opportunities for inno-
Some difficulties related to the legislative frame-  vation in other types of enterprises.

work for the digitalisation process in Ukraine were con-

sidered, which, however, are difficult to resolve given ACKNOWLEDGEMENTS

the full-scale Russian invasion. Discounting of cash  None.

flows was not used in the evaluations. In addition, rath-

er limited attention was paid to the analysis of the im- CONFLICT OF INTEREST

pact of the war on this process, due to the difficulty None.
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AHortauig. CinbCbke rocnogapCTBO rpae CTpaTeriyHy posb y 3abesnevyeHHi HaceneHHs NpoaoBONbLCTBOM. Lle cTae
NPUUYUHOK 3HAYHOTO BTPYYaAHHS B AAHUI CEKTOp AEPXaBW, @ OTKe W (HOPMYBaHHS AKICHMX NiAXOMIB A0 LbOro
npoLecy 3aNMILAETbCs akTyanbHUM. B pamkax [aHOro AOCNimKeHHS MEeTOK CTano HafaHHS pekoMeHAauin no
Lboro npouecy B YKpaiHi, 30KkpeMa, Ha npouecu B po3pisi umudpoBisaLii ekoHOMiku. 1ng uboro 6yno BUKOPUCTAHO
rpadiyHMIN aHaNi3, MOAENOBAHHS, abCTparyBaHHs Ta METOA, IOTriYHUX MipKyBaHb. B paMkax po6oTu 6yno fetanbHo
OMMCAHO POJib LUMPPOBUX TEXHOMOTIN AN AOCATHEHHS BinblW eheKTUBHMX pe3ynbTaTiB B KOHTEKCTi MiABULLEHHS
e(eKTMBHOCTI PO3BUTKY CinbCbKoro rocnogapcrea. Kpim toro, 6yno 3pobseHO BMCHOBOK CTOCOBHO MNOTpebu
B33EMOAIi MiX AepXaBO Ta NiANPUEMCTBAMM B LLbOMY Hanpsami. [ToB93aHo Le, B nepLly Yepry, 3i CKNagHoLWwamm, Wwo
MOXYTb BUHMKHYTU B KOMMNAHisX, 9Ki 6yayTb 3anpoBagXXyBaT NOAiOHI NpakTMKK. PO3yMitoum iXHIO HasiBHICTb, MEHLU
BipOrilHUM € NOAanblue BNPOBaAXEHHS TAaKOro BUAY TEXHOMOTIM Ha nignpuemcteax. B poboTi 6yno 3anponoHoBaHo
[eKinbKa NiaAxXoAis, WO MOXYTb OYTM BUKOPUCTAHI ANS 3HUXEHHS HEFAaTUBHOMO BMJIMBY Ha CiibCbKOrOCNOAAPChKi
KOMMaHii. 3BaXaroum Ha HaCNiLKM MOBHOMACILTAabHOro BTOpPrHeHHs Pocii B YkpaiHy, ocobnvBa yBara 6yna npuaineHa
HediHaHCOBMM MiaxoAaM, a TakoX npobnemam, Wo iCHYTb B paMKax akTyaNnbHOI 3aKoHOA4aB4YOoi 6a3un. Kpim Toro,
OKpeMi BMCHOBKM Oynn cHOpMOBaHi Ha OCHOBi CTaTUCTUYHMX AAHMX MPO PO3BMTOK HAYKM Ta OCBITM B YKpaiHi
B UinoMy. MpaKkTMUHA LiHHICTb [OCNIOXKEHHS NONSra€ B TOMY, WO OTPMMaHi pe3ynbTaTy O03BONSTb MiABULLMTU
ePeKTUBHICTb QYHKLIOHYBaHHS AepXaBHOro cekTopy B YKpaiHi y cdepi peryntoBaHHs CinbCbKOro rocnoaapcraa

KnwouoBi cnoBa: iHHOBALii; arpapHWit CEKTOp; BMPOBAIXKEHHS TEXHOMOriA; HOPMATMBHO-33aKOHOAABYa 0a3a;
MEHEeMKMEHT Ta YNpaBiHHS
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