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» Abstract. The purpose of the study was to assess the cost-effectiveness of using artificial intelligence (Al) to predict
environmental changes in land use and optimise agricultural production. It was determined that the introduction of
machine learning and big data analysis algorithms can significantly improve the accuracy of forecasts of agricultural
land conditions, optimise the use of resources, including fertilisers and water, and reduce costs. The study analysed how
Al can contribute to a more rational choice of crops and planning of sowing and harvesting, which has a positive impact
onyields. In addition, the study addressed the environmental aspect: the use of Al can reduce the negative impact on the
environment through precise resource management and reduced soil and water pollution. The work included modelling
yields for different climate scenarios, which allows forecasting possible outcomes and developing adaptive strategies
for the sustainable development of Ukraine’s agricultural sector. The study demonstrated that the introduction of Al in
the Ukrainian agricultural sector contributes to the improvement of land use efficiency, allowing farmers to respond
more quickly to changing climate conditions. Machine learning algorithms, including those based on the analysis of
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data collected from satellite images and sensors, can help determine the timely need for fertiliser and water, which
ensures the rational use of resources and reduces production costs. The forecasting models used in the article reflect
possible yield scenarios for the period 2025-2028 for different climatic conditions, which allows enterprises to better
plan agrotechnical measures and minimise risks. Thus, the study results emphasised the importance of Al as a tool for

long-term strategic planning in the agricultural sector

» Keywords: yield forecasting; agriculture; data analysis; innovation; machine learning

» Introduction

The relevance of studying the use of artificial intelligence
(AI) to improve the economic efficiency of land use man-
agement in the agricultural sector is driven by the grow-
ing challenges associated with landscape change, urban-
isation, land degradation and the need for rational water
management. Modern environmental problems, exacer-
bated by global climate change and population growth,
require the search for innovative approaches to preserve
natural resources and optimise the use of agricultural
land. Al opens up new opportunities for analysing large
amounts of data and predicting the effectiveness of vari-
ous land use decisions, which allows for a balance between
economic benefits and preserving environmental balance.

The study by R. Espinel et al. (2024) demonstrated
how AT helps to optimise the management of agricultural
land by accurately calculating fertilizer doses. This allows
not only to reduce the use of chemicals but also to increase
the efficiency of their application, which has a positive im-
pact on economic results and the ecological state of the
land. Y. Peng et al. (2019) focused on the use of predictive
models to optimise irrigation. Thanks to Al technologies,
farmers can use water resources more rationally, which,
in turn, reduces irrigation costs and ensures stable yields
even under changing climatic conditions.

The study by R. Ben Ayed & M. Hanana (2021) indi-
cates a significant economic benefit from the introduction
of Al in agricultural cost planning. Accurate allocation of
resources based on Al forecasts helps to reduce costs and
increase profitability, making the agricultural business
more sustainable. R. Singh et al. (2020) explore the pos-
sibilities of automated soil monitoring systems that use
Al to track the level of land degradation. This allows for
timely detection of problems and the necessary measures
to preserve soil quality, ensuring their long-term fertility.

M.Y. Shams et al. (2024) highlighted the benefits of
crop rotation forecasting using Al algorithms. This allows
agricultural enterprises to optimise the use of land for cer-
tain crops, improving their productivity and reducing the
risk of soil depletion, which contributes to the economic
stability of the farm. K. Jha et al. (2019) noted the impor-
tance of automating crop quality control through Al sys-
tems. AT’s ability to identify problems at the stage of grow-
ing and harvesting helps to improve product quality, which
is important for market-oriented agricultural enterprises.

L. Chen et al. (2023) investigated the effectiveness of Al
technologies in reducing the risks associated with changes
in weather conditions. Al helps to quickly adapt to unfa-
vourable weather factors, which helps to avoid significant
crop losses and maintain production stability. I. Yag &
A. Altan (2022) analyse the benefits of Al in the selection of
plant protection products. This allows reducing the use of
chemicals and, at the same time, ensures high efficiency of

crop protection, which has a positive impact on the envi-
ronmental and economic performance of the enterprise.
S.A. Bhat & N.-E Huang (2021) show how the use of
big data and Al technologies allows agricultural enterpris-
es to plan yields under different climatic conditions. This
provides more accurate forecasts and stable financial per-
formance, which helps minimise risks in the agricultural
sector. ML.J. Usigbe et al. (2024) noted that Al technologies
make the agricultural sector more resilient to environmen-
tal and economic challenges. It helps to reduce losses, im-
proves resource management, and increases the econom-
ic efficiency of agricultural enterprises, which is especially
important for the long-term development of the industry.
Thus, researches demonstrate the effectiveness of
using Al to predict land use changes, particularly in the
agricultural sector. An important aspect is the forecast-
ing of land degradation, changes in water resources, and
the impact of anthropogenic activities on protected are-
as. Therefore, researching effective Al-based solutions for
monitoring and managing these processes is key to ensur-
ing sustainable development of the agricultural sector and
conservation of natural resources. However, the use of Al to
increase economic efficiency in the agricultural sector re-
mains insufficiently studied. Also, the impact of integrated
Alalgorithmsonland use management, takingintoaccount
climate conditions, has not yet been fully investigated.
The purpose of the study was to analyse the applica-
tion of Al to improve the economic efficiency of land use
management in the agricultural sector. The main tasks
include: analysing Al capabilities for yield forecasting;
researching Al algorithms, including machine learning,
adapted to the needs of the agricultural sector; developing
recommendations for optimising land use processes.

»Materials and methods

The study on the application of Al to improve the eco-
nomic efficiency of land use management in the Ukraini-
an agro-industrial complex used various methodological
approaches and materials to analyse the impact of inno-
vative technologies on agricultural productivity and its
resilience to environmental challenges. Firstly, secondary
data from the State Statistics Service of Ukraine (n.d.) was
used to collect data on the state of the agricultural sector,
which provided information on the yields of major crops
in Ukraine for the period 2017-2023. This data allowed to
analyse the yield dynamics, identify the main trends, and
identify the need to optimise agronomic practices, in par-
ticular in the context of Al implementation. Google Colab
was used to forecast the yields of major crops for the pe-
riod 2024-2028, which allowed the company to consider
historical data and model various development scenari-
os. For this purpose, a model was considered that includ-
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ed optimistic, moderate and pessimistic scenarios that
provided for different rates of growth or decline in yields
depending on expected conditions and possible changes
in the industry.

The study also examined big data analytics, which al-
lows for the analysis of data on the condition of agricul-
tural land, in particular using satellite images and sensor
data. In addition, to assess the impact of the introduction
of the latest technologies on the economic efficiency of
agricultural enterprises, comparative analyses were con-
ducted on the example of specific companies that have
implemented Al-based solutions. Projects and platforms
that demonstrate practical experience in implementing
innovative technologies to improve the efficiency of land
use and agriculture were also reviewed. In particular, con-
siderable attention was paid to IBM’s Watson solution,
which uses Al to analyse large amounts of agricultural
and climate data. Precision Agriculture, a platform that
implements the concept of precision farming by using
sensor data, satellite images, and GPS navigation, was
also discussed. Smart Farming project, which provides
comprehensive real-time monitoring of agricultural land.
Agreena, which focuses on the implementation of car-
bon farming principles, in particular on approaches that
help reduce the carbon footprint of the agricultural sec-
tor. Agrilab, which provides opportunities for detailed soil
analysis to increase yields.

Another important aspect of the study was the envi-
ronmental factors associated with changes in land use.
The analysis of changes in natural landscapes, land deg-
radation, and water pollution made it possible to identify
the main environmental risks arising from intensive land
exploitation. Al technologies were assessed in terms of
their potential to reduce the negative impact on the envi-
ronment, in particular by increasing the efficiency of nat-
ural resources use. As a result, the key recommendations
for the implementation of Al in land management were
considered, including the need to create an infrastructure
for data collection and processing, development and im-
plementation of machine learning algorithms, and train-
ing of agricultural enterprises’ personnel.

» Results
The introduction of Al in the agricultural sector opens up
new horizons for improving economic efficiency, which is
manifested in a number of key aspects. Al enables accu-
rate assessment and monitoring of agricultural land. The
use of algorithms to analyse data from satellites and sen-
sors allows farmers to determine the need for fertilizers,
irrigation and other resources, which leads to lower input
costs and higher yields. Machine learning technologies al-
low to analyse which crops are best suited to specific grow-
ing conditions, which optimises crop rotations and im-
proves overall productivity. By predicting the best time for
sowing and harvesting, farmers can increase their output.
In addition, AI helps to optimise water and fertilizer
use through precise irrigation and nutrient application.
Systems using Al algorithms can automatically adjust the
supply of water and fertilizers depending on soil condi-
tions and plant needs, which not only reduces costs but
also reduces the negative impact on the environment
(Talaviya et al., 2020). Big data analytics and predictive
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models can also optimize the processing and storage of
products, allowing farmers to better plan production and
avoid surpluses, which reduces storage costs and pre-
vents losses.

Another important aspect is increasing resilience to
climate change. Al allows farmers to respond more quick-
ly to extreme weather conditions, which helps ensure
crop safety and reduce economic risks associated with
unstable weather conditions. Studies show that business-
es that implement Al technologies have higher profitabil-
ity. By increasing the efficiency of resource use and im-
proving product quality, farmers can earn more income,
which has a positive impact on their competitiveness
(Leal Filho et al., 2022).

The introduction of the latest technologies, such as
drones for field monitoring, robotic harvesting systems,
and automated enterprise management solutions, cre-
ates new opportunities for optimising business process-
es, which not only reduces costs but also increases overall
productivity. Thus, the use of Al in agriculture not only
increases economic efficiency but also ensures sustain-
able development of agriculture, reducing its negative
impact on the environment (Vrochidou et al., 2022). In-
novative technologies are becoming an important tool in
addressing the challenges faced by the agricultural sector
in the modern world. The environmental aspects of land
use play a critical role in ensuring sustainable develop-
ment, as proper management of natural resources can
maintain ecological balance and prevent negative con-
sequences associated with anthropogenic activities. The
main environmental issues related to land use include
landscape change, land degradation, water management
and the impact of urbanisation (Vyshnevska et al., 2022;
Fedorchuk et al., 2024).

Changing natural landscapes is one of the most obvi-
ous problems. Intensive agricultural production, urbani-
sation, and industrial activities lead to the destruction of
natural ecosystems such as forests, marshes, and prairies,
which in turn leads to biodiversity loss as many plant
and animal species lose their natural habitats (Wang et
al.,2021). The use of land for agriculture is often accompa-
nied by the drainage of marshes and deforestation, which
has serious consequences for ecosystems. Land degrada-
tion is another important problem that arises from the
mismanagement of agricultural land. It can manifest itself
in the form of erosion, reduced soil fertility, salinity, and
pollution. The intensive use of fertilizers and pesticides
leads to soil and water pollution, which negatively affects
ecosystems and human health (Hossain et al., 2020). With-
out proper control and remediation, such processes can
lead to a significant reduction in land productivity and
threaten food security.

Proper water management is critical to ensuring
sustainable land use. Improper irrigation and pollution
of water sources can lead to water shortages, which can
negatively affect agricultural production. Water consump-
tion without consideration of natural resources leads to
groundwater depletion, degradation of reservoirs and de-
terioration of water quality. Due to global climate change
affecting precipitation patterns, it is important to develop
adaptive strategies for the efficient use of water in agricul-
ture (Srivastav et al., 2021).




Shebanina et al.

Anthropogenic activities, including urbanisation, in-
dustry and agriculture, have a significant impact on eco-
systems and the environment. Population growth and
urban expansion lead to increased demand for land for
housing, infrastructure, and agriculture, which leads to
competition for resources, degrading environmental qual-
ity (Prakash & Verma, 2022). In particular, urbanisation is
often accompanied by air and water pollution, which has
serious consequences for human health and ecosystems.
Biodiversity conservation is an important aspect of envi-
ronmental management.

Shrinking areas of natural habitats and the use of
one-sided agricultural technologies lead to the loss of spe-
cies diversity. Declining biodiversity reduces the resilience
of ecosystems to climate change and other environmental
stresses, which threatens the ecological balance and sus-
tainability of agricultural production. Thus, environmental
aspects of land use are critical to achieving sustainable de-
velopment (Li et al., 2020). Effective management of natu-
ral resources, biodiversity conservation, and development
of adaptive strategies to climate change are key tasks to en-
sure balancedland use, reduce negative environmental im-
pact, and increase the efficiency of the agricultural sector.

Al is being actively implemented in agriculture to re-
duce the negative impact on ecosystems, preserve soil and
biodiversity, and reduce greenhouse gas emissions. For ex-
ample, companies such as IBM with its Watson project use
Al to analyse data on soil conditions, weather, and water
resources. This allows farmers to optimise the use of water
and fertilizers, which reduces the likelihood of soil weath-
ering and water pollution. Another example is platforms
such as Precision Agriculture, which use machine learning
algorithms to predict yields based on historical data and
growing conditions. This helps farmers make informed
decisions about sowing and harvesting, reducing waste
and resource use, which reduces pressure on ecosystems.

The Smart Farming project has developed solutions
that use drones and computer vision to identify threat-
ened plant and animal species. This helps agronomists
plan crop rotations and use ecological management prac-
tices to preserve biodiversity on farms. Using Al to analyse
crop rotation data allows farmers to develop more sustain-
able practices that reduce the need for chemical fertilizers.
For example, farmers can receive recommendations on
how to change crops in their fields, which helps preserve
soil structure and increase fertility. Companies such as
Agreena are also using Al to assess the environmental im-

pact of agricultural practices. This allows farmers to better
understand how their actions affect CO, emissions and
other factors contributing to climate change, and to adapt
their practices according to the data obtained. Thus, the
introduction of Al in agriculture not only increases pro-
duction efficiency, but also helps to reduce negative envi-
ronmental impact, conserve biodiversity, and improve soil
health (Busse et al., 2021).

In Ukraine, the use of Al in the agricultural sector is
growing rapidly, as farmers are actively looking for new
solutions to improve production efficiency, optimise
costs, and conserve natural resources. Agricultural enter-
prises are increasingly implementing precision farming
technologies based on the analysis of large amounts of
data obtained from satellite images, drones, and soil sen-
sors. These technologies allow for detailed monitoring of
the condition of fields and plants, determination of mois-
ture levels, soil micronutrient content, forecasting yield
potential, and more precise resource management.

One example of how Al is being used is the AgriLab
platform, which implements analytics to optimise the use
of water, fertilizers and plant protection products, helping
to reduce farmers’ costs and minimise negative environ-
mental impact. Based on the analysis of long-term data,
the platform recommends the most effective irrigation
and fertilization schemes, which helps to achieve stable
yields even in the face of climate change. In addition, the
Ukrainian market actively supports start-ups specialising
in the development of machine learning solutions. These
start-ups offer innovative tools for yield forecasting, risk
analysis, and real-time monitoring of crops. By using Al
algorithms, agricultural companies can more accurately
predict plant nutrient requirements and detect stressors
such as diseases or pests in a timely manner, which helps
reduce crop protection costs while ensuring a high level of
environmental safety.

Overall, the introduction of Al in Ukraine’s agricultural
sector not only increases efficiency and productivity, but
also contributes to more sustainable development. This is
especially important in the context of current challenges,
such as soil depletion, climate change, and the effects of
war, which make it difficult to maintain high yields with-
out harming ecosystems. Al technologies enable Ukrain-
ian farmers to create more environmentally responsible
and cost-effective farming practices that are focused on
long-term sustainability and food security. Table 1 shows
Ukraine’s yields over the past 7 years.

Table 1. Crop yield in Ukraine for 2017-2023, c/ha

Year 2017 2018 2019 2020 2021 2022 2023

Grain and legume crops 425 474 49.1 425 53.9 45.8 55.2
Potato 168 171 155 157 166 174 177
Vegetable crops 208 214 214 207 215 200 209
Sunflower 20.2 23 25.6 20.2 24.6 21.6 24.5

Source: developed by the authors based on State Statistics Service of Ukraine (n.d.)

Different crops show different dynamics, which indi-
cates the need to optimise agronomic practices. In particu-
lar, the decline in soybean and rapeseed yields observed in
studied years may be the result of environmental factors

or insufficient implementation of innovative technologies,
including Al, to manage these crops. This suggests that Al
should be more actively used to monitor plant health and
adapt agronomic measures to environmental conditions.
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At the same time, the high yields of potatoes and
fodder sunflower demonstrate the potential for using
precision farming technologies, which can lead to in-
creased productivity. For example, the introduction of AlI-
based systems to predict yields and optimise inputs could
significantly improve outcomes for less productive crops.
As climate change and environmental conditions direct-
ly affect yields, the use of Al-powered analytical tools
will help farmers respond to challenges and adapt their
strategies more quickly, which will generally contrib-
ute to the economic efficiency of the agricultural sector

(Shebanina et al., 2024). To create a forecast table of yields
of major crops in Ukraine for the period of 2025-2028,
Google Colab Al methods were used to take into account
historical data and model various development scenari-
0s. Machine learning was used to analyse past trends and
generate forecasts for three main scenarios: optimistic,
moderate, and pessimistic. Each scenario considers dif-
ferent levels of annual yield growth or decline depending
on expected conditions and possible changes in the in-
dustry. Table 2 shows the yield forecasts for different cli-
mate scenarios for 2025-2028, c/year.

Table 2. Yield forecasts for different climate scenarios for 2025-2028, c/ha

Year 2025 2026 2027 2028
Optimistic scenario
Grain and legume crops 58.68 61.45 63.17 66.09
Potato 185.75 192.39 200.46 208.00
Vegetable crops 220.58 228.06 235.06 243.00
Sunflower 26.18 27.29 29.31 30.23
Moderate scenario
Grain and legume crops 56.19 58.51 59.86 61.25
Potato 180.00 185.06 190.08 195.09
Vegetable crops 215.19 220.06 225.01 230.60
Sunflower 25.19 26.98 26.52 27.29
Pessimistic scenario
Grain and legume crops 53.77 52.15 51.00 50.86
Potato 170.30 165.29 160.22 155.17
Vegetable crops 210.01 205.67 200.04 195.68
Sunflower 24.03 23.73 23.33 22.00

Source: developed by the authors using Google Colab

The optimistic scenario envisages a significant in-
crease in yields for the major crops, with grain and legume
crops reaching 66.09 c/ha by 2028, an increase of 21%
compared to the 2023 yield of 55.2 c/ha. Similarly, potato
yields are expected to rise to 208.00 c/ha, a 17% increase
from 177 c/ha in 2023. Vegetable crop yields are projected
to grow by 16% to 243.00 c/ha, and sunflower yields are
forecast to reach 30.23 c/ha, a 25% increase from 24.5 c/ha
in 2023. The moderate scenario takes a more conserva-
tive approach with moderate growth across all crop types.
Grain and legume crops are expected to reach 61.25 c/ha
by 2028, marking a 10% increase from the 2023 yield. Po-
tato yields are projected to grow by 10% to 195.09 c/ha,
while vegetable crops are anticipated to increase by 10%
to 230.60 c/ha. Sunflower yields are expected to grow by
10% to 27.29 c/ha by 2028. The pessimistic scenario en-
visages a decline or slower growth in yields, with grain
and legume crops decreasing by 9% to 50.86 c/ha by 2028.
Potato yields are expected to fall by 12% to 155.17 c/ha,
while vegetable crop yields are anticipated to decrease by
7% to 195.68 c/ha. Sunflower yields are also projected to
decrease by 8% to 22.00 c/ha by 2028.

These forecasts provide essential insights for long-
term strategic planning, helping the agricultural sector
prepare for different scenarios and optimise land use
management, ultimately improving the economic ef-
ficiency and sustainability of Ukraine’s agro-industrial
complex. For the effective implementation of Al in land
use management in Ukraine’s agricultural sector, several
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key recommendations should be considered. It is impor-
tant to ensure proper infrastructure for data collection
and processing, which involves investing in modern tech-
nologies such as drones, satellite monitoring systems, and
Internet of Things sensors for measuring soil and climate
parameters. This will allow to collect the necessary data
for analysis and decision-making. It is worth focusing on
the development and implementation of machine learn-
ing algorithms that can process large amounts of data and
offer insights into optimising resource use, crop selec-
tion, yield forecasting and risk management (Shebanin et
al., 2024; Mema et al., 2024).

Agribusinesses should provide training and upskilling
of their employees in data and Al, as this will allow them
to make the most of new technologies and adapt to the
changing environment. The fourth recommendation is to
develop partnerships between agribusinesses, research
institutions, and technology start-ups, which will allow for
joint projects, experience sharing, and innovation (Hafi-
yya et al., 2024). It is also important to take into account
the environmental aspects of Al implementation, ensur-
ing sustainable development of the agricultural sector
and reducing the negative impact on ecosystems. As part
of this, agricultural companies should actively implement
environmental regulations and standards that would en-
courage the conservation of natural resources and biodi-
versity. Finally, state support, in particular in the form of
subsidies for the introduction of Al technologies, can sig-
nificantly contribute to the development of innovations




Shebanina et al.

in the agricultural sector, ensuring the competitiveness
of Ukrainian producers in the international market. Im-
plementation of these recommendations can be the key
to successful integration of Al into land use management,
which in turn will have a positive impact on the productiv-
ity and sustainability of Ukraine’s agricultural sector.

» Discussion

This section discusses the results of a study on the intro-
duction of Al in the agricultural sector to improve eco-
nomic efficiency and ensure sustainable development.
The findings show that the use of Al allows for accurate
monitoring and assessment of land conditions, which
enables farmers to use resources more efficiently and op-
timise fertilizer and irrigation costs. Modern algorithms
for processing big data collected by satellites and sensors
help farmers better understand the needs of crops and in-
crease their yields.

In particular, predicting the optimal timing of sowing
and harvesting makes a significant contribution to eco-
nomic efficiency, allowing farmers to increase production.
Optimising water and fertilizer use through precise irri-
gation and nutrient application methods also helps to re-
duce costs and minimise negative environmental impact.
These results correlate with the findings of other authors,
who emphasise the benefits of precision agriculture tech-
nologies in production planning and avoiding surpluses.
V. Vidric et al. (2023) focused on analysing the economic
benefits of precision agriculture. They found that the use
of Alin irrigation management could reduce costs and im-
prove crop quality. These results are in line with current
research on the efficient use of water and fertilizer, but
it was noted that the economic impact could be lower in
conditions of poor resource management.

In the study by I. Laktionov et al. (2023), the authors
analysed in detail the impact of Al on grain yields. The
authors focused on the use of drones to monitor crops,
which allowed not only to increase productivity but also
to reduce losses at the stages of growing and harvesting.
The findings are consistent with current research findings,
confirming that optimisation technologies contribute to
the rational use of resources, increasing the overall pro-
ductivity of agricultural enterprises. The environmental
aspects of land use management are an integral part of the
discussion, as biodiversity conservation and proper use of
natural resources ensure the sustainability of agriculture.
Based on the analysis of Ukrainian agricultural enterpris-
es, it was found that precision farming technologies are
already being actively used, which allows for a reduction
in the use of chemical fertilizers and minimises the impact
on ecosystems. For example, yield prediction platforms
allow farmers to make informed decisions about planting
crops, reducing costs and ecosystem impact.

To better understand environmental performance,
this study applies a yield forecasting model based on cli-
mate change scenarios. This approach allows to assess po-
tential threats to production and develop measures to neu-
tralise them. In his work, O.B. Akintuyi (2024) emphasised
the importance of environmental aspects of land man-
agement. He argued that without proper management of
natural resources, even the most advanced technologies
can be ineffective. This is in line with current findings that

have pointed out that Al can compensate for governance
shortcomings if applied correctly. J.A. Aznar-Sanchez et
al. (2019) also investigated sustainable land use practices
in the context of climate change. They found that farmers
who used Al to analyse soil data earned more income by
reducing the risk of losses due to extreme weather events.
These findings are in line with current findings on increas-
ing climate resilience.

H. Dadashpoor et al. (2019) studied the impact of Al
on key microeconomic indicators of agricultural enter-
prises, including profitability and market position. The
study showed that enterprises that actively integrated Al
into management and forecasting processes significant-
ly improved their competitiveness, especially in interna-
tional markets. This is in line with current findings, as it
confirms the significant contribution of technology to im-
proving the economic stability and competitive advantage
of agricultural companies.

For a deeper understanding of the impact of Al on
the economic efficiency of the agricultural sector, it is
also important to take into account specific aspects such
as access to information technology and the level of edu-
cation of farmers. The adoption of Al technologies can be
hampered by insufficient infrastructure in rural areas or
limited access to the Internet, which hinders the potential
for innovation. C. Feijéo et al. (2020) drew attention to the
role of government support in the adaptation of Al in the
agricultural sector. They believed that without financial
support and infrastructure development, the effective-
ness of Al adoption would be limited. This differed from
the results of the previous survey, which focused more on
the need for farmers to organise themselves and to adopt
innovative approaches.

An important aspect of the introduction of new tech-
nologies in the agricultural sector is the willingness of
farmers to adapt to modern management methods, which
often requires a change in traditional approaches to farm-
ing. The use of Al provides for more accurate planning and
forecasting, which can significantly increase the efficien-
cy of crop cultivation and processing costs. However, the
success of implementing the latest technologies depends
not only on the availability of AI, but also on the ability of
farmers to use these tools, interpret data, and adapt man-
agement decisions based on the forecasts. W. Leal Filho ez
al. (2022) examined how theimpact of Al can affect farmers’
total costs in the context of production. They concluded
that farmers who use Al to predict product prices can sig-
nificantly reduce the risks associated with unpredictable
market fluctuations. The current research findings show
that Al does indeed help reduce costs, but it is important
to take into account the limited technical capabilities of
small and medium-sized farms, lack of awareness of tech-
nology, and the lack of proper infrastructure that would
allow for the integration of Al into all stages of production.

Investments in Al in the agricultural sector can have
a significant impact on productivity, efficiency, and food
safety. M. Ryan (2023) emphasised that, despite the sig-
nificant initial costs, investments in Al technologies pay
off within three years on average, especially if resources
are properly managed, which can accelerate this pro-
cess even in conditions of market volatility. At the same
time, J. Azizi (2024) pointed out that the use of Al in the
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agricultural sector contributes to increased production,
which has a positive impact on food security, especially in
regions where there are risks of food shortages. Thus, the
introduction of Al not only increases the competitiveness
of agricultural enterprises, but also ensures stability and
security in the face of climate change, which underscores
the importance of farmers’ readiness to adapt new ap-
proaches to efficient resource management and improve
the economic sustainability of the agricultural sector.

In general, it is important to introduce Al in the field
of agricultural production, which not only increases eco-
nomic efficiency but also contributes to the sustainable
development of the industry. Research shows that the use
of Al technologies enables farmers to use resources ration-
ally, optimise fertilizer and irrigation costs, and increase
productivity by accurately monitoring land conditions
and predicting the optimal time for sowing and harvest-
ing. In particular, the use of Al-based systems, such as yield
forecasting platforms, allows for more efficient produc-
tion planning, reducing costs and environmental impact.

»Conclusions

The study results confirm that the introduction of Al in
the Ukrainian agro-industrial complex can significantly
increase the economic efficiency of agricultural produc-
tion and ensure the sustainable development of the in-
dustry. In particular, the use of Al technologies helps to
optimise the use of resources, such as fertilizers, water,
and pesticides, thanks to the ability to accurately monitor
and forecast. The use of predictive models to determine
the optimal timing of sowing and harvesting allows farm-
ers to achieve stable production volumes even in the face
of climate instability. Projects such as Watson, Precision
Agriculture, Smart Farming, Agreena and Agrilab have

»References

become important elements of the analysis. They have
demonstrated how innovative solutions based on Al data
and algorithms can optimise crop cultivation processes,
reduce input costs, and improve crop quality and yield. In
particular, the Precision Agriculture and Smart Farming
projects use technologies that allow farmers to obtain ac-
curate data on field conditions, predict yields, and control
resource consumption, which significantly increases the
economic efficiency of production.

The study of crop yields in Ukraine for 2017-2023
analysed their dynamics and considered yield forecasts
for different climate scenarios for 2025-2028. The impor-
tance of this study is driven by the rapid development of
technologies and their ability to significantly increase ag-
ricultural productivity, which, in turn, contributes to the
country’s food security. Based on the results obtained, it
can be argued that the introduction of Al in the agricultur-
al sector of Ukraine is not only appropriate, but also nec-
essary to ensure sustainable agricultural development.
Given the predictions of climate change and the growing
need for food, it is important to continue research in this
area to identify new opportunities for increasing produc-
tivity. A limitation of the study is the use of historical data,
which may not take into account possible abrupt changes
in climate and economic factors that affect yields. Further
research could focus on integrating more accurate climate
models and considering regional specifics to improve the
accuracy of forecasts.
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» AHoTauif. MeTo1o foctipreHHs 6ysia oljiHKa eKOHOMIYHOT e(peKTHBHOCTi BAKOPUCTAHHA IITY4HOTO iHTeaeKTy (I1I)
JJIs1 IPOTHO3YBAHHSA eKOJIOTiYHUX 3MiH y 3eMJIEKOPHUCTYBAaHHI Ta ONTHUMIi3alii arpapHOro BUpoOHUIITBA. BusHaueHo,
110 BIPOBAI)KEHHs AJTOPUTMIB MAIIMHHOTO HAaBYaHHs Ta aHAMi3y BeJUKUX MAaHUX MOKe 3HAYHO MOKPAIIUTH
TOYHICTh IPOrHO3iB II[OJI0 CTaHY CiIbCHKOIOCIOJAPChKUX 3EMeJIb, OIITUMi3yBaTy BUKOPUCTAHHSA pecypciB, 30KpeMa
I0OpWUB i BoIW, Ta 3HU3UTH BUTpaTH. [IpoanasnisoBaHo, ik 3acTocyBaHHA 1111 MOke cipuATH GibII parioHaTLHOMY
BUOOPY KYJIBTYDP i IIJIAaHYBAHHIO IOCIBiB Ta 36MpaHHsA BPOsKAIo, 1110 IO3UTUBHO BINIMBAE Ha BPOYKAWHICTB. Jl0TaTKOBO,
Y JOCTiIKeHHI pO3MISAHYTO €KOJIOTIYHUHA acmeKT: BuKopuctanHs 111 mo3BoJsisie 3MEHIITUTH HETaTUBHUM BIJIUB Ha
JOBKIJIJIA 3aBIsIKY TOUHOMY YIIPaBJIiHHIO pecypcaMy Ta 3HUKEeHHIO 3a0py/JHeHH: I'PYHTIB i BogHUX pecypcis. Pob6oTa
BKJIIOYAJIa MOZEJIOBAHHSI BPOKAWHOCTI AJIs1 pi3HUX KJAIMaTUYHUX CIleHapilB, 10 JO3BOJISIE IPOTHO3YBAaTH MOSKJIUBI
pesysibratd Ta pO3poO0JIATH afanTUBHI cTparerii st cTabiTbHOTO PO3BUTKY arpoNpOMUCJIOBOIO KOMILIEKCY
VYkpainu. JlocsigkeHHsI NPOAEMOHCTPyBaso, 110 BIpoBagkeHHs IIII B arponpoMuC/IOBUI CceKTOp YKpaiHu
CIIpUsi€ TiABUINEHHIO e(peKTUBHOCTI 3eMJIEKOPUCTYBaHHs, J03B0OJIsAI0UN (hepMepaM oIllepaTHBHillle pearyBaTu Ha
3MiHHI KJIIMaTu4Hi yMOBHU. 3a JOIIOMOI0X0 AJIrOPUTMIB MAlIMHHOIO HaBYaHH:A, 30KpeMa Ha OCHOBI aHa/i3y JaHUX,
3ibpaHuUX i3 CymyTHUKOBHUX 3HIMKIB i CEHCOPiB, MOKHA CBOEYACHO BU3HAUATU MOTPeby POCJIUH y JoOpHUBax Ta BOAi,
mo 3abesmneuye painioHajJbHe BUKOPUCTAHHS pecypciB i 3HM)Kye BUpPOOHMYI BUTpaTH. MofeJsi MpOrHo3yBaHHS,
3aCTOCOBaHi y cTarTi, BiqoOpakaloTh MOSKJIUBI clieHapii BposkaiiHOcTi Ha mepion 2025-2028 pokiB misa pisHUX
KJIIMaTu4YHUX yMOB, 110 A03BOJISA€ NiJIIPUEMCTBaM Kpallle [JIaHyBaTh arpoTEeXHiYHi 3aX0Ay Ta MiHIMi3yBaTu pU3UKU.
TakuM 4MHOM, pe3yJIbTaTu JOCJIIKEeHHS MMiIKPecHoTh BaKIuBICTh 11 AK iHCTpyMeHTa JiA JOBIOCTPOKOBOTO
CTpareriyHoro IJIaHyBaHHs B arpapHOMY CEKTODi

» Knrwou4oBi cnoBa: nporHo3yBaHHs BPOYKAMHOCTI; CiJIbChKe TOCIOJAPCTBO; aHAJI3 JaHUX; IHHOBAIl; MallTHHHE
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