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» Abstract. The digitalization of control and accounting processes is a requirement of the present day due to the wide
opportunities to increase competitiveness and efficiency of activities that it provides to enterprises of any industry.
The aim of the study was to analyse the effectiveness of digitalization of control and accounting processes to ensure
the achievement of the main objectives of agricultural enterprises. The present study used the method of statistical
analysis, descriptive and comparative methods, as well as SWOT and PEST-analysis. The study found that the market
for software products for agricultural enterprises continues to grow, with a growth rate of 13.5% per year. It was noted
thatagricultural enterprises can gain significant advantages with the use of new software products, which will increase
the speed, accuracy, transparency, and accessibility of control and accounting processes. The paper examined the
capabilities of Enterprise Resource Planning systems, which have a wide range of functionality and mostly meet the
needs of large agricultural enterprises. The study also covered the consideration of alternative control and accounting
tools that may be more suitable for small and medium-sized enterprises due to their simplicity, targeted focus and
low implementation costs. Through an assessment of Ukraine’s agricultural sector, the paper proves the importance
of agriculture for the state, which explains the need for close attention to digitalization processes in the sector. BAS
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AGRO. ERP is considered as an effective system for implementing control and accounting at national agricultural
enterprises. As a result of the study, the opportunities and threats, weaknesses and strengths of the digitalization of
control and accounting processes in general were noted. It also identified political, economic, social and technological

factors that influence these processes in Ukraine
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» Introduction

On a global scale, the use of digital products by agricultur-
al enterprises means increasing their ability to meet the
more stringent requirements that modern consumers and
contractors place on the industry and to meet ever-grow-
ing demand. Therefore, the use of certain digital tools to
simplify and improve operations is no longer an option,
but a requirement for maintaining competitiveness.

The digitalization of control and accounting pro-
cesses of agricultural enterprises involves the use of cer-
tain digital tools to simplify and improve the efficiency of
such processes. Big Data (Agostino et al., 2022), Artificial
Intelligence (Hasan, 2021), Blockchain (Maiti et al., 2021;
Alkan, 2022), Internet of Things (IoT), etc. are actively im-
plemented in the development of such solutions and tools
(Kurhan et al., 2023). The software that can be used for
these purposes includes various digital platforms, systems
(including Enterprise Resource Planning (ERP)), websites,
mobile applications, and computer programs (Alam &
Hossain, 2021; Gherman et al., 2021). These tools can be
involved in planning, optimisation, evaluation, control,
monitoring, and other processes, and can also contribute
to cost reduction, compliance with legal requirements,
and risk management, as noted by M. Bergmann et
al. (2020) and M.J. Gongalves et al. (2022). In particular,
P. Visconti et al. (2020), and B. Ramteke & S. Dongre (2022)
point out that a single tool can perform both one specific
function, such as financial management of an enterprise,
and a set of tasks, from accounting to weather forecasting.

Agriculture is one of Ukraine’s leading industries and
generates a significant share of value added, which in pre-
war times exceeded 10% of gross domestic product (GDP)
(Semenenko et al., 2021). The war has affected Ukraine’s
agricultural sector, but agricultural enterprises continue to
operate and improve their performance. V. Goi et al. (2023)
emphasise that the digitalization of control and account-
ing processes in times of war is of particular importance,
as it allows these processes to be implemented remotely
and provides access to real-time accounting information
from any location. However, this is not the only advantage
of digitalization of control and accounting processes, as
new technologies can, among other things, increase their
speed, accuracy, transparency and efficiency, as noted by
I. Lomachynska et al. (2023). The analysis shows that the
digitalization of control and accounting processes in agri-
cultural enterprises significantly improves their ability to
meet modern requirements and meet growing demand.
However, further research is needed to fully understand
the effectiveness of digitalization in wartime and to iden-
tify the most optimal solutions. Therefore, the purpose
of this study was to assess the effectiveness of digitaliza-
tion of control and accounting processes in ensuring the
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implementation of the strategic goals of agricultural en-
terprises. Objectives of the study were outlining the key
trends in the market of digital products for the agricultural
sector; and describing the use of software solutions to op-
timise the control and accounting process in Ukraine on
the example of BAS AGRO. ERP; conducting a SWOT-ana-
lysis and PEST-analysis of the digitalization of control and
accounting processes at agricultural enterprises.

»Materials and methods

The study used a comprehensive system of scientific
methods that allowed solving the research objectives and,
ultimately, achieving its main goal. To describe the key
trends in the development of digital products for the ag-
ricultural sector, the method of statistical analysis com-
bined with graphical methods was used. This made it pos-
sible to assess the current state of the global market for
software products for agricultural enterprises, as well as to
note the forecast prospects. An indicator that characteris-
es the state of the global market for software products for
agricultural enterprises is the size of the market for such
software products, expressed in billions of United States
dollars (USD). In addition, statistical and graphical meth-
ods played a key role in characterising the agricultural
sector of Ukraine and other European countries. In par-
ticular, their use made it possible to determine Ukraine’s
place among European countries in terms of the share
of value added in agriculture, forestry, and fisheries. For
this purpose, the indicators of value added in agriculture,
forestry, and fisheries expressed in US dollars and value
added in agriculture, forestry, and fisheries expressed as
a percentage of GDP were used. The relevant data for the
analysis are publicly available on the official website of
the Agriculture, forestry, and fishing, value added (current
US$) (n.d.), Agriculture, forestry, and fishing, value added
(% of GDP) (n.d.), as well as on the Digital Agro of Ukraine
2024 resource.

The descriptive and comparison methods allowed
characterising the capabilities of ERP systems in relation
to performing the same actions without implementing
ERP. The use of these methods made it possible to describe
the main advantages of implementing ERP systems and
identify their disadvantages. The identified disadvantages
have led to the need to consider and evaluate alternative
software products for control and accounting at individ-
ual agricultural enterprises. A list of the most popular of
these software products is available on the Capterra web-
site (Capterra, n.d.). In the course of reviewing these tools,
a comparative analysis was also applied, which allowed us
to compare the functions of alternative software products.
Among them are Forms On Fire, Granular, Aegro, Kizeo




Forms, Traction, Farmbrite, Agworld, Cropwise Opera-
tions, Harvest Profit, EasyKeeper, CropTracker, Conservis,
Nax Solutions, fieldmargin, Bushel Farm, OERCA, Farm
Service Manager, Work&.Track Mobile, AGRIVI, Horse
Report System, EasyFarm, MyCrops, TraceX Tech, Blue
Skies Accounting, HeavyConnect, +Gestdo, Cropolis,
Agri360, Farm Matters, EOSDA Crop Monitoring. The de-
scriptive method was additionally used to characterise the
features of such a solution as BAS AGRO. ERP, which made
it possible to describe the main functions of this system,
its cost and suitability for the different needs of agricultur-
al enterprises.

A special place in the study is given to the methods
of SWOT-analysis and PEST-analysis. The application of
these methods allowed us to summarise and generalise
the results obtained using other scientific methods and
approaches. Thus, the SWOT-analysis, designed to identi-
fy strengths and weaknesses, as well as opportunities and
threats of certain phenomena, processes, etc., allowed
assessing these aspects in relation to the digitalization of
control and accounting processes at agricultural enter-
prises. PEST-analysis allows for describing the impact of
external factors on the activities of the industry as a whole,
a particular enterprise, etc. In the context of the study, the
PEST-analysis was used to characterise the impact of the
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political, economic, social and technological environment
on the digitalization of control and accounting processes
at agricultural enterprises (on the example of the agricul-
tural sector of Ukraine).

» Results

The global market for digital products for the agricultural
sector is actively developing and offering new solutions
for agricultural enterprises of all forms of ownership and
size. The main technologies involved in this process in-
clude artificial intelligence and machine learning, which
solve the problem of analysing large amounts of data,
as well as the IoT. According to analytical reports, cloud
technologies are preferred due to their accessibility, so
the share of these technologies, relative to other technol-
ogies (local and web-based) will reach 65% over the study
period. Comprehensive software solutions for agricultur-
al enterprises, such as ERP systems and other software
solutions for managing an agricultural enterprise, are of
great importance. In addition to increasing efficiency in
the production process, such solutions provide agricul-
tural enterprises with convenient and reliable tools for
optimizing control and accounting processes. The market
for agricultural software is expected to grow further in the
future (Fig. 1).

USD Billion

2028 2029 2030 2031 2032

Figure 1. Global market of software products for agricultural enterprises

Source: compiled by the authors

To the data shown in Figure 1, it is worth adding that
the market will grow at an average annual rate of 13.5%.
The primary driver of growth is the rapid development
of technology, but its implementation is not an end in
itself, but brings concrete tangible results in the form of
simplification and optimization of many processes from
finance to production. For example, simplified account-
ing helps to reduce time and material costs (labour, office
space, etc.). Optimisation means more accurate and fast-
er approaches to analysis, evaluation and forecasting, in
particular, it improves accuracy in agriculture, providing
the basis for more effective decisions to increase yields
and maximise profits. At the same time, businesses need
to consider potential challenges to technology adoption:
high costs, underdeveloped technological infrastructure
in rural areas, and a lack of awareness and skills.

Key areas that can be optimised by digital technolo-
gies, in particular through the use of specialised applica-
tions, encompass: yield monitoring and field inspection,

irrigation, inventory and labour management, field map-
ping, weather forecasting, and financial management.
Often, software providers offer comprehensive solutions,
such as ERP systems designed for resource planning and
integrating all key business processes into a single ecosys-
tem (Iorgachova & Kovalova, 2023). These systems are able
to combine components such as management (person-
nel, customer, and contractor relations, production, land,
inventory, and equipment), data analysis, logistics, and
reporting and financial accounting. The latter component
deserves special attention in the context of the research
topic, so it is advisable to describe in detail the goals of
ERP application within this component.

In general, in the context of financial management,
ERP systems can optimise the accounting process, im-
prove budgeting, and help to increase the accuracy and
minimise errors in reporting. Below is a comparative table
of traditional approaches to performing financial transac-
tions and approaches using ERP (Table 1).
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Table 1. Comparative table of traditional approaches to financial operations and approaches using ERP

Name of the operation

Cost control

Traditional design

Manual data entry, which can increase
the risk of errors

Execution using ERP

Improving input accuracy with
automatic recording

Generating reports

Requires a high time investment

Generating accurate reports without
time-consuming expenses, access to
data at any time

management

Accounts receivable and payable

May be accompanied by time delays,
tracking issues

Cash flow optimization, automatic
notifications

Calculation of profitability

Probability of errors in calculations

Accuracy, support for management
decision-making

Risk management

A reactive approach - by determining
mistakes that have already been made
that can affect efficiency and lead to
additional problems

Proactive approach — automatic
verification and early detection of
inaccuracies

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

Thus, the main advantages of using ERP in the con-
trol and accounting process include increased accuracy
and transparency, minimization of errors, acceleration of
processes, cost reduction, and provision of information
for making sound management decisions in a conven-
ient form. At the same time, the implementation of full-
fledged ERP systems faces numerous barriers. Firstly, it
is worth noting that these systems are more suitable for
medium and large agricultural enterprises, given the need
to manage complex multi-stage processes. In addition,
such enterprises have better financial capabilities and can
therefore afford to implement ERP systems, which are ex-
pensive. Also, one of the significant barriers is the com-
plexity of implementing ERP systems, which involves the
involvement of a third party, high time costs, and the need
for extensive training and adaptation of staff. The need
to integrate with existing systems and customise them to
meet the specific goals of a particular enterprise can also
be a significant problem due to a lack of flexibility. At the

same time, it is important to ensure reliable storage and
transfer of data in the system, as improper use and config-
uration can lead to data loss.

As an alternative to complex ERP systems, simpler
and less expensive software solutions can be considered.
These software products are designed primarily to solve
specific tasks, but can also be comprehensive. As a rule,
these solutions have a narrower functionality, in particu-
lar, for analysing and reporting, but they can fully meet
the needs of individual enterprises, especially small and
medium-sized ones. The main advantages of such tools
include ease of use, focus on specific tasks and goals, low
cost, ease, and speed of implementation, greater flexibility
and, as a rule, no need for integration with other systems.

Table 2 shows a list of popular software solutions for
solving certain tasks of agricultural enterprises, in par-
ticular, for optimising control and accounting processes.
These are the top 30 most popular applications with a rat-
ing of at least 4.5 according to Capterra (n.d.).

Table 2. Comparison of the functionality
of popular software solutions for managing an agricultural enterprise

Programme For;:;seOn Granular Aegro Kizeo Forms Traction Farmbrite
Rating 4.7 4.7 4.5 4.6 4.9 4.8
Built-in Accounting — Yes — — Yes Yes
Financial management — — Yes — Yes Yes
Production tracking Yes Yes Yes Yes Yes Yes
Crop/livestock management Yes Yes YesWw Yes Yes Yes
Inventory management Yes Yes Yes Yes Yes Yes
Traceability Yes Yes — Yes Yes Yes
Field mapping Yes Yes Yes Yes Yes Yes
Labour management Yes Yes Yes Yes Yes Yes
Weather records Yes — — — — Yes
Programme Agworld Cropufise Harvest Profit EasyKeeper CropTracker  Conservis
Operations
Rating 4.5 4.5 4.8 5 4.5 4.5
Built-in Accounting Yes — — — — Yes
Financial management Yes — — — — Yes
Production tracking Yes — Yes Yes Yes Yes
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Table 2, Continued

Crop/livestock management Yes Yes Yes Yes Yes Yes
Inventory management Yes — — — Yes Yes
Traceability Yes Yes — Yes Yes Yes
Field mapping Yes — — — Yes Yes
Labour management Yes Yes — — Yes Yes
Weather records Yes — — — Yes Yes
) . Farm Service Work&Track
Programme Nax Solutions fieldmargin Bushel Farm OERCA )
Manager Mobile
Rating 4.5 4.9 4.8 45 4.8 4.6
Built-in Accounting — — — — — —
Financial management — — Yes — — —
Production tracking Yes Yes Yes — Yes —
Crop/livestock management Yes Yes Yes — — —
Inventory management Yes — Yes Yes Yes —
Traceability — Yes Yes — Yes —
Field mapping Yes Yes Yes — — Yes
Labour management — Yes Yes — Yes —
Weather records Yes Yes Yes Yes — —
Horse Report Blue Skies
Programme AGRIVI EasyFarm MyCrops TraceX Tech )
System Accounting
Rating 4.7 5 4.6 5 5 4.8
Built-in Accounting Yes — Yes Yes — Yes
Financial management Yes — — Yes — —
Production tracking Yes — Yes Yes — —
Crop/livestock management — Yes Yes Yes — Yes
Inventory management Yes Yes Yes Yes Yes —
Traceability Yes — Yes Yes — —
Field mapping Yes — — Yes — —
Labour management Yes — Yes Yes — Yes
Weather records Yes — Yes — — —
Heavy » ) ) EOSDA Crop
Programme +Gestao Cropolis Agri360 Farm Matters ..
Connect Monitoring
Rating 5 4.6 5 5 4.8 5
Built-in Accounting — Yes Yes — — —
Financial management — Yes — — — —
Production tracking — Yes Yes Yes — —
Crop/livestock management — Yes Yes Yes Yes Yes
Inventory management — Yes Yes Yes Yes —
Traceability Yes Yes Yes Yes Yes —
Field mapping — Yes — — — Yes
Labour management Yes — Yes — —
Weather records — — — — — Yes

Source: compiled by the authors

As can be seen from Table 2, most of the proposed
software solutions are capable of performing more than
one task in the field of agricultural enterprise manage-
ment. These solutions take advantage of the advances in
Big Data, Blockchain IoT, Artificial Intelligence and oth-
er modern technologies. Many of these applications can
solve the tasks of reporting and financial management. At
the same time, the cost of using software products is min-
imal, for example, Farmbrite, which can perform all the

tasks listed in the table, costs USD 39 per month with the
possibility of free use during a certain trial period.
Optimization of processes in Ukraine’s agricultural
sector is critical for the country’s economy as a whole, as
agriculture is becoming one of the priority sectors of the
economy for developing countries. Comparing the results
of Ukraine and other European countries in terms of value
added in agriculture, forestry and fisheries, itis worth noting
that Ukraine ranks sixth in Europe by this indicator (Fig. 2).
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Figure 2. Value added in agriculture, forestry, and fisheries (USD)
Source: compiled by the authors based on the Agriculture, forestry, and fishing, value added (current US$) (n.d.)

As can be seen in Figure 2, over the last three years
(2021-2023), Ukraine’s score was highest in 2021 and al-
most reached the level of the UK. However, the war in
Ukraine has had a significant impact on the agricultural
sector, and in 2022-2023, the indicator dropped signif-
icantly. Thus, in 2021, the value added was more than

20
18
16
14

USD 21.7 billion, in 2022 — about USD 13.89 billion, and in
2023 —about USD 13.24 billion.

When examining the value added in agriculture, for-
estry, and fisheries as a percentage of GDP, it should be
noted that Ukraine ranks second among European coun-
tries (Fig. 3).
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Figure 3. Value added in agriculture, forestry, and fisheries (% of GDP)
Source: compiled by the authors based on the Agriculture, forestry, and fishing, value added (% of GDP) (n.d.)

Figure 3 shows that the value added in agriculture,
forestry, and fisheries as a percentage of Ukraine’s GDP
declined by about 3.5 per cent over the three years under
review. However, it is still significantly higher than the Eu-
ropean average and the European Union average, which
are 1.5 and 1.7 per cent, respectively. The above data con-
firms the importance of Ukrainian agriculture not only for
the country itself, but also for ensuring food security in
Europe and the world as a whole. Therefore, the issue of
increasing efficiency in the agricultural sector should be
high on the agenda of Ukraine and its partners. Digitaliza-
tion plays a pivotal role in this process.

Increasing the competitiveness of the industry relies
heavily on the introduction of innovative technologies,
both in the production process (e.g., the use of the latest
systems to track fertiliser application levels) and in the op-
timization of other areas of activity (e.g., accounting auto-
mation). Among the most popular innovations in the agri-
cultural sector in Ukraine are autopilots, sectional nozzle

Ekonomika APK. 2024. Vol. 31, No. 5

shutdown technologies for protection, drone application
and telematics. More than half of innovative agricultural
enterprises also use online document management, and
about 40 per cent use outdated accounting software (or
similar). Only about 19 per cent of agricultural enterprises
use software solutions such as those described in Table 2.

Application of software solutions to optimise the con-
trol and accounting process in Ukraine on the example of
BAS AGRO. ERP. Given the importance of agriculture for
Ukraine and the large number of large and medium-sized
agricultural enterprises, it is advisable to consider in more
detail the possibilities of implementing ERP systems at
such enterprises. As noted above, such systems are com-
plex and integrate numerous tasks into a single ecosystem.
An important component of such systems is analytics and
reporting modules. One of the most popular in Ukraine is
the BAS AGRO. ERP system, which contains a powerful ar-
senal for controlling and accounting for the financial and
economic activities of agricultural enterprises.




BAS AGRO. ERP provides opportunities for automat-
ing all types of accounting at agricultural enterprises, as
well as for planning and optimising business processes.
This solution meets the needs of large and medium-sized
agricultural enterprises. The main functions of the system
include: automation of business processes; business plan-
ning; budgeting; determination of material requirements;
detailed operational accounting; automation of account-
ing (land and settlements, services and works, expenses);
analysis and planning of divisions; cost analysis, etc.

The cost of BAS AGRO. ERP costs UAH 259,200, but
there are also some industry-specific solutions available.
For example, the cost of “BAS AGRO. Integrated Enter-
prise Management. Crop production” equals UAH 39,000.
There are also solutions for the livestock industry, as well
as separate offers for grain storage facilities, mills, and
feed mills. A separate solution, “BAS AGRO. Accounting”,
costs UAH 14,440. The example of BAS AGRO shows that
solutions for the digitalization of agricultural enterprises
in general and control and accounting processes in par-

Potryvaieva et al. @

ticular can be very flexible and adapt to the specific capa-
bilities and needs of enterprises. The main task of man-
agers before making a decision to implement a particular
system or software product is to define clear goals and the
future implementation process, taking into account the
needs and problems that may arise in this process.

The evaluation of the effectiveness of digitalization
of control and accounting processes in ensuring the im-
plementation of strategic goals of agrarian enterprises by
means of SWOT-analysis and PEST-analysis. The assess-
ment of the effectiveness of digitalization of control and
accounting processes in ensuring the implementation of
strategic goals of agricultural enterprises was carried out
by conducting a SWOT-analysis. This allowed character-
izing the strengths and weaknesses of the introduction of
digital technologies, as well as the relevant opportunities
and threats. The results of the analysis are general, i.e.,
they adequately describe the aspects of digitalization of
control and accounting processes in the agricultural sec-
tor both in Ukraine and in other countries (Table 3).

Table 3. SWOT-analysis of digitalization of control and accounting processes in ensuring
the implementation of strategic goals of agricultural enterprises in Ukraine and other countries

Strengths

Optimization of control and accounting processes by
speeding them up, increasing accuracy, saving resources,
and minimising errors.

Real-time access to data and monitoring, which allows
for timely management decisions
Greater control capabilities by tracking transactions,
activities, and products.

Reduced labour and office costs.

Promotion of digitalization by the state.

Opportunities

Thanks to the automation of a number of routine tasks,
employees of agricultural enterprises can have additional
time to solve more important tasks.

The ability to work remotely can solve problems related
to quarantine restrictions, military operations, and other
negative phenomena.

The use of systems such as ERP allows for greater
opportunities for integration with new technologies that
provide additional benefits to businesses, ensuring high
competitiveness and innovation. In particular, blockchain
can increase transparency of operations, and the IoT can be
used to optimise resource management.

Accurate reporting and real-time access to information
enables better risk management.

The use of digital tools allows adapting more efficiently and
quickly to changes in the legal framework and the market.

Weaknesses

Depending on the software product chosen, there may be
high upfront costs for implementation, training,
and integration.
Insufficient funding.
Lack of highly skilled workers with relevant knowledge
in agriculture and information technology.

The need to ensure the security of data and information due
to the possibility of data leakage or hacker attacks.
Underdeveloped technological infrastructure, especially
in remote areas.

Threats

Economic instability, the presence of political and/or military
conflicts in the country may slow down the digitalization
process and reduce the investment attractiveness of
agricultural enterprises.

The need to meet the demands of rapidly evolving
technology and competition can affect the performance of
less resilient businesses.

Cybersecurity breaches, which can lead to data leaks and
significant material losses, as well as damage to reputation
and customer confidence.

Source: compiled by the authors

The SWOT-analysis suggests that digitalization itself
is mostly beneficial, except for the risk of cyberattacks.
Most of the factors identified as weaknesses and threats to
digitalization are related to insufficient capabilities of the
enterprises themselves or the environment in which they
operate. Regarding the environment, it is relevant to note
that the state plays a leading role in the digitalization pro-
cess, providing appropriate legislative and financial sup-
port, promoting infrastructure development and improv-
ing educational programmes in the field of information

and communication technologies. A general assessment of
the environment should be carried out using a PEST-anal-
ysis, which will allow describing the political, economic,
social and technological factors influencing the digitali-
zation of control and accounting processes at agricultural
enterprises. In the context of the study, this type of anal-
ysis covers a narrower scale than the SWOT-analysis, the
results of which are suitable for many countries. In turn,
the PEST-analysis focuses on Ukrainian conditions in or-
der to take into account national peculiarities (Table 4).

Ekonomika APK. 2024. Vol. 31, No. 5
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Table 4. PEST-analysis of digitalization of control and accounting processes
in ensuring the implementation of strategic goals of agricultural enterprises in Ukraine

Political factors

The government’s efforts to ensure digitalization in various
areas are increasing, providing financial and legislative
support for this process.

Given the rapid development of technology, regulations
may not take into account certain aspects of regulation or
may lag significantly behind changes in the technological
environment.

European integration processes in Ukraine, on the one
hand, increase the burden on the political, economic, and
other activities in the country due to the need to meet new
standards and high requirements. On the other hand, this
stimulates the introduction of the latest technologies, which
contributes to improving product quality and raising living
standards in general. Moreover, Ukraine and individual
enterprises have the opportunity to access financing and
grants, as well as to exchange experience with advanced
countries.

The war in Ukraine has significantly slowed down the process
of digitalization and affected the investment attractiveness of
businesses, especially those located in the areas of hostilities.
The recovery from the war, which is still taking place in the
country, may be lengthy.

Social factors

Ukraine has a strong potential in terms of the number
and qualifications of information and communications
professionals. However, many workers are moving abroad,
including due to the war, so the lack of qualified personnel
may affect the efficiency of digitalization processes.
The development of technology can lead to a reduction in
the number of jobs due to automation, so professionals in
the sector need to make efforts to develop new skills.
The perception of innovations plays an important role, as the
resistance of employees to change can be an obstacle to an
effective digitalization process.

Economic factors

Economic instability caused by the war and other factors is
impeding access to financial resources.

The investment climate in Ukraine has also been severely
affected by the war, which is depriving the country and
its agricultural enterprises of additional opportunities for
development.

Sustainable economic development cannot be imagined
without technological innovations, so the digitalization
of control and accounting processes is in line with the
Sustainable Development Goals, such as Sustainable
Development Goal 9 — industry, innovation and
infrastructure, and Goal 8 — decent work and economic
growth.

Technological factors

Rapid technological development makes digitalization not
an option but an objective necessity.

The availability of adequate technological infrastructure,
such as Internet access, is critical. Such infrastructure may be
underdeveloped in Ukraine, especially in remote areas.
The agricultural sector is quite receptive to innovations
to improve yields, determine fertiliser levels, etc., which
provides fertile ground for their introduction into all areas of
agricultural business.

Source: created by the authors

In conformity with the results of the PEST-analysis,
Ukraine currently lacks the capacity to successfully im-
plement the digitalization process, primarily due to the
war. However, even in difficult circumstances, the digital-
ization process cannot be completely stopped. It is now
necessary to intensify work on legislative support for the
digitalization process, creating favourable conditions for
Ukrainian specialists in the field of information and com-
munication technologies, expanding access to the Inter-
net, developing digital literacy of Ukrainians, etc.

» Discussion

The study fills the identified gaps in scientific works on
the digitalization of control and accounting processes at
agricultural enterprises. In particular, the study identi-
fied not only the advantages and opportunities, but also
the risks, threats, and weaknesses of the digitalization
of control and accounting processes. These barriers and
shortcomings relate primarily to the limited capabilities
of agricultural enterprises (financial, human, etc.) and
the limitations of the operating environment (underde-
veloped infrastructure, legislative framework, etc.). The
study focused not only on digitalization at large and
medium-sized agricultural enterprises, but also sought
to assess digital solutions for small businesses. The
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solutions considered in the study are comprehensive and
use a wide range of new technologies, including Artificial
Intelligence, Big Data, Blockchain IoT, etc.

In order to maximise the disclosure of all the above
aspects, the article outlines the main trends in the mar-
ket of digital products for agricultural enterprises, reveals
the advantages of ERP systems and alternative software
solutions for control and accounting, provides an assess-
ment of the agricultural sector of Ukraine, and conducts
a SWOT-analysis and PEST-analysis of the digitalization
of control and accounting processes at agricultural en-
terprises. The results obtained should be compared with
the conclusions of scientists to define potential opportu-
nities for improvement and further research.

The optimisation of control and accounting pro-
cesses at agricultural enterprises is an essential top-
ic in recent research by Ukrainian scientists (Dubini-
na et al., 2022; Potryvaieva & Palieiev, 2023; Verbivska et
al., 2023). The author of this study took into account the
results of the work of S. Ihnatenko & I. Tomashuk (2024),
who outlined the functionality of popular technologies
and information systems used in the agricultural sec-
tor today. Similarly to M. Petchenko er al. (2023), the re-
searchers identified the most influential trends in digital-
ization and automation, which include the integration of




ERP systems, accounting automation, and the use of the
IoT, Big Data, and analytics. The researchers identify the
key benefits of digitalization in the accounting of agri-
cultural enterprises, including improved management,
increased productivity, and reduced costs and risks. At
the same time, the problems of implementing digital
technologies in the field of research are not sufficient-
ly addressed in the work of scientists. S. Ihnatenko &
I. Tomashuk limit themselves to remarks on high initial
costs, the need for staff training and problems with the
integration of new technologies. In the author’s opinion,
in the course of studying the digitalization of control
and accounting processes at an agricultural enterprise,
it is advisable to pay more attention to the advantages
and opportunities, as well as the problems and risks of
this phenomenon.

The work of I. Shepel (2023), which the author relied
on in the course of his own research, reveals the capabil-
ities of the ERP system for agricultural enterprises BAS
AGRO. ERP. This paper contains an in-depth assessment
of this system, including a detailed description of vari-
ous variations and modules of the system. At the same
time, the paper does not consider alternatives to the
BAS AGRO. ERP, which leaves out the digitalization of
control and accounting processes at small enterprises.
T. Hnatieva et al. (2023) devoted their work to a detailed
assessment of the capabilities of artificial intelligence
when used by agricultural enterprises. In the field of con-
trol and accounting, artificial intelligence can be used to
automate cost accounting, monitor financial status, cal-
culate taxes, manage payments, analyse financial indica-
tors, automate accounting of operations, reporting and
auditing, etc. (Novykova et al., 2023). The present study
focuses exclusively on aspects of artificial intelligence,
but it is not the only technology that can benefit the opti-
mization of control and accounting processes at an agri-
cultural enterprise. Therefore, in the context of the topic
of this study, it is advisable to consider solutions that also
use Big Data, Blockchain IoT, etc.

Many works by researchers from other countries
also note the wide potential of modern technologies to
improve control and accounting, such as automation
capabilities (Syrtseva et al., 2021; Stender et al., 2024).
Particular attention is paid to blockchain technology
in the works of M. Bellucci et al. (2022), T. Garanina et
al. (2022), E. Pimentel & E. Boulianne (2020). Scientists
concentrate on the practical aspects of the technology
and highlight its advantages over traditional approaches.
R. Spano et al. (2020) and O. Desplebin et al. (2021), also
focusing on blockchain, address the future prospects of its
use, in particular, in combination with other technologies
(e.g., virtual reality). The possibilities of the blockchain in
combination with the potential of artificial intelligence
are revealed in the works by Y. Zhang er al. (2020), A. Qa-
sim & EE Kharbat (2020) and H. Han et al. (2023). Among
other things, scientists study the impact of these technol-
ogies on the accounting profession and note the need to
change approaches to training professionals. H. Damerji
& A. Salimi (2021) linked the effectiveness of the introduc-
tion of artificial intelligence technology in accounting to
the peculiarities of the perception of new technologies.
E. Martaseli & M. Maragita (2023), O.H. Cho (2024) and
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C. Estep et al. (2024) assess the impact of artificial intel-
ligence on the accounting industry. In general, scientists
conclude that the new technology can maximise the effi-
ciency of accounting, but note certain barriers to its imple-
mentation, in particular, lack of knowledge (Oklander et
al., 2024). G. Rocha et al. (2021) noted the broad prospects
for the use of blockchain technologies in agricultural en-
terprises. The researchers noted the use of blockchain by
agribusinesses, among other things, for financial purpos-
es. M. Lei et al. (2022) focus on the possibilities of track-
ing agricultural products provided by the blockchain
and offer their own view on solving existing problems.
A. Ratd et al. (2022) proposed a framework that combines
blockchain capabilities with digital signatures and artifi-
cial intelligence to optimise accounting and auditing at
agricultural enterprises. The researchers point out that
this approach allows for more transparent auditing and
accounting through secure transaction documentation,
asset control, and product tracking. In addition, the re-
searchers revealed how artificial intelligence can help au-
tomate routine audit activities, speeding up the process
and minimizing possible manual errors. The researchers
do not ignore the possible problems of introducing new
technologies (the possibility of bias, high implementation
costs, and regulatory requirements). In contrast to these
studies, the author’s work notes the capabilities of individ-
ual technologies rather briefly, as the focus is on integrat-
ed software solutions that operate on the basis of one or
more of these technologies.

The benefits of using software platforms, individual
software tools or a combination of them are outlined in
the works by M. Bradford et al. (2020), M.M. Thottoli et
al. (2022) and C. Zhang et al. (2022). The main bene-
fits include increased efficiency, reduced time spent on
routine tasks, and improved information quality. In the
studies by J. Mokander et al. (2021) and T.P. Nugrahanti
& A.S. Pratiwi (2023), the authors additionally highlight
how such solutions can address ethical issues and ensure
compliance with standards in the accounting profession.

V. Saiz-Rubio & E Rovira-M4s (2020) investigated the
possibilities of the latest software solutions to increase
efficiency in the agricultural sector. As in the author’s
work, the researchers focus on outlining the capabilities
of software products to improve the performance of ag-
ricultural enterprises, in particular, in the area of control
and accounting. This inspired the author to consider more
recent ratings of software products for the agricultural
sector, which allowed us to provide a list and describe the
main functionality of the tools that are most popular to-
day. In addition, the researchers note that the beginning
of the 21% century is a very favourable period for the digi-
tal transformation of the agricultural sector and the tran-
sition to Agriculture 5.0. In this context, the paper notes
that the transition to Agriculture 5.0 is a priority for large
agricultural producers. Agreeing with the above, it is worth
adding that digitalization, as the author of this paper has
shown, does not bypass small agricultural enterprises.
Due to their flexibility and adaptability, small enterpris-
es are one of the important drivers of digitalization and
economic growth (Trusova et al., 2020; Dovgal et al., 2024).
Therefore, the inclusion of aspects related to small busi-
nesses is a crucial focus of the author’s article.
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S.A. Shukor et al. (2020) do not ignore small and
medium-sized enterprises in the context of studying
digitalization in the agricultural sector. The authors ex-
amine the process of digitalization of the agricultural
sector in Malaysia, with a focus on the use and adapta-
tion of ERP systems. The researchers, like the author of
this article, discuss the problems of implementing ERP
systems at small and medium-sized businesses. Howev-
er, the works differ in that S.A. Shukor et al. (2020) pro-
pose an approach to the adaptation of ERP systems by
small and medium-sized agricultural enterprises, while
the author’s work contains alternatives that can be used
by such enterprises to replace ERP. A similar approach
is considered in the work by V.S. Han et al. (2020). The
researchers noted that complex ERP systems such as
SAP and ORACLE may not be an appropriate solution
for SMEs due to their cost, resource requirements, and
technical expertise. Instead, SMEs may consider imple-
menting certain local platforms that are open-source
and free of charge. At the same time, the solution con-
sidered in the study also contains several modules
that provide a comprehensive solution for solving var-
ious business tasks, including financial management.
T. Krassowska et al. (2022), also focusing on small and
medium-sized enterprises, propose an approach to the
selection by such business units of a system for finance
and accounting that is appropriate to their tasks. The
advantage of this work is the development of a special
ranking procedure that makes it possible to model the
decision-making situation, on the basis of which man-
agers receive a solid basis for choosing a particular sys-
tem. E. Trichkova-Kashamova & E. Paunova-Hubeno-
va (2021) presented their own approach to the selection
of farm management software, in which the researchers
analyse 8 such platforms according to 12 main func-
tions. As in the author’s work, the approach takes into
account the rating of software users, but contains more
specific guidelines for choosing a particular program.

Despite the fact that the author’s research focuses on
control and accounting in the agricultural sector, it high-
lights the benefits of an integrated approach. This ap-
proach emphasises the importance of integrating digital
solutions in the field of control and accounting with other
areas of agricultural enterprises’ activities. This opinion
is supported by the work of J. Munz et al. (2020), who
studied the process of digitalization in German agricul-
tural enterprises. The researchers focused on answering
the question of which functions of agricultural enterprise
management information systems are most often used in
Germany. The researchers found that most farmers use
such systems to maintain documentation, as well as to
plan and monitor management processes at agricultur-
al enterprises. A smaller proportion of enterprises use a
wider range of digitalization tools, combining software
with sensors, hardware, etc. (Sokil et al.,, 2020). Scien-
tists are confident that understanding digitalization as a
simple increase in the use of desktop applications is not
yet a transition to smart agriculture. They emphasise the
importance of using universal data standards and see
an increase in the efficiency of the agricultural sector in
moving away from individual applications in favour of
developing integrated systems of related products. This
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approachmaybeusefulforsolving the problem of the need
to integrate software products noted in the author’s work.

Comparison of the author’s work with the conclu-
sions of other researchers allowed confirming the validity
of the research results, and identifying its advantages and
unexplored aspects. This makes it possible to suggest ar-
eas for further research, in particular, a critical area for
further work should be the formation of a multi-criteria
approach to the selection of a software solution on the ex-
ample of a particular agricultural enterprise, taking into
account internal and external factors of activity. Moreo-
ver, some works (Poppe et al., 2023) note the direction of
using digitalization in control and accounting processes,
which is not disclosed in the article, namely the collec-
tion of data for external reporting on sustainable develop-
ment. In the context of growing concerns about balancing
the economic, social and environmental needs of society,
this area may be quite relevant for further research.

»Conclusions

The digitalization of control and accounting processes at
agricultural enterprises contributes to increasing the ac-
curacy, transparency, speed, and overall efficiency of such
processes. The analysis conducted in this study shows that
the market for software products for agricultural enter-
prises has broad prospects. The growth rate of this sector
is 13.5% per annum, and the main trends are the introduc-
tion of technologies based on artificial intelligence and
machine learning for analysing big data, as well as the IoT.

The paper notes that ERP systems can improve the
accuracy of input through automatic recording, generate
more accurate and timely reporting, optimise cash flow,
provide more thorough support for management deci-
sions, and identify problems in advance. At the same time,
alternative software products that are simpler and more
affordable than complex ERP systems may be a more ap-
propriate solution for small and medium-sized enterpris-
es. These include Forms on Fire, Granular, Aegro, Kizeo
Forms, Traction, etc. For Ukraine, the agricultural sector is
an important element of the economy, with a value added
of more than 7% of GDP even in wartime.

The SWOT-analysis summarised numerous oppor-
tunities and benefits of digitalization in the control and
accounting activities of agricultural enterprises. At the
same time, the results of the analysis made it possible to
determine that the main threats and weaknesses of the
digitalization process are mainly related to the limited
capabilities of the enterprises themselves and their oper-
ating environment. The PEST-analysis made it possible to
emphasise that the main problems associated with the in-
troduction of digitalization in the control and accounting
processes of agricultural enterprises in Ukraine are related
to military restrictions and risks, as well as imperfect legis-
lative framework and insufficient infrastructure develop-
ment in certain regions. The limitation of the study is that
the data of Ukrainian agricultural enterprises in general
were used for the analysis. This allowed us to expand our
coverage, but an analysis of the digitalization of control
and accounting processes at a particular enterprise could
reveal more specific problems and benefits.

A promising area for further research is the devel-
opment of a multi-criteria approach to the selection of
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digital tools for an agricultural enterprise, taking into »Acknowledgements
account the impact of internal and external factors, as  None.

well as the analysis of digitalization opportunities for
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» AHoTauis. [ludposisailisi KOHTPOJIHLHO-00TIKOBUX IIPOIIECIB € BUMOI0I0 CHOTOIEHHS Yepe3 MUPOKi MOKJIMBOCTI
i3 TiABUIEHHSI KOHKYPEHTOCIPOMOSKHOCTI Ta e(peKTUBHOCTI TislJIbHOCTI, sIKi BOHA HAaJae MiAmpHUeEMCTBAM Oyab-
sikol ranysi. Meroio pobGoTu OyB aHasi3 edeKTUBHOCTI I(poBi3amii KOHTPOJbHO-OOJMIKOBUX IMPOLECIB A
3abe3neyeHHA JOCATHEHHSI OCHOBHUX Ifijiell NisAbHOCTI MiANpueMcTB cepu CiTbChKOTO rocrnogapcrsa. B pobori
3aCTOCOBAaHO MeTOJf CTaTUCTUYHOTO aHaJjlidy, ONKMCOBUH Ta MOPIBHAJBHUI MeTonu, a Tako:k Meronu SWOT- Ta
PEST-aHamisy. B peaysibrari mpoBeeHOTO JOCTiIKeHHsI OyJI0 BUSIBJIEHO, [0 PUHOK MPOTPAMHUX MPOAYKTIB MJIs
arpapHuUx HiJIPUEMCTB IIPOIOBYKY€E 3pPOCTATH, IIPA YOMY TeMII 3POCTAaHHA CTAHOBUTH 13,5 % Ha pik. 3a3HayeHo,
1110 arpapHi MiJIPUEMCTBA MOKYTh OTPUMATHU CyTTEBI llepeBaru i3 3aCTOCYyBaHHAM HOBUX IIPOIPaMHUX IIPOAYKTIB,
110 T03BOJIUTH 30iJBIIUTU IMIBUAKICTh, TOYHICTh, TPO30PICTh Ta JOCTYNHICTH KOHTPOJBHO-00JIIKOBUX IPOILIEC]B.
Y poboTi po3missHyTO MOKJIUBOCTI cucrteM Enterprise Resource Planning, ski maioTh mupokuil yHKIioHan Ta
37eb61IBIIIOro BiANIOBiNaOTh MOTpebaM BEJIMKUX arpapHUX HiAIPUEMCTB. TaKOXK, TOCTiIKEHHs OXOILIIOE PO3TIISL
QJIBTepHATUBHUX iHCTPYMEHTIB JJIST KOHTPOJIIO Ta OOJIiKY, IKi MOKYTB OiJbIlle MiIXOAUTH AJIS MAJIUX Ta CePeIHixX
MiJIPHUEMCTB 3aBIKY IXHiHM IPOCTOTI, I1i/IbOBOMY CIIPSIMyBAaHHIO Ta HEBUCOKWM BUTpaTaM Ha BIIPOBa)KeHHs. Yepes
OIIiHKYy arpocdepu YkpaiHu y poboTi 10BeJeHO BasKIUBICTh CIIBCHKOTO FOCIOAAPCTBA A1 JepsKaBH, 110 MOACHIOE
HeoOXiTHiICTh TUJIBLHOI yBaru Jo mpolleciB mudposisamii B raaysi. B skocTi edeKTUBHOI cucTeMu [JIs1 peaJtisariil
KOHTPOJIIO Ta 00JIiKy Ha HaI[ijOHAJIBHUX arpomignpueMcTBax, po3nigHyTo BAS AT'PO. ERP. ¥V migcyMKy nocuigskeHHs
BiJI3HAYeHO MOJKJIMBOCTI Ta 3arpo3u, cjJabKi Ta CUJIbHI CTOPOHU UM POBi3allii KOHTPOJIbLHO-00JIIKOBUX MPOIIECIB
3arajioM. Takosk, BU3HAYEHO MOJITUYHI, EKOHOMIiYHi, COIiaJIbHiI Ta TEXHOJIOTiYHi (paKTOpH, 110 BIUIMBAIOTH HA IIi
npoliecu B YKpaiHi

» Knwo4oBi cnoBa: ciibChbKe TOCIIOAApPCTBO; MpOrpamHi MpoaykTy; iHHOBarii; Enterprise Resource Planning;
¢inancoBUl MeHEIKMEHT; ayIUT
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