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Abstract

The principles of precision agriculture are gradually becoming a trend in the entire agricultural sector —
crop production, animal production, the use of technology, but it is necessary to incorporate the principles
into the economy and management of agricultural enterprises. Precision agriculture enables efficient and
economical management in the mentioned agricultural companies. Precision agriculture is therefore
oriented towards the maximum use of the potential of soil, plants, machines, animals and, of course, also
the human factor. In order to maintain the competitiveness of enterprises, it is necessary to address the use
of data obtained from plant production, animal production and the use of technology in a complex manner
in connection with the economy and management of the agricultural enterprise. The aim of the contribution
is to propose a structure of data usage for improving the economic situation of the company and for its
management.
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1. Introduction

Precision agriculture has become a trend of the 21st century. Precision agriculture gradually
enables efficient and economical management in agricultural enterprises. The development of
precision systems is globally supported for the innovative divide in the agricultural sector. Precision
agriculture is a key part of the third wave of modern agricultural revolutions. [1]

Traditional record-sorting software is gradually being replaced by expert systems. The automation

of procedures and the robotization of activities facilitate daily decision-making and eliminate the
disadvantages resulting from the dependence of production on the human factor. A precise approach
in agricultural production also ensures the efficient use of all resources, thereby significantly
contributing to the sustainability of farming.
Precision agriculture is a management concept that relies on intensive data collection and processing
to guide targeted actions that improve the efficiency, productivity and sustainability of agricultural
operations. The rate of adoption of precision agriculture technologies on field crop farms in
developed countries was evaluated, in America it is approximately 20% higher than in Europe [4].
The possibility of using the principles of precision agriculture and their economic benefits are also
discussed by Gerhards and Sokefeld. [2] The issue of the use of data and information is also dealt
with in [8], [10], [13], [14].

The amount of data obtained with regular monitoring of individual activities in plant and animal
production, when using technology, technology, data from the economy, management is rapidly
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increasing and it is necessary to work with them further and use them to increase the effective
processing of individual resources. The data obtained on the basis of the activities of the principles
of precision agriculture will significantly affect the competitiveness of the company. It is very
important to address security and the method of data processing, which is also addressed by Benda
et al. [12]

Sgroi carried out research activities on vineyards to prove the economic viability of carrying out
mechanical harvesting using the principles of precision agriculture. [3] If a farmer concentrates a
large amount of data and information about the entire agricultural production, he is not yet
practicing precision farming. They must be able to continue to work with this amount of information,
which is stored for the entire monitored period. The stored data must be given meaning, the data
must be converted into a specific operational solution. Nowadays, only those who cannot only
produce economically, but also sell very efficiently are successful. It is therefore important to work
with all the data created in the agricultural enterprise. For this, it is possible to use the right and
high-quality software, which will create conditions for, among other things, monitoring of financial
flows in the company, processing of economic evaluations, comparing product prices. The use of
well-processed company data has a high influence on quality management decisions. Currently, the
principle of using precision agriculture plays an important role in agricultural enterprises, which
leads to a reduction in costs, and thus the possibility of increasing profit and the quality of work with
data, which must be monitored in agricultural enterprises. The issues of company management,
economic management and the use of data and information to increase competitiveness are
addressed in publications [7], [9], [11].

2. Materials and Methods

Objective: the objective of the contribution is to propose a data model usable for precision
agriculture in the field of economics and management based on the analysis carried out in
agricultural enterprises. Farmers need to know whether management methods have been successful
and how to proceed next year to evaluate the year's results and for further planning. The main goal
is to propose the integration of the obtained data from all parts of the agricultural enterprise and the
possibility of using them for the assessment of reality and other predictions.

Methodology: The article was prepared based on scientific methods - using holistic methodology,
analysis, synthesis, induction and deduction. The theoretical part was prepared based on the study
of secondary literary sources, the study of scientific and professional literature. The authors will use
their long-term knowledge and experience and cooperation with practice to process the contribution.
Based on investigations carried out in selected agricultural enterprises, a methodology for the
usability of data warehouses for use in business management will be proposed. Farmers will be able
to use data to create simulations, planning, predictions and farm development.

3. Results and Discussion

However, the economic benefit from precision agriculture is still not well known. The positive
effects of precision agriculture can be caused by precisely specifying the costs of the entire
production process. Sgroi [3] deals with the positive benefits in his research, which deals with the
economic efficiency of using the principles of precision agriculture when harvesting wine grapes.

Figure 1 shows that precision agriculture requires accurate information, highly skilled human
capital and local application — these are factors that will create ideal resources for further processing
and evaluation of economic efficiency. This means guaranteeing that the amount of input used
exactly matches the cost incurred.
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Figure 1: Use of data from precision agriculture

The principles of precision agriculture are already very well developed for the use of the potential
of individual plots of land. The obtained data, which are stored in data warehouses, are the source of
further qualitative shifts in the use of land - it is possible to use this data directly in the design of a
solution to the sowing procedure, to find out how the use of the principle of precision agriculture
has affected the entire efficiency of the enterprise. Cultivation interventions should be converted
into graphic form for a better comparison and aligned with the proposed cultivation measures. The
situation of use in the Czech Republic is mainly influenced by the amount of expenses associated
with the acquisition of technologies necessary to introduce the principles of precision agriculture.
Precision agriculture is a management concept that relies on intensive data collection and processing
to guide targeted actions that improve the efficiency, productivity and sustainability of agricultural
operations. [3] Agriculture and food production have entered an era of digitally supported processes
where data can be generated during various agricultural activities. [6] Koliapka solves the problem
of the predictive problem of precision agriculture, which is important for precision agriculture. [5]

Based on the investigations carried out (September, October, November 2023) in agricultural
enterprises implementing the principles of precision agriculture, the following results can be stated.
The investigation was carried out in 76 agricultural enterprises, the method of direct questioning
was chosen.

Table 1
Use of data and information
Unit Yes No
Use for plant production 48% 52%
Use for livestock production 36% 64%
Use for economy 12% 88%
Use for management 9% 91%

Respondents who answered the question Use for business management positively, i.e. that they
use the data for other activities, they use it precisely to implement the principles of precision
agriculture and work with the data to create model situations. Very often, they only use data stored
in individual databases for this, and they process the data stored in this way manually on paper or
in Excel tables.

Unfortunately, companies do not have the software that would allow them to use the data. Nor
has an integrated data structure been created, which would have to be used and further worked with.
In many cases, they use the capabilities of an available spreadsheet (Excel) and often acquire data
again, they do not have the opportunity to use saved data.

Current information and communication technologies make it possible to process large volumes
of data. Companies often have atomized databases and connecting them is difficult and often
impractical. Especially in agricultural enterprises, there are applications that are often used by only
one worker, and it is he who works with the data of the given application, and it is not possible to
perform analyzes that use all the data in the company. It is necessary to design integrated databases
and then be able to work with this data within the entire company. Appropriate data sharing leads
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to a qualitatively higher use of all resources, the result is a reduction in costs, an increase in yields
and, in the case of precision agriculture, also an improvement in the quality of the environment.
Figure No. 2 shows a proposal for an integrated database that would make it possible to use all
the data generated in the agricultural enterprise. Individual plots, crops grown on the given plots
will be compared. Comparisons will be possible according to individual types of machines, workers
performing the given operations, costs for the given plot of land, for cultivated plants and realized
prices of cultivated crops. Data from individual processes taking place in the company are stored in
a unified database or individual databases connected to each other. It will be possible to further use
the stored data through the corresponding software tools. The knowledge of managers in the given
field (in our case, agriculture) and also their knowledge of working with stored data will make it
possible to create a long-term competitive advantage. You can use software that will be created
directly to work with the designed data - this option will be more financially demanding, but easier
for many users. You can use software that will be created directly to work with the designed data -
this option will be more financially demanding, but easier for many users. The user will only learn
to use these queries (functions) and create usage models according to his knowledge. The second
option is a solution with the use of software such as a database environment or a spreadsheet.
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Figure 2: Data integration

The advantage of the created integrated database is the possibility of access, according to the
user's request and his access rights, to the necessary data for his activity. Models can be created (Fig.
3) when we make predictions in crop production - we use company data (internal) and process it
with external data (e.g. expected market prices, sales volumes, etc.) to create the best efficiency
models. In the current economic environment, an important element for increasing competitiveness
is not only to use the latest scientific knowledge, but also to gradually get involved in this activity.
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Figure 3: Data usage proposal

4. Conclusions

Data and information have become one of the most valuable business resources. Their use,
importance, influence on the further development of the company is fully influenced by the ability
of managers to use all data and information (internal and external). The quality of the information
strategy is determined by the team's ability to define information needs. When creating a database
that will be used by individual modules of the information system, its individual elements must be
clearly defined. When creating a database, the team must include a representative of each company
department in order to create a high-quality database that will become the basic starting point for
the creation of reports for further decision-making. Agriculture is becoming a knowledge industry
where what employees will know (what data and information they will get) is a key factor in
profitability.

An important element is the involvement of precision agriculture tools in the entire business
chain of production - sales - employees - economy - management. Precision agriculture will fully
support business development if all parts of the business are connected, and this is only possible if
we model stored data from all ongoing business activities.
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