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Abstract

The digital transformation of a major part of human activities is the basis for the development of modern
society. Digitalization of the economy is important in general and for agriculture in the context of changes
in production under the influence of digitalization, identification and inclusion of existing innovative
potential. Existing research and practice on the use of digital technologies in agriculture show many
positive effects, but agribusiness owners, employees, and government agencies are ultimately interested
in only one effect: profit and profitability of production. The authors consider the mechanism of indirect
influence of digital technologies and software application on profitability indicators in agriculture. The
article provides the generalized data on the profitability of agriculture for certain branches of agriculture
in Russia, which indicate a significant fluctuation in values. In such a case, the focus is on the variety of
profitability indicators. Based on the peculiarities of the production process in agriculture, the author
substantiates the need to use both digital agents and programs for managing agricultural production,
which will have a significant impact on the volume of production, product quality (sales price) and cost of
production. As a result of the increase in profit, the value of assets and capital is expected to increase. The
effect of using digital technologies in agriculture will be an increase in the profitability of agriculture,
and, consequently, its investment attractiveness. Thus, the article substantiates the positive impact of

digitalization of agriculture on all indicators of profitability, but to varying degrees.
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1. Introduction

Profitability is one of the key positions in the overall system for evaluating the performance of an
economic entity. It characterizes the economic stability and financial independence of the enterprise. The
cost-efficient activity of the organization assumes constant profit generation, including satisfaction of
employees needs, guarantees the fulfillment of obligations to the institutions of the financial and credit
system, and is the main source of funding for the scientific, technical and social mechanism of
organizations activities. Payments from profit to the budget form the main part of the state finances, and
the economic development of the country as a whole, including living standards, depends on the rate of
their growth. In this regard, it is necessary to comprehensively contribute to increasing the profitability of
organizations. This requires organizing an effective profit management system at enterprises, providing
for the adoption of targeted organizational and technical decisions. There is a powerful potential for
economic growth in digital technologies, thanks to new opportunities for accuracy and automation of
management. Agriculture is becoming more and more high-tech every day: information comes from
digital agents located in the field, on the farm, from agricultural machinery, weather stations, satellites,
drones. Incoming information is collected in one place from different participants of the production
processes, forming an information field. Transition of the economy to a management system is based on
the use of a large array of data generated by digital technologies. These data allow making more informed
decisions based on operational data, the features of the processes and used equipment by a particular
agricultural organization. The digital technologies used in this case will help to increase the profitability
of agricultural production.

The study of aspects of agricultural modernization in the conditions of transition to the digital
economy is reflected in the multiple reteach papers. However, the problems of agricultural modernization
in the transition to the digital economy are not sufficiently developed, and in many aspects have not been

studied.

2. Problem Statement

When analyzing the indicators of agricultural production profitability and, in general, economic
efficiency, it is necessary to take into account all the existing features and unforeseen circumstances in
this industry. In the agricultural sector, the profitability of production is always or in most cases lower
than in other industries, because of production seasonality, high cost of labor and other material and
monetary resources, and dependence on weather and biological conditions. Features of agricultural
production also include the following:

= the main and irreplaceable means of production is land, which, with proper care of its fertile

layer, will improve its quality characteristics;

= the production process mainly involves living organisms — plants, animals — developing on the

basis of biological laws;

= the result of production depends on natural and climatic conditions;

= production is seasonal, which undoubtedly has a significant impact on labor management,

equipment and production cycle;
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= products that have already been produced are used in further production as its tools (feed,
young cattle, seeds, fertilizers, etc.);
= the tools of production — tractors, combine harvesters, machines are moved, but the objects of
labor remain in place;
= demand for agricultural products is not elastic;
= the products of this industry always remain one of the most important and are in high demand,
and there are quite a large number of companies operating in this area, so there is high
competition in this market.
These features have a significant impact on the fluctuation of agricultural profitability over the

years (table 1).

Table 1. Profitability of sales in agriculture of the Russian Federation, % (Agriculture in Russia. 2019)

Profitability 2000 2014 2015 2016 2017 2018
of sales
Agrlcultural 63 18.6 217 16.4 13.6 15.4
industry
In crop 13.1 20.2 35.4 303 17.2 206
production
In livestock 1.4 18.3 15.4 9.8 12.0 12.8
production

In comparison with 2000, the profitability of agriculture, including by industry, has increased
significantly, but from 2014 to 2018, the spread in indicator value for agriculture as a whole is 8.1 pp., in
crop production, the spread was 18.2 pp, in livestock production - 8.5 pp. With such significant
fluctuations in profitability, there is a problem of financial stability and the ability of agricultural
organizations to carry out medium and long-term planning and financing using borrowed capital. Despite
all the difficulties and dependence on natural and climatic conditions, it is necessary to strive to ensure
the growth of profitability and reduce its volatility.

Agricultural production, with its specific features, dictates the widespread use of digital
technologies (Chernikova, 2019). Thus, the participation of living organisms in the technological process,
the connection of technical equipment with plants, animals and people can lead to random changes in
certain parameters of the production process and uncertainty of control and management in agricultural
facilities. In this case, the use of appropriate software (for example, for the preparation of feeding rations)
will make it possible to level out this issue. The problem of distribution of parameters controlled in crop
and livestock production over a large area can be solved by using digital agents. Thus, the use of digital
technologies in agriculture will help to level out some of the agriculture features. In this regard, all
suppliers of software for agriculture talk about reducing costs and increasing profitability when installing
software. However, the mechanism of the impact of digitalization on the profitability of an agricultural

organization remains unclear.
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3. Research Questions

In most modern researches devoted to agricultural modernization, attention has been paid to
technical and technological modernization, and the problem of transition to the use of digital technologies
remains isolated and studied in fragments.

The object of the research is the modernization of agriculture in the context of digital economy, which

provides an improvement in the management quality of agricultural organizations.

The subject of the research is the influence mechanism of agriculture digitalization on profitability

indicators of agricultural organizations.
4. Purpose of the Study

The purpose of the research is to study the impact of agriculture digitalization on profitability

indicators.
5. Research Methods

In this research, taking into account the multidimensional nature of the problem under study,
general scientific methods of analysis, synthesis, induction, deduction, comparison, logical and systematic

approaches were used.
6. Findings

In table 1, we provided data from the Federal State Statistics Service on agricultural profitability.
At the same time, it is necessary to cite the data of joint-stock company Russian Agricultural Bank,
which, on the basis of its data, conducted an analysis of the profitability of the agro-industrial complex of
Russia in the context of sub-sectors based on the results of 2019 (Russian Agricultural Bank, 2020). It is
noted that in 2019, the profitability of the Russian agro-industrial complex as a whole was 20% (Figure
01), which exceeds the results of 2018 (according to JSC Russian Agricultural Bank - 19%). The
difference in the values of profitability indicators is due to the difference in calculations.

It should be noted that there is no common terminology and methodology for calculating
profitability. Thus, Minakov defines profitability as cost-effectiveness of an enterprise, where income is a
part of the cost of gross output remaining after reimbursing of its production costs. Minakov, emphasizes
that when describing the economic efficiency of agricultural production, a system of natural (crop yield
and animal productivity) and cost indicators (gross and commodity products, gross and net income, profit
and production profitability) is used, and natural indicators are the basis for calculating cost indicators.
The authors Volodin and Samsonov note that the profitability indicator can be used for profit forecasting,
correlating the profit with the amount of invested capital. According to Epstein, profitability is a category
that shows how profitable a company is. Moreover, the scientist also notes that the higher the profitability
indicators, the more successful the activity. According to Savitskaya, profitability is the degree of

profitability, efficiency, and business earning capacity (Baetova, 2019).
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Figure 1. Profitability of a number of sub-sectors of the Russian agro-industrial complex in 2018-2019

Summarizing, we can define the category of profitability, as a relative indicator of production
efficiency, which characterizes the level of cost return and the degree of resource use. Profitability
indicators characterize the formation of income and the profit amount of the enterprise in the actual
environment.

In general, all profitability indicators can be combined into 3 general groups:

1)Profitability indicators based on the cost approach:

= profitability of certain types of products;

= profitability of operating activities;

= profitability of investment activities and investment projects;

= profitability of ordinary operations.

The profitability of costs for the enterprise as a whole or for certain types of products is calculated

by the ratio of the profit from the sales to the costs:

P, =2« 100% (1)

pn

[l,, — profit from product sales, thousand rubles;

Cpy — cost of products sold, thousand rubles

2) profitability indicators that characterize the profitability of sales:
= profitability of sales of certain products;
= total profitability of sales

Profitability of sales is characterized by the ratio of profit from product sales to sales volume:

P, =12+ 100% @)

I1,, — profit from product sales, thousand rubles;

PII - sales volume, thousand rubles.
3) profitability Indicators based on the resource approach:

= profitability of total assets;
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= profitability of the operating capital involved in the main activity;

= profitability of equity, etc.

The level of these indicators is determined by the ratio of the profit of the reporting year to the

average annual cost of fixed and working capital:

I,
P, = + 100%

otKos

I1, — profit for the reporting period, thousand rubles;

K, — fixed capital of the organization, thousand rubles;

K,s — working capital of the organization, thousand rubles.

3

We will provide more detailed characteristics of certain types of profitability in table 2.

Table 2. Profitability indicators, their calculation formulas and economic essence

Indicators

Calculation formula

Function

Profitability of certain types of
products

Profitability of sales

Profitability of assets
Profitability of circulating assets

Profitability of net assets

Profitability of equity capital

Profit per unit of production

. * 100%
Unit cost
Profit from sales of products
P * 100%
Sales proceeds
Profit
— % 100%
Total afssets
Profit
— *x 100%
Currentfassets
Profit
—— x 100%
Net assets
Profit
——* 100%
Equity capital

Characterizes the profitability of
certain types of products; it is
used as a basis for calculating

profit when determining prices

Shows what percentage of profit
the organization receives from

each ruble of product sales

Characterize the return
attributable to the ruble of the
corresponding assets

Describes the profit that is
accounted for by the ruble of
equity after paying interest on
loans and taxes

The listed indicators make it possible to assess the dynamics of economic performance, determine

the trends and structure of these changes, take timely measures to eliminate existing problems and use the

opportunities for their solution.

The most commonly used indicators are the profitability of assets of the enterprise (capital),

profitability of net assets, sales of products and equity. The dependence of profitability indicators is

shown in figures 2 and 3 (Timofeeva et al., 2014).

Profitability of sales

Profit
revenue from sales

Profitability of assets

Asset turnover

Revenue from sales

assets

Figure 2. Relationship between profitability and assets
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Profitability of Profit
net assets net assets
Profitability e X
of equity capital
Net assets
equity

Figure 3. Relationship between the indicators of equity profitability

Analysis of profitability indicators given above is based on calculating the profitability and
assessing the impact of the sales profitability, efficient use of working and fixed capital to changes in the
profitability of the enterprise.

The negative dynamics of the assets profitability indicator shows a decrease in demand for the
products of the organization and excessive accumulation of assets (Shumakova et al., 2016). The decrease
in the non-working capital efficiency indicator for the analyzed period shows insufficient utilization of
existing fixed assets if the company has not purchased new expensive equipment. If the indicator is too
high, it means that the equipment is fully loaded, there are no reserves, and there is a very high
probability of physical depreciation and obsolescence of outdated equipment. The profitability of equity
capital ratio makes it possible to understand how effectively the capital invested by the founders is used
and to compare this indicator with the anticipated profit from investing this capital in another type of
activity. The working capital profitability indicator describes the efficiency of using the working capital
of an enterprise, the speed of sales, and the effectiveness of relationships with consumers. The decrease in
this indicator indicates a decrease in the efficiency of working capital use, an increase in the probability
of doubtful and bad accounts receivable, as well as an increase in the degree of commercial risk. The
profitability  coefficient of the main activity characterizes the amount of profit
received from each ruble of products sold. The growth of this indicator positively characterizes the
activities of the company. The profitability coefficient of the main activity is defined as the ratio of profit
from sales to production costs and largely duplicates the profitability coefficient of the sales. A decrease
in the coefficient indicates an increase in the cost of producing products or a decrease in prices. Also, an
efficiency indicator of the main activity of the enterprise is the profitability of operating capital, which is
involved in the operating activities of the organization. The profitability of permanent capital reflects
whether the use of equity and debt capital is effective over the long term.

The need for continuous monitoring of profitability indicators is justified by the performed
functions:

1) accounting function involves recording the results of the organization activities for a certain
period;

2) the valuation function involves comparing profit with costs, income, assets, capital;

3) the incentive function helps to prevent the deterioration of financial stability.
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Regardless of the indicator type, profitability depends on the amount of profit (per unit of
production, net profit, profit from sales). Some indicators include production cost and sales revenue, but
these values also determine the amount of profit. In other indicators of profitability, the calculation
includes the value of assets and capital that should increase with increasing profits, namely retained
earnings. Thus, we will consider how the introduction of digital technologies in agricultural organizations
affects the volume of profits.

The profit of the agricultural organization is affected by:

= production volume (yield, gross harvest, milk production, meat production, etc.);

= quality of manufactured products;

= price;

= production costs;

= organization of production distribution, etc.

Each of these factors is influenced by the digitalization of agriculture. Within the framework of the
state strategy for agricultural modernization in the context of the digital economy, several areas are
highlighted (Digitalization of agricultural production in Russia for the period 2018-2025). We will
consider two of them: a "smart" field and a "smart" farm. The "smart" field is designed to ensure stable
growth of crop production. The project involves the introduction of digital technologies for collecting,
processing and using an array of data on the state of fields, namely soil, plants (root and vegetative
systems) and the environment (Parkhomenko et al., 2019). A "smart" farm should stimulate the
competitiveness of the livestock complex through the creation and implementation of technologies that
ensure an increase in the milk productivity of animals up to 13.000 liters per year; herd health, reduced
unplanned animal disposals and therefore lower antibiotic costs; creation and implementation of
technologies for autonomous production (without an operator). Based on the data transmitted by digital
agents, a decision is made on the timing and volume of production operations, i.c. not "by eye", not on the
basis of standard deadlines, but based on the peculiarities of the development of living organisms, the
peculiarities of natural conditions in this period and at this enterprise. Timely production operations
(fertilization, harrowing in crop production; insemination, balanced feeding rations, early detection of
mastitis in animal husbandry) ensure an increase in production volumes without the use of extensive
factors and an improvement in the quality of products (Bikbulatova et al., 2019). The effect increases with
the use of agricultural production management programs, while there is software of both domestic and
foreign development on the market, and the cost of the basic package is 300-450 thousand rubles
(Zaitseva et al., 2020).

Concerning such a factor as price, it should be noted that it depends on the market conditions,
which cannot be influenced by each individual enterprise, however, by achieving a higher quality of
products (varietal purity, the value of gluten, weediness in crop production, fat content in animal
husbandry), an enterprise can expect a higher selling price.

The acquisition and implementation of digital technologies in production should certainly
contribute to the growth of production costs by amortizing the cost of equipment. However, reducing
losses (fuel, fertilizers, seeds, feed, livestock deaths) while improving the accuracy of operations will help

reduce costs.
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In terms of sales organization and financial relations with contractors, many programs for
agricultural production management contain logistics units and control of debtors account, which is
designed to improve the quality of financial management of the enterprise. The analytical unit of the
software provides an opportunity to compare the plan-fact and identify the reasons for the deviation of the
planned indicators from the actual ones without significant labor costs.

Standardization and the creation of a data network facilitate the two-way exchange of information
and facilitate interaction between representatives of the same and different levels of production, market
participants (including investors and consumers), and government agencies (Manzhosova, 2019). The use
of digital technologies in agricultural production and the accumulation of an array of data in a single
software shell that can quickly generate various reports using filters makes it possible to ensure the
necessary transparency of this industry and translate into a digital field the format of relations between
agricultural organizations with government agencies (in the context of state support programs) and
potential investors (banks and other financial structures). The latter will allow agriculture to count on a
reduction in interest rates on loans and acceleration of lending processes, which will help reduce costs,
losses in the quality and quantity of products produced (respectively, if other factors remain unchanged,

we will see an increase in profitability), as well as the development of investment processes.

7. Conclusion

The digital transformation of the economy and agriculture, in particular, should not be seen as an
end in itself, but as means used to innovatively optimize the existing potential. In addition to the above,
digitalization is currently an imperative for the development of society. The introduction of new methods
of work based on digital technologies into agricultural production has various effects: reducing the burden
on physical labor, improving working conditions for employees, increasing the accuracy and timeliness of
production operations, generating checklists with an accurate and understandable task for employees and
issuing them remotely. The effect of using digital technologies in agriculture will be an increase in the
profitability of agriculture, and, consequently, its investment attractiveness. Increasing various indicators
of profitability in digital agriculture will be provided by intensive growth in production volumes and
improving the quality of products due to the timeliness and adequacy of decisions made by operational
information from digital agents of this agricultural organization, the accuracy of production operations.
The impact of processes digitalization on the cost of production is ambiguous: on the one hand, there is a
reduction in losses (hence costs), on the other hand, the cost of equipment using digital technologies and
software will increase the cost of production. Thus, digitalization of agriculture will have a positive

impact on all indicators of profitability, but to varying degrees.
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