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Abstract: The purpose of the study is to analyze the level of penetration of digitalization into related sectors of the 

economy, as well as the level of sufficiency of their competencies to provide high-quality services. The 

monographic, comparative and system analysis methods, methods of idealization and mental modeling, as 

well as a logical approach method were used. Scientific publications on this topic were analyzed, as well as 

information from analytical agencies and participants in the digitalization process, the level of digitalization 

penetration among participants in related sectors of the economy and the degree of sufficiency of their 

competencies to ensure a technological breakthrough in agribusiness were determined. During the research, 

it was revealed that the level of agricultural production today is determined by the degree of intellectualization 

of production, the availability of modern technologies and automated technical equipment with appropriate 

information and instrumentation provision. The agricultural sector digitalization as a sector with a high 

potential for efficiency growth is part of the national development strategy where the departmental project 

titled "Digital Agriculture" is being implemented, the purpose of which is to modernize and increase the 

efficiency of the industry. It is planned to introduce digital technology and platform solutions to ensure a 

technological breakthrough in the agribusiness. Other participants, such as telecom operators, banks, 

manufacturers of peripheral equipment and software developers, etc., are involved in organizing the 

digitalization process. The novelty of the work was the conclusion such participants themselves undergo 

digital and functional transformation, master atypical services and create ecosystems while seeking to provide 

an opportunity to cover the possible needs of agricultural producers. 

1 INTRODUCTION 

Digitalization is a global trend (Klerkx, (2020). Many 

of the EU countries, as well as the UK, the USA, 

Canada, Japan and other countries, have adopted a 

large number of industry-specific digitalization 

strategies and provided various government support 

measures. For example, in the UK, the catapult 

centers program provides infrastructure for 

prototyping and demonstrating new technology, 

including virtual production sites and test sites for 

testing devices for the Internet of Things 

(Marinchenko,2021 Digital transformations). 

The Russian Federation has paid much attention 

to the development of the digital economy and digital 

agriculture in recent years (Marinchenko, 2021 

Digital technology). Many articles are devoted to 
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various aspects that directly or indirectly solve the 

problems of the digitalization, the aspects of state 

support, legal regulation, problems and deterrents are 

analyzed, etc. (Ognivtsev, 2019, Guzueva, 2020, 

Panov, 2019, Khabarov, 2019, Serbulova, 2019; 

Boev, 2020, etc.). 

Processes digitalization are part of the federal 

strategy are part of the federal strategy (the Digital 

Economy National Project, 2018, and the Digital 

Agriculture Departmental Project, 2019) and the 

national development goals of the Russian Federation 

for the period up to 2024 and for the planning period 

until 2030 (Di Vaio, 2021, Fedorov, 2020).  

According to the FoodNet food market 

development roadmap of the Agency for Strategic 

Initiatives, Russian companies should occupy more 

than 5% of the global market in five priority segments 

by 2035, such as smart agriculture, accelerated 
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selection, affordable organics, new sources of raw 

materials (biomass processing algae, insects, the 

introduction of pseudo cereal crops, etc.) and 

personalized nutrition (FoodNet 2.0, How mobile 

operators are trying, Marinchenko, 2022). 

Other sectors of the economy are involved in 

organizing the process of agricultural sector 

digitization, such as telecom operators, banks, 

manufacturers of peripheral equipment and software 

developers, etc. In this regard, the identification of 

segments of the Russian economy that have 

undergone digital transformation as digital 

technology in the agribusiness have developed is of 

research interest. 

2 MATERIALS AND METHODS 

The purpose of the study is to analyze the level of 

penetration of digitalization into related sectors of the 

economy, as well as the level of sufficiency of their 

competencies in connection with the process of 

digitalization of agricultural production using the 

example of the precision farming techniques being 

the most dynamically developing sector. To do this, 

the following tasks were solved: the participants in 

the process of the agricultural sector digitalization 

and the level of penetration of digitalization they have 

in connection with the process of the agribusiness 

digitalization were identified; an analysis of their 

competence was performed from the position of 

sufficiency to ensure a technological breakthrough in 

the agricultural sector. 

The material for the study was scientific 

publications on the subject of the study (Boev, 2020, 

Panov, 2019, Serbulova, 2019), analytical 

information from analytical agencies (Di Vaio,  2021, 

The Digitalization of Science), information about the 

initiatives of banks and telecom operators (Truflyak, 

2017), data on Russian projects in the field of 

digitalization of agriculture, as well as websites of 

telecom operators, banks, manufacturers of 

agricultural equipment and mineral fertilizers 

(Khabarov, Sandu,2021). The monographic, 

comparative and system analysis methods, methods 

of idealization and mental modeling, as well as a 

logical approach method were used. 

3 RESULTS AND DISCUSSION 

By the beginning of 2020, 75 million IoT agricultural 

devices were recorded in the world. It is predicted that 

a medium farm will generate 4.1 million data points 

daily by 2050 (FoodNet 2.0). 

According to the High School of Economics 

Institute for Statistical Studies and Economics of 

Knowledge (HSE ISSEK, Moscow, Russia), the 

demand of the agricultural sector for advanced digital 

technology in Russia was estimated at 20.4 billion 

rubles in 2020. It has growth prospects of 15.8 times, 

which is equal to 321.5 billion rubles, by 2030. 

According to HSE ISSEK estimates, digital 

transformation will provide an additional increase in 

labor productivity in the agricultural sector by 15.6% 

(cumulative total) until 2030 (Abdrakhmanova, 

2021)). 

The main trend in the agricultural sector 

digitalization is precision farming, the concept of 

which is based on the factor of heterogeneity of 

agricultural plots and subsequent differences for them 

in the required production process step, rates of 

preparations and fertilizers, etc. The precision 

farming uses the tools of computer and satellite 

technology, such as Global Positioning System 

(GPS), Yield Monitor Technology (YMT), 

Geographic Information System (GIS), Earth Remote 

Sensing (ERS), Variable Rate Technology (VRT), 

etc. 

To determine the heterogeneity features, 

stationary (in the fields) and dynamic (in machinery) 

sensors, information from weather stations and 

satellite images and data from unmanned aerial 

vehicles (UAV) are used, taking into account data 

from the global positioning system (GPS). 

Information about the soil chemical composition and 

moisture level, including the depth of groundwater, 

the amount of solar radiation received, the angle of 

inclination relative to the horizon, the wind rose, etc. 

are taken into account (Figure 1) (Truflyak, 2017). 

The acquisition of information continues during the 

growing season of crops, when the heterogeneity of 

seedlings, vegetation, moisture and soil productivity 

is assessed (Troshin, 2018). The accuracy of adjusting 

production processes, their adequacy and efficiency 

increase with the growth of factors considered. These 

characteristics determine the map of micro-plots and 

the parameters of agro-engineering measures, as well 

as the type and dosage of mineral fertilizers needed to 

obtain a high yield. The totality of this data and 

information about all operations on the field are 

accumulated in cloud storages, and an analytical tool 

based on them helps to make short-term and long-

term decisions to ensure maximum productivity of the 



plots and the efficiency of agro-engineering 

operations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Basic elements of precision farming technique 

Source: (Truflyak,2017). 

Thus, the main task of the digital transformation of 

the agricultural sector can be reduced to the process 

of extracting valuable information from the acquired 

Big Data concerning the dynamics of changes in the 

factors of the internal and external environment. The 

process is based on cloud platforms and solutions in 

the field of Big Data processing, as well as up-to-date 

solutions of predictive analytics and decision support 

systems (Marinchenko, 2021 Digital technology). 

The analysis has revealed the key participants in 

the digitalization process. These participants have 

undergone a transformation in the course of 

developing the precision farming techniques 

themselves, which is described below. 

These are data acquisition, storage and analytics 

techniques, such as AIoT platforms / AIoT 

applications (data acquisition from sensors and other 

devices) and Big Data (analysis of acquired data to 

make an accurate forecast and develop a strategy). 

These techniques allow combining equipment and 

machinery from different manufacturers, automating 

processes, acquiring analytics and processing data. 

Among domestic developers, Geomir (automated 

techniques for agribusiness), Cognitive Pilot 

(artificial intelligence systems for unmanned control 

of agricultural machinery), SmartAGRO (an 

enterprise management system with a built-in agro-

analytics module that automates up to 90% of 

agribusiness business processes), ExactFarming 

(service), AgroMon (a web service and a mobile 

application for farm management that allows for rapid 

data acquisition, planning of field work and seasons, 

data exchange with seed and agrochemical producers, 

distributors, etc.), and Magrotech (a service for 

acquiring and processing data on land characteristics, 

which provides a yield forecast based on a 

mathematical model) (Marinchenko, 2022 

Transformation of the Service Sector, Truflyak, 

2017).  

The following are communication techniques. 

Communication operators have evolved from 

communication providers to digital transformation 

centers in the field of agricultural production. Thus, 

MTS, according to J'son & Partners Consulting, 

occupies a strong position in the field of transport 

monitoring, including agricultural technology. 

MegaFon, for example, plans, as part of a new 

development strategy, to become an operator and 

integrator of digital opportunities with integrated 

turnkey solutions. Beeline has several projects for 

crop production, including those related to the 

cultivation of exotic plants in the conditions of central 

Russia (Brief results of the study, How mobile 

operators are trying). In addition, operators are 

mastering the investment sector. So, Megafon offers 

to acquire shares of the Moscow and St. Petersburg 

stock exchanges and participate in intercurrency 

trading, while MTS, Beeline and Tele2 offer mutual 

investment funds (Marinchenko, 2021 Digital 

transformations). 

This also includes peripheral equipment and its 

software (UAV for monitoring the situation in the 

fields and sensors), as well as developers of sensors 

and software for them. Their business model is that 

one need to buy equipment from these manufacturers 

in order to access these techniques. 

The following is the farming techniques, that is to 

say, up-to-date processes for the intellectualization of 

agricultural machinery that make it possible to carry 

out agricultural operations with a minimum number 

of tractor drivers or without their participation. 

The manufacturers of equipment and machinery 

for agricultural production are important as well. One 

can cite as an example an unmanned tractor 

developed by Roskosmos Automation Scientific 

Differentiated technologies: application of fertilizers, 

lime, plant protection products, and growth regulators; 

tillage; sowing 

Determining the field borders using GPS 

Remote sensing (aerial / satellite survey) 

Monitoring of the phytosanitary state of crops (weeds, 
diseases, pests, etc.) 

Mapping and yield planning 

Parallel driving systems 

Local soil sampling in a coordinate system 

Mapping soil electrical conductivity 

Yield monitoring using GPS 

Harvest quality monitoring 

Precision farming 



Development and Production Center. This tractor is 

equipped with a positioning system and artificial 

intelligence. The joint operation of these systems, as 

well as the technique for correcting the satellite signal 

and unique computer vision, ensures the accuracy of 

movement and the ability to change the trajectory of 

movement in the presence of obstacles (Truflyak, 

2017, World Government Summit, 2018). Rostec is 

developing the Genesis integrated system for 

unmanned agricultural machinery. Cognitive Agro 

Pilot has developed an automatic driving system 

based on artificial intelligence. The world's first 

production of agricultural machinery was launched in 

2021 with an autopilot installed at the factory. It was 

the Cognitive Agro Pilot self-contained control 

system with artificial intelligence installed in the 

KZS-1218 Desna-Polesie GS12 combine harvester. 

The agrochemical production industry has 

undergone a digitization of a service to develop 

additional opportunities. Digital software allows 

automatically calculating the application rate, 

reminding the need to apply preparations. The 

application client service allows creating demand for 

tools for applying fertilizer, seed, etc. It should be 

noted here that Digital Agro (Uralchem) is a software 

and hardware system for monitoring agricultural 

technology, agro-engineering processes and 

processing and converting telemetry data, which 

makes it possible to conduct all economic activities 

of an enterprise in a single digital configuration. The 

company's strategy provides for the further digital 

development of digital services with the introduction 

of its techniques in 30% of farms on 20 million 

hectares, for which investments of up to 20 billion 

rubles in the development of digital products and 

services are planned annually until 2023. The 

PhosAgro trading platform is also working towards 

the development of digital services, which allows 

calculating the required amount of agrochemicals and 

ordering them (World Government Summit, 2018). 

The banking sector is actively involved in the 

digitalization of enterprises, not only through the 

process of lending. Banks actively attract new 

customers and analyze the acquired data array of their 

customers using Big Data processing techniques. The 

multifunctional ecosystem of Sberbank allows for a 

complete analysis and processing of enterprise data 

using unique solutions for identifying growth areas, 

determining the target audience and increasing its 

loyalty, i.e. analytics of the client environment (ToT 

company); reduction in IT costs by more than 30% 

through the use of state-of-the-art cloud infrastructure 

and platform solutions; performance of 

comprehensive automation of production to work 

with the Chestny ZNAK and Mercury Federal State 

Information Systems; designing client scenarios and 

user way in the concept of the future system. 

Rosselkhozbank launched the Svoe. Fermerstvo 

digital ecosystem, where goods and services for 

automating processes are collected on a single 

platform, such as services to support agribusiness and 

expand the market for providing financial services. In 

addition, banks began to offer cellular 

communications as mobile virtual network operators 

(MVNO). The banking MVNO market became, 

according to a number of experts, the main growth 

driver and a full-fledged segment of the Russian 

MVNO market in 2020 (Di Vaio, 2021, World 

Government Summit, 2018). 

Thus, the agricultural sector digitalization has 

determined the transition of the participants in the 

process of agricultural sector digitalization from the 

concept of traditional suppliers of services, 

equipment, machinery, agricultural chemistry, etc., to 

the concept of providers of center services and digital 

transformation centers in the Agriculture 4.0 format. 

This, in turn, contributes to the development of the 

digital environment for agribusiness and stimulates 

the involvement of more and more new agricultural 

producers in digitization while forming more 

personalized offers and contributing to the growth of 

their digital and innovative activity and literacy. 
Such participants in digitalization as banks, 

communication providers, manufacturers of 
agricultural equipment, are mastering new atypical 
services while creating ecosystems that include all the 
possible needs of agricultural producers. For 
example, Sberbank acts as a bank, a telecom operator, 
a business analytics service, a cloud infrastructure 
and platform office, and an automation center. 

It is expected that the reduction in cost and 
increase in the accuracy of peripheral equipment, the 
accumulation of competencies of digital service 
providers and the qualitative transformation of 
accumulated data at the level of individual 
agricultural productions, regions and the country as a 
whole against the backdrop of growing competition 
among digital service providers will make the digital 
transformation process more accessible for individual 
farms, which in turn will contribute to an increase in 
the accuracy of information processing and the 
efficiency of the solution for agricultural production. 

It is obvious that the agricultural sector 
digitalization has determined the transition of the 
participants in the process of agricultural sector 
digitalization from the concept of traditional suppliers 



of services, equipment, machinery, agricultural 
chemistry, etc., to the concept of providers of center 
services and digital transformation centers in the 
Agriculture 4.0 format. This is confirmed by some 
papers (Panov, 2019, Boev, 2020). This, in turn, 
contributes to the development of the digital 
environment for agribusiness and stimulates the 
involvement of more and more new agricultural 
producers in digitization while forming more 
personalized offers and contributing to the growth of 
their digital and innovative activity and literacy. This 
conclusion is a logical continuation of the study 
conducted by A D Fedorov et al. (Fedorov, 2020).  

The new conclusion is thatsuch participants in 

digitalization as banks, communication providers, 

manufacturers of agricultural equipment, are 

mastering new atypical services while creating 

ecosystems that include all the possible needs of 

agricultural producers. For example, Sberbank acts as 

a bank, a telecom operator, a business analytics 

service, a cloud infrastructure and platform office, 

and an automation center. And further research on 

these processes is very promising, since the digital 

transformation of banking and other types of services 

is an evolutionary step in the service sector and it is 

happening at a fast pace now and before our eyes. 

It is expected that the reduction in cost and 

increase in the accuracy of peripheral equipment, the 

accumulation of competencies of digital service 

providers and the qualitative transformation of 

accumulated data at the level of individual 

agricultural productions, regions and the country as a 

whole against the backdrop of growing competition 

among digital service providers will make the digital 

transformation process more accessible for individual 

farms, which in turn will contribute to an increase in 

the accuracy of information processing and the 

efficiency of the solution for agricultural production. 

It will also contribute to greater involvement of new 

participants in the process. 

4 CONCLUSIONS 

The introduction of digital technology is a global 

trend and part of the development strategies of many 

developed countries. In Russia, the digital 

transformation of the agricultural sector is also the 

goal of the national and departmental strategy. 

Over the past few years, more participants in 

several sectors of the economy in the value chain have 

been involved in the process of agricultural sector 

digitalization, as well as these which has undergone 

digital and functional transformation. There is an 

evolution of the digitization participants themselves 

from the concept of traditional suppliers of 

equipment, software or services to the concept of 

creating ecosystems that can cover almost all the 

needs of agricultural production from data acquisition 

and processing through to intelligent analytics and 

forecast systems, from the provision of services 

within their sector through to the center 

transformation of agricultural production and sub-

sectors (banks, telecom operators, manufacturers of 

machinery and agricultural chemistry).  

The experience of Russian companies allows 

talking about resource sufficiency for creating a 

favorable environment for large-scale digitalization 

of agricultural production. The rapid development of 

digital technology in the agribusiness and the growth 

in the number of involved participants suggests that, 

within the framework of healthy competition, the 

availability of services will grow, which in turn will 

expand the scale of the digitalization process and 

involve more agricultural producers. 
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