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Abstract

The article discusses the issues of digitalization of the agro-industrial complex (AIC) in the context of
digitalization of the economy. It is assumed that information and communication technologies will play an
important role in various fields of activity, which, together with other components of digital technologies,
become a key factor in the competitiveness of the analyzed industry. The general concept of digitalization
and examples of its implementation are given. The advantages and disadvantages, the main risks of
introducing digital technologies in AIC, the implementation process of which is progressing with difficulty,
are described. It is necessary to take into account the negative aspects of these technologies, for which it is
necessary to provide a reasonable approach between the desire to develop in an innovative way and the
interests of end consumers. The purpose of the article is to study the possibilities of using various drivers
of digital development of the domestic AIC. To achieve this goal, the legal documents governing the
implementation of digitalization in Russia have been studied. The subject of the research is the tools and
drivers of digitalization of the domestic AIC. The study was carried out using many methods, the priority
of which are general economic methods of analysis and synthesis, the method of monographic review of
various sources in order to understand the essence of the phenomenon under study. According to the results
of the study, it was found that digitalization in AIC mainly affects the sectors of crop production, livestock

and food production.
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1. Introduction

The Ministry of agriculture of the Russian Federation has developed the project "Digital
agriculture", which assumes a 2-fold increase in the efficiency of agricultural production by 2024. The key
criteria of this project are: scaling of complex agricultural solutions for agricultural enterprises; "Smart
farm", "Smart field", "Smart herd", "Smart greenhouse", "Smart processing", "Smart warehouse", "Smart
agrooffice". The purpose of these platforms is to provide a technological breakthrough in the field of
agriculture. The implementation of this project requires the training of IT- agronomists and IT-zootechnics
through the educational program "Land of Knowledge". Smart farming exists in many countries around the
world. Today, the introduction of digital technologies in the agricultural sector in Russia is extremely slow
(Gorlov et al., 2019).

Digitalization of agriculture is necessary to increase production, improve product quality and safety.

In general, the need to transition to a digital economy is enshrined in the Government's program

"Digital Economy of the Russian Federation" (Tsvetkov et al., 2018).

2. Methods

The research is carried out using many methods, the priority of which are economic-statistical,
abstract-logical, comparative analysis, general economic methods of analysis and synthesis, the method of

monographic review of various sources in order to understand the essence of the studied phenomenon.

3. Results and discussion

As the calculations of the MGI Institute show, almost half of the work operations can be automated
in the next 20 years (Marinchenko, 2018).

Digitalization tools include: the Internet of things, big data analysis systems, ERP systems, RFID
tags, BPTS, BPLA, clectronic and intelligent sensors, artificial intelligence elements, robotics, cloud
services, and electronic commerce (Ermolenko & Bogdanova, 2019).

At the same time, it is necessary to take into account that in addition to the positive consequences,
there are also negative consequences from the introduction of the digital economy:

- increased risks of cyber threats due to the problem of personal data protection;

- there is a need to use the personal data of specific individuals;

- the introduction of the digital economy will contribute to an increase in unemployment due to the
reduction of necessary jobs and the risk of disappearance of some professions, including those in the
agricultural sector (according to the forecast of RANEPA employees, the labor market will undergo
significant dynamics by 2030, more than 45.5% of workers with outdated competencies will remain
unemployed, including agricultural workers (Ivushkina, 2020);

- the gap in digital education and the level of well-being of the population;

- threat to the country's" digital sovereignty";

- constant monitoring of the activities of various entities;

- complication of business structures and interaction schemes between them,;
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- the need to revise the administrative and tax codes (Bukhtiyarova, 2019).

As noted by Kolesova (2019) hypertrophied desire for digitalization will not bring benefits for the
qualitative development of mankind and society as a whole, including agriculture.

However, it is necessary to take into account that the lag behind Western countries in implementing
digitalization in agriculture will lead to the scientific and technological lag of the domestic agricultural
sector from other developed economies (Ishaeva, 2019).

In addition, it is necessary to overcome objective factors that hinder the development of
digitalization in our country: the reluctance of specialists to train and use the digital economy at the
enterprise; the moral deterioration of computer equipment at agricultural enterprises; in many cases, the
low speed and instability of the Internet (Brozgunova & Borzykh, 2019).

Prospects for digitalization of the economy continue to be actively discussed by various researchers.
The drivers of Russia's entry to a new level of digital development are:

- formation by the Government of a favorable environment for the development of digitalization,
including agriculture;

- training of personnel with necessary competencies by agricultural and national economic
universities (Dudin et al., 2017; Dudin & Lyasnikov, 2017);

- development of equipment for production;

- development of outsourcing or subcontracting relationships in the Russian Federation;

- integration of innovations by IT specialists into the digital environment (Volodin & Nagkina,
2018).

According to the Ministry of Agriculture of the Russian Federation, announced at the conference
"Precision agriculture 2018", our country is on the 15th place in the world in terms of digitalization of
agriculture (Russia has entered the Top 15 countries in terms of technology development in agriculture,
2020). In 2017, the volume of production of innovative goods in agriculture, according to Russtat (Official
website of the Federal state statistics service, 2020), amounted to 0.7% of all produced innovative goods
and services. The main share of innovations in agriculture is accounted for by animal husbandry (50.2%)
and cultivation of annual crops (45.5%) (Altukhov et al., 2019a).

In agriculture, you can use drones to analyze the soil condition, sowing, to monitor the yield, and to
forecast it. According to the data of the Institute of Agricultural Development in Central and Eastern
Europe, named in honor of Leibniz, in countries with economies in transition, the introduction of
technologies based on the Internet of things improves the efficiency of agricultural production by 20-30%.
Currently, the level of digitalization in our country is insufficient. Digitalization of the economy leads to
cost reduction, acceleration of the technological process, database of contractors, creation of optimal ways
of logistics with the elimination of intermediaries. The introduction of digital technologies in agriculture
will help create a multiplicative effect for the country's economy. Today, there are good databases for
monitoring agricultural objects, and an information system for agricultural land has been formed
(Soldatenko et al., 2019).

According to the analytical center of the Ministry of Agriculture of the Russian Federation, the
introduction of this figure will allow controlling up to 70% of the main factors that affect productivity and

the introduction of technologies, ensuring a reduction in the cost of grain from 6.5 to 5 rubles/kg.
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The Internet of things is used in agriculture for free grazing of cattle. A track chip is embedded in
the cow's ear that allows you to control its movement from any point using special software (Popova, 2018).
In some regions (for example, in the Volgograd region), veterinary accounting and reporting automation
systems have been introduced to ensure that veterinary certificates are issued, and farm animals are being
chipped. The agricultural enterprise “Donskoye” joint venture in the Volgograd region uses robotic milking
technology, resulting in an increase in milk yield by 30-40%, and production efficiency by 20% (Gorlov et
al., 2019). The use of robotic milking systems has shown that milk production on average increases by 15-
25%, the incidence of mastitis in cows is reduced, and labor costs are reduced. Delaval and GEA Farm
Technologies are the market leaders in milking robots. From 2006 to 2016, 376 units of robot milkers were
introduced in agricultural enterprises of the Russian Federation (Svechnikova, 2019).

The main company implementing digital solutions in precision farming is the Canadian firm
FarmersEdge. It created the FarmCommand application, which allows to calculate the frequency of
application of tools, sampling and soil analysis, provide weather forecast for farms, provide local
communication and data transmission, perform daily satellite surveys, analyze data, perform forecast
modeling, access to an integrated management platform for an agricultural enterprise and the actual
presence of specialists on the site.

In China, innovative technologies are being introduced in the management of the pig breeding
complex, infrared sensors that allow tracking the movement and health of animals. In the UK, there is a
project to use artificial intelligence to detect diseases of calves, which reduces the risks due to a lack of
qualified personnel (Altukhov et al., 2019b).

Many studies have focused on the role of information technologies in the digitalization of the
economy (Bogoviz et al., 2017; Nissen et al., 2018)

Among national software developers, Rightech and JSC «Component» can be singled out. Using
their applications, you can automate monitoring of agricultural land, agricultural machinery, storage and
processing of products. There is a development of Agrotronic (Rostselmash) for remote control of
technological processes. To prevent the appearance of untreated, re-processed areas, measure the speed,
direction of movement, processing area, use the navigation console "Azimut-1 "(LLC"Rateos"). LLC KSM-
INTEX created systems of parallel driving of Atlas730 and COMMANDER for passing of a tractor with
various aggregates and self-propelled agricultural cars along the edge of the previous pass. LLC "CTZ
Agrosoyuz" has developed a similar system Agronavigator, with which it is possible to process wooden
fields with a complex contour at night (Marinchenko, 2018).

About 200 business participants work in the field of digitalization of agriculture. 150 agricultural
enterprises with crop area of about 2 million hectares of implementing a system of effective agriculture
company "Agrosignal", more than 4,000 farms in 10 countries implemented a cloud-based service
management crops a firm "Proagrotex" (Frumkin, 2018).

The software complex "1C: ERP AIC" provides automation of some processes in the agricultural
enterprises: planning in agriculture, production accounting in animal husbandry, registration papers and
finished products on toque, including vehicles fuels and lubricants, optimizing the placement of crops, agro-
ecological passport of the field, a history field, financial management, budgeting, cost management and

costing, production management and sales, and other operations (Korolkova, 2020).
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For the crop industry, the main manufacturers of automated driving systems are John Deere (USA),
Autonomous Tractor Corporation (USA), AGCO Corporation (USA), CNH Industrial (Netherlands).
Autopiloting in the Russian Federation is created by the group of companies "Cognitive technologies",
"Rostselmash", "Soyuz-agro" (Marinchenko, 2018).

In the United States, agricultural firms collaborate with organizations associated with digital
technologies, such as Planetaryresources, which deals with space technologies. Through the use of GIS, a
database is created with information about experiences in agricultural technologies around the world, taken
over a 30-year period, which is used for intellectual connectivity. The company “Bayer” has developed a
map application for selecting optimal pesticide dosages, as well as a technology that allows you to record
information about the state of crops (Ermolenko & Bogdanova, 2019).

The main share of investments in information and communication technologies in agriculture is in
crop production (51%) and the food production sector. Animal husbandry accounted for only 7% of the
total investment in 2017 (Bubenok, 2019). According to Abebe and Cherinet (2019) farmers with stable
access to electricity are better educated and use information and communication technologies in agriculture.

Examples of implementing B2B, b2C, and C2C digital platforms can be found in both developed
and developing countries. For example, social media platforms and initiatives in Kenya (icow.co.ke). The
integrated use of Airbnb or Uber applications will contribute to the revival of private seed exchanges,
maintenance services, and harvesting (Bubenok, 2019).

The use of innovative digital solutions requires the settlement of legal issues related to the use of
robotics, drones, the main parameters of the Internet of things, electronic document management, the
creation of cryptographic algorithms for the security of data operations, the introduction of the institute of
certification of agricultural land.

The state should provide various preferences for legal entities and individual entreprencurs engaged
in digitalization of agriculture. Confirmation of product conformity must be based on digital models
(Buzina & Fedurina, 2019).

Digitalization should be provided through public-private partnership (initiative) on investment
agreements, concession agreements, Agroleasing, agroclusters, and the creation of consortia (Lovchikova
et al., 2019). It should be taken into account that without state support for digitalization in rural areas, it
will only be implemented in large agricultural holdings, which will only exacerbate the disparity in the

development of national agriculture (Frumkin, 2018).

4. Conclusions

The increase in the efficiency of any industry, including agriculture, is largely determined by the
introduction of scientific and technological developments, one of which is the digitalization of the economy.
In agriculture, it is aimed at increasing production volumes, improving the quality and safety of products.
At the same time, it is necessary to take into account a number of negative aspects from the introduction of
digitalization, first of all, the growth of unemployment. You can increase output as much as you like, but
if it is not provided with effective demand, it is unlikely that such innovations will be useful to enterprises.
The agro-industrial complex is characterized by a high level of low-skilled personnel, and an insufficient

degree of modernization of the computer Park. It is also necessary to develop outsourcing and
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subcontracting relationships, train IT-agronomists and IT-zootechnicians. Innovative digital solutions
should be provided through public-private partnerships with state preferences for those engaged in

digitalization.
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