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ABSTRACT:

The paper presents a methodical approach to the assessment of agricultural sector transformation in the conditions of intensive
penetration of digital technologies into the economy sector. The authors offer a schematic diagram of data collecting and processing
in the start-to-finish automated production-and- marketing chain of activity within the agricultural sector. The achievement
of these goals will allow increasing the agricultural sector contribution into russian economy, to boost export revenue, and to
schedule and aggregate data streams for creation of start-to-finish chains and technologies, from the agricultural production stage
to consumption, with a deep integration into allied industries of digital economy.

KEYWORDS: Agricultural sector, digital economy, digital technologies, innovative development, investments..

RESUMEN:

El documento presenta un enfoque metddico para la evaluacion de la transformacion del sector agricola en las condiciones de
penetracién intensiva de las tecnologias digitales en el sector de la economia. Los autores ofrecen un diagrama esquemdtico de la
recopilacion y el procesamiento de datos en la cadena de actividad de produccién y comercializacién automatizada de principio
a fin dentro del sector agricola, incluidos los consumidores, las empresas de ventas, los productores agricolas y los proveedores.
El logro de estos objetivos permitird aumentar la contribucién del sector agricola a la economia rusa, impulsar los ingresos por
exportaciones, y programar y agregar flujos de datos para la creacién de cadenas y tecnologias de principio a fin, desde la etapa de
produccidn agricola hasta el consumo, con una profunda integracion en industrias aliadas de la economia digital.

PALABRAS CLAVE: Desarrollo innovador, economia digital, inversiones, sector agricola, tecnologias digitales..
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INTRODUCTION

Today we witness the formation of digital economy. Apart from providing the national security of any state,
the digitalization process enables economy to function effectively in the global economic space. Various
factors influence the penetration of digital technologies into real economy. This penetration is a permanent
process resulting in an enhanced coherence of infrastructural elements and the emergence of new forms of
business ties — beginning with those in science, and furtherly ties in industry and in other spheres (Vaganova:
2016). The formation of digital economy architecture in Russia has become one of the top issues, and it is a
popular research object. This phenomenon is studied from various methodological perspectives and in terms
of various economy sectors. Moreover, low-tech industries are of interest, as they cannot afford to digitalize
their activities in the nearest future. Agriculture is among such low-tech economy sectors. Therefore, this
paper aims to provide a methodological ground for the process of agricultural transformation that takes place
in the age of rapid penetration of digital technologies into all spheres of real economy.

An analysis of some key concepts is crucial for the research. Failing these concepts, no idea of the
digitalization essence and its influence on economic development can be shaped. There are two circumstances
determining the practicability of such approach.

First, the scholarly discussion of the issue must be conducted in a language which is clear to opponents,
within generally accepted ideas about key definitions of digital technology implementation. Second, there is
aneed to clarify and adapt these notions in respect to the agricultural sector, which lies at the bottom of our
research object (Chupryakova et al.: 2019, pp.358-365).

We have studied works by a number of scholars devoted to digital transformation and revealed
somegnoscological gaps. There are various interpretations of “digitalization” essence, which is why it may be
understood differently. In order to reveal a common feature in the existing definitions, we have selected three
major approaches which could become the quintessence of “digitalization” (See Table 1):

Some options of the “digitalization” definition within three approaches to understanding its essence:

Definition The essence of notions within the: field of study Authors
essence

Digitalization | Digitalization is the establishment of Russia's digital economy | The programme
as providing | ecosystem in all spheres of social and economic activity, whereinan | of  digitalization
conditions effective interaction is provided, including transborder interaction, | development of
business interaction, the interaction of scientific and educational | the Russian
communities, and the inferaction between the stafe and the citizens; | Federation

it implies that institutional and infrastructural conditions are created,
and existing obstacles and restrictions are eliminated, with a view
to developing high-tech businesses in conventional economy
branches andin new branches on the whole, as well as to increasing
the competitive ability in the global market.

Digitalization consists in creating conditions for a community of | Putin et al. (2000)
knowledge fo develop in Russia, as well as in improving the well-
being and the life quality of our citizens by means of providing better
access to goods and senvices produced with the help of
contermporary digital technologies, and in befter population
education and digital competence, in making public services mare
accessible for people and in improving their quality, and in
enhancing security within the state and beyond.
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Any improvemnent which makes it possible to cut costs or which | Stepanenko
creates the conditions for cost-cutting by means of using digital | (2004),  Emirow
technologies is defined as digitalization, whereby it assesses the | (2012)
productivity of companies and the level of the couniry's economic
development.

Digitalization | Digitalization is the basis for technological revolution. The | Glazyev (2011)
as a platform | emergence of a rise in demand for new technologies. A competitive
for selection of these technologies makes the basis of new
development | technological trajectories for economic development.

Digitalization is the achievement of international comparability in | Peshina
research indices and developments, it is the cormersione of OECD's | and Avdesv
efforts in providing a better understanding of the role of science and | (2014)
technology based on the analysis of national innovation systems.
There are three levels of digitalization that work in cose | The sirategy of
engagement and influence the life of individuals and the society on | Russian

the whale. These levels include: Federation
markets and economy branches (spheres of activity) where the | innovative
interaction of specific subjects (suppliers and cusfomers of goods, | development up

works and services) takes place; to 2020 (Strategy
platforms and technologies where competences are built necessary | of innovative
for development of market and economy (spheres of activity); development  of

the environment which creates condiions for platforms and | the Russian
technologies fo develop and for market subjects and economy | Federation up to:
branches (spheres of activity) to cooperate. It encompasses | 2020)

statutory regulation, information infrastructure, HR and information
security.

Digitalization | Digitalization is a discrete process whereby qualitative changes take | Akberdina (2018)
as a process | place leading to substantial structural changes and institutional
of transformations

conducting & " Digitalization includes two main aspects of using digital technalogies | Vartanava,
number  of | in aoricudture. These are productivity increase and reduction. As for | Drobot
CAMPaIgNS | the effect that digitalization produces in the agricultural sector, it | (Vartanova

gives an oppartunity to reduce the nominal value of a product unit | & Drobot: 2018,
and to increase the marginality of agricultural business losses. pp.1-18)
Digitalization is an extensive type of development based on a | Dudin  (Dudin:
massive involvement of low-skilled labour in intensive development | 2018, pp.39-43)
using the new-generation IT and digital technologies.

Digitalization of the economic system is the main course of | Lyasnikow
development for the nation, economy and public relations, while | (Lyasnikov et al.:
digital economy is @ breakthrough technology in the sustainable | 2019, pp.93-100)
development of the society and public relations.
Digitalization of economy means that the processes of production, | Ogrivisev
allocation, exchange and consumption of goods and services are | (Ognivisev: 2018,
based on digital technologies. pp.16-022)

Having studied the opinions of various scholars about digitalization essence in terms of three approaches
to its interpretation, we can make our own definition of digitalization in the agricultural sector. It runs as
follows: digitalization is the introduction of robotic and artificial intelligence technologies in agricultural
operations, contributing to changes in business models and providing new opportunities for an efficient
organization of management (Radesky et al.: 2020).

METHODOLOGY

The research methodology is based on the materials of foreign and domestic economists on the problem
under study. It should be noted that the scientific study was carried out on the basis of actual materials of the
accounts of the Ministry of Agriculture of the Russian Federation and federal statistics, which include a set
of universal methods of scientific research such as: analysis, synthesis, monographic approach of the study.
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RESULTS

According to the Russian Ministry of Agriculture, Russia takes a solid 15th position in the “agriculture
digitalization” ranking. Despite ranking quite high, agricultural subjects are constantly facing a tough
competition and a number of problems. These include:

A lack of skilled personnel, A low labour attractivity,

A low life span in rural areas

Population migration from rural areas to urban agglomerations (Skvortsov et al.: 2008, pp.1014-1028).

Attempting to minimize the above-mentioned challenges, the government is developing and
implementing agricultural development programmes and projects, both nation-wide and those in separate
regions. For instance, on July 28, 2017, the “Digital Economy of the Russian Federation” national
programme was approved. It runs: “digital data are a key production factor in all spheres of social and
economic activity, which enhances the country’s competitive ability, improves the people’s life quality,
provides economic growth and national sovereignty” (The program Digital Economy of the Russian
Federation: 2017). The programme attaches priority to geo-positioning system, as well as to systems of
agricultural machinery fleet management and precision agriculture. However, despite all the efforts on the
part of the government, agricultural digitalization is still poorly developed, as the I'T share in this sector equals
to 3% and is estimated at as little as 360 billion rubles (Akberdina: 2018, pp.82-99).

The real sector of Russia’s economy increasingly applies contemporary and innovative technologies, such
as data collection, storage and processing systems. New data collection technologies based on sensors and
satellites are used in the agricultural sector (Shkurko et al.: 2018, pp.320-324). Operational and transactional
systems are basic for agriculture, making it possible to improve the qualitative volume of data. The data
collected must be processed professionally in order to make accurate and realistic conclusions which will
be furtherly used for forecasting the industry’s operations. Fig. 1 shows the basic pattern of data collection
and processing in the agricultural production and marketing chain, including sales companies, agricultural
producers, suppliers and consumers.
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Figure 1. The schematic diagram of data collection and processing in the start-
to-finish automated production-and-marketing chain of the agricultural sector

Data collection, storage and processing system enables the agricultural sector to establish integrated
cooperation with many other spheres and to develop the following aspects:

1. Smart agriculture which includes production and logistics. For this purpose, automated
management systems are necessary which involve artificial intelligence and big data. Such
technologies make it possible to accelerate the selection process, to improve the organic
composition, for example, to reprocess scaweeds or insect biomass or to detect pseudo-cereals, and
to adapt nutrition patterns to personal needs.

2. The use of unmanned flying vehicles in agriculture. There are quite a lot of companies in Russia
which are proactive in this field, such as the Geoscan company (St. Petersburg), Unmanned
Technologies LLC (Novosibirsk), Autonomous Aerospace Systems (Krasnoyarsk) and ZALA
AERO (Izhevsk). These companies provide a wide range of services for a higher efficiency of the
agricultural sector, including;

- Making a database of agricultural lands (inventory procedures);

- Making digital maps of lands (fields, pastures) and cadaster;

- Monitoring of agricultural vehicles (satellites, drones);

- Determining the condition of seed stock for crops and fallow lands (geo-botanical works);

- Calculating NDVT or plant vegetation index, that is, interpreting (recognizing) satellite images for
agricultural purposes or for studying land desertification progress;

- Weather monitoring (meteorological activities);

- Support and supervision of agrotechnical events (epidemiological works).

The above-listed works are conducted with the help of interactive computerized information system -
Decision Support System (DSS) in agriculture, as shown in Fig.2 (Espolov: 2019).
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Figure 2. DSS support system in agriculture

The digital transformation of Russia’s agriculture will make it possible to increase productivity and
agricultural products consumption volume. First of all, digitalization may help to solve the vehicle availability
problem. For the overwhelming majority of agricultural producers, a lack of contemporary mechanization
and automation means remains the main reason of a low productivity and, consequently, a high nominal
value of product units. Digital transformation will allow for a transition from the “selling agricultural
machinery and automation means to become the property of the producer” pattern to the “payment against
actual work volume” pattern.

Secondly, as digitalization is a start-to-finish process, it provides an opportunity to establish an
informationlink between the needs of a specific end customer and the possibilities of a specific agricultural
producer. This will eliminate the many intermediaries who account for up to 80% of the product added value
(Soboleva: 2015, pp.282-286).

An integration of these two digitalization factors will make it possible to increase agricultural products
consumption in Russia 1.5 times. The boost in consumption will compensate for a reduction of retail prices.
Agricultural business marginality will go up, while risks will reduce (Tsvetkov et al.: 2018, pp.45-64).

Speaking about the readiness of the agricultural sector for digital transformation, we should take into
consideration several indices which characterize similar agricultural phenomena from different perspectives.
Let us resort to expert assessment results:

e Production profitability in the agricultural sector amounts to about 12.5%;

o About 4.4 million people are employed in agriculture in rural areas (given a stagnation of a number
of workers in rural areas), of which as few as 500 thousand have professional education;

e About 470 thousand of agricultural vehicles are older than 10;

e Digitalization may enable crop yield deviation to reduce by about 10%;

e Average lifespan of agricultural vehicles equals to approximately 15, 000 machine hours.

The above data characterize Russia’s agriculture infrastructural elements which require systemic support
from the government. Among these means of support is Russia’s agriculture digitalization programme for
2018to 2025 approved by the government. It provides for an expansion of tractor fleet by 300, 000 units,
harvester fleet by 300, 000 units and a 9-fold increase of fertilizers consumption.
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To secure efficient operation of the vehicles included in the plan, data on all technological operations
should be collected and analyzed throughout the whole production and marketing process, from the field to
the counter. A question arises, which is: how can data be obtained and processed straight from the vehicle?
There are three sources that make it possible: 1C, Excel and sensors or any other I'T-relief systems which have
been formed at the agricultural company (Teece: 2016, pp.1-40). Still, this approach requires the availability
of professionals who can apply digital technologies in agriculture. Today it is unachievable, as there are no
specialists who would have cross-discipline competences in agronomy and programming at the same time
(Logistics & Supply chain management: 2019, pp.216).

DISCUSSION

According to Russia’s Ministry of Agriculture, there is only one IT specialist per every thousand of
agricultural workers. It means that one I'T specialist is of a higher value in agriculture than chief agronomist,
and that means that entities employing I'T specialists automatically become IT-companies which have to
develop and implement innovative technologies (software) in order to retain their competitive ability.
Besides, it is not only a lack of IT specialists that poses risks, but a possibility that their competence is
insufficient.

Consequently, Russian agricultural companies should pay more attention to IT specialists and to
investments in new technologies. According to the federal public statistics service, about 800 million rubles
were invested in agriculture in 2017 for developing digital technologies. It is only a little, compared to the
gross revenue that the country receives from agriculture.

There is no doubt that digitalization will become the main driver of Russian agricultural development. We
believe it will allow a number of goals to be achieved in order to improve the country’s competitive ability,
including;

Increasing harvest volume and quality;

Optimization and minimization of capital investments;

Reduction of labour capacity and increasing agricultural productivity;
Reducing harmful effect on the environment;

Reducing the dependence of agricultural efficiency on human factor.

Digital transformation of the agricultural sector will allow agricultural workers to reduce costs by 23%. It
has been proved that average cost saving in land management amounts to 11-14% if GPS navigation is used,
8-12% given discriminatory application of fertilizers, and 8-13% if parallel driving systems are used. Hence,
given an efficient application of robotized technologies, a total reduction of costs may equal to 40-50%.

In the course of digitalization, agricultural producers often face difficulties when trying to use precision
farming technologies. These difficulties result from the integration of new IT-systems into existing business
processes, and from the lack of a comprehensive approach to providing transparence of all business processes.

A comprehensive approach to the formation of a digital transformation mechanism for agriculture implies
that a number of issues have to be settled which influence the following aspects:

Improvement of regulatory framework for developing digital technologies and I'T
Agricultural machinery renovation and modernization;

Financial and insurance markets;

Introduction and application of innovative means of agricultural manufacturing;

Logistics upgrading: storage, processing and sale of agricultural products;

Information infrastructure development in rural areas and provision of information security;
Training, retraining and advanced training of agricultural specialists.
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Thus, there are some effect-building systemic factors which lay the ground for agricultural sector
digitalization. A decentralized pattern is formed which may enable structural changes in various economy
sectors to happen; the terms of agricultural products processing and sales are reduced; the resource potential
of agricultural subjects is employed; sustainability and adaptability to market conditions is developed; and
the agricultural sector becomes stronger in terms of finance.

CONCLUSION

The above research findings enable us to conclude that digital transformation in agriculture, which implies an
introduction of digital technologies and platforms into agricultural practices, requires that specific measures
need to be taken. Apart from the monitoring of the current condition and actual use of agricultural lands
in order to enhance their profitability, an intelligence system for the support of agricultural manufacturing
must be developed. Besides, agriculture digitalization should provide a transparence of agricultural products
export and import flow.

For the purposes of agricultural sector digital transformation, agricultural companies have to employ
specialists with sufficient IT competences. Therefore, it would be reasonable to establish a digital education
platform for training the workers to apply new technologies.

The above measures will make it possible to achieve a technological breakthrough in agriculture, to
enhance the productivity of agricultural manufacturers and to provide efficient agricultural management due
to an improvement of operational planning processes and simulation of development scenarios.

The introduction of digital technologies in agriculture will make it possible to increase the agricultural
sector contribution into Russia’s economy, to boost export revenues, as well as to schedule and aggregate
data streams for creation of start-to-finish chains and technologies, from the agricultural production stage
to consumption, with a deep integration into allied industries of digital economy.
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