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Abstract: - According to the Rosstat data a share of agricultural organizations which introduce technological 
innovations is low (2.7%). The study aims to determine the density of agricultural robotization in Russia and its 
regions. The density of agricultural robotization is influenced by the average annual number of employees in the 
industry, which was 5802 thousand people in 2013-2019 and decreased by 22% over the studied period. The 
data show that 435 units of robotics were introduced in agricultural organizations in the Russian Federation in 
2006-2019. The vast majority of robotics used in agriculture in Russia is milking robots mainly by European 
manufacturers. Robotics is used in the agricultural sector in the Central (185 units), Volga (95 units), North-
West (66 units) and Ural (68 units) federal districts. The introduction of robotics in agriculture in the Southern, 
Siberian and North Caucasian federal districts is practically not carried out. The highest density of agricultural 
robotization is observed in the Kaluga (42.67 robots per 10 thousand employees in the industry), the Ryazan 
(14.8), the Sverdlovsk (6.32) and the Vologda Region (6.21). The results of the study will allow development of 
a mechanism that promotes priority robotization of rural areas where robotization is slow or is not carried out to 
prevent their technological lagging behind and the further development of a stagnation processes. The scientific 
significance of the research results will contribute to the development of theoretical aspects of robotics 
application in agriculture and the spatial aspects of robotization.  
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1 Introduction 
As you can see for the title of the paper you must 
The rise in the living standards of the population, 
entering of foreign companies into the domestic 
market intensify competition at the food market and 
force agricultural organizations to improve 
technological processes to reduce the cost of 
production, to improve the quality, to search for new 

development principles, and to encourage a 
production output; thus, innovations including 
robotics are becoming essential. At the same time, 
in conditions of severe shortage and ongoing 
outflow of the population from rural areas, the 
problem of introducing of innovations and labor-
saving innovative technologies with a creative 
component are of particular importance. 
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At the same time, the robotization of certain 
regions and rural areas is difficult due to the lack of 
theoretical developments on this issue, insufficient 
knowledge about the feasibility of introducing 
robotics compared to traditional technologies, the 
lack of guidelines for the implementation of this 
technique, as well as systematic training of 
personnel capable of mastering robotics. Thus, it is 
necessary to search for new universal laws that will 
increase the attractiveness of agriculture for a new 
generation of graduates from agricultural higher 
schools and colleges, and create conditions for their 
retention. The robotization of the agrarian sector at 
rural areas can be carried out with using 
qualitatively new physical, socio-economic 
principles, information technologies and 
management systems. 
 
2 Problem Formulation 
When studying the process of robotization of 
agrarian production at the rural areas, it is necessary 
to consider regional characteristics and the specifics 
of the industry [1]. One can distinguish the features 
of spatial development of robotization of the 
agricultural sector, which are associated with the 
peculiarities of the rural areas [2]. These are the 
level and conditions of socio-economic 
development, the level of urbanization, the 
development of infrastructure, the demographic 
situation, the level of state support, the 
competitiveness of the agricultural sector and its 
ability to attract labor compared to other industries, 
etc. 

The main scientific idea is that the robotization 
of agriculture is carried out with regional 
characteristics and peculiarities of specific sectors of 
agricultural production. 

The study aims to determine the density of 
robotization of agriculture in Russia and the regions. 

The research objectives are: 
1. To determine a proportion of organizations 

engaged in technological innovations by types of 
economic activities. 

2. To determine the density of agricultural 
robotization in the Russian Federation and its 
federal districts. 

3. To rank the regions according to the density of 
robotization. 

To analyze the activities on introduction of 
robotics in agriculture, the data from the Rosstat 
were used. And data inquiries were also made to the 
Ministry of Agriculture of the Russian Federation 
on the number of robotics introduced at the 
agricultural organizations (in dynamics), on the 
brands of this equipment. For certain regions, the 

data were specified in the regional ministries of 
agriculture and agro-industrial complex. 

The indicator "density of robotization" is 
considered to be used. This indicator should be 
calculated as the ratio of the number of robotics 
used to the number of workers employed in 
agricultural production: 

 
P_r = Nr / Nw * 10000,    (1) 
 
where, Nr - the number of robotics used in 

agriculture, units. 
Nw - the number of workers employed in 

agricultural production. 
This indicator is advisable to use per 10,000 
workers employed in agriculture. The density of 
agricultural robotization in various regions will 
allow qualitative assessing of this process. It will 
also help identify regions with the most intense 
robotization of the agricultural sector and regions 
with a technological lag. 
 

2.1 The state of innovation in agriculture 
Recently, the state has been increasing attention 

to the processes of digitalization and robotization of 
the country's economy. The strategy of scientific 
and technological development of the Russian 
Federation until 2030 was adopted (The Decree of 
the President of the Russian Federation by 
December 1, 2016 No. 642 "On the strategy of 
scientific and technological development of the 
Russian Federation until 2030"). One of the 
priorities of this strategy is the transition within next 
10-15 years to digital, intelligent production 
technologies, robotic systems. The implementation 
of the strategy will create the appropriate conditions 
and infrastructure for robotics, including rural areas, 
train personnel to achieve leadership in particular 
areas of scientific and technological development 
and make an integrated national innovation system. 
In order to implement this strategy, a plan of 
relevant measures was developed and adopted (The 
Decree of the Government of the Russian 
Federation by June 24, 2017 No. 1325-p "Plan of 
measures for the implementation of the Strategy for 
scientific and technological development of the 
Russian Federation"), which involves a mechanism 
and expected results of robotization. The scientific 
and technical program for agricultural development 
for 2017-2025 was also adopted and was aimed at 
solving the tasks of strategic development. The 
suggested measures of systemic support for the 
transition of agriculture to the use of robotics will 
encourage domestic competitive manufacturers to 
the world market. 
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So, it is of particular interest to analyze the share 
of organizations that have carried out technological 
innovations in the Russian Federation and the types 
of economic activity (Figure 1). 

 
Figure 1. The share of organizations with 
technological innovations in 2017 in a total number 
of studied organizations in the RF and the type of 
economic activity 

 
According to the Federal State Statistics Service, 

the largest share (28.5%) of organizations engaged 
in technological innovations is observed in research 
and development organizations. A significant share 
of organizations (14.3%) engaged in roofing works 
uses technological innovations in their activities. A 
high share of these innovations is observed in 
industrial production (9.6%) and 
telecommunications (11.4%). It should be noted that 
in agriculture, a share of organizations with 
technological innovations remains low (2.7%). 
However, the use of these technologies, in particular 
robotics in agriculture, provides an increase in labor 
productivity [3] and lower production costs [4], [5]. 

It is possible to distinguish certain areas of 

agriculture in which organizations carry out 
technological innovations (Figure 2). 

 
Figure 2. The share of agricultural organizations 
with technological innovations in 2017 in the RF 

 

As the analysis shows, the largest share of 
technological innovations is observed in cultivation 
of annual (3.9%) and perennial (2.6%) crops. In 
livestock production, technological innovations are 
applied at 2.9% of organizations. 

A low level of technological innovations used in 
agriculture, in particular robotics, makes it 
necessary to study these processes. It is possible to 
highlight some general characteristics of rural areas 
that may influence the implementation of 
technological innovations. Some authors point to 
increased unemployment and lower literacy rates at 
further areas [6]. In addition, an increased share of 
structural unemployment [7] and "hidden 
unemployment" [8], [9] are noted. 

Primarily, it is necessary to carry out an analysis 
of the availability of agricultural personnel at the 
regions (table 1). 

According to experts, the rural population will 
decrease in the medium and long term, while the 
negative process will increase. Currently, the rural 
population is 39.5 million people, or 27% of the 
population of Russia, about 21 million people or 
53.2% is able-bodied. A significant number of rural 
people, 9.1 million people (23%), are pensioners. 
According to expert assessments, the rural 
population in Russia, considering migration, will 
decrease by 4.6% by 2020, and by 10.2% by 2040. 
These demographic tendencies result in growing 
shortage of workers for agriculture. 

The average annual number of people employed 
in agriculture, hunting and forestry; fisheries, fish 
farming is shown in table 1. 
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Table 1. The average annual number of people employed in agriculture, hunting and forestry; fishing, fish 
farming, thousand people 

Area 2013 2014 2015 2016 2017 Average in 
2013-2007 2017 to 2005,% 

Russian Federation 6503 6386 5546 5502 5075 5802 78,0 

Central federal district 1223 1210 1018 1014 954 1084 78,0 
Northern-west federal 
district 383 372 322 323 290 338 75,7 

Southern federal district 977 953 938 912 844 925 86,4 
North Caucasus federal 
district 720 729 721 724 708 720 98,3 

Volga federal district 1618 1581 1269 1264 1123 1371 69,4 

Ural federal district 365 353 297 293 263 314 72,1 

Siberian federal district 924 904 751 738 669 797 72,3 

Far Eastern federal district 293 283 230 235 225 253 76,7 
 
According to the Federal State Statistics Service, 

as of January 1, 2018, in Russia as a whole, the 
average annual number of people employed in 
agriculture, hunting and forestry; fishing, fish 
farming was 5802 thousand people in 2013-2017. At 
the same time, the total number of employees in 
these spheres of activity decreased by 22% over the 
studied period. The number of employees in the 
Central federal district decreased by 22% and was 
more than 1 million people. The largest decline in 
employment in this sphere is observed in the Volga 
federal district (30.6%), the Ural federal district 
(27.9%) and the Siberian federal district (27.7%). 

The most stable number of people employed in 
agriculture, hunting and forestry; fisheries, fish 
farming is observed in the Southern federal district 
(a decrease by 13.6%) and the North Caucasus 
federal district (a decrease only by 1.7%). In the Far 
Eastern federal district, one can see the smallest 
number of employees that was 253 thousand people 
over the observed period. Thus, the Russian 
Federation has a steady tendency in decreasing the 
number of people employed in agriculture, hunting 
and forestry; fishing, fish farming. 

At the same time, the State program on 
development of agriculture and regulation of 
agricultural products, raw materials and food 
markets for 2013–2020 specifies the production 
increase at farms of all categories in 2020 by 39% 
compared to 2010. To achieve this indicator, there 
will be a need in competent, technically trained and 
skilled in modern technologies human resources to 
carry out work, develop projects, manage complex 
processes, provide social services, etc. All these 
moments increase the feasibility of using labor-

saving technologies, among which it is possible to 
speak about digital, intelligent and robotic  
 
technologies. 
 

2.2 Agricultural robotization 

The data show that 393 units of robotics were 
introduced in agricultural organizations of the 
Russian Federation in 2006-2016 [10]. The vast 
majority of robotics used in agriculture in Russia is 
milking robots mainly of European manufacturers. 
The most famous manufacturers of this equipment 
are DeLaval (Sweden), Lely (Holland), Fullwood 
(Great Britain), GEA FarmTechnologies (Germany), 
SAC (Denmark). Lely feeders are used in several 
regions. There are other types of robots in various 
industries, but they are not widely used in Russia 
[11]. There is an analysis of introduction of robotics 
in agriculture by federal districts (Figure 3). 

 

 
Figure 3. The units of robotics in agriculture by 
federal districts 
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robotics used in agriculture in the Russian 
Federation is observed in the Central federal district 
(184 units). Here, targeted activities are being 
carried out to robotize the industry in several 
regions at once. Robotics is used in the agricultural 
sector in the Volga (95 units), North-West (66 units) 
and Ural (68 units) federal districts. The 
introduction of robotics in agriculture is little in the 
Southern, Siberian and North Caucasian federal 
districts. 
 

3 Problem Solution 
The data on the number of robots and agricultural 
workers make it possible to calculate the density of 
agricultural robotization in the Russian Federation 
and its federal districts (Figure 3). 

 
Figure 4. The density of robotizaion in agriculture in 
the RF and in its federal districts  

 
According to the data one can see that on average in 
Russia, the density of agricultural robotization was 
1.35 robots per 10 thousand workers. The highest 
indicator is observed in the Urals federal district, 
that may be due to the introduction of robotics in 
several regions at the same time and a low number 
of people employed in agriculture. High indicators 
are observed in the Far eastern federal district, 
which are caused by a low number of people 
employed in agriculture. 

The data on the density of robotization in the 
regions and their ranking are in Figure 5. 
 

 
Figure 5. The density of agricultural robotization in 
the regions of the Russian Federation, robots per 10 
thousand employees in the industry 

 
As the analysis shows, the highest density of 
agricultural robotization is in the Kaluga region 
(42.67 robots per 10 thousand people employed in 
the industry). The region has the state development 
program to make conditions for the development 
and modernization of the production base in dairy 
cattle breeding on the basis of innovative robotic 
technologies, to support a traditional sub-sector of 
agriculture, which is essential for the regional socio-
economic development. Significant density of 
agricultural robotization (14.08 robots per 10 
thousand employees in the industry) is in the 
Ryazan region, due to the targeted efforts of a large 
agro-industrial holding. High indicators can be 
noticed in the Vologda region (6.21) in the Republic 
of Mordovia (3.86), the Sverdlovsk region (6.32) 
due to a traditionally developed dairy subcomplex 
of agriculture and a decrease in the number of 
people working in the industry. 

According to the International Federation of 
Robotics (IFR), in terms of the density of 
robotization, the domestic agriculture and the 
country's economy as a whole are significantly 
behind not only the leading countries, but also the 
world average indicators. So, according to the 
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results of 2017, the density of robotization in the 
leader-country, South Korea, was 631 robots per 10 
thousand employees, while the global average 
indicator was 74 robots per 10 thousand employees. 
In Russia, this number is 3 robots per 10 thousand 
of employees. 

So, it is possible to rank regions according to the 
density of agricultural robotization. The regions 
with the density of robotizatin which exceeds the 
average indicator in the Russian economy can be 
considered regions with a high density of 
robotization. The regions with the density of 0-3 can 
be treated as regions with a medium level of 
robotization, and there is no such activity in some 
other regions. 
 

4 Conclusion 
The study results will contribute to the development 
of methodological and theoretical principles for the 
spatial development of agricultural robotics, 
carrying out a comprehensive analysis of the factors 
of robotics introduction in the agricultural sector of 
the rural economy in the conditions of a shortage of 
personnel. The data on the density of robotization in 
the Russian Federation and its regions will reveal 
new universal patterns of spatial development of 
robotics at the rural areas in accordance with various 
features. These features are: the availability of 
infrastructure, an isolated location from big cities, a 
share of the rural population, etc. Also, the results of 
the study allow identifying factors that impede 
robotization of the agricultural sector of the rural 
economy and offering recommendations to reduce 
their impact. 

The scientific significance of the research results 
will contribute to the development of theoretical 
aspects of application of robotics in agriculture and 
the spatial aspects of robotization. These results can 
be used in further research on application of robotics 
in the agricultural sector of the economy. The 
applied significance of the study involves the 
possibility of using the results by managers and 
professionals at agricultural organizations for the 
economic feasibility and a choice of robotic 
technologies to reduce the dependence of farms on 
staff shortages and the influence of the human factor 
on the results of agricultural production. This will 
increase the innovative activity of organizations at 
rural areas; reduce the influence of factors that have 
negative affect on robotization of the agricultural 
sector at the proper areas 
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