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ABSTRACT 

The primary goals and guidelines of the state program for the development of agriculture and the regulation of 

markets for agricultural products, raw materials and food adopted by the government of the Russian Federation do 

not help to rapidly develop the process of industrialization of agriculture. As a result, the energy supply of 

agriculture in the context of the Federal Districts is decreasing. The situation is alarming when for a long time 

industrialization does not give significant changes in the factorial environment of labour productivity. In this 

regard, studies were carried out based on constructing the production function proceeding from the data of farms 

of the Ulyanovsk region for 2016; those data indicate the preservation of the leading role of the factors concerning 

the provision of fixed and circulating assets, as well as remuneration. 
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INTRODUCTION 

In this survey, the environmental issues and prospects of industrialization in the agricultural sector in the Russian 

Federation has been investigated in order to figure out a practical way to maintain a right balance between 

industrialization and Agriculture. To that end, a regression model of the relationship between the basic elements 

of a workplace and labour productivity in the primary production has been built. Correlation analysis showed that 

the closest relationship between the effective feature and the factorial features is observed between labour 

productivity and the availability of working capital (correlation coefficient = 0.733), crop area (0.528), and capital-

labour ratio (0.497). The on-going changes in the factor base of labour productivity in recent years can be seen in 

agricultural organizations throughout the country. With the increase in the equipment capability of farms, the 

indicators of the capital-labour ratio and the expansion of sown areas began to change significantly. Therefore, the 

state is faced with the task of accelerating the transfer of agricultural production to an industrial base and advanced 

technologies, for which conditions are necessary to increase the volume of purchase of equipment by agricultural 

enterprises. The system for executing the arrangement of import replacement, as one of the instruments of the 

procedure of the new industrialization of the agro-modern complex of Russia, through the crystal of the contention 

of public exchange intrigues the agrarian market of the Eurasian economic union (EAEU) was investigated 

(Kovalev et al. 2019). 

Horticulture, industry and administrations have a critical positive relationship with GDP. The Causality results 

show a bidirectional causal connection between GDP, agriculture (AR), industry (ID) and services sector (SV). 

(Isiksal & Chimezie 2016). Six standards of a characteristic idea of biomimicry were investigated and these 

standards were applied with regards to shrewd cultivating advancements (Blok  & Gremmen 2018). 
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The fourth mechanical insurgency, for example, hyper-network, hyper-knowledge and hyper-consistency 

contribute significantly to the sixth industrialization of horticulture, and in this manner it is basic to improve the 

seriousness of the rural area by utilizing the innovation of the fourth modern upset. Specifically, in light of 

examinations of the jewel model, the "request conditions" was the main factor for the initiation of the sixth 

Industrialization, and afterward "related and supporting fields", "factor conditions" and "business setting" were 

continued all together (Jung & Khoe 2018). The positive business climate has come through endeavor 

administrative changes that simplicity working together in Ghana (Sserunjogi  2020). 

Industrialization of agricultural labour is the process of creating large-scale machine production in the sectors of 

agriculture and animal husbandry consisting in the use of modern means of complex mechanization and 

automation of basic production processes, the widespread introduction of scientific achievements, and 

technologies of industrial type. In this regard, agricultural labour turns into a kind of an industrial one (URL: http: 

// enciklopediya-tehniki.ru).  

 

MATERIALS AND METHODS 

Initially, we analysed and study the evolution of agriculture and industrialization in the Russian federation over 

time to help draw a comprehensive conclusion. Comprehensive mechanization of all sectors of agriculture is an 

essential condition for increasing labour productivity and the efficiency of the agricultural sector of the economy. 

The rapid development of industrial production in the twentieth century made it possible to carry out a real 

technical revolution in agriculture through equipping it with modern machinery in a historically short period of 

time. Instead of a million ploughs, scythes, wooden ploughs, and other primitive implements (Table 1), agricultural 

production received agricultural machines and the corresponding energy supply (Vodyannikov & Subaeva 2018; 

Jahanifar et al. 2018).  
 

Table 1. The main tools for tillage in Russia at the beginning of the twentieth century. 

Name of tools Quantity, mln. units 

Wooden plough and scythe 7.9 

Wooden ploughs 3.0 

Wooden harrows 5.7 

Wooden harrows with iron teeth 15.9 

Iron ploughs 6.0 

Iron harrows 0.4 

 

The mechanization of the main works in field cultivation was completed in the 50s of the last century (Table 2). 
 

Table 2. Mechanization of the main field works (in% of the total volume). 

Types of work and methods of performance 
Years 

1928 1932 1940 1956 

Ploughing 

With ploughs 10 - - - 

Horse-drawn ploughs 89 81 38 2 

Tractor ploughs 1 18 62 98 

Sowing of grains 

Manual 75,0 57 8 - 

Horse-drawn seeders 24,8 28 36 3 

Tractor seeders 0,2 20 56 97 

Grain harvesting 

Scythes and sickles 77 35 20 8 

Horse-drawn reapers 56 55 34 3 

Combines - 4 42 87 

 

Already at an early stage of mechanization, the economic efficiency of the transition from horse-drawn vehicles 

to tractor vehicles was high. So, on average 2.4 man-days were spent on ploughing 1 hectare, and when using a 15 

h.p. tractor STZ-KhTZ - 0.44 man-days, i.e. 5.5 times less. With manual sowing, 2 man-days per 1 hectare were 

spent, with machine sowing using horse-drawn seeders - 1 man-day, and when sowing with a tractor seeder, labour 

costs decreased to 0.14 man-days or in 7.14 times. The development of agricultural engineering until 1930 was 

characterized by the release of relatively simple horse-drawn and hand tools. Further, the formation of the material 

and technical base of the agrarian sector of the economy was associated with the mastering of production and the 

mass production of tractor equipment and high-performance tractor-driven agricultural machines for crop 
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production. Energy-intensive processes in agriculture began to be carried out mainly by machines with tractor 

traction. The first period (1918–1930) of the Soviet tractor industry is characterized by the production of mainly 

wheeled petrol tractors intended for general agricultural work. The tractors used heavy fuel; the engine power was 

in the range of 25–48 hp and the speed was 3–6 km per hour. During these years, the first domestic diesel tractors 

S-65 were designed and tested. A total of 27.3 thousand wheeled and tracked tractors were produced (Vodyannikov 

& Subaeva 2018). 

In the pre-war period (1931-1941), mass production of wheeled tractors SKHTZ-15/30 and "Universal", as well 

as tracked tractors SKHTZ-NATI, S-60 and S-65 was mastered; they were widely used in grain farming and this 

contributed to an increase in yield and gross grain harvest. During this period of the introduction of tractors, there 

was a significant saving in living labour. The engine power of the tractors ranged from 22 to 75 h.p. and their 

speed was 3.5–8 km per hour (Vodyannikov & Subaeva 2018; Ashouri 2020). 

In pre-war times, agricultural work was carried out mainly with the help of manual labour or horse traction in all 

countries of the world. In 1939, there were only 36 thousand tractors in France, and 55 thousand in England. Only 

the USSR and the USA had a relatively powerful tractor fleet - 531 thousand and 1,370 thousand vehicles, 

respectively (Vodyannikov & Subaeva 2018). Harvesting machines were of great importance for increasing grain 

production in those years, reducing losses and contributing to the preservation of the quality of grain crops. For 

example, when harvesting grain with droppers and threshing with threshers, losses reached 20–25% of the yield. 

Replacing them with sheaf binders reduced losses by 5-7% and then harvesters keep these losses to a minimum. 

It was characteristic for the initial stages of the mechanization of agricultural production that the machine and 

tractor fleet carried out only the basic operations of tillage and harvesting grain crops. Many other operations were 

performed manually and partially with horse-drawn equipment. Livestock raising remained practically non-

mechanized. Therefore, the next stage in the creation and development of the material and technical base of the 

agrarian sector of the economy should be marked by a significant expansion of the fleet of available machines for 

performing work within the established agro-technical terms, as well as equipping agriculture with models of 

machines designed to mechanize manual operations. The fulfilment of these tasks was suspended by the Great 

Patriotic War that began in 1941. Agricultural engineering plants were switched to the production of military 

products, and the production of machines for the countryside actually ceased. 

At the end of the Great Patriotic War, technical progress in the field of creating new and more efficient designs 

has significantly accelerated and proceeded in two main directions: by gradually improving the equipment 

produced without fundamental changes in its design, and the creation of fundamentally new machines with 

different working bodies based on a different technology, and on other engineering and economic ideas. The 

production of agricultural machinery was restored in its total volume already in 1948 and in the fleet of the main 

machinery in agriculture in 1950. As to the subsequent significant stages of technical progress in agriculture, it 

should be noted the creation and development of mass production of wheeled universal tractors on pneumatic 

wheels, as well as the transition to pneumatic wheels of most mobile agricultural machines. The most important 

direction of scientific and technological progress in the design of agricultural machinery is the steady increase in 

the power of tractors. So, tractors fit for tillage DT-54 with a 54 h.p. engine were replaced by tractors of the same 

class DT-75 with a 75 h.p. engine. Now tractors of this class are equipped with more powerful engines. A similar 

picture is observed for tractors of the “Belarus” series. Technological progress has led to the continued use in 

agriculture of powerful wheeled tractors of the “Kirovets” series.  

Currently, the prevailing trend is to create machines that combine the optimal working width with a sufficiently 

high working speed. The economic efficiency of this direction of technical progress in agricultural machinery is 

great, since the coverage of working machines, their speed and power are directly related to labour productivity 

(Vodyannikov & Subaeva 2018). Already in the 70-80s of the last century, the general trends in the creation of 

new agricultural machines were the following: the introduction of automation and control over working processes; 

the desire to create machines adapted to progressive technology; improving the technology of cultivation of 

agricultural crops; replacement of passive working bodies of machines with active ones; creation of combined 

machines and units for the simultaneous performance of several operations in one pass of a machine-tractor 

aggregate; creation of universal machines; increasing the reliability and durability of their structure. Equipping 

agriculture with machinery made it possible to strengthen its material and technical base, increase energy supply 

and power-to-labour ratio, and create the necessary conditions for increasing its productivity. The machine and 

tractor fleet of agricultural organizations in Russia retreats from year to year. Since 1995, only 22.2% of the tractor 
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fleet, 17.4% of tractor ploughs, 20.5% of various seeders, and 11.0% of sugar beet harvesters, 19.9% of hay 

mowers, 12.7% of irrigation machines and installations, 16.0% of milking installations have remained (Table 3). 

 

Table 3. Dynamics of technical equipment availability of agriculture in the Russian Federation, thousand units 

(http://www.gks.ru) 

Types of equipment 1995 2000 2005 2012 2013 2014 2015 2015 in % to 1995 

Tractors * 1052,1 746,7 480,3 276,2 259,7 247,3 233,6 22,2 

Tractor ploughs 
 

368,3 

 

238,0 

 

148,8 
76,3 71,4 67,8 64,1 

 

17,4 

Cultivators 403,5 260,1 175,5 108,7 102,2 97,8 93,2 23,1 

Seeders 457,5 314,8 218,9 115,4 107,5 100,7 93,6 20,5 

Combine harvesters 
 

291,8 

 

198,7 

 

129,2 
72,3 67,9 64,6 61,4 

 

21,0 

Forage harvesters, pcs. 
 

94,1 

 

59,6 

 

33,4 
17,6 16,1 15,2 14,0 

 

 

14,9 

Potato harvesters, pcs. 20,6 10,0 4,5 2,7 2,6 2,4 2,3 11,2 

Beet harvesters 20 12,5 7,2 2,8 2,5 2,4 2,2 11,0 

Mowers 161,6 98,4 63,9 37,5 35,6 33,9 32,2 19,9 

Sprinklers and sprinkling installations 46,3 19,2 8,6 5,2 5,2 5,7 5,9 12,7 

Milking machines, pcs. 157,3 88,7 50,3 28,6 27,3 26,3 25,1 16,0 

 

The energy resources of enterprises are represented by the power of tractors, motor vehicles, harvester motors, 

stationary engines, electric motors and electrical installations, and also live draft force expressed in mechanical 

horsepower. Indicators of energy supply and energy-to-labour ratio are determined on the basis of data on the total 

amount of energy resources. Energy supply characterizes the availability of energy capacities per 100 hectares of 

sown areas. Let us consider the dynamics of the energy supply of agricultural organizations in Russia in the context 

of the Federal Districts. To assess the dynamics of energy supply in agriculture, we have used data of Federal State 

Statistics Service for 1990-2015. In the context of the Federal Districts, there is a tendency to reduce the level of 

energy supply in agriculture. Data for 1990-2015 were used to assess the dynamics of energy supply in agriculture. 

There is a tendency to reduce the level of energy supply in agriculture in the context of the Federal Districts. Thus, 

the level of energy supply of agricultural enterprises in the Volga Federal District in recent years remains the 

lowest, while this decline over the past 25 years amounted to 47.2%. This decrease is a response to the increase in 

the efficiency of the use of energy capacities and the renewal of the equipment fleet. 

 

RESULTS 

The developing process of industrialization of agriculture requires improving the forms of production setup, and 

the management system as a whole, accordingly. Here the most important role is played by large inter-farm and 

agro-industrial enterprises and associations created in various branches of agricultural production. According to 

the results of the All-Russian agricultural census, it is clear that the Russian agricultural sector at the present stage 

of its development is now in the process of mergers and acquisitions. So, according to the Federal State Statistics 

Service, the number of agricultural organizations in the country over the past 10 years has decreased by 1.6 times: 

from 59.2 thousand in 2006 to 36.4 thousand in 2016. At the same time, the number of peasant farm enterprises 

decreased in 1.6 times: from 285 thousand in 2006 to 174.6 thousand in 2016 (Vodyannikov & Sereda 2014). This 

form of production setup together with the growth of mechanization and automation of production level in the 

context of state support for large agricultural holdings leads to negative dynamics, i.e. to the growth of 

unemployment and monopoly pricing. 

The industrialization of agriculture not only leads to a rapid increase in labour productivity, an increase in the 

efficiency of agricultural production, but also has the most important social consequences. Based on Federal State 

Statistics Service data, the average annual growth rate of labour productivity for 2005-2016 amounted to 0.9%. 

However, they provided an increase in agriculture production by 4 times and a decrease in the number of 

employees by 15.1%. The latter was literally a landslide decrease for agricultural organizations (Vodyannikov & 

Sereda 2014; Subaeva et al. 2017; Vodyannikov & Subaeva 2018). The situation is alarming when for a long time 

there are no significant changes in the factor environment of labour productivity (Vodyannikov & Sereda 2014;   

Vodyannikov & Subaeva 2018). Our studies used building the production function based on the data of the farms 
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from the Ulyanovsk region for 2016; they indicate the preservation of the leading role of the factors reflecting the 

provision of fixed and circulating assets, as well as wages. The constructed regression model of the relationship 

between the basic elements of a workplace and labour productivity in the primary production of 175 agricultural 

organizations of the Ulyanovsk region showed that the capital-labour ratio (k2 = 0.171), the availability of working 

capital (k3 = 0.585), the level of wages (k4 = 1.461), the area of crops per 1 worker (k1.2 = 4.689) have the positive 

influence on total labour productivity. Correlation analysis showed that the closest relationship between the 

effective feature and the factor feature is observed between labour productivity and the availability of working 

capital (correlation coefficient = 0.733), crop area (0.528) and capital-labour ratio (0.497). 

Some of the features occurring in the factor base of labour productivity in recent years can be seen in agricultural 

organizations throughout the country. With the increase in the technical equipment of farms, the indicators of 

capital-labour ratio and the expansion of cultivated areas began to change significantly (Kristensen et al. 2011). 

 However, the competitive ability of crop production is affected by lower wages, by the level of which (according 

to a 2012 UN report) Russia is in 37th place among 72 countries of the world. This is in general for the economy. 

Apparently, in agriculture this level is even lower (Philip 2010; Searchinger et al. 2013; Sejian et al. 2016). 
 

SUMMARY 

In order to make up for the losses in the agricultural sector as to its technical and technological support, and as to 

the level of mechanization, which occurred during the agrarian reform, it is necessary to overcome the 

disproportion, when the fall in wages in the sector was much ahead of the decline in labour productivity. 

 

CONCLUSION 

The industrialization of agriculture is aimed at increasing production efficiency and labour productivity of the 

sector. Thanks to this, the dependence of agricultural production on the spontaneous influence of natural conditions 

is gradually weakened and the seasonality of production is overcome.  

 

ACKNOWLEDGEMENTS 

The work is performed according to the Russian Government Program of Competitive Growth of Kazan Federal 

University. 

 

REFERENCES 

Ashouri, M 2020, Nitrate pollution reduction using biological fertilizers in paddy fields, the South Caspian Sea 

basin, Guilan Province, Iran, Caspian Journal of Environmental Sciences, 17: 63-71. 

Blok, V & Gremmen, B 2018, Agricultural technologies as living machines: toward a biomimetic 

conceptualization of smart farming technologies. Ethics, Policy & Environment, 21: 246-263. 

Encyclopaedia of Technology: [Electronic source] - URL: http: // enciklopediya-tehniki.ru/promyshlennost-na-

i/industrializaciya-selskogo-hozyaystva.html 

Federal State Statistics Service [Electronic source]. URL: http://www.gks.ru/ free_doc/new_site/ 

bd_munst/munst.htm (access date 15/05/2017) 

Isiksal, A.Z & Chimezie, O.J 2016, Impact of industrialization in Nigeria. European Scientific Journal, 12 (10). 

Jahanifar, K, Amirnejad, H, Abedi, Z & Vafaeinejad 2018, A How much is the use values of forest ecosystem 

services? Case study: north forests of Iran, Caspian Journal of Environmental Sciences, 16: 379-394 

Jung, J.S & Khoe, K 2018, The strengthening of export competitiveness through the 6th agriculture 

industrialization and the 4th Industrial Revolution. The Journal of Industrial Distribution & Business, 9(3), 

pp.31-43. 

Kovalev, V, Falchenko, O & Savelyeva, I 2019, January. Import Substitution as a Strategy for the New 

Industrialization of the Russian Agricultural Sector in the Eurasian Economic Union. In 2nd International 

Scientific Conference on New Industrialization: Global, National, Regional Dimension (SICNI 2018). Atlantis 

Press. 

Kristensen, T, Mogensen, L, Knudsen, MT, Hermansen, JE 2011, Effect of production system and farming strategy 

on greenhouse gas emissions from commercial dairy farms in a life cycle approach. Livestock Science, 140: 

136-148. 

http://www.gks.ru/


 

 
546                                                                                                                                                           Environmental issues and prospects… 

 

Caspian J. Environ. Sci. Vol. 18 No. 5 (Special Issue: Environmental Aspects of Economic and Social Sustainable Development)  

pp. 541~547                                                                                                    Received: April 07. 2020 Accepted: Oct. 02. 2020                   
DOI:                                                                                                                Article type: Research 

©Copyright by University of Guilan, Printed in I.R. Iran  

 

Philip, KT 2010, Livestock production: recent trends, future prospects. Philosophical Transactions of the Royal 

Society B: Biological Sciences, 365(1554): 2853–2867. DOI:10.1098/rstb.2010.0134 

Russia is turning into a country of giant agricultural holdings: [Electronic source] - URL: http: 

//www.ng.ru/economics/2016-11-14/1_6859_agro.html 

Searchinger, T, Hanson, C, Ranganathan, J, Lipinski, B, Waite, R, Winterbottom, R, Dinshaw, A, Heimlich, R 

2013, Creating a sustainable food future: Interim findings. A menu of solutions to sustainably feed more than 

9 billion people by 2050. In ISBN 978-1-56973-817-7 World Resource Institute, Washington DC, USA. 

Sejian, V, Gaughan, JB, Raghavendra Bhatta, Naqvi, SMK 2016, Impact of climate change on livestock 

productivity. Broadening Horizons, 26.  

Sserunjogi, B 2020, Financing Agriculture for Agro-Industrialization: What Lessons can Uganda Learn from 

Ghana? 

Subaeva, АК, Vodyannikov, VT, Кhudyakova, ЕV, Dorodnykh, DI 2017, increasing of sustainable production for 

high-producing dairy cattle based on stochastic modelling. Revista Publicando, 4: 971-981. ISSN 1390-9304. 

Tilman, D, Cassman, KG, Matson, PA, Naylor, R, Polasky, S 2002, Agricultural sustainability and intensive 

production practices. Nature: 671-677. DOI: 10.1038/nature01014. 

Vodyannikov, VT, Sereda, NA 2014, and Reproduction of the technical potential of agriculture in the context of 

innovative development: monograph - Karavaevo: Kostroma State Agricultural Academy, 228 p. 

Vodyannikov, VT, Subaeva, AK 2018, Scientific and technological progress and labour productivity in the 

agricultural sector of the economy. Monograph - Publishing House "Brig", 203 p. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://dx.doi.org/10.1098%2Frstb.2010.0134


 

 
Anasovich Nurullin et al.                                                                                                                                                                                   547 

 

 

Caspian J. Environ. Sci. Vol. 18 No. 5 (Special Issue: Environmental Aspects of Economic and Social Sustainable Development)  

pp. 541~547                                                                                                    Received: April 07. 2020 Accepted: Oct. 02. 2020                   
DOI:                                                                                                                Article type: Research 

©Copyright by University of Guilan, Printed in I.R. Iran  

 

ی موردی: مطالعه)کشاورزی  صنعتی سازی در بخش هایمحیطی و چشم اندازمسائل زیست

 (فدراسیون روسیه

 

 نظام مینگالیویچ مارات ،3سوباوا ونا کامیله آسیا ،2نورولین عبدراحمانوویچ آناس ،1* نورولین آنازوویچ آیدار

 3ماولیوا مینگالیوونا لیسان ،3الدین

 

 ، کازان، روسیهکازان فدرال دانشگاه دارایی، و اقتصاد مدیریت، انستیتوی مالیات، و اقتصادی امنیت گروه -1

 روسیهکازان،  کازان، فدرال دانشگاه شناسی،زیست علوم -2

 کازان، روسیه کازان، کشاورزی دولتی دانشگاه اقتصادی، علوم گروه -3

 

 (11/07/11: پذیرش تاریخ 11/01/11: دریافت تاریخ)

 

 چکیده 

کشاورزی و تنظیم بازار برای محصولات کشاورزی، مواد خام و  یدولتی برای توسعه یبرنامه های اصلیو دستورالعمل اهداف 

 درنتیجه، د.کنی سریع فرآیند صنعتی سازی کشاورزی کمکی نمیتوسعه به شده توسط دولت فدراسیون روسیه مواد غذایی اتخاذ

 ت هشداردهنده است زیرا صنعتی سازیاین وضعی مناطق فدرال، در حال کاهش است. بخش کشاورزی دری انرژیعرضه منبع

 های مربوطداده ساخت مطالعات بر اساس شود. در این خصوص،نمی وری کاربهره دار در محیطمنجر به تغییرات معنی بلندمدت

ی ئهو ارا تأمین ی نقش مهم عوامل مربوط بهدهندهنشان هااند: این دادهشده انجام 2012ی الیانوسک برای مزارع منطقه به

 مزایای مربوطه است. های ثابت و در گردش و نیزدارایی
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