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Abstract. Calculations of estimates of the technical efficiency of 

production activities of agricultural organizations of the Krasnodar Krai 

that produce live weight gains of cattle in 2018 were performed. For this 

purpose, a nonparametric method is used, which compares the actual and 

potentially possible maximum production volumes calculated using the 

linear programming method for each specific commodity producer in a 

representative sample of enterprises and forming a broken boundary 

production function. The size of the potential for growth in the production 

of meat cattle products based on the existing livestock in the region was 

determined and priority areas for its implementation was identified. It was 

established that the main factors hindering the development of meat cattle 

breeding in the Krasnodar Krai are low potential of biological productivity 

of the livestock breeds used, use of unbalanced feed rations that lead to a 

large overspend of certain types of feed, and low labor productivity. 

1 Introduction 
In recent years, the domestic economy has been operating in a difficult micro- and macro-

economic environment under the influence of tough sanctions imposed by the Western 

nations, reinforced by instability in the global hydrocarbon markets and the consequences 

of a global pandemic that hinders the development of the world economy as a whole. At the 

same time, agriculture is one of the few industries that has shown mostly positive results in 

these years, with a noticeable increase in the volume of domestic production of most types 

of agricultural products, which was largely facilitated by the domestic food embargo 

imposed by our country in response to Western sanctions. At the same time, there are still 

many unresolved problems in domestic agriculture related to low labor productivity and 

technical and technological backwardness of production.  

The situation is particularly difficult in the domestic beef cattle breeding [1, 2]. Currently, in 

the structure of the cattle population in Russia, the share of animals of specialized meat breeds 

does not exceed 10 %, which mainly hinders the development of the sub-sector. Agricultural 

producers using dairy breeds with a lower biological potential of meat productivity for fattening 

animals cannot provide high gains in livestock at all stages of their raising, and the taste of the 

resulting final product turns out to be low. The unprofitability of beef cattle breeding hinders 
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investment attraction, and the existing measures and volumes of state support are insufficient 

and cannot significantly increase investment attractiveness and ensure expanded reproduction in 

the sub-sector. All this leads to a constant decrease in beef consumption in Russia with its 

displacement from the diets of the population by cheaper types of meat. The purpose of this 

article is to determine the level of technical efficiency of cattle meat production in the Krasnodar 

Krai and justify the priority areas for its improvement.

2 Materials and methods
The technical efficiency of agricultural production is determined by the available resource 

potential and the degree of its use with the use of innovative technologies, which is 

manifested in the production of products in the maximum possible volumes with minimal 

specific resource costs. 

To estimate the level of technical efficiency of cattle meat production in the agricultural 

organizations of the Krasnodar Krai the technique was used that allows one to determine the 

level of use of the resource potential of specific commodity producers and the industry as a

whole, as the ratio of the actual and maximum possible within the given resource constraints, 

production volumes, calculated from the results of activities of leading agricultural organizations 

in considered representative sample. The activity of agricultural producers will be effective if 

these actual and maximum possible production volumes coincide [3-6]. 

Let the operational activity of a group of k producers for the time period under study be 

described by the set P={xi,yi| t=1,…,k}, where xi=(xi1,…,xin) – vector of expenditure 

volumes of n production resources of the i-th commodity producer (xi��n+); yi – volume of 

production by the i-th commodity producer (yi��n+).
Then the potential production volumes for each i-th commodity producer can be 

determined by solving the following linear problem [7-10]: 
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where λ=(λ1,…,λk) – vector of non-negative "weights".

The level of technical efficiency of the production activity of the i-th commodity 

producer will be calculated as the quotient of dividing the actual production volumes yi by 

the maximum possible volumes determined by the solution of problem (1) for the given 

resource constraints.  

3 Results and discussion
The initial statistical information for the analysis was the data of the annual financial and 

economic reports of agricultural organizations of the Krasnodar Krai that produce live 

weight gains of cattle in 2018. 

In 1990-2018, in agricultural organizations of the Krasnodar Krai, the number of cattle 

decreased by more than 3 times, and the volume of meat production of this type of animal 

decreased by half (table 1).
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Table 1. Main production and economic indicators of meat and dairy cattle breeding in the Krasnodar 

Krai 

Indicators 1990 2000 2010 2018 2018 in % 
to 1990

Livestock of cattle, thousand 

heads 1 778.1 920.6 649 533.2 30.0

Produced, thousand tons:

increase in live weight of cattle 

milk

249.6

2 065.5

108.3

1 270.6

122.2

1 396.7

119.5

1 449.8

47.9

70.2

Average daily weight gain of 

cattle for fattening and growing, g 488 437 619 714 146.3

Milk produced per cow per year, 

kg 3 558 3 194 5 419 7 775 2.2 times

Average profitability (loss) of 

sales, %:

live weight of cattle meat

milk

n/a

n/a

-36.0

-6.2

-25.8

20.4

-33.2

16.7

–
–

In the Krasnodar Krai, meat cattle breeding is organized mainly on the basis of fattening 

dairy animals, which have a share in the total population of more than 90 %. The average 

daily weight gain of cattle for growing and fattening in agricultural organizations in the region

in 2018 was 714 g, which is significantly higher than the same indicator in 2000, but almost 

twice lower that the level of advanced enterprises that effectively organized the fattening of 

livestock of specialized meat breeds.

Currently, in the Krasnodar Krai, specialized meat cattle breeding is organized in 31 

agricultural organizations, which contain 23.7 thousand heads of animals. At the same time, 

only in six organizations, commodity producers managed to ensure a positive profitability 

of production activities, equal to an average of 10-15 %. 

The estimation of technical efficiency of production of live weight gains of cattle was 

performed according to a representative sample of 100 agricultural organizations that produce 

cattle meat on the basis of fattening dairy animals. Correct application of the method (1) is 

possible only for enterprises that use the same production technology. Therefore, 

organizations that raise and fatten beef cattle using a specialized technology, including 

receiving calves, feeding them according to the “cow-calf” system, further growing and final 
fattening using large volumes of concentrated feed, were excluded from the considered 

sample.

Annual production volumes (yi) in each agricultural organization were calculated as the 

sum of the live weight of the calf crop received and the live weight gains of livestock at all 

stages of its cultivation and fattening. As independent variables (xi),  which largely determine 

the volume of production of final products, the live weight of the existing livestock of cattle at 

the beginning of the year (c); live weight of purchased livestock (с); labor costs during the 
year (people–hours); costs of electricity (kWh) and petroleum products (с); consumption of 
veterinary drugs (l) and feed (c.u.); maintenance of fixed assets (thousand rubles) were used. 

One of the most important factors in the efficiency of production of cattle live weight 

gains is the use of optimal animal feeding diets, balanced in all nutritional elements and 

vitamins. Feed consumption in physical terms for each agricultural organization included in 

the considered representative sample was calculated as a quotient of the monetary cost of 

feeding animals in all gender and age groups by the average cost of 1 c.u. of the feed.

The efficiency of production activities in beef cattle breeding also largely depends on 

the quality, safety and timely use of veterinary drugs for the prevention and rapid treatment 

of various animal diseases, which ensures the safety of livestock and allows to get large 

increases in live weight. The consumption of veterinary drugs in physical terms was 
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determined as the quotient of the division of the cost of their purchase and use in each 

agricultural organization by the weighted average cost of their main types used in the sub-

sector. 

Similarly, the costs in physical terms of other production resources in the meat cattle 

breeding of the Krasnodar Krai were determined.

Table 2 shows the results of calculations of the technical efficiency of production of live 

weight gains of dairy cattle in agricultural organizations in the region in 2018, as well as the 

results of similar calculations for the group of enterprises under consideration using 

information about their production activities in 2013 [9].

Table 2. Generalized results of evaluation of technical efficiency of cattle meat production in 

agricultural organizations of the Krasnodar Krai in 2013 and 2018. 

Indicators
Technical efficiency 

estimations Change of 
indicators2013 2018

Maximum value by group of companies 1 1 0

Minimum value by group of companies 0.33 0.39 +0.06

Arithmetic average 0.75 0.88 +0.13

Weighted average value (by volume of 

production)
0.80 0.93 +0.13

Standard deviation 0.22 0.16 -0.06

The calculations performed showed that the weighted average of estimated technical 

production efficiency in beef cattle in the Krasnodar Krai in 2018 amounted to 0.93, which 

indicates the existence of potential of growth of production volumes of cattle meat based on 

the available livestock breeds without significant transformation of the technology used and 

the resource base. Thus, only by increasing the technical efficiency of producers, it is 

possible to increase the volume of production of cattle meat in the region by about 7 %. At 

the same time, in 2013-2018, agricultural producers managed to increase the technical 

efficiency of their production activities by an average of 0.13, which partially compensated 

for a significant decrease in livestock and prevented the same collapse in the volume of 

cattle meat production in the region.

About 36 % of the organizations included in the representative sample provided full 

technical efficiency of their activities in 2018, while in four organizations their estimates 

were less than 0.5 (table 4).

Table 4. Group of agricultural organizations in the considered representative sample by the level of 

technical efficiency of production activities, 2018 

Indicators

Groups of organizations with technical efficiency of 

production activities: On 

averageless than 

0.5
0.51–0.7 0.71–0.9 0.91-0.99 1

Number of companies in 

the group
4 12 30 18 36 100

Weighted average of 

technical performance 

ratings in the group

0.390 0.629 0.804 0.949 1.000 0.930

Average feed consumption 

per 1 kg of live weight gain 

of cattle, c.u. 

12.9 9.8 8.5 8.3 7.4 8.4

Average labor costs per 1 

kg of increase in live 

weight of cattle, people-

hour

0.27 0.19 0.17 0.13 0.09 0.12
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In the first group of agricultural organizations with the lowest technical efficiency of 

production activities, there is a large specific feed consumption, in which their conversion 

is on average 12.9 c.u. per 1 kg of live weight gains of livestock, as well as the lowest labor 

productivity. At the same time, with the growth of technical efficiency estimations in the 

representative sample under consideration, these specific production indicators noticeably 

improve and amount to 7.4 c.u. and 0.09 p-h. per 1 kg of manufactured products in group 5, 

respectively. 

4 Conclusions
In the Krasnodar Krai, the number of cattle is continuously decreasing, and at the same 

time, the volume of meat production of this type of animal is decreasing. To determine the 

level of technical efficiency of production activities in the meat cattle breeding of the 

Krasnodar Krai, a nonparametric method was used, which compares the actual and 

potentially possible production volumes, which are calculated using the linear programming 

method for each specific commodity producer in a representative sample of enterprises and 

form a broken boundary production function.

The obtained estimations of the technical efficiency of agricultural organizations 

engaged in the production of live weight gains of dairy cattle in the Krasnodar Krai in 2018 

vary quite widely with a weighted average value of 0.93. This means that the potential for 

growth in the production of cattle meat based on the existing livestock in the region is 

approximately 7 %. Comparative calculations showed that in 2013-2018 the technical 

efficiency of meat cattle breeding in the region increased from 0.8 to 0.93 on average, 

which partially compensated for the negative consequences of the decline in the number of 

animals of this species. 

For further improvement of technical efficiency in this sub-sector, it is important for 

producers to improve the feeding of animals in all gender and age groups by using optimal 

feed rations that are balanced by all nutrients and vitamins, as well as to increase labor 

productivity by improving all production processes with their mechanization and 

automation.
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