Gordievich O. A., director

Rivne research center of productivity of agriculture complex
THE INFLUENCE OF PRODUCTION COST ON THE PERFORMANCE OF DAIRY CATTLE IN THE REGION

Reviewer – Сandidate of Economical Sciences Bondareva T. G.

Grouping of agricultural enterprises of Rivne region, depending on the cost per one cow was conducted in the article. The studies mathematical models of correlation between the level of costs and related performance indicators using their graphic images. In the result of studies mathematical models of correlation between the level of costs and the relevant output indicators using their graphic images were built. By the analysis of mathematical models amount of expenditures, causing a high performance, low cost and best possible level of cost recovery on a cow in agricultural enterprises in the region were established.
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Statement of the problem. The process of market relations highlights the effectiveness of dairy industry. Today there are many factors that hinder the development of the industry, particularly not efficient use of resources farms. Because in a market economy, the main purpose of the enterprise is to achieve maximum profits, so urgent is a problem of cost analysis of efficiency and finding ways to improve their management. This question is relevant both for small and large enterprises, as in recent years in Rivne region the rate of growth of farm profitability and increase the cost of production tends to reduce.

Analysis of recent research and publications which discuss the problem. Problems of efficiency of dairy industry is not new. This question was studied by such scholars as P. S. Berezovskyi, P. T. Sabluk, O. N. Spiers, O. N. Shkilov, G. V. Cherevko. Research on the impact of magnitude cost per head for the performance of the industry are not numerous. Accordingly, to one study there was concluded that with increasing the cost per cow there is a clear tendency to increase the productivity of cows, but clearly is the different trend – cost recovery of gross output decreases [1]. Other authors also focus regarding the existence of such a trend.
N. I. Shyian in his research gets different results and concludes that with the increase in costs per cow the cost of 1 kg milk increases, but despite this, the cost recovery due to higher prices of greater magnitude costs per cow had a clear tendency to increase [4]. 

Under the present conditions of the market there is a need for further development of theoretical and practical studies of the impact of cost performance of dairy industry.

The purpose of the study – to determine the impact of production costs on performance of dairy industry in the region.

Research objectives. By grouping, enterprises cost per head to determine the performance of milk production in the region, to construct mathematical models using graphical images and to define these values expenses that cause the highest performance, lowest cost and the greatest possible degree of cost recovery on the cow.

Materials and methods. To achieve this goal, indicators used statistical reports f. 50-sg farms Rivne region, 2010-2012. During the research such methods were used: economics and mathematics – to study the density of communication between the cost of a cow and relevant performance indicators of dairy industry, system analysis and synthesis – to establish causal relationships between indicators of milk production per cow and expenses.

Studies. Efficiency of the dairy industry is due to the influence of various factors that have different economic nature and directly or indirectly affect the level of productive activity [3].

One of the major factors that affect the performance is the cost of production, as they are an indicator of the enterprise, the main factor pricing and income formation [2].

According to statistics form № 50-sg in the region, there is an increase in the cost of 1 goal cows by 1.6 times from 5781 Ukrainian currency in 2010 to 9205 Ukrainian currency in 2012. The result was an increase in the rate of growth of cost of milk production in the region (Table 1).
1. Key financial performance indicators of production and sale of milk in farms of Rivne region for 2010-2012
	Indicators
	2010
	2011
	2012
	Rejection 2012 / 2008

	
	
	
	
	Absolute (+,-)
	Relative %

	Proceeds from sale of milk, thousand Ukrainian currency
	83952,4
	98615,5
	119803,1
	35850,7
	142,7

	The cost of milk, thousand Ukrainian currency
	60393,5
	93312,9
	115480,0
	55086,5
	191,2

	Profits from the sale of milk, thousand Ukrainian currency
	23558,9
	5302,6
	4350,1
	-19208,8
	18,5

	The rate of return (loss), %
	+39,0
	+5,7
	+3,7
	35,3
	35,3


Analysis of Table 1 shows that in the region there is a tendency to reduce the profitability of milk. It is associated with an increase in cost, which every year is increased by price increasing of feed and higher wages. The calculations show that the resulting higher cost growth than revenue growth rate since 2010, it is observed the decline in profits from the sale of milk at 81,5%.

To determine the impact of the cost of milk production performance grouping of companies Rivne region production costs by 1 goal cows (Table 2) was held.
2. Indicators of milk depending on the cow costs on agricultural business of Rivne region for 2010-2012

	Indicators
	Group of companies by costs per cow, Ukrainian currency

	
	I – to 3000
	II – from 3001 to 6000
	6000 III – from 6000 to 9000
	IY – over 9000

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Years
	2010
	2011
	1012
	2010
	2011
	1012
	2010
	2011
	1012
	2010
	2011
	1012

	Number of companies
	30
	20
	14
	29
	22
	11
	7
	14
	12
	2
	8
	17

	Hopes for 1 cow, kg
	1428
	1100
	1527
	2651
	1981
	2403
	4133
	3744
	3505
	4580
	4607
	5345

	The gross milk yield, kg
	38743
	19157
	21604
	174309
	71486
	27994
	146177
	216928
	121683
	23588
	94029
	314518

	Sold milk, hundred​weight
	29571
	14473
	17710
	150094
	59167
	25546
	138861
	204255
	109290
	21227
	87545
	299395

	Production cost, Ukrainian currency / hundred​weight
	134,94
	181,87
	139,84
	180,42
	231,92
	200,72
	181,50
	210,50
	228,44
	240,63
	258,53
	231,98

	Total cost, Ukrainian currency / hundred​weight
	153,49
	222,35
	165,78
	198,56
	266,92
	213,86
	190,82
	258,12
	248,02
	264,85
	282,67
	264,97

	Selling price, Ukrainian currency / hundred​weight
	215,99
	294,76
	218,07
	252,61
	289,77
	217,35
	276,28
	317,76
	242,52
	278,98
	313,04
	277,47

	Average costs per cow, Ukrainian currency
	1927
	2001
	2135
	4784
	4594
	4823
	7501
	7944
	8006
	11021
	11910
	12400

	Money back
	1,407
	1,326
	1,315
	1,272
	1,086
	1,016
	1,448
	1,053
	0,978
	1,053
	1,107
	1,047

	Profitabili​ty, %
	40,7
	32,6
	31,5
	27,2
	8,6
	1,6
	44,8
	23,1
	-2,2
	5,3
	10,7
	4,7


Calculated according to 50 forms of agricultural

Conducted grouping of agricultural enterprises in the region in terms of costs has shown that certain variations from group to group general trend was to increase productivity and the cost of 1 kg. milk by increasing the cost of a cow. Money back has a colorful character every year there is a certain level of expenditure which has the highest rate of return.

The existence and nature of the relationship between costs and related performance indicators in dairy cattle of farms in Rivne region is shown using correlation coefficients (Table 3).

3. Indicators correlation coefficients between the cost of a cow and the corresponding result dairy industry Rivne region years 2010-2012

	Indicators
	Correlation coefficients between the cost per cow per

	
	capacity
	cost
	recovery levels

	Year
	2010
	2011
	2012
	2010
	2011
	2012
	2010
	2011
	2012

	Value
	0,83
	0,90
	0,91
	0,36
	0,38
	0,52
	0,12
	0,12
	0,18


The conducted calculations indicate that during during this period the density of connections between the level of costs per cow and cow performance is quite significant, the correlation coefficient ranges between 0,83-0,91 and tends to increase, which is typical for conn connection between the level of costs and the cost of 1 kg. milk – 0.36-0.52.  The nature of the relationship between the level of costs and payback is characterized by low density study which in period 2012 increased to 0,18.

Together with a density presence communication their heterogeneity and instability is observed. Therefore, on the second phase of research mathematical models using their graphic representation were constructed. All mathematical models of the studied relationships were built on the basis of polynomial model (Fig. 1).The constructed model by Year (2010, 2011, 2012) are as follows:

y =-3E-05x2 + 0,7277x + 52,08;

y =-2E-05x2 + 0,5871x – 122,97;

y = 7E-06x2 + 0,2635x + 939,25.

[image: image1.emf]Pic.1. Dependence of productivity of cows of the cost of one's head in the farms of 
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Among others are indicators of effectiveness, costs affect the cost of 1 kg milk. With increasing costs per cow there is an increase in the cost of 1 kg milk (Drawing 2).

The regression equation that describes this relationship for years looks like:
y = 2E-07x2 + 0.0075x + 124.36
y =-3E-08x2 + 0.0067x + 178.38;
y =-2E-06x2 + 0.0308x + 82.803,
[image: image2.emf]Pic.2. Dependence of the cost of 1 centner of milk costs 1 cow farms in 

Rivne region for 2010-2012
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where: y – cost of 1 kg milk, hr, s – the cost of one cow, Ukrainian currency.
[image: image3.emf]Pic. 3. Dependence payback on their size per cow farms Rivne region for years 2010-2012
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Investigation of payback from their size per one headcows showed heterogeneity of this index by group companies. The highest level of cost recovery by year reach the company with the cost of 1 goal 3000 USD, and at a cost of 6,000 to 9,000 UAH ha per cow smallest rate of return (Fig. 3).

By the analysis of mathematical models for individual years such value costs were set (Table 4) that cause the highest performance, lowest cost and the greatest possible degree of cost recovery in the cow.
4. The results of analysis of the mathematical models
	Indicators
	2010 year
	2011 year
	2012 year

	
	Y
	The level of expenditure, Ukrainian currency / head
	Y
	The level of expenditure, Ukrainian currency / head
	Y
	The level of expenditure, Ukrainian currency / head

	
	
	Х
	
	Х
	
	Х

	Productivity, kg / head
	4990
	7752
	5003
	10246
	5692
	13227

	Cost, Ukrainian currency / hundredweight
	70,12
	1596
	78,27
	2584
	107,77
	3305

	Rate of return
	2,711
	2133
	3,530
	5175
	1,834
	5,934

	The average value

the level of costs
	3827
	
	5402
	
	7968


Thus, on the basis of the calculations it can be argued that the optimal level of spending for 1 cow were respectively – 3827 UAH in 2010, 5402 UAH in 2011 and 7968 UAH in 2012.

Conclusions. Group companies in terms of costs showed that the rate of economic efficiency of milk production significantly depends on the level of spending. Because of the higher costs there was observed linear increase in animal productivity and the cost of milk. Farms, which spent 1 goal of cows from 6000 to 9000 Ukrainian currency, had a high level of performance, but the companies were unprofitable and the rate of return was 0,978. This shows that companies paid little attention to control the effective use of resources, and additional products are obtained by increasing the cost of 1 head is not return. Therefore, the main challenge for enterprises is to optimize milk production costs by calculating the cost of living standards and materialized labor.

Building and further analysis of the relationship between the level of spending and performance shows that there is a certain level of costs, the achievement of which has not increased animal productivity, and vice versa prime cost increases, rate of return decreases.
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Лист1

		

		Собівартість грн/ц		139.84		200.72		228.44		231.98

		Витрати на 1 голову, грн		2135		4823		8006		12400

		2011

		2012 рік

		Продуктивність, кг/гол.		1527		2403		3505		5345

		Витрати на 1 голову, грн		2135		4798		8006		12400

		2011 рік		1100		1981		3774		4607

				2001		4594		7944		11910

		2010 рік		1200		2000		4000		5000

		Окупність витрат, грн.		1.315		1.016		0.978		1.047

		Витрати на 1 голову, грн		2135		4798		8006		12400

		Собівартість грн/ц		176.46		166.42		223		274.68		233.33		281.31

		Витрати на 1 голову, грн		1590		2777		5158		7394		8781		14452

		Продуктивність, кг		1091		1963		2410		3007		4265		5800

		Витрати на 1 голову, грн		1590		2777		5158		7394		8781		14452

		Рентабельність, %		11.71		34.89		-3.82		-9.80		20.94		-7.60

		Витрати на 1 голову, грн		1590		2777		5158		7394		8781		14452

		Продуктивність, кг/гол.		1527		2403		3505		5345

		Кандидатська дисертація

		2010 рік																																a		-0.00003

		Продуктивність, кг		1428		2651		4133		4580																								b		0.7277

		Витрати на 1 корову, грн		1927		4784		7501		11021																								c		52.08

		2011 рік																																D(дискримінант)		0.53579689

		Продуктивність, кг		1100		1981		3774		4607

		Витрати на 1 корову, грн		2001		4594		7944		11910																								х1		0.0000218952

		2012 рік																																х2		-0.0000000642

		Продуктивність, кг		1527		2403		3505		5345

		Витрати на 1 корову, грн		2135		4823		8006		12400

		2012 рік		y = 7E-06x2 + 0.2635x + 939.25

				х=		9166

				у=		3942.599892

		2011 рік		y = -2E-05x2 + 0.5871x - 122.97								2010 рік		y = -3E-05x2 + 0.7277x + 52.08

				х=		6853								х=		1927

				у=		2961.15412								у=		1342.95803

		2010 рік

		Собівартість, грн.		134.94		180.42		181.5		240.63

		Витрати на 1 корову, грн		1927		4784		7501		11021

		2011 ріу

		Собівартість, грн.		181.87		231.92		210.54		258.53

		Витрати на 1 корову, грн		2001		4594		7944		11910

		2012 рік

		Собівартість, грн.		139.84		200.72		228.44		231.98

		Витрати на 1 корову, грн		2135		4823		8006		12400

		2010 рік

		Окупність витрат		1.407		1.272		1.448		1.053

		Витрати на 1 корову, грн		1927		4784		7501		11021

		2011 ріу

		Окупність витрат		1.326		1.086		1.231		1.107

		Витрати на 1 корову, грн		2001		4594		7944		11910

		2012 рік

		Окупність витрат		1.315		1.016		0.978		1.047

		Витрати на 1 корову, грн		2135		4823		8006		12400
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Витрати на 1 гол./ грн.

Собівартість 1 ц. молока, грн.

Рис.1 Залежність виробничої собівартості 1 ц. молока від витрат на 1 гол/гон в Рівненській області
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Витрати на 1 гол/грн

Продуктивність корів, кг

Рис.2 Залежність продуктивності від витрат на 
1 гол/ грн в Рівненській області
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Повна собівартість 1 ц. молока, грн

Залежність собівартості 1 ц. молока від витрат
на 1 гол. в Рівненській області
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Рентабельність молока, %

Залежність рентабельності молока від витрат на 1 гол.корів в Рівненській області



		



Витрати на 1корову, грн

Окупність витрат

Залежність окупності витрат від їх величини в розрахунку на 1корову в сільськогосподарських підприємствах Рівненської області у 2012 році
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2011 рік
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модель 2010

модель 2011

модель 2012

Витрати на 1 корову, грн

Продуктивність, кг

Залежність продуктивності корів від витрат на 1 голову в сільськогосподарських підприємствах Рівненської області за 2010-2012 роки



		

		Собівартість грн/ц		139.84		200.72		228.44		231.98

		Витрати на 1 голову, грн		2135		4823		8006		12400

		2011

		2012 рік

		Продуктивність, кг/гол.		1527		2403		3505		5345

		Витрати на 1 голову, грн		2135		4798		8006		12400

		2011 рік		1100		1981		3774		4607

				2001		4594		7944		11910

		2010 рік		1200		2000		4000		5000

		Окупність витрат, грн.		1.315		1.016		0.978		1.047

		Витрати на 1 голову, грн		2135		4798		8006		12400

		Собівартість грн/ц		176.46		166.42		223		274.68		233.33		281.31

		Витрати на 1 голову, грн		1590		2777		5158		7394		8781		14452

		Продуктивність, кг		1091		1963		2410		3007		4265		5800

		Витрати на 1 голову, грн		1590		2777		5158		7394		8781		14452

		Рентабельність, %		11.71		34.89		-3.82		-9.80		20.94		-7.60

		Витрати на 1 голову, грн		1590		2777		5158		7394		8781		14452

		Продуктивність, кг/гол.		1527		2403		3505		5345

		Кандидатська дисертація

		2010 year																																a		-0.00003

		Productivity, kg		1428		2651		4133		4580																								b		0.7277

		costs per cow, UAH		1927		4784		7501		11021																								c		52.08

		2011 year																																D(дискримінант)		0.53579689

		Productivity, kg		1100		1981		3774		4607

		costs per cow, UAH		2001		4594		7944		11910																								х1		0.0000218952

		2012 year																																х2		-0.0000000642

		Productivity, kg		1527		2403		3505		5345

		costs per cow, UAH		2135		4823		8006		12400

		2012 рік		y = 7E-06x2 + 0.2635x + 939.25

				х=		9166

				у=		3942.599892

		2011 рік		y = -2E-05x2 + 0.5871x - 122.97								2010 рік		y = -3E-05x2 + 0.7277x + 52.08

				х=		6853								х=		1927

				у=		2961.15412								у=		1342.95803

		2010 year

		cost, UAH		134.94		180.42		181.5		240.63

		costs per cow, UAH		1927		4784		7501		11021

		2011 year

		cost, UAH		181.87		231.92		210.54		258.53

		costs per cow, UAH		2001		4594		7944		11910

		2012 year

		cost, UAH		139.84		200.72		228.44		231.98

		costs per cow, UAH		2135		4823		8006		12400
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				х=		6853								х=		1927

				у=		2961.15412								у=		1342.95803

		2010 рік

		Собівартість, грн.		134.94		180.42		181.5		240.63

		Витрати на 1 корову, грн		1927		4784		7501		11021

		2011 ріу

		Собівартість, грн.		181.87		231.92		210.54		258.53

		Витрати на 1 корову, грн		2001		4594		7944		11910

		2012 рік

		Собівартість, грн.		139.84		200.72		228.44		231.98

		Витрати на 1 корову, грн		2135		4823		8006		12400

		2010 рік

		Окупність витрат		1.407		1.272		1.448		1.053

		Витрати на 1 корову, грн		1927		4784		7501		11021

		2011 ріу

		Окупність витрат		1.326		1.086		1.231		1.107

		Витрати на 1 корову, грн		2001		4594		7944		11910

		2012 рік

		Окупність витрат		1.315		1.016		0.978		1.047

		Витрати на 1 корову, грн		2135		4823		8006		12400
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Рис.1 Залежність виробничої собівартості 1 ц. молока від витрат на 1 гол/гон в Рівненській області
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Рис.2 Залежність продуктивності від витрат на 
1 гол/ грн в Рівненській області
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		Собівартість грн/ц		139.84		200.72		228.44		231.98

		Витрати на 1 голову, грн		2135		4823		8006		12400

		2011

		2012 рік

		Продуктивність, кг/гол.		1527		2403		3505		5345

		Витрати на 1 голову, грн		2135		4798		8006		12400

		2011 рік		1100		1981		3774		4607

				2001		4594		7944		11910

		2010 рік		1200		2000		4000		5000

		Окупність витрат, грн.		1.315		1.016		0.978		1.047

		Витрати на 1 голову, грн		2135		4798		8006		12400

		Собівартість грн/ц		176.46		166.42		223		274.68		233.33		281.31

		Витрати на 1 голову, грн		1590		2777		5158		7394		8781		14452

		Продуктивність, кг		1091		1963		2410		3007		4265		5800

		Витрати на 1 голову, грн		1590		2777		5158		7394		8781		14452

		Рентабельність, %		11.71		34.89		-3.82		-9.80		20.94		-7.60

		Витрати на 1 голову, грн		1590		2777		5158		7394		8781		14452

		Продуктивність, кг/гол.		1527		2403		3505		5345

		Кандидатська дисертація

		2010 year																																a		-0.00003

		Productivity, kg		1428		2651		4133		4580																								b		0.7277

		costs per cow, UAH		1927		4784		7501		11021																								c		52.08

		2011 year																																D(дискримінант)		0.53579689

		Productivity, kg		1100		1981		3774		4607

		costs per cow, UAH		2001		4594		7944		11910																								х1		0.0000218952

		2012 year																																х2		-0.0000000642

		Productivity, kg		1527		2403		3505		5345

		costs per cow, UAH		2135		4823		8006		12400

		2012 рік		y = 7E-06x2 + 0.2635x + 939.25

				х=		9166

				у=		3942.599892

		2011 рік		y = -2E-05x2 + 0.5871x - 122.97								2010 рік		y = -3E-05x2 + 0.7277x + 52.08

				х=		6853								х=		1927

				у=		2961.15412								у=		1342.95803

		2010 year

		cost, UAH		134.94		180.42		181.5		240.63

		costs per cow, UAH		1927		4784		7501		11021

		2011 year

		cost, UAH		181.87		231.92		210.54		258.53

		costs per cow, UAH		2001		4594		7944		11910

		2012 year

		cost, UAH		139.84		200.72		228.44		231.98

		costs per cow, UAH		2135		4823		8006		12400

		2010 year

		cost recovery		1.407		1.272		1.448		1.053

		costs per cow, UAH		1927		4784		7501		11021

		2011 year

		cost recovery		1.326		1.086		1.231		1.107

		costs per cow, UAH		2001		4594		7944		11910

		2012 year

		cost recovery		1.315		1.016		0.978		1.047

		costs per cow, UAH		2135		4823		8006		12400
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Рис.1 Залежність виробничої собівартості 1 ц. молока від витрат на 1 гол/гон в Рівненській області
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Рис.2 Залежність продуктивності від витрат на 
1 гол/ грн в Рівненській області
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Pic.2. Dependence of the cost of 1 centner of milk costs 1 cow farms in Rivne region for 2010-2012
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Pic. 3. Dependence payback on their size per cow farms Rivne region for years 2010-2012
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Pic.1. Dependence of productivity of cows of the cost of one's head in the farms of the Rivne region for 2010-2012
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