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Abstract 

  

The animal production value is 59% of total plant and animal production value in Turkey 

while the 35% of this production is the value obtained from animal products. The most 

important of these animal products is milk with 22 million tons of production. With the Pre-

accession Assistance-Rural Development (IPARD) program supports implemented within the 

scope of EU compliance process, it was aimed to establish highly competitive dairy farms. 

The aim of this study was to compare the milk production cost and the profitability of dairy 

farms, supported and non-supported by the IPARD program in Konya which has an important 

place in milk production in Turkey. In the milk production cost and profitability calculations 

of the farms, according to the purpose of the study, the farms were not evaluated as a whole, 

they evaluated only by taking into account the dairy cattle production activity. The primary 

data of the study were obtained from dairy farms supported and non-supported by the IPARD 

program by using a questionnaire filled during the face-to-face interviews. Full count method 

was used to determine the 50 dairy farms supported by IPARD Program (SDF) while Neyman 

allocation sampling method was used to determine the 100 dairy farms non-supported by 

IPARD program (NSDF). As a result of the study; considering the average values of the 

NSDF, gross profit per LAU was $719.97, net profit per LAU was  $18.64, unit milk cost was 

$0.37 per kg and milk sales price was $0.38 per kg while these values were  $1,398.58, 

$566.27, $0.33 per kg and $0.40 per kg respectively for SDF . SDF had lower unit milk costs 

and higher profits than NSDF had. NSDF has failed in their dairy cattle production activities 

and they have been maintaining their sustainability as a result of their plant production 

activities. 
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1. Introduction 

  

 According to TurkStat data for the year 2018, the total plant and animal production 

value in Turkey was 384 billion Turkish Liras, while animal production value represent 59% 

of total production with 225 billion Turkish Liras. 35% of animal production value comes 

from animal products with 79 billion Turkish Liras. Total milk production increased by 6.9% 

in 2018 and reached 22 million 121 thousand tons. 90.6% of this amount is composed of cow 

milk, 6.5% of sheep milk, 2.5% of goat milk and 0.3% of buffalo milk (Anonymous, 2019). 

 The vast majority of dairy farms in Turkey are mixed production farms which produce 

both plant and animal products. During Turkey's EU membership process, it is necessary to 

ensure that these dairy farms comply to EU standarts in animal health, the farm scale, 

efficiency, technology usage, product quality and competitiveness issues. EU provides 

funding to Turkey with Instrument for Pre-Accession (IPA) to realize the production of 

standard to compete with dairy farms in the EU member countries. With the support provided 

by IPA's Rural Development Component (IPARD), it is aimed to improve the overall 

performance of dairy farms and increase their competitiveness, including their marketing 

capabilities (Anonymous, 2011; Kaya and Örs, 2019). 

 The aim of this study was to compare the milk production cost and the profitability of 

dairy farms, supported and non-supported by the IPARD program in Konya. In the milk 

production cost and profitability calculations of the farms, according to the purpose of the 

study, the farms were not evaluated as a whole, they evaluated only by taking into account the 

dairy cattle production activity. At the end of the study, the results of dairy cattle production 

activity were compared with the results of all activities done in farm. 

 

2. Literature Review  

 

  While the main indicators used in evaluating the success of dairy farms and 

comparing them with other dairy farms are various, the most commonly used ones are; milk 

yield, gross production value, milk price, unit milk cost, gross profit and net profit (Açıl and 

Demirci, 1984; Kıral. et. al., 1999; Tranel and Gary, 2002; Güneş, 2004; Demircan et. al., 

2006; Shoemaker et. al., 2008; Çetin, 2013; Geetha and Lavanya, 2013; Kumawat et. al., 

2014; Oğuz and Bayramoğlu, 2015; Ramsbottom et. al., 2015; Aşkan and Dağdemir, 2016; 

Hanrahan et. al., 2017; Oğuz and Yener, 2018a; Oğuz and Yener, 2018b; Örs and Oğuz, 2019; 
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Tapki, 2019). Using the calculation methods in the literature, gross production value, 

production cost, unit milk cost, gross profit and net profit values of dairy farms were 

calculated within the scope of the study. 

 In order to interpret the results of the study, the values calculated within the scope of 

the study were compared with the results of similar literature studies (Dedeoğlu and Yıldırım, 

2006; Demircan, 2006; Gündüz and Dağdeviren, 2011; Aşkan and Dağdemir, 2016; Oğuz and 

Yener, 2018a; Tapki, 2019). In this study, Örs and Oğuz's (2019) study was used in order to 

compare the calculations carried out for dairy cattle production activity of farms and the 

calculations of all activities done in farm. 

 In this study dairy farms supported and non-supported by IPARD program were 

compared. IPARD I program (Anonymous 2011), IPARD II program (Anonymous 2015) and 

the study of Kaya and Örs (2018) were used as a literature for IPARD. Innovative technology 

usage index and levels of dairy farms were taken from the study of Örs and Oğuz's (2018). 

 

3. Material and Methods 

3.1. Material 

 

 The main material of the study was dairy farm data’s which were obtained through 

interviews in Konya from 50 supported dairy farms by the IPARD program (SDF) and 100 

non-supported dairy farms (NSDF). And also previous research findings and published data 

were used as a secondary source. For the study, the average exchange rate was taken as 1 

dollar equals to 3.58 Turkish Liras that was the average exchange rate of the May and 

November 2017 when the field study was done.  

 

3.2. Sampling method 

 

 During the sampling period, there were only 50 SDF that were operating in Konya. 

Because the population was small and it was easy to reach the desired information, the full 

count method was used to determine the SDF.  

 According to IPARD program, milking cow number criteria for dairy farms is 

minimum 10 milking cows and maximum 120 milking cows. In accordance with this 

criterion; the main frame of NSDF was determined as 4.209 establishments in 16 districts of 

Konya which had milking cows between 10 to120 head. Neyman method from the stratified 
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sampling method was used in the calculation of sample volume. According to the Neyman 

method, the equation that determines the sample volume was formulated as follows (Yamane, 

1967). 

 

 

 

 In formula; n = sample volume, N = total unit number belonging to the sampling 

frame, D = d / t, d = derivation from the average, t = standard normal distribution value. The 

sample volume was determined by using the number of milking cows. The sample size was 

calculated as 100 for a confidence interval of 95% and an error margin of 5%.  

 As a result 150 dairy farms were determined as total sample volume. 

 

3.3. The method used in the calculations 

 

 In the milk production cost and profitability calculations of the farms, according to the 

purpose of the study, the farms were not evaluated as a whole, they evaluated only by taking 

into account the dairy cattle production activity. The inputs and outputs of the dairy cattle 

farms used in calculations were given in Figure 1. 

 

Figure 1: Inputs and outputs scheme of dairy cattle farms (Source: own) 
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Total production costs of the dairy cattle farms were calculated separately as variable 

and fixed operating costs (Geetha and Lavanya, 2013; Oğuz and Bayramoğlu, 2015; Tapki, 

2019). In the research, the costs which were increasing or decreasing depending on the 

production volume were evaluated as variable costs and the costs not related to production 

amount were considered as fixed costs (Güneş, 2004; Hanrahan et. al., 2017). The items used 

in the variable and fixed cost calculations were shown in Figure 1. 

The gross production value for dairy cattle was calculated by adding up the value of 

total milk, which was the main product, the increase in productive stock value (PSV) and farm 

fertilizer which were by-products (Çetin, 2013; Kumawat et. al., 2014; Ramsbottom et. al., 

2015; Aşkan and Dağdemir, 2016).. 

The increase in productive stock value (PSV) was calculated by taking into account 

factors that cause animal movements such as birth, death, changing age, buying, selling and 

consumption of animals. For this purpose, the following formula was used (Kıral et. al., 1999; 

Oğuz and Bayramoğlu, 2015). 

PSV = (year end stock value + value of the sold stock + value of the stock 

slaughtered) – (value of the stock at the beginning of year + value of the stock bought) 

Gross profit was calculated by subtracting the variable costs from the gross production 

value while net profit was calculated by subtracting total production costs from gross 

production value (Açıl and Demirci, 1984; Demircan et. al., 2006; Shoemaker et. al., 2008; 

Ramsbottom et. al., 2015; Hanrahan et. al., 2017). For comparison, gross and net profit values 

were also given per large animal unit (LAU). 

 

 

Figure 2: Gross and net profit calculation scheme of dairy cattle farms (Source: own) 
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The relative sales value method was used to calculate the unit milk cost. In this 

method, the total production cost was distributed according to the contribution of each 

compound product to the gross production value and the cost of each product was divided by 

the amount of production and the unit costs are calculated (Kıral et. al., 1999). The following 

formula was used to calculate the unit milk cost: 

Unit Milk Cost = Milk Production Cost ($) / Total Milk Production Amount (kg)   

 

4. Results and Discussion  

 

General information about the dairy cattle farms surveyed in the field study was 

presented in Table 1. NSDF had an average of 30.65 head milking cows, while SDF had an 

average of 108.76 head milking cows. The mean LAU value of NSDF was 49.80 and the 

mean milk yield was 20.85 kg/day per milking cow, whereas for SDF these values were 

159.71 and 26.38 kg/day, respectively. 

 

Table 1: General information of the dairy farms  

 

NSDF SDF 

Number of dairy farms  100.00   50.00  

Labor force used in farm (man power unit*day)  556.24  1,397.05  

Area of processed land (decares)  251.42   533.11  

Milking cows (heads)  30.65   108.76  

Large animal unit (LAU)  49.80   159.71  

Active capital ($)  598,311.37   2,265,070.80  

Foreign capital ($)  85,216.62   171,285.47  

Equity capital ($)  513,094.75   2,093,785.33  

Dairy farm investment ($/LAU)  8,404.61   11,361.04  

Milk yield (kg/day)  20.85   26.38  

Innovative technology usage index*  15.00   76.00  

 (*Source: Örs and Oğuz, 2018) 

   

The calculations were presented in Table 2 according to dairy farm groups. The 

average of total variable costs was $76,363.74 in the NSDF, while it was $282,267.56 in the 

SDF. In the NSDF, the variable cost per LAU was $1,533.41, while in the SDF close to this 

value, the variable cost per LAU was $ 1,767.38. While 90.74% of the variable costs were 

concentrated feed and roughage in NSDF, this ratio was 84.91% in SDF. When the studies in 
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the literature were examined, the percentage of concentrated feed and rough feed costs in the 

variable costs of animal production: In the study of Dedeoğlu and Yıldırım (2006), 83.98%; in 

the study of Gündüz and Dağdeviren (2011), 93.61%; in the study of Aşkan and Dağdemir 

(2016), 85.06%; in the study of  Oğuz and Yener (2018a), 83.25%. 

The average of total fixed costs in NSDF was $34,926.06 per farm and $701.33 per 

LAU while it was $132,928.47 and $832.31 in SDF, respectively. The highest three fixed cost 

items of NSDF were; depreciation, family labor force and fixed capital interest costs. In the 

SDF, the three highest fixed costs were depreciation, fixed capital interest and permanent 

labor force costs. While the highest labor cost item in the NSDF was family labor force, it was 

permanent labor force in the SDF. This was due to the fact that almost all of the NSDF were 

family-owned enterprises, while the SDF were professional enterprises. 

The fixed and variable cost ratios in total production costs appear to be similar for 

NSDF and SDF. In the NSDF, 69% of the total production costs were variable costs and 31% 

were fixed costs, whereas in the SDF these rates were 68% and 32%. In the study of Dedeoğlu 

and Yıldırım (2006), these rates were 57.55% and 42.45%, respectively; in the study of 

Gündüz and Dağdeviren (2011), 74.58% and 25.42%; in the study of Aşkan and Dağdemir 

(2016), 79.58% and 20.42%; in the study of Oğuz and Yener (2018a), 70.69% and 29.31%. 

 When the percentage distribution of the product constituting the gross production value 

(GPV) in Table 2 was examined; The NSDF’s GPV consists of 78.10% milk production 

value, 18.63% PSV and 3.27% farm fertilizer value. On the other hand, in SDF, it consist of 

82.57% milk production value, 15.02% PSV and 2.42% farm fertilizer value. Since milk yield 

in SDF was higher than in NSDF, the ratio of milk production value in GPV was higher. In 

the study of Gündüz and Dağdeviren (2011), 81.40% milk production value, 18.20% PSV and 

0.40% farm fertilizer value; in the study of Oğuz and Yener (2018a), these values were 

%85.20, %9.80 ve %5.00 respectively.  

 

Table 2: Gross profit, net profit and unit milk cost calculations  

  NSDF SDF 

  $/year % $/year % 

Costs         

Variable Costs         

Concentrate Feed 37,153.30   33.38  130,965.63   31.54  

Roughage  32,142.74   28.88  108,698.05   26.18  

Water-Salt-Vitamin 703.21   0.63   6,304.02   1.52  
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Electricity-Heating 603.21   0.54   8,662.01   2.09  

Veterinary-Pharmaceutical-Vaccination  1,805.99   1.62   8,412.85   2.03  

Artificial Insemination  1,209.41   1.09   5,928.49   1.43  

Animal Insurance 174.72   0.16   4,725.12   1.14  

Oil-Fuel-Maintance  2,571.15   2.31   8,571.40   2.06  

Total Variable Costs (A) 76,363.74   68.62  282,267.56   67.98  

Total Variable Costs / LAU  1,533.41     1,767.38    

Fixed Costs         

Depreciation Expenses 12,403.77   11.15  53,520.03   12.89  

Building Repair-Maintenance Expenses  2,327.22   2.09  14,916.18   3.59  

Permanent Labor Force  2,416.87   2.17  23,711.06   5.71  

Family Labor Force  8,083.24   7.26   1,764.66   0.43  

Tax and Insurance -  -  822.48   0.20  

 Fixed Capital Interest  6,880.79   6.18  28,996.72   6.98  

General Management Costs (%3)  2,814.17   2.53   9,197.33   2.22  

Total Fixed Costs (B) 34,926.06   31.38  132,928.47   32.02  

Total Fixed Costs / LAU 701.33    832.31    

Total Production Costs (C) = (A+B) 111,289.80  100.00  415,196.02  100.00  

Total Production Costs / LAU  2,234.73     2,599.69    

Incomes         

Milk Value  (D)  87,639.63   78.10  417,488.45   82.57  

Productive Stock Value (E) 20,906.42   18.63  75,924.58   15.02  

Farm Fertilizer Value (F)  3,672.07   3.27  12,221.23   2.42  

Livestock Supports (G) 11,524.44  

 

54,198.72  

 Total Incomes (H) = (D + E + F + G)  123,742.57  100.00  559,832.98  100.00  

Gross Production Value (I) = (D + E + F) 112,218.12    505,634.26    

Gross Profit (J) = (I - A) 35,854.38    223,366.70    

Gross Profit / LAU 719.97     1,398.58    

Net Profit (K) = (I - C) 928.32    90,438.23    

Net Profit / LAU  18.64    566.27    

Milk Production Amount (kg) (L) 236,009.87  

 

1,038,548.37  

 Milk Production Costs (M) =(C x %D/100)  86,914.63  

 

342,816.06  

 Milk Sales Price ($/kg)  0.38  

 

 0.40  

 Unit Milk Cost (N) = (M / L)  0.37     0.33    

Unit Milk Cost by Livestock Supports  

(P) = (M - G) / (L) 
 0.32     0.28    

 

The average of gross profit in NSDF was $35,854.38 per farm and $719.97 per LAU 

while it was $223,366.70 and $1,398.58 in SDF, respectively. The SDF had a higher gross 

profit per LAU. The fact that the gross profit of the SDF was higher than that of the NSDF 

was an indication that they were more competitive and more successful in terms of business 
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organization. Demircan (2006) calculated that the gross profit per LAU was $615.85; Oğuz 

and Yener (2018a) calculated $1,087.21 in their study in the Konya region. 

When the net profit values were examined; The NSDF’s average net profit was 

$928.32 per farm and $18.64 per LAU, while it was $90,438.23 per farm and $566.27 per 

LAU in SDF. In the study of Demircan (2006), net profit per LAU was $142.19. 

When Table 2 was examined in terms of unit milk costs; the average unit milk cost in 

NSDF was $ 0.37 per kg and the average milk sales price was $ 0.38 per kg. In the SDF, the 

average unit milk cost was $ 0.33 per kg and the average milk sales price was $ 0.40 per kg. 

In NSDF, there was a $ 0.01 per kg difference between the average unit milk cost and the 

selling price, while in SDF it was $ 0.07 per kg. When the livestock supports were taken into 

account, the NSDF's unit milk cost decreases to $ 0.32 per kg and the SDF’s to $ 0.28 per kg. 

After the livestock supports, there was a difference of $ 0.06 per kg between the average unit 

milk cost and the selling price in the NSDF, whereas this difference was $ 0.12 per kg in the 

SDF. When the studies in the literature were examined: In the study of Demircan (2006), unit 

milk cost was $0.32; in the study of Oğuz and Yener (2018a), $0.31; in the study of Tapki 

(2019), $0.28. 

In order to interpret the status of the dairy farms within the scope of the study, gross 

and net profit values as a result of dairy cattle activity were compared with the values 

resulting from all activities of the farms in Table 3. 

 

Table 3: Comparison of the results of dairy cattle production activity with all activity 

results done in farm. 

  
NSDF SDF 

 

As a result of 

dairy cattle 

activity 

As a result of all 

activities of the 

farm* 

As a result of 

dairy cattle 

activity 

As a result of all 

activities of the 

farm* 

  $/Year $/Year $/Year $/Year 

Total Production Costs  111,289.80   128,731.63   415,196.02   459,669.66  

Total Production Costs / LAU  2,234.73   2,584.97   2,599.69   2,878.15  

Gross Production Value  112,218.12   154,739.52   505,634.26   624,822.36  

Gross Profit   35,854.38   60,933.95   223,366.70   298,081.17  

Gross Profit / LAU  719.97   1,223.57   1,398.58   1,866.39  

Net Profit   928.32   12,737.34   90,438.23   105,697.91  

Net Profit / LAU  18.64   255.77   566.27   661.81  

(*Source: Örs and Oğuz, 2019) 
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 When Table 3 was analyzed, the gross profit per LAU as a result of dairy cattle activity 

in NSDF was $ 719.97, and when results of all activities of farm were evaluated, this value 

increased to $ 1,223.57. In the SDF, this value increased from $ 1,398.58 to $ 1,866.39. In the 

SDF, the gross profit per LAU as a result of all activities of farm was 1.34 times higher than 

the result of the dairy cattle activity while it was 1.70 times higher in NSDF. Likewise, when 

the net profit per LAU was evaluated, as a result of the dairy cattle activity in the NSDF was $ 

18.64, while results of all activities of farm were evaluated, this value increased to $ 255.77. 

In the SDF, this value increased from $ 566.27 to $ 661.81. In the SDF, the net profit per 

LAU as a result of all activities of farm was 1.17 times higher than the result of the dairy 

cattle activity while it was 13.36 times higher in NSDF. The fact that the gap was so high in 

the NSDF shows that the failure of their dairy cattle activities and the sustainability of their 

enterprises as a result of crop production activities. 

 

5. Conclusions and Recommendations  

 

As a result of the survey, when the general information about the enterprises was 

examined; SDF's average land sizes, number of milking cows, labor force usage, active 

capital and equity capital were much higher than NSDF. 

The percentage distribution of the total production costs to the variable and fixed costs 

was similar in both SDF and NSDF. In both groups, more than 85% of the variable costs 

consisted of roughage and concentrate feed costs. When the three highest fixed expense items 

were considered in fixed costs, two of them were the same in both groups and these were 

depreciation and fixed interest expenses. The third cost item was family labor fource in the 

NSDF, while it was permanent labor force in the SDF. This was due to the fact that almost all 

of the NSDF were family-owned enterprises, while the SDF were professional enterprises. 

When the percentage distribution of the product constituting the gross production 

value was examined; since milk yield in SDF was higher than in NSDF, the ratio of milk 

production value in GPV was higher.  

The NSDF's gross profit per LAU was $ 719.97, compared to $ 1,398.58 in the SDF. 

This means that the SDF makes twice as much profit as a unit of animals. The fact that the 

gross profit of the SDF was higher than that of the NSDF was an indication that they were 

more competitive and more successful in terms of business organization. 
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When the net profit values were analyzed, the net profit value per LAU in NSDF was 

$ 18.64 and it was $ 566.27 in SDF. While the net profits of the SDF as a result of dairy cattle 

activity were reasonable, the net profits of the NSDF were very low. When the net profit 

value as a result of the all farm activity was compared with the net profit value as a result of 

the dairy cattle activity, the difference in the SDF was very small, while the NSDF had 13 

times the difference. The fact that the diffrence was so high in the NSDF shows the failure of 

their dairy cattle activities and they are providing the sustainability of their farms as a result of 

crop production activities. 

In terms of unit milk costs, there was a difference of $ 0.01 per kg between the 

average unit milk cost and the selling price in the NSDF, while this difference was $ 0.07 per 

kg in the SDF. After the livestock supports, this difference increases to $ 0.06 per kg in the 

NSDF, while it increases to $ 0.12 per kg in SDF. In both cases before and after the livestock 

supports, the gain from one unit of milk in SDF was much higher than NSDF. 

While all of the NSDF were low level innovative technology users, 90 percent of SDF 

were high level innovative technology users (Örs and Oğuz, 2018). The SDF, which was 

established in EU standards for dairy cattle, uses highly innovative technology and has 4 

times more active capital, was expected to have lower unit milk cost and much higher profit 

compared to NSDF. However, the profitability levels of NSDF as a result of dairy cattle 

activity were much lower than expected. Low profitability may result from insufficient 

number of milking cow in the farm, low yield per cow, high amount of debt per cow and high 

production costs. In order for these enterprises to become competitive, they should increase 

the number of milking cows, develop studies on animal welfare and feed ration in order to 

increase milk yield, and reduce costs by analyzing the production costs in detail. However, if 

these measures are implemented, their profitability will increase, while unit milk finances will 

decrease and become sustainable dairy enterprises. Only if these measures are taken, their 

profitability will increase and unit milk costs will decrease and they will become sustainable 

dairy enterprises. 
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