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Abstract  

 

The aim of this study was to investigate the economic sustainability of family dairy farming 

activity within the scope of technical efficiency. The study was conducted with 150 dairy 

farms selected using the stratified sampling technique among the members of Bafra Milk 

Producer Union in Turkey. Data envelopment analysis was used to estimate the technical 

efficiency of dairy farming. The cost and profitability of dairy farming was estimated using 

partial budgeting analysis. The average technical efficiency of the inefficient farms was 0.80 

which indicates that the inefficient farms could reduce their average input use by 20%. The 

average costs of milk production per liter in the efficient and inefficient farms were $0.24 and 

$0.32, respectively.  Feed and labor costs in the efficient and inefficient farms accounted for 

65.3% and 68% of the total cost, respectively. While the average profit per liter for the 

efficient farms was $0.06, it was only $0.01 for the inefficient farms. The inefficient farms 

could sustain their economic viabilities with the government’s livestock supports. The 

government should facilitate the farmers in achieving efficient use of resources in dairy 

farming and the link between efficiency and economic sustainability should be recognized as 

a matter of policy priority. 

 

Keywords: Dairy farming. Economic sustainability. Technical efficiency. Data envelopment 

analysis. Turkey.  

 

1. Introduction 
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Milk is one of the essential nutrients for human life. In cow’s milk, fat along with fat 

soluble vitamins are present as an emulsion, in addition to protein and some mineral matters 

in colloidal suspensions, and lactose together with soluble minerals and vitamins (ECKLES 

ET AL., 2002). Dairy farms meet this essential nutrient requirement of the human population. 

To successfully meet human nutrient requirements, inputs should be used efficiently in dairy 

farming. Studies on technical efficiency provide useful information for agricultural policy 

makers by exploring the possibility of increasing output without increasing resource use or 

developing new technologies (REZITIS ET AL., 2002).  

In 2013, the total amount of world cow’s milk production was 635.6 million tons, and 

Turkey produced 2.62% of this amount (SAĞLAM, 2016). The livestock sub-sector 

represents around one-third of the gross production value of the agricultural sector in Turkey 

(TURKSTAT, 2016). Dairy farming is generally performed by small-size family farms, and 

these farms are an integral part of the dairy sector in Turkey. There have been several 

important socio-economic developments in Turkey over the last two decades and these 

developments have increased demand for dairy products. Therefore, the Turkish government 

has supported and protected the dairy sector by implementing different policy instruments to 

increase the industry’s economic sustainability. More specifically, the government has 

provided specific subsidies to dairy farming, such as payment per head, breeding female cattle 

and calf, artificial insemination, herd manager employment, feeder material production, milk 

premiums, forage crops, animal diseases compensation, a vaccine subsidy, preservation of 

animal genetic resources and livestock insurance payments (USDA, 2015). In real term of 

2014, while the Turkish government gave support of 729.4 million TL to the animal 

husbandry sector in 2005, the level of support  increased by 2.5 times and reached 2.589 

million TL in 2014. In this manner, the share of livestock supports in the total agricultural 

support budget increased from 24.4% to 30.5% during this period (SAĞLAM, 2016). In 

addition to domestic supports, the dairy sector has been protected with high tariffs against 

other countries. Thus, the tariff rate for milk and cream not concentrated nor including any 

sweetening matter is 150%. The tariff rate is 170% for buttermilk, curdled milk and cream, 

yogurt, kephir and other fermented or acidified milk and cream, whether concentrated or not; 

or containing added sugar or other sweetening matter or flavor; or containing added fruit, nuts 

or cocoa and 180% for milk and cream concentrated or containing added sugar or other 

sweetening matter (MADB, 2016). Between 2005 and 2015, on account of market conditions 

and government supports, the number of dairy cattle increased from 4 to 5.5 million heads and 
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milk production increased from 10 to 16.9 million tons (MFAL, 2016). Generating sufficient 

profitability in the dairy sector depends on the levels of production costs and the price of 

milk. Milk prices do not always increase at the same rate as input prices (HEMME AT AL., 

2014). Thus, the raw milk-feed price parity in Turkey decreased from 1.56 to 1.45 between 

2010 and 2014 (NMC, 2015).  These developments have decreased the profitability of the 

dairy sector and increased the need for government supports. In this regard, the importance of 

cost and profit calculations for policy formulation is also increasing over time, as policy 

makers can decide to what extent the farmers should be supported.   

Sustainability is a social concern and a new strategic factor for productive and 

economic viability (PIEDRA-MUÑOZ ET AL., 2016). Economic sustainability is defined as 

the ability of the dairy farmer to continue his farming business (VAN CHALKER ET AL., 

2005). Economic sustainability attributes for dairy farms are liquidity, solvability and 

profitability. Profitability is the difference between the value of goods and services produced 

by the farm and the costs of resources used in their production (BARRY ET AL., 2000). The 

economic sustainability of dairy farming is measured using net profit as an indicator and this 

is a more proper and commonly used indicator for evaluating the sustainability of economic 

activities (LIONTAKIS AND TZOURAMANI, 2016). Estimation of milk production cost is 

also a key indicator for measuring the sustainability of dairy farms (VAN CHALKER ET 

AL., 2005). Dairy farms should estimate, control and reduce the cost of milk production to 

remain competitive in the market. The future of the dairy industry will depend upon the 

competitive ability of producers. Dairy farmers exercise different management approaches to 

increase profit, including minimizing costs to increase profit, minimizing assets per 

production unit to reduce fixed costs, marketing milk to receive the best milk price possible to 

increase revenue and increasing production to maximize revenue and profit (DHUYVETTER, 

2011). 

In Turkey, dairy farming has recently been at the center of an important discussion in 

the literature. The literature has addressed the dairy sector in terms of the current situation and 

problems in the industry, the economic analysis of dairy farms and/or evaluation of dairy 

policies. Some of the most important findings in the literature include the following: Armağan 

(1999) focused on the structure of dairy farms in the Nazilli district of Aydın and found that 

the revenue of dairy farms could be increased by 10-31% through optimum planning. 

However, Koyubenbe (2005) examined dairy farms in the Odemiş district of the Izmir 

province and found that the most crucial issues for farmers were the inadequate organization 
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of farmers, high input prices and lack of funding. Nevertheless, Birsin (2012) investigated 

dairy farms in the Balya district of the Balikesir province and emphasized that the cost of milk 

production was higher than the selling prices and recommended that the government should 

intervene input and milk prices. Şahin et al. (2001) analyzed the economic viability of dairy 

farms and found that feeds accounted for around 75% of the variable cost. Başoğlu (2007) 

stressed that input and milk prices were high in the dairy sector. Ikikat Tümer and Birinci 

(2011) analyzed the factors influencing the cost of milk production in the Tokat province. 

Aksoy et al. (2012) examined the regional impacts of support policies on the dairy farms and 

stated that the high share of breeds and cross-breeds in the cattle population had a positive 

effect on milk production. There have been important changes in the sector recently, 

particularly in terms of input prices of dairy farming and support policies and, these 

developments may affect the cost, profitability and economic sustainability of the dairy 

farming sector in Turkey.       

The aim of this study was to examine the economic sustainability of dairy farming 

within the scope of technical efficiency. This study could contribute to related literature by 

demonstrating how dairy farms can use inputs more efficiently, decrease their milk production 

cost and increase their economic viability.  

 

2. Materials and Methods 

2.1. Study area and data collection 

 

Samsun is one of the main dairy farming areas in Turkey. In 2014, the Samsun 

province produced 300.192 tons of milk from 309.199 heads of dairy cattle (DOKAP, 2016). 

The Samsun province accounted for 2.9% and 2.1% of the cattle population and milk 

production of Turkey, respectively. The Bafra district produced 48.311 tons of cow milk with 

46.780 heads of cattle. The shares of the Bafra district in cow milk production and cattle 

population of the Samsun province were found to be 15.1% and 16.1%, respectively 

(TURKSTAT, 2016). This study was limited to the members of the Bafra Milk Producer 

Union (BMPU) in the Bafra district. The BMPU has 1598 farmer members who owned 

15.536 heads of cattle. The cattle population of BMPU accounts for 33.7% of the total 

population in the Bafra district. The number of sample dairy farms from the BMPU was set at 

150 and the stratified sampling technique was employed to select the participants.  

http://www.custoseagronegocioonline.com.br/
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A well-structured questionnaire was prepared by the researchers to achieve the study 

aims. The questionnaire collected data on aspects such as socio-demographic characteristics 

(household size, education, age, main profession and experience in dairy farming), farm 

structure and production systems (land size and ownership, animal existence and breeds, shed 

system), input use and production cost, revenue and profit. The researchers pre-tested the 

questionnaire and conducted face-to-face surveys with the selected sample farmers in June-

September 2015. Data for the production year of 2014-2015 was collected from the dairy 

farms. 

 

2.2. Method for estimating technical efficiency   

 

Technical efficiency can be expressed as the ratio of the sum of the weighted outputs 

to the sum of weighted inputs, and it can be shown mathematically with Equation 2 

(COOPER ET AL., 2004):  

 

(2) 

Where x and y are input and output weights, respectively, s is the number of inputs (s = 1,2, 

…., m), r is number of outputs (r = 1,2, …, n) and j represents j
th

 of DMUs (j = 1,2, …, k). 

The value of technical efficiency varies between zero and one. While an efficient dairy farm 

would have a technical efficiency score equal to one, an inefficient farm would have an 

efficiency score equal to less than one. To solve Equation (2), the following Linear Program 

(LP) was developed by Charnes et al. (1978).    

 (3) 

 (4) 

  (5) 

 (6) 

 (7) 

Where  is the technical efficiency, i represents i
th

 DMU (it will be fixed in Eq. (3) and (4) 

while j increases in Eq. (5). In our study, the inputs per cow ( ) were taken as roughage, 

concentrate and grain feeds, labor, capital interest and depreciation, repair and maintenance. 

The output ( ) was taken as milk production per cow. Technical efficiency scores were 

estimated for each dairy farm under the homogeneity assumption. The value of inputs and 

output weights would be calculated during the solving of LP, so that the value of technical 
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efficiency approached the maximum value. In this study, the output oriented efficiency model 

was used based on the recommendations of Charnes et al. (1978) and Banker (1984). 

Technical efficiency scores for each dairy farm were computed using the nonparametric 

method with DEAP solver Professional Release 2.1 (SAI-TECH, Inc., USA).  

The t-test and chi-square test were used to determine whether there were significant 

differences in the socio-demographic and economic characteristics, farm structure, input use 

and cost of milk production between efficient and inefficient farms.     

 

2.3. Methods for computing production cost, profitability and economic sustainability  

 

In this study, the data relating to input use, milk yield, prices for inputs, milk and other 

supplementary products (heifer, calves, manure, etc.) were collected via a questionnaire to 

clarify the production cost and profitability of the dairy farms. Production cost was defined as 

the sum of all spending on production factors used in the production of crops or products 

(AKSOY ET AL., 2012). In this study, the partial budgeting analysis method was used in the 

calculation of the production cost. According to this method, unlike the total costs of the dairy 

farm which includes all costs for producing all dairy outputs (milk, cattle, manure, etc.), the 

cost of milk production referred only to the proportion of total cost of the dairy farming which 

was attributed to the production of milk alone. Costs were computed per dairy cattle operation 

and divided into 3 categories: variable costs, fixed costs and total costs. Regarding the 

variable cost items, all costs associated with consumable production factors were taken into 

account (CECCHINI ET AL., 2016). Variable costs included costs of feeds (roughages, grain 

feeds, concentrate feeds), hired labor, veterinary services, medicine and artificial 

insemination, water, salt, electricity, bedding, insurance and headgear, etc. Variable cost items 

were taken directly from survey responses to questions about milk production. Farm grown 

and pasture feed costs were computed using market prices for each feed item to estimate the 

opportunity cost of feed (MCBRIDE AND GREEN, 2009). Among fixed costs, those related 

to the use of fixed assets have been accounted for and are represented by the depreciation 

associated with the usage of each fixed asset (CECCHINI ET AL., 2016). Fixed costs 

included general administration, family labor, interest of capital, depreciation, repair and 

maintenance, and rent of land. Total costs were the sum of variable and fixed costs. Total cost 

was defined on per cow and liter basis and all costs incurred in raising calves to milking age 

were included (JEFFREY AND RICHARDS, 1996).   
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The general administration cost was calculated by taking 3% of the variable cost 

(ERKUŞ ET AL., 1995).  Non-farm specific costs were allocated to the farm based on dairy 

gross margins, while the land cost was treated as an opportunity cost of the land used for 

building sites and animal holding areas (MCBRIDE AND GREENE, 2009). The average 

wage rate per hour for the same work in the same region was used to compute unpaid family 

labor. Depreciation and interest costs (capital ownership costs) for milk production were 

computed using the capital recovery approach. Capital recovery is an estimate of the cost of 

replacing the capital investment for cattle housing, milking facilities, feed and manure storage 

structures, feed handling equipment, tractors and purchased dairy herd replacements used in 

the production of milk production, in addition to interest which the remaining capital could 

have earned in an alternative use (MCBRIDE AND GREENE, 2009). For borrowed funds, a 

real interest rate of 8% was used. Machinery and buildings used in milk production were 

depreciated using a straight-line schedule on purchase prices with a residual value of zero. 

Repair and maintenance costs for buildings and tractors were taken directly from survey 

responses to questions about milk production. Local rent prices indicated by the farmers were 

used for owned land.  

Profitability is of major importance in assessing the economic performance of a farm 

(VAN CHALKER ET AL., 2005). Previous research studies on economic perspectives 

identified net profit and gross margin per cow as indicators when calculating profitability (DE 

KONING AND RODENBURG, 2004; MEIJERIN ET AL., 2004). Profitability indicators 

were given as gross margin, net profit and relative profit. Gross margin (profit) was calculated 

by subtracting the variable cost from the gross production value. Net profit was calculated by 

subtracting the total cost from the gross production value (HOOD ET AL., 2007). To 

determine the cost of milk production per liter, the total cost of production per cow was 

divided by the quantity of milk yield per cow. Relative profit was obtained by dividing the 

gross production value into the total cost (KIRAL ET AL., 1999). Economic viability was 

assessed by determining both variable and fixed costs with regard to all factors involved in the 

milk production process. Among all sources of revenue, the value of milk sales, gross and net 

profits and operating income were calculated. Dairy farming revenue was calculated including 

the sale of the main product (milk) and additional income items (sales of manure and calves 

and increase in the value of heifers, calves and young cows). The operating income of dairy 

farming was calculated as the difference between total revenue and the sum of variable and 

fixed costs (CECCHINI ET AL., 2016). 
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3. Results and Discussion 

3.1. Technical efficiency of the farms 

 

The technical efficiency scores are presented in Table 1. The predicted technical 

efficiency scores of inefficient and overall dairy farms were 0.80 and 0.83, respectively. 

Jeffrey and Richards (1996) found a higher average efficiency ratio (0.86) for dairy farms in 

Alberta. In our study, the efficient farms had larger herd sizes than the inefficient farms. 

Conversely, in other studies (WEERSINK ET AL., 1990; BRAVO-URETA AND RIEGER, 

1991; TAUER, 1993; SEMERCI ET AL., 2014), it was found that larger herd sizes positively 

affected the efficiency of dairy farms. Out of the 150 sample dairy farms, 23 efficient farms 

(15.3% of the overall farms) were managed under constant return to scale (CRS), 47 farms 

(31.3% of the overall farms) were managed under variable return to scale (VRS) and 23 farms 

(15.3% of the overall farms) were managed under scale efficiency (SE). While 11.3% of the 

farms had increased return to scale, 73.3% of the farms had decreased return to scale. About 

13% of the farms were under CRS, and 3.3% of the farms were under VRS. Our results 

showed that there was an opportunity for the inefficient farms to improve input use efficiency. 

More specifically, the inefficient farms can reduce their average input use in dairy farming by 

20% while remaining at the same production level compared to the efficient farms. However, 

while 11.3% of the farms should increase their input use, 73.3% of the farms should decrease 

their input use to maintain optimum efficiency.  

 

Table 1: Frequency of technical efficiency scores estimated by the DEA model 

 
Efficiency score 

CRS
* 

VRS
* 

SE
* 

Number Percentag
e 

Number Percentag
e 

Number Percentage 

1.00 23 15.33 47 31.33 23 15.33 
0.91-0.99 28 18.66 36 24.00 89 59.33 
0.81-0.90 37 24.66 37 24.67 28 18.67 
0.71-0.80 43 28.66 25 16.67 6 4.00 
≤0.70 19 12.66 5 3.34 4 2.67 

Minimum score 0.530 - 0.570 - 0.561 - 
Maximum score 1.000 - 1.000 - 1.000 - 
Mean score 0.83 - 0.89 - 0.92 - 

 

 

3.2. Socio-demographic, structural and dairy farming characteristics of the farms  
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Some descriptive socio-demographic, structural and dairy farming characteristics for 

the farms are provided in Table 2. While average household size for the efficient farms was 

4.8 people, this size was lower (3.8 people) for the inefficient farms. The average age of the 

respondents across all farm groups was around 50. Average education levels in the efficient 

and inefficient farms were 5.4 and 5.6, respectively. While the percentage of farming as a 

main profession for the efficient farms was 65.2%, it was 79.5% for the inefficient farms. The 

average experience in dairy farming for the respondents in the efficient and inefficient farms 

were 29.9 and 26.9 years, respectively.  In terms of household size (p<0,001) and main 

profession (p<0.10), there are statistically significant differences between efficient and 

inefficient farms.       

The average land size was around 5.8 hectares for all farm groups. While the 

proportion of one person owning the farm land was 65% for all farm groups, the proportion of 

two or more people sharing ownership was 35%. Forage crops in the efficient farms were 

grown in 4.5 hectares, while sown areas were 5.7 and 5.5 hectares in the inefficient and 

overall farms, respectively. Farm land might also be used more than once a year to grow crops 

and forages. While the proportion of grazing cattle at pasture in the efficient farms was 

39.1%, the proportion was 63.0% and 59.3% in the inefficient farms and overall farms, 

respectively. In terms of grazing in pasture, there was a statistically significant difference 

between efficient and inefficient farms (p<0.05).  

Farm herd sizes are assumed to positively affect productivity and efficiency, financial 

success, net farm income and profitability of dairy farms (EL-OSTA AND JOHNSON, 1998; 

PAUL ET AL., 2004; MCBRIDE AND GREENE, 2009). The majority of dairy farms in the 

Bafra district were run as small-scale family farms. Thus, in our study, the herd size in the 

efficient farms (12.6 heads) was lower than in the inefficient farms (17.7 heads). While the 

overall proportion of milking cows in the cattle population of efficient farms was 51.9%, this 

proportion was 65.4% for the inefficient farms. The proportion of pure breeds in the cattle 

population was 65.2% in the efficient farms and 39.4% in the inefficient farms. The average 

age of milking cows was around 4 in both of the dairy farm groups. The majority of farms 

used the covered shed system, and this proportion was higher in the efficient farms (87%) 

compared to the inefficient farms (74.8%).  Twenty two percent of the efficient farms used 

machines for milking cows, but this percentage was twice as high in the inefficient farms. 

Insuring dairy cattle was not common among the farms with only one inefficient farm 

http://www.custoseagronegocioonline.com.br/
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insuring dairy cattle. While the percentage of efficient farms benefiting from extension or 

consulting services was 52%, this percentage was lower (44%) for the inefficient farms. This 

result showed that around half of the farm managers managed their dairy farming activities 

based on their own experiences. In terms of cattle population (p<0.05), milking cow herd size 

(p<0.05), percentage of pure breed dairy cattle (p<0.1) and milking system (p<0.05), there are 

statistically significant differences between the efficient and inefficient farms. The 

respondents cited the foremost problems for dairy farming to be low milk prices, insufficiency 

of capital, high input costs, inability to find or hire skilled labor and lack of hygiene, 

marketing substructures and technical knowledge.  

Milk yield is commonly perceived to be one of the most important cost indicators of 

dairy production (COLMAN AND HARVEY, 2004). Milk yield is a function of milk yield 

per day, lactation period, breed and age of animal reared and kind and quantity of concentrate 

feeds (SHAH ET AL., 2009). The average lactation period of efficient farms (252 days) was 

slightly longer than that of the inefficient farms (245 days). While the average annual milk 

yield per cow in the efficient farms was 3.047 liters, it was 26.3% less in the inefficient farms 

(2.248 liters). In terms of yield, there is a statistically significant difference between the 

efficient and inefficient farms (p<0.001). The average annual total milk production of the 

efficient and inefficient farms was 15.897 and 21.124 liters, respectively. The average milk 

sale price per liter was $ 0.3059 for the efficient farms and 0.3333 $ for the inefficient farms. 

The average gross production revenue per cow in the efficient and inefficient farms was $ 

5.108 and $ 8.144, respectively.  

 

Table 2: Descriptive statistics of dairy farms’ characteristics 

 
 
Characteristics 

Efficient Farms (23) Inefficient Farms 
(127) 

Overall Farms  
(150) 

Mean or 
Freq. 

Std. dev.  Mean or 
Freq. 

Std. dev. Mean or 
Freq. 

Std. dev. 

Socio-demographic       
Household size (person)

*** 
 4.78 2.02 3.81 1.25 3.96 1.43 

Age (year)  50.83 13.57 50.06 8.80 50.18 9.63 
Education (year)  5.43 3.04 5.60 2.84 5.57 2.86 
Farmer as main profession (%)

*
  65.22  79.53  77.33  

Experience (year)  29.87 14.23 26.94  8.96 27.39 9.44 
Farm structure        
Total agricultural land (da) 58.87 28.11 57.24 48.89 57.49 46.31 
Forage crop lands (da)  44.91 41.23 56.80 55.86 54.98 53.93 
Owning the farm land (%) 65.22  65.35  65.33  
Farms grazing at pasture (%)

**
 39.13  62.99  59.33  

Farms insuring animals (%)  0.00  0.79  0.67  
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Dairy farming       
Cow herd size (head)

**
  12.59 10.26 17.68 15.23 16.90 14.66 

Milking cow herd size (head)
** 

5.48 3.51 10.87 10.58 10.04 10.01 
Purebred dairy cattle (%)

* 
 65.21  39.43  43.33  

Cross-breed dairy cattle (%) 30.43  53.52  50.00  
Indigenous dairy cattle (%) 4.36  7.05  6.67  
Age of milking cow (year)  3.83 1.15 3.76 0.74 3.77 0.82 
Covered shed system (%)  73.91  77.17  76.70  
Milking with machine (%)

** 
 0.22  0.45  0.41  

Receiving advisory service (%)  0.52  0.44  0.45  
Lactation duration (day)  251.74 38.10 245.20 38.93 246.20 38.75 
Milk yield (L/cow)

***
  3046.99 1147.00 2247.87 775.52 2370.41 886.74 

Total milk production (L) 16697.51 4025.97 24434.35 8205.00 23798.92 8876.27 
Milk price ($/L)  0.3059 0.0274 0.3333 0.0959 0.3288 0.0868 
Total milk revenue ($) 5107.77 1231.54 8143.97 2734.73 7825.08 2918.52 
Notes: % indicates frequency and percentage; other units indicate mean and standard deviation.   

*, ** and, *** indicate that the means of cost items between the groups are statistically different at a significance 

level of 10, 5 and 1%, respectively 

 

3.3. Cost, profit and economic sustainability in dairy farming     

 

The average input use, cost and profit in milk production per cow for the efficient, 

inefficient and overall farms is presented in Table 3. The use of roughages per cow in the 

inefficient farms (3614.02 kg) was 21.4% higher than in the efficient farms (2977.78 kg). On 

the contrary, the consumption of grain feeds per cow in the efficient farms (140.31 kg) was 

22.8% less than in the inefficient farms (181.72 kg). However, the consumption of 

concentrate feeds per cow in the inefficient farms (391.51 kg) was 35.3% higher than the 

efficient farms (285.16 kg). The quantity of total labor use per cow in the inefficient farms 

(83.64 hours) was 11% higher than the efficient farms (77.32 hours). While the inefficient 

farms hired 29.94% of their total labor needs, this proportion was considerably less (8.35%) 

in the efficient farms at.     

Both farm groups spent about the same amount of money per cow in dairy farming. 

Thus, the average total costs of milk production per cow in the efficient and inefficient farms 

were $ 888.42 and $ 911.38, respectively. The percentages of variable and fixed costs in the 

total gross production cost for both farm groups were about 58 and 42%, respectively. 

Contrary to our results, Tatlidil and Aktürk (2009) found the proportion of variable cost in the 

total cost to be lower (41.7%), while Aktürk et al. (2010) and Cecchini et al. (2016) stated the 

share of variable costs to be higher than our findings. The top four drivers of milk production 

costs were feed cost, labor cost, interests of capital and depreciation of capital. These four 

items consisted of about 90% of the total cost for both farm groups. Of the total gross cost, the 
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share of feed cost for the efficient and inefficient farms were 50.6% and 52.2%, respectively. 

Our results were similar to those found in previous research studies (AKTÜRK ET AL., 2010; 

ALQAISI ET AL., 2011; GÜNLÜ ET AL., 2001). Contrary to our results, the proportions 

were found to be much higher (from 62.4% to 89.3%) in other studies (ARMAĞAN, 1999; 

TURKYILMAZ AND ARAL, 2002; OZAWA ET AL., 2005; YILMAZ, 2010). In Turkey, 

between 2002 and 2014, while cow’s milk prices had increased 2.5 times, monthly wages of 

permanent agricultural workers and concentrate feed prices had increased 3.8 and 5.3 times, 

respectively (TURKSTAT, 2016). It is expected that the prices of two main inputs negatively 

affect investments and returns in dairy farming operations. This may be an efficient way for 

the farmers to respond to higher feed prices by reducing the amount of concentrate feed given 

to their herds (DALTON ET AL., 2005). The farms are predominantly grazing systems which 

succeed in lowering their cost of production by feeding more roughage and less expensive 

concentrates (HEMME ET AL., 2014). Hutjens (2005) stressed that in order to stay in 

business and maintain higher profitability, dairy farms should reduce their feed costs by 

increasing feed efficiency. The proportions of family labor cost in the total gross cost for 

efficient and inefficient farms were 14.4 and 14.9%, respectively. The proportion of capital 

interest and depreciation in the total gross cost for both farm groups was about 13 and 11%, 

respectively. In terms of gross production, the costs of variable, fixed, feed, family labor, 

capital interest and depreciation, there are statistically significant differences between 

efficient and inefficient farms.  

 

Table 3: The average input use and cost of milk production per cow in the farms ($) 

 
Efficient farms 

(23) 

Inefficient farms 

(127) 

All Farms  

(150) 

Cost items  Cost ($) % Cost ($) % Cost ($) % 

V
ar

ia
b

le
 C

o
st

s 

Roughages 279.77 31.49 271.19 29.76 272.51 30.09 

Concentrate feeds
 

127.46 14.35 172.48 18.93 165.57 18.22 

Grain feeds  42.06 4.73 32.46 3.56 33.93 3.73 

Hired labor 2.56 0.29 9.00 0.99 8.01 0.88 

Vet., med. & art. insem. 40.15 4.52 31.86 3.50 33.13 3.65 

Water and elect.   12.67 1.43 12.44 1.36 12.47 1.37 

Miscellaneous (insurance etc.) 6.60 0.74 4.27 0.47 4.63 0.51 

Total variable cost per cow 511.27 57.55 533.70 58.56 531.25 58.45 

F
ix

ed
 C

o
st

s 

General administration 15.34 1.73 16.01 1.76 15.94 1.75 

Family labor  127.90 14.40 135.83 14.90 134.62 14.81 

Depreciation  119.93 13.50 117.98 12.95 118.28 13.01 

Interest of capital 102.35 11.52 99.24 10.89 99.72 10.97 

Repair and maintenance  9.48 1.07 7.22 0.79 7.57 0.83 

Rent of land
*
  2.15 0.24 1.40 0.15 1.52 0.17 

Total fixed costs per cow 377.15 42.45 377.68 41.44 377.65 41.55 
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Total gross costs per cow 888.42 100.00 911.38 100.00 908.90 100.00 
In

co
m

e Manure and calf sales
 

62.27   74.93   72.99   

Increase in value of calves
 

89.44   111.58   108.18   

Total additional income  151.71   186.51   181.17   

Total net cost per cow  736.71   724.87   727.73   

Milk yield per cow (lt)
 

3046.99   2247.87   2370.41   

Cost of milk production per liter  0.2418   0.3225   0.3070   

 

While the efficient farms gained $ 151.71 in additional revenue from selling manure 

and calves and from the increase in the value of calves and heifers, this additional revenue 

was $ 186.51 for the inefficient farms. The average total net cost of milk production per cow 

in the efficient and inefficient farms was $ 736.71 and $ 724.87, respectively. The average 

total cost per cow of the dairy farms in the study of Hemme et al (2014) was found to be 

around 2 times higher ($ 1621.52) than our result. While the average cost of milk production 

per liter was $ 0.24 in the efficient farms, this cost was 33.3% higher in the inefficient farms 

($ 0.32). While İkikat Tümer and Birinci (2011) found the cost of milk production in the 

inefficient farms to be lower ($ 0.2121) than the efficient farms, other studies (AKTÜRK ET 

AL., 2010; YILMAZ, 2010) indicated the cost levels of milk production to fall between 0.29 

and 0.41 $/L.  

Average income and profitability for the farms is given in Table 4. Dairy farms can 

seek livestock support from the government to increase their economic sustainability. While 

the efficient farms received an average of $1.674 in livestock supports, this amount was $ 

2.430 for the inefficient farms. Furthermore, the efficient farms received less forage supports 

($1.249) compared to the inefficient farms ($ 1.367). Total agricultural supports across the 

efficient and inefficient farms were $ 2.923 and $ 3.797, respectively. The average total 

agricultural income of the efficient and inefficient farms amounted to $ 17.321 and $ 19.182, 

respectively. While the proportion of milk revenue in total agricultural income was 29.5% for 

the efficient farms, this proportion increased to 42.5% for the inefficient farms. The share of 

total livestock and forage supports in dairy farming income for the efficient and inefficient 

farms was 45.5 and 27.1%, respectively. The efficient farms earned higher non-agricultural 

revenue ($ 3.057) than the inefficient farms ($ 2.374). Thanks to agricultural supports and 

non-agricultural revenue, the average total revenue of the efficient and inefficient farms 

reached $ 23.301 and $ 25.353, respectively. While the efficient farms earned 86.9% of total 

revenue from agricultural activities, this proportion was 90.6% for the inefficient farms.  

The gross production value per cow for the efficient farms ($ 923.07) was 24.4% 

higher than the inefficient farms ($ 749.22). In contrast, dairy farms in the USA can earn $ 
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1401.32 gross production value per animal unit (HEMME ET AL., 2014). The net profit per 

cow for the efficient farms ($ 195.36) was 8 times higher than for inefficient farms ($ 24.35). 

However, there was a very significant difference between the efficient farms ($ 0.06) and the 

inefficient farms ($ 0.01) in terms of the net profit per liter. Aktürk et al. (2010) found a 

higher net profit (0.026 $/kg) for the efficient farms compared to the inefficient farms. While 

the profit-cost ratio for the efficient farms was 1.27, the ratios were 1.03 and 1.07 for the 

inefficient and overall farms, respectively. Jayaweera et al. (2007) emphasized that a very low 

profit margin in dairy farms makes the industry less attractive and causes a shift as many 

farmers leave the dairy industry and move towards various other occupations. These results 

showed that while the efficient farms could maintain economic sustainability, the inefficient 

farms would not achieve economic sustainability in the future.  

 

Table 4: Average income and profitability for the farms ($) 

 Efficient Farms 
(23) 

Inefficient Farms  
(127) 

Overall Farms 
(150) 

 Mean Std. 
deviation 

Mean Std. 
deviation 

Mean Std. 
deviation 

Total milk income 5107.77 1231.54 8143.97 2734.73 7825.08 2918.52 
Total dairy farming income  6421.89 6148.95 13983.82 14835.57 12824.32 14112.97 
Total agricultural income  17321.17 15050.69 19182.22 24078.79 18896.86 22895.14 
Non-agricultural income  3056.59 2186.72 2373.85 2380.20 2478.54 2357.49 
Livestock supports  1673.51 1053.16 2430.30 2273.38 2314.26 2146.88 
Forage supports  1249.04 942.81 1366.97 1366.97 1447.96 1314.20 
Total agricultural supports  2922.55 1995.97 3797.27 3640.35 3762.22 3461.08 
Total farm income  23300.31 19233.38 25353.34 30099.34 25137.62 28713.71 
Gross product value per cow 932.07  749.22  779.39  
Profit per cow 195.36  24.35  51.66  
Net profit  0.06  0.01  0.02  
Price-cost ratio (%)  1.27  1.03  1.07  

 

 

4. Conclusions 

 

There has been an increasing trend in both cattle population and milk production on 

account of the provision of domestic livestock supports in Turkey. Dairy farming had been 

generally performed by family farms. In the dairy sector, input prices increased more than 

milk prices, developments which led to the decreased profitability levels of farms. Therefore, 

there is a need for the dairy farms to increase their level of competitiveness to improve their 

economic sustainability.  
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This empirical study provides detailed insights into the economic sustainability of 

family dairy farming in the Bafra district within the scope of technical efficiency. The 

research results will no doubt prove useful for both dairy farmers and policy makers in 

identifying the strengths and weaknesses of farms and the sustainable management of dairy 

farming. The results could also inform policy makers regarding resource use efficiency and 

economic sustainability in the dairy farming sector and the impacts of livestock supports on 

the profitability of the farms. The primary conclusions relating to the management of dairy 

farms are as follows. The majority of farms were found to be managed in a technically 

inefficient manner. In order to manage dairy farming more efficiently, the majority of 

inefficient farms (73.4%) should decrease their input usage, while the remaining inefficient 

farms (11.3%) should increase their input usage. The inefficient farms were also found to use 

higher levels of roughage, concentrate feed and labor per cow compared to the efficient farms. 

In order to use input more efficiently in dairy farming, the dairy farmers should expand their 

basic knowledge, develop more effective farm management skills and adapt more efficient 

feed management programs. However, the government should also support training programs 

which ensure efficient use of dairy farming inputs.  

Milk yield per cow in the inefficient farms was almost 1/3 less than the efficient farms. 

The main reason for this low yield performance was the high share of indigenous and 

crossbreeds in the cattle population and the current feeding systems. In order to increase milk 

yield, the inefficient farms should increase the proportion of purebreds in the cattle population 

and graze their animals in pasture.  Milk produced by the inefficient farms was also found to 

be 1/3 higher in cost than the milk produced by the efficient farms. However, it is very 

important for the inefficient farms to produce milk at a competitive cost in order to sustain 

their economic viability. The most important cost items were feed and labor. However, the 

prices of these two cost drivers were found to have risen higher than milk prices in Turkey. 

The dairy farms should adopt a more efficient management system which could also 

contribute positive economic benefits.  

The farms generally marketed raw milk at low prices to agents directly or indirectly 

via the BMPU. This was another reason for the low profitability of the dairy farming sector. 

Thus, dairy farms should establish their own processing plants to process raw milk into dairy 

products and then market their dairy products at more favourable prices. The government 

should encourage this by giving necessary supports to dairy farmers for this kind of 

entrepreneurship. The gross product value and net profit per cow of inefficient farms were ¼ 
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and 8 times less than efficient farms, respectively. However, there were significant differences 

in the price-cost ratios between the inefficient and efficient farms. This shows that the 

inefficient farms were not being managed to generate enough profitability. Thanks to the 

provision of livestock supports, the inefficient farms could obtain higher income per 

production than efficient farms. By means of livestock supports, the inefficient farms could 

earn higher income from dairy farming than the efficient farms. This concluded that the 

inefficient farms could sustain their economic viability through the receipt of livestock 

supports. Nevertheless, the government supports to the dairy farming sector should be 

regarded as a necessary complement for economic viability.  
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