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Abstract: The aim of the present study was to estimate factors affecting demand and supply of cow milk and to
assert suggestions to overcome issues regarding supply and demand of cow milk in dairy cattle farms. The data
were obtained from 243 dairy cattle farms in central district of Canakkale province between June 2016 and March
2017. Multiple linear regression analysis was used to evaluate data of study. According to analysis results, it was
determined that the number of cows milked, livestock diseases and price of milk had important effect on quantity
of milk supplied, and age of farmers, average monthly household income and price of milk had also important
effect on quantity of milk consumed. As a result, factors affecting positive of supply and demand of cow milk is
also expected to enhancing to the quantity of milk supplied and consumed.
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Inek Siitiiniin Arz ve Talebini Etkileyen Faktorlerin Belirlenmesi

Oz: Bu calismada, siit sigirciligt isletmelerinde inek siitii iiretiminde arz ve talebi etkileyen faktorlerin tahmin
edilmesi ve inek siitli arz ve talebi ile ilgili sorunlarina 6nerilerde bulunulmasi amaglanmaktadir. Veriler, 2016 yili
Eylil ve 2017 yili Mart aylar1 arasinda Canakkale merkezdeki 243 siit isletmesinden saglanmistir. Caligsmanin
verilerini degerlendirmek i¢in ¢oklu regresyon analizi kullanilmistir. Analiz sonuglarina gore, isletmecinin yaginin,
hanehalki gelirinin ve siit fiyatinin arz edilen siit miktar1 iizerinde 6nemli etkisinin oldugu, sagilan hayvan
sayisinin, hayvan hastaliklarinin ve siit fiyatinin da tiiketilen siit miktar1 {izerinde 6nemli etkisinin oldugu
belirlenmistir. Sonug¢ olarak, inek siitiiniin arz ve talebini pozitif etkileyen faktdrlerin arz ve talep edilen siit
miktarini da arttirmasi beklenmektedir.

Anahtar Kelimeler: Siit, iiretim, siit isletmesi, fiyat, regresyon

1.Introduction

The livestock sector in Turkey is an important
part of agriculture and economy. The share of
livestock in total agricultural production of
Turkey is about 46%. It especially provides
employment opportunity and cash flow for
household living in rural area (Schaik et al. 1996;
Jabir 2007). Besides, this sector provides two of
the most important animal products such as milk
and meat (Altarawneh 2015). Milk and dairy
products have also an important role in Turkish
diet habits. These products are considered as the
essential food commodities for humans (Maitah
and Smutka 2012). Because, it provides some
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vitamins and minerals such as calcium, proteins,
vitamin A and D. Additionally, milk has also been
perceived by consumers as an important source of
nutrient in terms of calcium for bone and teeth
health, especially (De Alwis et al. 2009; Bor
2014). In Turkey, the share of milk production in
value of total animal production is about 32.7%.
Besides, milk production is entirely derived from
cattle, sheep, goat and buffalo. In Turkey, there
were about 14 million cattle (21.6%), 31 million
sheep (62.7%) and 10 million goat (15.7%) in
2016. Total milk production was also about 18
million tonnes in the same year. Out of total milk
production about 90.8% 1is supplying from dairy
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cattle. The annual per capita consumption of milk
was estimated about 17.8 litres in 2015 (FAO
2016; TURKSTAT 2016).

In the literature, there are a number of studies
conducted for economic analysis of milk
production and consumption. General structure of
milk production and consumption in countries is
evaluated in some of previous studies (Jabir
2007; Hussain et al. 2010; Hsu and Kao 2001; Bor
2014). Several studies have also investigated
factors  affecting milk  production and
consumption (Mckenzie and Nieuwoundt 1985;
Celik et al. 2006; De Alwis et al. 2009; Maitah
and Smutka 2012; Altarawneh 2015).

Canakkale province, which is one of the
provinces located in the north western of Turkey,
has an important potential in terms of used
technology and milk yield in dairy farming
activity. It constitutes about 1.5% of total bovine
animal and 2.9% of total milk production in
Turkey.Approximately, 80% of animal husbandry
farms in Canakkale province has bovine animal of
5-20 head. Nearly all of the bovine animal in
Canakkale province is consisted of culture breed
and dairy cattle farms are usually in the form of
family enterprises. The share of milk production
in value of total animal production is about 72.5%
in this province. The number of cattle farms in
Canakkale province was about 19 115 farms in
2016. The number of bovine animal and milk
production were 210 035 head and 485 602
tonnes, respectively. Out of total milk production
about 89.2% is provided by dairy cattle
(TURKSTAT 2016). Based on these data,it can
be said to be important of evaluating supply and
demand equilibrium for milk production in terms
of sustainability of this activity in Canakkale
province. Therefore, in the present study, it was
aimed to determine factors affecting demand and
supply of cow milk in dairy cattle farms in central
district of Canakkale province and to give
suggestions to overcome of some problems
encountered in supply and demand of cow milk.
In the study, the research results are expected to
contribute for development of dairy farming
activities in province and for similar studies
performed in future.

2. Materials and Methods

The data of the present study were obtained
through survey from dairy cattle farms in central
district of Canakkale province between June 2016
and March 2017. The data of survey were
collected through aface-to-face interview
technique. The central district was constituted
5.3% of dairy cattle population in Canakkale
province. It had 11 218 cattle and 1 188 dairy
cattle farms (TURKSTAT 2016). Based on these
data, simple random sampling method was used to
determine sample size of the research. The sample
size of research was also formed farms randomly
selected from 1 188 dairy cattle farms in central
district. In the simple random sampling method,
each unit that constitutes the universe has an equal
probability of being selected from a list of all
population units. Also, this method is an
appropriate for studies that the population is not
large enough (Tillé 2006; Aksoy et al. 2011;
Karkacier and Goktolga 2011). The following
formula was used to determine the number of
farms conducted survey.

N x o2 x 72
~ (N—1)* D%+ Z2 * 02

n , D? =d?/z?
where, n is the sample size, N is the number of
dairy cattle farms in population (N=1188), o is the
standart deviation (0=2.68) for the population
mean (x=11.8), Z is the confidence level (1.96 for
a 95% 0=0.05), d is
acceptable error (0.05). Taking into account the

confidence interval,
number of animal in population as criterion, the
sample size was determined as 243 dairy cattle
farms. Multiple linear regression analysis was
used in evaluation of data. The data were analyzed
by using SPSS statistical analysis programme
(SPSS Inc. Chicago USA).
regression method is used to measure the degree

Multiple linear

of influence of the independent variables on
dependent variable and to predict the best
relationship between dependent variable and
independent variables (Kim and Kohout 1975;
Gujarati 1995; Agha et al. 2012). This model can
be formulated as the following equation.
Y=BotB1 X +BrXo+....... +B.X,te where, Y is
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dependent variable, B, is constant term, X, is
independent  variables, Bi,B,....pn are the
regression coefficients and € is the error term.
This equation can also be written in the following
form: Y=f(X;, X,,...,X,); Thus, the functional
form of the estimated model for determining
factors affecting the quantity of milk supplied and
its variables were estimated as follows:
S=PBotB1X 1P X HB:X5+P4X4+PsXste  where;
So=f(Xi, X, Xj, X4 Xs) where, S, is
dependent variable, X, is independent variables.
S =The quantity of milk supplied (tons/year)
X;=The number of cows milked (head)
X,=Average milk yield per cow (kg/head/year)
Xs=Dairy farming experience of farmers (year)
Xy=Livestock diseases; Do the occurrence of
animal diseases in farm? (1=yes, 0=no)
Xs=Price of milk (€ kg™)

The functional form of the estimated model for
determining factors affecting the quantity of milk
consumed and its variables were estimated as follows:

D=0 tB1X1+B2Xo B3 X5 +B4 X4+ Bs XsHB X6 te
where;

D.=f(X;, X,, X3, X4, X5, X¢) where, D, is
dependent variable, X, is independent variables.

D,,=The quantity of milk consumed (kg/per
capita/year)

Xi=Age of farmers (year)

X,=Household size (person)
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X3=Average monthly household income (€)

X4=Number of children less than 6 years old in
household (person)

Xs=Education of farmers (schooling years)

X¢=Price of milk (€ kg™)

In addition to these data, the multicollinearity
problem and the collinearity diagnostic were also
calculated for identify to correlation among the
independent variables in these models. High
tolerance (a tolerance close to 1) and low VIF
(Variance-Inflating Factor) (VIF<10) values
calculated in collinearity statistics of multiple
linear regression analysis show that whether or
not there is the multicollinearity problem among
the independent variables (Topgu 2008).

3. Results and Discussion
The data related to
characteristics of farmers were explained by
descriptive statistics (Table 1). In the present

SOCI0-economic

study, it was found that farmer's average age was
44.4 years, household size was 3.3 persons, the
number of cows milked was 11.9 head, farmers'
dairy farming experience was 19.1 years and the
average household income was €1862.6 monthly.
Moreover, it was determined that the average the
quantity of milk consumed and supplied was
118.8 kg and 40.6 tons, respectively and the
average milk yield per cow was also 4831.8 kg.

Table 1. Description statistics of variables used in models (supply and demand)

Cizelge 1. Modellerde kullanilan degiskenlerin tamimlayici istatistikleri(arz ve talep)

Variables Mean Standart deviation
- Supply of cows milk

Dependent variable

The quantity of milk supplied (tons/year) 40.64 26.30

Independent variables

Number of cows milked (head) 11.87 7.73

Average milk yield per cow (kg/head/year) 4831.85 986.80

Dairy farming experience of farmers (year) 19.13 7.96

Livestock diseases (1= yes, 0= no) 0.56 0.50

"Price of milk (€ kg™ 0.36 0.02
- Demand of cows milk

Dependent variable

The quantity of milk consumed (kg/per capita/year) 118.86 67.49

Independent variables

Age of farmers (year) 44.39 9.009

Household size (person) 3.27 0.96

Average monthly household income (€) 1862.64 1266.84

Number of children less than 6 years old in household (person) 0.43 0.67

Education of farmers (schooling years) 6.22 2.19

“Price of milk (€ kg™ 0.35 0.01

*] Euro=3.54 TRY (Turkish lira) in november 2016
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3.1. Supply of cow milk model were found significant as a result of

The estimated coefficients of the quantity of calculations such as determination coefficient
milk supplied are presented Table 2. As can be R’=0.625, F value (F=69.762 with sig.
seen Table 2, partial correlation scores among the  F=0.00<0.01), t-test and other tests. R? value of
variables were calculated less than 0.80. This 0.625 in model shows that 62.5% of the variance
result shows that there isn't the multicollinearity in quantity of milk supplied is explained by
problem among the independent variables. independent variables.
Besides, the independent variables selected to

Table 2.The multiple regression estimates for the quantity of milk supplied
Cizelge 2. Saglanan siitiin miktari igin ¢coklu regresyon tahminleri

Unstandardized Standardized Collinearity
Variables coefficients coefficients Correlations statistics
B Std. Error Beta t p Partial Part  Tolerance  VIF
Constant 105434 24.195 4358  0.000
X 2.181 0.146 0.641 14.896 0.000 0.718 0.631 0.967 1.034
X, 0.07 0.01 0.272 6.239 0.000 0.396 0.264 0.940 1.064
X3 0.623 0.143 0.189 4360 0.000 0.289 0.185 0.958 1.044
Xy -10.955 2.274 -0.207 -4.817 0.000 -0.316 -0.204 0.970 1.031
Xs 222.725 65.020 0.146 3425 0.000 0.231 0.145 0.980 1.020

Dependent variable: Y (the quantity of milk supplied); Independent variables: X;(number of cows milked), X,(average
milk yield per cow), X;(dairy farming experience of farmers), X,(livestock diseases), Xs(price of milk); Determination
coefficient R?>= 0.625; P: Statistical significance p<0.05; Durbin-Watson = 1.619 (1.5 < 1.6 <2.5); F=69.762 p=0.000

As can be seen from Table 2, there is a showed that the quantity of milk per farm would
positive and statistically significant relationship  decrease and cost would increase if the number of
(P<0.05) between the quantity of milk supplied cows milked in farm was less than the other
and some independent variables (the number of animals. In the study conducted in Jordan, it was
cows milked, average milk yield per cow, dairy found that there was a positive and significant
farming experience of farmers and price of milk) relationship between number of milking animals
and is a negative and statistically significant and the quantity of milk supplied (Altarawneh
relationship (P<0.05) between the quantity of 2015) Taking together the present and previous
milk supplied and livestock diseases. In the findings, it appears that the results of this study
present study, it was found that there was a corroborate to the previous findings.
positive and significant relationship between the In dairy cattle, it can be expected to increasing
number of cows milked and the quantity of milk  of its production and milk yield with precautions
supplied. This result shows that for each per one- taken as a result of determination of factors
unit increase in number of cows milked, the affecting milk yield (feed, diseases, etc), and this
quantity of milk supplied milk increases by 2.181  situation can also affects on quantity of milk
tons. But, this increase may not be easy. Because, supplied (Singh et al. 2010). In the present study,
it can be said to this increase expected in short run it was found that there was a positive and
is only possible with taking new animals to dairy  statistically significant relationship between
cattle farms, and this situation also shows a average milk yield per cow (P<0.05) and the
change depending upon farmer's income level. quantity of milk supplied. Thus, for each per one-
However, if the number of other bovine animals  unit increase in average milk yield, the quantity of
except cow increase in dairy cattle farms, this milk supplied increases by 0.07 tons. Besides, the
increase can affect adversely on farm's milk increase of total milk production depending on
production. Therefore, the increase in the number milk yield per cow will be positive effects on
of cow is rather important in farms. The result of  quantity of milk supplied, and that these findings
a study conducted by Dogan and Kiziloglu (2015) are in line with the findings of Singh et al (2010).
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It is necessary to work for many years in order
to be more economical in areas administration,
feeding and maintenance in dairy farming.
Because, farmers will also gain experience related
to this activity area in time (Giiler et al. 2016).
Thus, savvy farmers are expected to be effect on
amount of milk production. Besides, this situation
will also cause a positive effect on quantity of
milk supplied. In the present study, it was found
that there was a positive and statistically
significant relationship (P<0.05) between dairy
farming experience of farmers and the quantity of
milk supplied. This result shows that for each per
one-unit increase in dairy farming experience of
farmers, the quantity of milk supplied increases
by 0.623 tons. According to these results, it is
expected to increasing of dairy farming
experiences of farmers is positive effect on
average milk yield per cow.

Livestock diseases is one of the most
important factors that impact to production and to
productivity in farms. Because, these diseases are
cause of the cow’s inability to cope with demands
of high production, and of economic loss to the
dairy farming (Mulligan and Doherty 2008;
Thornton 2010). In some studies conducted
regarding economic losses of animal diseases,
they were found that diseases caused the loss of
milk production (Curtis et al. 1985; Pryce et al.
1999; Ingvartsen et al. 2003) In the present study,
it was determined that there was a negative and
statistically significant relationship (P<0.05)
between livestock diseases and the quantity of
milk supplied. This result shows that for each per-
unit increase in the number of sick animals, the
quantity of milk supplied decreases by 10.955
tons. Taking together the present and previous
findings, it can be said that is a major economic
problem for farmers of livestock diseases.
Because, milk yield can decrease considerably
depending on the increase in the number of sick
animals and so it can affect adversely on quantity
of milk supplied.

Generally, it is expected that more milk to be
supplied if there are more dairy farms or more
cows per farm in dairy cattle farms, and it is
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supposed that a higher price calls forth a greater
quantity supplied. Besides, only if farmers sell the
milk at a high price enough to cover the additional
costs in order to boost the production, it will be
profitable to increase milk production for they.
Thus, the quantity supplied normally also
increases as the price increases (William and Alan
2007). Taking into account all of these findings,
milk price is one of the most important affecting
farmers' income in dairy cattle activity. Because,
farmers' income may also increase significantly
depending on increase in milk price. In the
present study, it was found that there was a
positive and statistically significant relationship
(P<0.05) between the price of milk and the
quantity of milk supplied. This result shows that
for each per-unit increase in the price of milk, the
quantity of milk supplied increases by 222.725
tons. In a study conducted by Altarawneh (2015),
milk price found to be significant for the quantity
of milk supplied. Based on these results, it can be
said that these findings are in line with the
findings of William and Alan (2007), and
Altarawneh (2015).

In view of the above data, it can be said that
the variables have individual explanatory power
on the quantity of milk supplied and the
regression equation relating to these variables is
as follows:

Si=105.434+2.181X,+0.07X,+0.623X3-10.955X 4+
222.725Xste

3.2. Demand of cow milk

The estimated coefficients of demand function
are presented Table 3. Partial correlation scores
among the variables were calculated less than
0.80 (Table 3). This result shows that there isn't
the multicollinearity problem among the
independent variables. The independent variables
selected to model were found significant as a
result of calculations such as determination
coefficient R*=0.667, F value (F=69.291 with sig.
F=0.00<0.01), t-test and other tests. R? value of
0.667 in model shows that 66.7% of the variance
the quantity of milk consumed milk is explained
by independent variables.
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Table 3.The multiple regression estimates for the quantity of milk consumed

Cizelge 3. Tiiketilen siit miktari icin ¢oklu regresyon tahminleri

Unstandardized Standardized Collinearity
Variables coefficients coefficients Correlations statistics
B Std. Error Beta p Partial Part  Tolerance VIF

Constant 395.147 68.895 5.736 0.000

X, 1.163 0.309 0.155 3.766 0.000 0.253 0.151 0.944 1.060

X, -36.615 2.997 -0.519 -12.216 0.000 -0.646 -0.489 0.888 1.126

X3 0.01 0.002 0.225 5.538 0.000  0.358 0.222 0.974 1.026

X4 65.767 4.238 0.655 15.520 0.000 0.733 0.621 0.899 1.112

X5 7.688 1.273 0.249 6.041 0.000 0.386 0.242 0.945 1.059

Xe -864.780 181.040 -0.193 -4.777 0.000 -0.314 -0.191 0.986 1.015

Dependent variable: Y (the quantity of milk consumed); Independent variables: X;(age of farmers), X,(household size),
Xj(average monthly household income), Xy(number of children less than 6 years old in household), Xs(education of
farmers), X¢(price of milk); Determination coefficient R? = 0.667; P: Statistical significance p<0.05; Durbin-Watson =

1.923 (1.5< 1.9 <2.5); F=69.291 p=0.000

As can be seen from Table 3, there is a
positive and statistically significant relationship
(P<0.05) between the quantity of milk consumed
and some independent variables (age of farmers,
average monthly household income, number of
children less than 6 years old in household and
education of farmers) and is a negative and
statistically (P<0.05) between the quantity of milk
consumed and the others (household size and
price of milk). In the present study, it was found
that there was a positive and statistically
significant relationship (P<0.05) between age of
farmers and the quantity of milk consumed. This
result shows that for each per one-unit increase in
age of farmers, the quantity of milk consumed
milk increases by 1.163 litres. Besides, the
positive relationship between the age of farmers
and their milk consumption can also be
interpreted as an indication of their awareness of
the importance of milk consumption. The result of
a study conducted by Trung et al (2014) showed
that
relationship between age of the head of rural

there was a negative and significant
household and milk consumption, and it was
implied that the budget for milk consumption of
the rural household was limited. In contrast to
these findings, in the present study, it was found
that the age of farmers have positive effect on the
quantity of milk consumed. Similarly, in some
studies, it was determined that there was a
positive relationship between age and milk
consumption (Agbola 2003; De Alwis et al. 2009,
Bilgi¢c and Yen 2013). Based on these data, it can

be said that the results of this study corroborate to
the previous findings.

In the present study, it was found that there
was a negative and statistically significant
relationship (P<0.05) between household size and
the quantity of milk consumed. This result shows
that for each per one-unit increase in the number
of household, the quantity of milk consumed
decreases by 36.615 litres. That is, it can be said
that milk consumption will be decrease depending
on increase in the number of household. In the
study conducted in Jordan, it was determined that
there was a positive and significant relationship
between household number and the quantity of
milk consumed per capita (Altarawneh 2015). The
result of a study conducted by Davis et al (2014)
showed that household size have positively
influence on milk consumed. In contrast to both
of these studies, in the present study, it was found
that there was a negative relationship between
household
consumed. Based on this result, it can be said that

size and the quantity of milk
farmers may prefer to put the whole milk on the
market instead of separating of a certain quantity
for household consumption of milk produced
without considering the increase in household size
depending on increase in milk price.

It was found that there was a possitive and
(P<0.05)
between average monthly household income and

statistically ~ significant relationship
the quantity of milk consumed. This result shows
that, farmers' milk consumption can also increase

as the income of consumers is increase. Thus, for
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each per one-unit increase in household income,
the quantity of milk consumed increases by 0.01
litres. The result of a study conducted by
Altarawneh (2015) showed that there was a
positive and significant relationship between per
capita income and the quantity of milk consumed
per capita. Similar results were reported by
Rodolfo et al (1999), Phuong et al (2014) and
Terin et al (2015). Taking together the present and
previous findings, it appears that the results of this
study corroborate to the previous findings.

Generally, families have to take care to
development and nourishment of their children.
Therefore, it can be said to attach great
importance to milk consumption in families with
children. In the study, it was found that there was
a possitive and statistically significant relationship
(P<0.05) between number of children less than 6
years old in household and the quantity of milk
consumed. Thus, for each per one-unit increase
number of children less than 6 years old in
household, the quantity of milk consumed
increases by 65.767 litres. According to these
findings, milk consumption can increase for
farmers who have got to children less than 6 years
old in household. Similar results were reported by
Davis et al (2012), Bilgi¢ and Yen (2013), Trung
et al (2014) and Urak et al (2017). In this context,
it can be said that the results of this study
corroborate the previous findings.

There is an important role of education in
assuring consciousness on nourishment. Because,
it is also expected to increase of tendencies to
their milk consumption with increasing of
farmers' educational level and so this situation is
thought to be positive effect on milk consumption
of household. In the study, it was determined that
there was a positive and statistically significant
relationship (P<0.05)
educational level and the quantity of milk

between farmers'
consumed. Thus, for each per one-unit increase
farmers' educational level, the quantity of milk
consumed increases by 7.688 litres. The result of
al (2017)
a negative and

a study conducted by Urak et
determined that there was
significant relationship between educational level
and milk consumption. However, in the present
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study, it was found that there was a positive
relationship between education and milk
consumption. Similarly, in some studies, it was
found that there was a positive relationship
between educational level and milk consumption
(Agbola 2003; Fuller et al. 2007; Bilgi¢ and Yen
2013; Terin et al. 2015). Thus, it can be said that
the results of this study corroborate the previous
findings.

Price plays an important role in a market
economy. Because, if the price of milk is very
high, its market potential may be very small or if
the price of milk declines, people will tend to
drink more milk (William and Alan 2007). Taking
into account all of these findings, it can be said
that milk price is one of the factors affecting the
quantity of milk consumed of household. Also,
the quantity of milk consumed of household may
change depending on increase or decrease in milk
price. In the present study, it was determined that
there was a negative and statistically significant
relationship (P<0.05) between the price of milk
and the quantity of milk consumed. Thus, for each
per-unit increase in the price of milk, the quantity
of milk consumed decreases by 864.780 litres.
Additionally, it can be said that milk consumption
has become more price-responsive and it may
decrease the quantity of milk consumed of
household when milk price increases. In a study
conducted by Altarawneh (2015), it was found
that if milk price increases by 1 percent, the
demand for milk decreases by 1.135 percent.
Similar results were reported by William and
Alan (2007) and Altarawneh (2015).

In view of the above data, it can be said that
the variables have individual explanatory power
on the quantity of milk consumed and the
regression equation relating to these variables is
as follows:

D;,,=395.147+1.163X,-36.615X,+0.01 X5+
65.767X 4+ 7.688X5-864.780Xct+e

4. Conclusions

In the present study conducted in order to
estimate factors affecting demand and supply of
cow milkin dairy cattle farms in central district of
Canakkale province, it was found that the most
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important factors affecting the quantity of milk
supplied were the number of cows milked,
average milk yield per cow, dairy farming
experience of farmers, livestock diseases and
price of milk, and that the most important factors
affecting the quantity of milk consumed were age
of farmers, household size, average monthly
household income, number of children less than 6
years old in household, education of farmers and
price of milk. Thus, it has been concluded that the
price of milk is rather important for both the
quantity of milk supplied and the quantity of milk
consumed and there will be changes in these
quantities (milk supplied and milk consumed)
depending on decrease or increase in the price of
milk. Taking all of these findings into account, it
can be said that the supports provided by
government to farmers' in order to reduce costs of
feed, and to take new cow to dairy cattle farms
can contribute to increasing of milk production.
As the result, it is expected to be important effects
on milk industry of incentives and agricultural
supports applied by government related to the
price of milk for increasing consumption and
production of cow milk. Besides, the present
study is expected to contribute for similar studies
performed in future.
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