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Abstract: The purpose of this study is to identify the shares of the intermediaries in the Eastern Mediterranean region milk supply
chain (I) and to estimate the factors influencing the raw milk marketing preferences of milk producers (II). The research was conducted
in 2017 with 102 dairy farms and 36 dairy industry enterprises in Hatay, Kahramanmarag, and Osmaniye provinces. As a result of the
research, it was found that 85% of the milk produced by dairy farms was offered to the market, 65% of the milk entering the supply chain
was transferred to the dairy industry and the average capacity utilization rate of the industry was 37%. It was found that the most rational
chain for the milk producers and dairies among the 4 main marketing channels in the region is the third channel, which has two stages.
Binary logistic regression was found to be significant (p < 0.01) as a whole. It was found that “scale” and “price” variables explained the
variation in marketing preference by 70%. The cattle unit in the livestock enterprise has a positive effect on the transfer of milk to the
industry, and the possibility of selling the milk directly at a higher price has a negative effect. For a more sustainable market organization

and supply chain, business scales need to be increased and raw milk prices should be linked with production costs.
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1. Introduction

Milk is of great importance for adequate and balanced
nutrition of human beings. In 2018, 843 million tons of
milk was produced by 150 million livestock enterprises,
mostly in developing countries [1]. Today, almost all of the
raw milk supplied to the market for processing is produced
in dairy cattle farms. 90% of production of 22 million
tons in the year 2019 in Turkey was obtained from dairy
farming. The share of the region in which the research is
conducted in national cattle stock and milk production is
around 3% [2-4].

The two main actors of the dairy sector are dairy farms
and dairy industry enterprises. Dairy farm enterprises are
the backbone of the livestock sector, as they directly affect
not only the milk and dairy products market, but also the
red meat market, feed industry, and sector employment.
The prerequisite for the continuity of production in these
enterprises is to provide technical (care and feeding,
genetic improvement, productivity) and health (preventive
and therapeutic medicine) services and criteria at a good
level. However, successful and sustainable dairy cattle
breeding also depends on a rational market organization

* Correspondence: mferitcan@yahoo.com

and a stable market [5-7]. For the producer, sustainability
can be achieved with a reasonable profitability at the end of
the period provided that the reference values and balances
in the capital structure are taken into account. The market
structure dominating the sector determines the current
raw milk prices, which is the most important variable for
profitability along with production costs. Organizational
dysfunction and oligopsonic market structure in Turkey
results in the industrial sector imposing unfair and
unprofitable prices on the producer [7-9]. This situation
has an effect on the marketing preferences of the producer,
causing informality, low capacity usage in the industry,
and public health risks. The marketing organization and
raw milk supply chain in the dairy sector are critical in
solving these problems.

Marketing, which has been a dynamic concept with
its constantly changing definition for the last hundred
years, is a main business function. Marketing, which
is a planning process targeting consumer needs and
satisfaction from investment after the sales by using
the marketing mix (product, price, place/distribution,
promotion), now focuses on relationship rather than
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operations. Agriculture and livestock marketing is all
the transactions of the products from the producer to
the end consumer and their effects on the relevant actors
(producer, intermediary, seller and consumer), including
the definition above [5,10,11]. The fact that raw milk is
also exposed to various processes until it turns into final
products brings to mind the relationship between the
structure and functioning of the milk supply chain and the
marketing preferences of dairy farms. The manufacturer’s
marketing preferences are affected, on the one hand, by
the structure and functioning of the relevant market, and
by the technical and socioeconomic variables of their own
business on the other [12-14].

Milk supply chain consists of all the stages and channels
through which milk is produced until it reaches the final
consumer. Throughout this chain there are channel
members with coinciding or conflicting interests. The milk
supply chain channel members in Turkey are dairy farms
and dairies/factories that make up the dairy industry,
producer associations and/or cooperatives, milk collection
centers, brokers and traders. These perform many functions
such as milk production, cooling, physicochemical
and microbiological analysis, transportation, storage,
processing, and packaging. Meanwhile, there are value-
added resales due to transportation and changes in shape,
where the selling price of one channel member constitutes
the cost of the other. While the margin at each stage of the
supply chain is referred to by its name, the total marketing
margin is the sum of the margins at all stages. From these
explanations, it is understood that retail prices include
the cost of production of raw milk as well as the cost and
profit shares of all actors in the supply chain [15-18]. The
importance of the abovementioned operations to our
subject is that the shares of dairy farms in the supply chain
are not only for the sustainability of the sector, they also
affect the producer’s marketing preferences, the quantity
and quality of the product, consumer welfare, and public
health.

In the Eastern Mediterranean region, no comprehensive
study was found in the literature on intermediary shares
in the milk supply chain and factors affecting marketing
preferences. The purpose of this study is to identify the
intermediary shares in the milk supply chain in the region
(I) and to estimate the factors affecting the raw milk
marketing preferences of producers (II). Reflecting the
perspective of both the producer and the industrialist, this
research is expected to make a contribution for a more fair
and stable operation in the dairy sector.

2. Materials and methods

2.1. Study area and sampling
The research was conducted in the Eastern Mediterranean
region in the provinces of Hatay, Kahramanmaras and
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Osmaniye in 2017. For dairy farms and dairies, the

minimum sample size was identified with a 10% maximum

margin of error. The distribution of the sample by provinces

was made by taking into account the records and activity

reports of the relevant official institutions [4,19]. The

sample was determined using the formula below:
n=N/[1+Nx(e)].

Here, n indicates the minimum sample size, N indicates
the number of enterprises in the region, and e indicates the
maximum margin of error [20,21]. With this formula, it
was calculated that at least 100 dairy farms and 33 dairies
(livestock based industrial enterprises) should be sampled
in the region where the research was conducted. As a
result, the research was conducted with 102 dairy farms
and 36 dairies.

2.2. Questionnaire

Face to face survey method was used for data collection.
A preliminary survey was conducted with some producers
and industrialists before finalizing the surveys. The
survey forms were created after the necessary corrections
with questions including socioeconomic and technical
characteristics (i) of dairy farms and dairy industry
enterprises, raw material procurement and product sales
prices (ii), views on the functioning of the market, and
their preferences of marketing methods (iii).

2.3. Calculations of the margins
The shares of channel members in the retail price were
calculated in terms of both absolute monetary value and
relative value of the relevant year. In the milk marketing
chain, the selling price of one of the channel members
is the cost of the other member to which they serve as a
supplier. Therefore, the unit margin has been calculated by
taking the difference between the average current selling
price and cost (Turkish currency, TRY). In the calculation
of the margin, the relative share of the unit margin in the
unit sales price was considered [17,18,22]. While buying
and selling prices in the supply chain of milk producers
and dairies are obtained through questionnaires, data on
milk hawkers, an unregistered activity, were identified
with the help of declarations of producers, dairy farms,
and producers’ unions. For the retail milk price offered
for final consumption, the average price of 1 L of full-fat
UHT and pasteurized packaged milk offered for sale in the
chain supermarkets in the relevant provinces was taken
into account.

Equations used are as follows [17,18,22]:

- Unit margin (TRY) = unit milk sales price - unit

milk cost (I)
- Margin (%) = (unit margin/unit milk sales price) x

100 (Im
- Producer’s share (%) = (raw milk price/retail milk

price) x 100 (I11)
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2.4. Statistical analysis and logistic regression model

The technical and socioeconomic characteristics of dairy
farming and dairy industry enterprises, their views and
preferences for marketing were identified by central
tendency and distribution measures. The relationship
between milk purchase prices and capacity utilization
levels of dairy farms was analyzed using Spearman
correlation analysis. The factors affecting the marketing
preferences of the milk producers were estimated with
binary logistic regression (BLR), one of the non-parametric
regression methods. BLR is a flexible and practical
method that examines the effects of independent variables
on the categorical dependent variable. The dependent
variable in the model is marketing preference of the milk
producers (0: by their own means; 1: through industry).
The explanatory, i.e. independent variables, were selected
as the producer’s age, education level, average monthly
income, type of herd, farm scale, location of farm, and raw
milk sales prices. Results of the model were interpreted
with variable coefficients and Wald statistics [8,13,23-26].

3. Results
The findings are summarized in four categories:
socioeconomic and technical characteristics of producers

and industrialists themselves and their businesses (I),
preferences and views about supply and marketing (II),
margins along the milk supply chain (III), and results of
the model (IV).

Table 1, which includes some important characteristics
of dairy farms, revealed that the age and occupational
experience of the farmers participating in the research
were average and their education level was relatively low.
The average monthly income is close to the minimum
wage level of the relevant year, but it is quite insufficient
compared to the number of employed labour force. The
majority of businesses are small scale and rural. If the milk
consumed by calves is not taken into account, almost all of
the milk produced is put on the market.

Some important characteristics of dairy industry
enterprises are summarized in Table 2. While the age and
experience of dairy managers are similar to those of dairy
farms, their education level is higher. Since the average
monthly turnover has wide variation and low response
rate, they are not included in the table. Dairy farms, which
are established in a more central position than dairy cattle
businesses, supply the milk they use as raw material from
an average of 23 different producers and use more than
80% of it in cheese and yoghurt production. Average

Table 1. Some socioeconomic and technical characteristics of dairy farms.

Characteristics of dairy farms N ?;I(einSD) ?ﬁidnifll\rjlax)
Farmers’ age (year) 102 42.11+11.92 -
Producers’ Occupational experience (year) 101 18.41 £ 11.57 -
features Education level 102 - 2 (1-5)°
Average monthly income 102 - 2 (1-6)°
Number of livestock unit® 102 6 (1.2-49)
Number of workforce 102 - 2.5(1-8)
Location of farms/enterprises 102 - 2 (1-6)¢
Dairy Distance from the nearest market 102 - 2 (1--3)¢
farms’ The usage of raw milk produced Percentages (%)
technical Supplied to different markets 85.0
features Consumed by calves 11.3
Consumed by family members of farmers 2.3
Converted into dairy products 1.4
Total percentages of raw milk to be produced 100.0

*1: Elementary school, 2: Middle school, 3: High school, 4: Bachelor, 5: Postgraduate.
®1: Less than 999 TRY, 2: 1000-1999 TRY, 3: 2000-2999 TRY, 4: 3000-3999TRY;
5: 4000-4999TRY, 6: more than 5000 TRY ($1 USD = 3.4 TRY in 2017).

¢ The reference unit was an adult dairy cow.

41: Centrum of the village, 2: Out of the village, 3: Centrum of the town, 4: Out of the

town, 5: Centrum of the city, 6: Out of the city.
€1: 0-9 km, 2: 10-19 km, 3: 20 km and more.
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Table 2. Some socioeconomic and technical characteristics of dairies.

Characteristics of dairies N ?;I(einSD) ?I{Zidni?lr\lflax)
X Manager’s age (year) 36 40.35 + 8.39 -
?é[;ri%:rs Occupational experience (year) 36 15.11 + 8.46 -
Education level 36 - 3 (1-5)*
Number of workforce 36 - 5 (2-200)
Location of dairies 36 - 3 (1-6)°
Distance from the nearest market 36 - 1(1-3)¢
Number of producers from who milk obtained 36 - 23 (3-100)
Production capacity (ton/day) - I 36 - 10 (1-200)
Dairies technical Actual level of output (ton/day) - I 36 - 3.75 (0.2-45)
features Capacity utilization rate [(II /I) x100)] 36 - 37.5%
The usage of raw milk to be processed Percentages (%)
Use in “cheese” making 42.8
Use in “yogurt” making 39.0
Use in “butter” making 13.5
Use in “buttermilk” making 4.7
Total percentages of raw milk to be processed 100.0

*1: Elementary school, 2: Middle school, 3: High school, 4: Bachelor, 5: Postgraduate.
®1: Centrum of the village, 2: Out of the village, 3: Centrum of the town, 4: Out of the

town, 5: Centrum of the city, 6: Out of the city.
€1: 0-9 km, 2: 10-19 km, 3: 20 km and more.

capacity utilization rate-CUR for dairy farms in the region
is 37%.

Table 3 shows the important preferences and views of
dairy farmers and dairies about supply, sales, marketing,
and profitability. It can be seen from the table that 65%
of the producers transfer their milk to the industry, and
approximately one third prefer street vendors/milk
hawkers and direct sales to the market. The most critical
factor that directs the milk producers to the relevant
channel member is guarantee, that is, continuous sales.
The most important factor in the supply decision of dairies
is cost. The most profitable channel member in the sector
is dairies according to dairy farms and retail markets
according to dairies. According to both main stakeholders,
the most important problem in the sector is unfair pricing
and price fluctuations in raw milk and it has been declared
that the responsibility for solving these problems belongs
primarily to Turkey Ministry of Agriculture and Forestry.

The results of the research also show that the
producers usually take their milk to the dairy with
their own vehicles, while some prefer traders. The milk
industrialists, on the other hand, supply the milk directly
from the producer to a large extent (78%), only 22% of
dairies use producer unions, collectors, and traders.
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Table 4 shows that the average raw milk sales price
at farm gate in Eastern Mediterranean provinces in 2017
was 1.19 TRY. Milk producers and dairies answered very
low and normal, respectively, to the 5-point Likert-type
question in which the opinions of the producers about
sales and the supply prices. The average transit time of
money into the hands of the milk producers after sales has
been found to be between 15 and 30 days.

Figure 1 summarizes the intermediary shares in the
Eastern Mediterranean region milk supply chain in 2017,
both numerically and proportionally. Marketing channels
in the region are realized in 4 different ways, namely
direct (I), single-stage (II), two-stage (III), and three-
stage (IV). The producers obtain the highest share (100%)
from the first channel to which they sell milk directly,
and they obtain the second highest share (58%) from the
channel of street milkmen. However, the rational way of
processing milk under healthy conditions and meeting
the final markets is to transfer it to the industry. When the
figure is examined again from this point of view, the most
reasonable way for both the producer and the industrialist
is 3rd channel. While the producer sells at a higher price
than the second and fourth channels in this channel, the
milk industrialist gets the highest share from the supply
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Table 3. Opinions and preferences of the main stakeholders about the milk marketing.

Questions regarding milk marketing

Distribution of the responses in descending order

Responses Percentages (%)
a. I prefer to sell to dairies 29.8
b. I prefer to sell to street sellers (off the record) 28.7
;X\lf(l:ere do you prefer to sell your raw c. I prefer to sell to dairy traders 21.3
(asked to dairy farmers) d. I prefer to sell to producer associations 13.9
e. I prefer to sell directly to consumers 6.3
Total 100.0
a. Because of guarantee sale 37.4
b. Because of mutual trust and confidence 23.5
IL. Wha.t is the main reason that ) c. Because of absence of the options 20.3
determines where to sell your raw milk? - - -
(asked to dairy farmers) d. Because of higher price of milk 13.5
e. Because of transportation advantages 5.3
Total 100.0
a. Because of cost advantages 31.3
b. Because of continuity and trust in supply 22.9
I1. What is the main reason _for c. Because of absence of the options 22.9
choosing your current supplier? - - -
(asked to dairies) d. Because of getting quality milk 20.0
e. Because of transportation advantages 2.9
Total 100.0
Dairy farms® Dairies
a. Dairies 48.6 5.4
IV. In your opinion, who is the most b. Retail shops 38.1 703
profitable in the dairy supply chain? c. Street sellers 12.3 16.2
(asked to both of them) d. Dairy farmers 1.0 0.0
e. Dairy traders 0.0 8.1
Total 100.0 100.0
Dairy farms® Dairies
a. Unfair price of raw milk and price fluctuations 65.7 30.6
VL. In your opinion, what is the biggest b. Producer associations’ inadequacy in marketing 15.2 8.3
problem about the dairy marketing? c. Inadequacy of government incentives/supports 9.5 27.8
(asked to both of them) d. Due to too many middlemen 6.7 16.7
e. Unregistered and uncontrolled production 2.9 16.6
Total 100.0 100.0
Dairy farms® Dairies
1. Ministry of Agriculture and Forestry 49.5 41.7
V.In yo% OIf)ini}?n’(‘iAll'ho ishmainlylf( ) 2. Producer associations 39.0 11.1
;iiﬁ)olgis?e or handling the marketing 3. Dairies 6.7 56
(asked to both of them) 4. Dairy farmers 2.9 33.3
5. Municipalities/municipal government 1.9 8.3
Total 100.0 100.0

“Farmers responses were primarily considered in descending order for last 3 questions.
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Table 4. Average raw milk prices, participants’ opinions and trade payment times in 2017.

Questions about raw milk prices and payment times

Mean (X + SD) Median (Min-Max)

Farm gate raw milk selling price acc. to dairy farmers 1.19° £ 0.42 -

Dairy farmers’ opinion about selling prices - 1(1-5)°
Dairies’ opinion about purchasing prices - 3 (1-5)°
Payment times acc. to dairy farmers and dairies - 3 (1-4)

2$1 USD = 3.4 TRY in 2017.
®1: Very low, 2: Low, 3: Normal, 4: High, 5: Very high.

1: 0-7 days, 2: 8-14 days, 3: 15-30 days, 4: 31 days and more.

[Producer 100%
Producer®¥* — MOTL  Syreet Seller

{Producer%% —> LI9TL Dairies —> 255TL

()

(m

(I

)

—> I2TL - Consumer

— 19TL - Consumer
Retail Market — 3BTL Consumer}

Loducerzx% —> 08TL Collecting Trader — '*™  Dairies — >*™ Retail Market — 3™ Consumer

Figure 1. Average selling prices and producers’ margins according to different dairy supply channels

($1 USD = 3.4 TRY in 2017).

Table 5. Model findings regarding the factors influencing producers’ marketing choice.

B S.E Wald Sig. (P) Odds (Exp. B)
Constant 8.677 2.781 9.735 0.002 5865.283
Farmer’s age -0.039 0.038 1.014 0.314 0.962
Education level 1.219 1.225 0.989 0.320 0.296
Farmer’s income 0.274 0.836 0.107 0.743 1.315
Location of farm -0.650 0.706 0.847 0.357 0.522
Type of herd 0.664 0.741 0.804 0.370 1.943
Number of livestock unit 0.161 0.072 5.070 0.024 1.175
Current raw milk prices -6.444 2.144 9.030 0.003 0.002

Model X? -2 log likelihood Pseudo R?
Model Summary

55.951 43.423 0.707

chain with 53% [(2.55-1.19)/2.55 x 100] from this channel.

In this study, the statistical analysis of the data show
that dairy farms that transfer their milk to the industry
through a channel member have higher production value
(p < 0.05) than those that directly put them on the market
through their own means. Significant positive correlations
were found between the milk purchase prices of dairies
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and CUR and the amount of milk processed (p < 0.05).
Table 5 summarizes the results of the model showing
the factors that affect the raw milk marketing preferences
of dairy farms.
Hosmer-Lemesov test result (x2 = 8.093; p = 0.424)
shows that there is no significant difference between
observed and predicted values. The model was found to
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be significant as a whole (p = 0.000). The independent
variables explain the variation in the milk producer’s
marketing choice by 70% (Nagelkerke R square 0.707).
The variables affecting the marketing preferences are farm
scale (p < 0.05) and current raw milk price (p < 0.01). The
coefficients and values of these variables show that as the
number of cattle in the enterprise increases, the milk is more
likely to be transferred to the industry, and the producer
turns to direct sales when they have the opportunity to sell
milk at a higher price. The age, education, income level of
the producer, herd type and the geographical location of
the enterprise do not have a significant effect on the model.
Lastly, the findings obtained from the interviews with
the producer unions in the region need to be discussed.
The suggestions of the associations can be summarized as
giving priority to older producers in financial supports,
implementing the contracted production model,
producers assuming more responsibility for protecting
and improving raw milk quality, and finding new markets
where the occasional excess milk supply can be sold.

4. Discussion

An effective and strong marketing organization that will
increase marketing efficiency in the dairy sector depends
largely on a rational supply chain and functioning that
protects the mutual rights and interests of the actors. The
most important issues in healthy operation of this chain
are the efficient organization of producers, the growth
of enterprise scales, the association of raw milk prices
with costs, and the integration of producer-industrialists
[6,7,27]. These research findings and results of the model
especially highlight the scale and price issues.

When the findings are analyzed in terms of the scale
dimension, it is seen that the producers who supply their
milk to the industry have a higher production level than
those who directly put it into the final market. Here, high
production capacity increases the bargaining power of
the producer in pricing and contributes to the increase
of marketing productivity. A study conducted in Trakya
confirms the positive relationship between enterprise
scale and milk supply to industry [13]. These findings
also indicate that the increasing enterprise scale will
increase integration with the industry. Also if scale and
CUR issues are evaluated accurately and realistically in
the feasibility studies of livestock investment projects,
the possible risks of entrepreneurs during the operation
period will decrease [28]. Low CUR for dairies that use
raw milk in cheese and yoghurt production is a result of
year-round supply difficulties, primarily during the winter
months. This also points to the seasonality in cow milk
supply. Another reason may be unfair competition due
to production under the counter. CUR in the region of
37% on the average dairy coincide with values reported as

30% in a similar study and 39% in a total of 1725 dairies
in Turkey [3,29]. Today, Turkey still lags behind the rest
of the EU average in terms of scale and efficiency; as the
desired scale increases are achieved, the negativities in the
industry due to supply and CUR will gradually decrease
[6]. As the results of the research also show, dairies are able
to supply raw materials at higher prices as the amount of
milk they process increases, and scale increases can also
reduce producers’ dissatisfaction with the price.

When the findings are analyzed in terms of the price
dimension, the results of the statistical model show that
the “possibility to sell milk at a higher price” leads the
producer to direct sales. Although mutual trust and
stability are very important in supply and sales preferences,
low purchase prices in raw milk, which are not associated
with costs, are the source of the problems. In the study,
the milk producers’ statement of “not at all satisfied”
about the prices also confirms this finding. Pricing, which
has not been fair and accurate for many years, has led to
chronic problems in the industry such as low CUR, unfair
competition, fraudulent practices on raw materials, public
health risks, and slaughter of milking cows [7,27,29,30].
It is even probable that the current prices announced
will negatively affect animal health and welfare. Because,
as feed prices increase, the decline in milk prices may
encourage the producer to use less feed and spend less
on veterinaries, which may pave the way for diseases. All
these evaluations show the importance of national raw
milk price and quality-price relationship.

National raw milk prices, which should be determined
by consensus between the producer-industrialist-public,
should ensure sustainability in production by considering
the common interests of the stakeholders, and observe the
quality and regional differences. The reference point in
pricing should be the balance between selling price and
input costs. Since the studies on the economic analysis
of dairy farms clearly reveal the relative share of feed
expenditures in all cost items, it would be correct and
practical to use the proportional relationship between raw
milk and feed, namely the milk/feed parity in pricing. This
value should be in the band of 1.5-2 according to producer
organizations and academia, whereas in the last 20 years in
Turkey, unfortunately, it remained only slightly above one
[12,31,32]. Considering the relatively more stable factory
feed prices rather than roughages, which follow a wider
price range periodically, current raw milk prices in the
region even fall behind the 2017 average recommended
price (1.3 TRY = 0.38 USD in 2017). In addition, if the
national raw milk recommendation price for October-
December 2020 was determined according to 1.5 parity,
the price of a certain quality of raw milk would not be
2.30 TRY/kg today (= 0.31 USD in January 2021), but it
would be minimum 3 TRY/kg (= 0.41 USD in January
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2021). This opinion also supported by international milk
markets. To give an example for December 2020, farm gate
raw milk prices (adjusted for 4.2% fat and 3.35% protein)
in European Union, United States and New Zealand were
35.3, 31.9, and 31.0 EUR/100 kg, respectively (1 EUR =
9 TRY in December 2020) [33]. For the period of 2004-
2018, EU-28 minimum and maximum raw milk prices
were 24.39 and 40.21 EUR/100 kg, respectively. EU’s
producers struggle to production plan for the future, due
to the large price volatility [34]. These figures indicate the
importance both of price and price stability in developing
and developed countries. While the recommended price
of raw milk determined as 2.80 TRY/kg by the end of April
2021 by the Food Committee is not found satisfactory, it
is emphasized that decision-making on pricing should
be transferred from this committee to the National
Milk Council.! The fact that these prices and rates are
not accepted is attributed to the inflation anxiety of the
public and the pressure of the industrial sector [14].2
Industrial power and pressure in Turkey is also apparent
in the raw milk market in high-firm concentration ratio
[7]. Similarly, the coefficient that reveals the bargaining
power of the producer in Iran is quite low compared to the
industrialist [14]. Contrary to above statements, Brazilian
raw milk market is very close to perfectly competitive and
no oligopsony power over the input market [35].

Although raw milk pricing happens in an oligopsonic
market, the industrialists, producers, and the state cannot
be completely held responsible for low prices. Because
unit milk sales prices also depend on the physical and
microbiological quality of the milk, the milking system of
the enterprise, cooling facilities, and production volume.
This study showed that there are differences of up to 0.60
TRY between prices even in the same region and season
(Table 4). Since raw milk tends to get easily spoilt, this
quality isimportant not only for productivity in the industry
but also for public health. However, achieving this quality
depends on making technical and economic investments
and managing cattle health with rational principles. If the
quality-price relationship is not established correctly in
the relevant region, these cost increases that occur while
increasing the quality will unfortunately lead to a decrease
in profitability.

In the dairy sector, especially the pricing, there are close
relationships between organization, scale and quality, and
the supply chain. While the structure of the milk supply
chain has an impact on milk prices, intermediary margins
and quality, the prices that are formed or announced in
the market are also effective on the variety and length of
this chain. Milk marketing channels in Turkey, currently

against the producer and consumer, are a long and
complex structure [5]. In practice, although the variety
and length of the chain depends on economic, geographic,
technical, and demographic variables, the rational one
is the short and efficient one. Such a structure will bring
along a healthier relationship between producer and retail
prices. Because in many countries, including Turkey, there
is an asymmetric price transmission between raw and
retail milk prices is against the producers [18]. In order to
overcome this problem, it is among the suggestions that
cooperatives and producer unions should establish dairy
industry enterprises [27]. Of course, it is also necessary to
ensure an infrastructure where these structures can make
intervention purchases that can maintain price stability
during peak periods of milk supply. The implementation
of the contracted production model suggested in this study
may be useful. However, necessary precautions should be
taken to prevent this model from turning into a process
where the producer is tied up with an advance payment.
The results of the study show that there are 4 different
raw milk supply chains in the Eastern Mediterranean
region. Although upmost producer benefit is possible
through direct sales to the consumer, the shortest channel,
this model is unacceptable except in exceptional cases.
Because the only way to meet the quality, quantity, and
diversity demands of markets by complying with public
health criteria is to transfer milk to modern dairies and
factories in sufficient quantity and quality. Moreover,
there are only a few animal enterprises in Turkey that
can fulfill the requirements of the “Communiqué on the
Raw Milk Supply” numbered 2017/20, namely, having a
physical and microbiological product quality (protein,
acidity, density, number of colonies, etc.) that can sell
raw milk directly to the consumer and that is free from
zoonotic diseases [36]. Therefore, there are only the 3rd
and 4th channels left, in which the industrialist is also
in the supply chain. It is the 3rd channel that will serve
the common interests of producers and industrialists.
Because this channel not only gives the milk producer
the opportunity to sell milk at high prices and have the
best relative share in the retail price, but also offers the
highest marketing share to the industrial segment. In this
channel, which has two stages, dairies usually collect and
process milk with their own vehicles and ship them to the
grocery stores/supermarkets they have a contract with.
The intermediary shares identified in this study coincide
with a similar study conducted in Antalya in 2011 [17].
3-fold relations/increase between the packaged UHT milk
price and milk price at the farm gate in Turkey support
the findings of this research [37]. A study conducted in

! Bloomberg HT (2021). Gida Komitesi ¢ig siit tavsiye fiyatin belirledi [online] (in Turkish). Website https://www.bloomberght.com/gida-komitesi-cig-

sut-tavsiye-fiyatini-belirledi-2270449 [accessed 11 December 2020].

2 Yildirim AE. Tarim, Siit. Cig siit referans fiyati. Tarim Diinyas1 2020 (in Turkish).

664


https://www.bloomberght.com/gida-komitesi-cig-sut-tavsiye-fiyatini-belirledi-2270449
https://www.bloomberght.com/gida-komitesi-cig-sut-tavsiye-fiyatini-belirledi-2270449

CAN et al. / Turk ] Vet Anim Sci

Slovakia showed that between the years of 2001 and
2007, the share received by producers from retail prices
decreased from 52% to 35% and there was around 3 times
the relationship between retail and farm gate prices [18].
The low bargaining coefficient of Iranian producers against
industrialists is also an indication of their low retail share
[14]. Horizontal integration via marketing cooperatives or
strong farmer organisations is recommended for producers
in their relations with suppliers and to overcome market
related problems [8,9,34,38].

The transfer of raw milk to the industry through the
supply chain is almost a necessity, as emphasized before.
However, the industrial processing rate of milk in our
country is still behind the developed countries. For
example, while this ratio is over 95% in Germany and the
United States of America, and 85% in Poland, this ratio is
45% in Turkey and it is 71% in Kars province [3,27,34,38].
In this study, this ratio was identified to be 65% in Eastern
Mediterranean region, which is close to the ration of Turkey
in general. The marketing preferences of the producer
and the factors that shape this preference are effective in
keeping this ratio low compared to developed countries.

In the study, the explanatory power of the model
established to estimate the factors affecting the marketing
preferences of the producer was found to be 70%. It may
be suggested that similar studies to be conducted after
this should focus on other significant variables that may
explain the dependent variable further. In the Eastern
Mediterranean region, the effective factors in the direct
(from the farm gate or mobile vehicle) sale of milk to
the consumer are enterprise scale and raw milk prices.
This result coincides with the effect of current milk sales
price on Trakya producers’ marketing their milk through
cooperatives, and it conflicts with the effect of education

References

1.  FAO (Food and Agriculture Organization of the United
Nations). Gateway to dairy production and products. Milk
production. Technical Report. Rome, Italy: FAO; 2020.

2. Akbay C, Tiryaki Yildiz G. Tiiketicilerin ambalajli ve agik siit
titketim aligkanliklarinin karsilagtirmali olarak incelenmesi:
Kahramanmaras 6rnegi. KSU Fen ve Mithendislik Dergisi
2007; 10 (1): 89-96 (in Turkish with an abstract in English).

3. Akin AC. Tiirkiyede siit sektdriiniin degerlendirilmesi: Inek
stitii arzinda mevsimsellik. Hayvancilik Sektoriine Ekonomik
Bakis. 1st ed. Ankara, Turkey: Iksad Publishing House; 2020.
pp- 5-28 (in Turkish).

4.  DOGAKA. TC Sanayi ve Teknoloji Bakanligi, Dogu Akdeniz
Kalkinma Ajansi, Dogu Akdeniz. Hatay, Turkey: 2020;
DOGAKA (in Turkish).

level of producers [13]. It can be said that, in Turkey, scale
increases, primarily in raw milk sales prices associated
with production costs, and education-distribution work
will enable more raw milk to be transferred to the industry.
In this context, improvements will contribute not only to
dairy enterprises, but also to the sector and the national
economy.

In addition to the actors such as the European Union,
New Zealand, and Australia, which still have a say in milk
production and trade in the world, developing countries
such as India and Pakistan have started to use their potential
as well. Low genetic capacity, limited feed resources, and
diseases are the main obstacles for developing countries
[1,39,40]. The suggestion of finding new markets for excess
milk supply in this study is an indication of a need and
vision. Now, Turkey should discuss entering new markets
by increasing the quality and meeting international criteria
rather than increasing production. To achieve this, it
is necessary to establish a fairer market structure and to
eliminate diseases, which are obstacles for international
trade.

We think that the findings and suggestions of this
research will contribute positively to the structure and
functioning of the sector. It seems possible to achieve the
desired permanent improvements in the milk supply chain
and marketing organization only with the joint efforts and
coordination of the main stakeholders, namely dairy cattle
enterprises, producer organizations, dairy industry, and
the relevant ministry.

Acknowledgments

The study was supported by Hatay Mustafa Kemal
University, Scientific Research Projects Commission
Directorate with a project number of 14680.

5. Cevger Y, Aral Y, Sakarya E. Hayvancilik Ekonomisi. 1st
ed. TC. Anadolu Universitesi Yayin No 2361. Eskisehir,
Turkey:Anadolu Universitesi; 2011 (in Turkish).

6.  Can MF Tirkiye hayvancilik politikalarmim AB ile etkilesimi
ve olast sonuclari. Atatiirk Universitesi Veteriner Bilimleri
Dergisi 2018; 13 (2): 242-250 (in Turkish with an abstract in
English). doi: 10.17094/ataunivbd.321172

7. Gunla A. Cig siit pazarlanmasinda siit sanayi isletmelerinde
firma yogunlasma oranlarinin aragtirilmasi: Burdur ili 6rnegi.
Katkas Universitesi Veteriner Fakiiltesi Dergisi 2011; 17 (1):
101-106 (in Turkish with an abstract in English). doi:10.9775/
kvfd.2010.2520

8. Can MF A socioeconomic analysis of small ruminant breeders’
membership relations and organizational effectiveness. Ankara
Universitesi Veteriner Fakiiltesi Dergisi 2014; 61 (2): 119-124.
doi: 10.1501/Vetfak_0000002615

665



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

666

CAN et al. / Turk ] Vet Anim Sci

Can ME Yalgin C. Investigation of organizational responsibility
and satisfaction level of the cattle producers in Turkey. Kafkas
Universitesi Veteriner Fakiiltesi Dergisi 2015; 21 (5): 711-717. doi:
10.9775/kvfd.2015.13229

Collins M. Sampling. Worcester RM, Downham ] (editors).
Consumer Marketing Research Handbook. Amsterdam,
Netherlands: Elsevier Sci. Pub. Company Inc.; 1986.

Armstrong G, Adam S, Denize S, Kotler P. Principles of Marketing.
6th edition. Melbourne, VIC, Australia : Pearson Australia; 2015.

Vural H, Fidan H. Tiirkiyede hayvansal tiretim ve hayvancilik
isletmelerinin 6zellikleri. Tarim Ekonomisi Dergisi 2007; 13 (2):
49-59 (in Turkish with an abstract in English).

Kog G, Uzmay A. Siit sigircilig isletmelerinde fireticilerin
kooperatif kanaliyla siit pazarlama olasiligin etkileyen faktorler:
Trakya Bolgesi 6rnegi. Tarim Ekonomisi Dergisi 2018; 24 (2):
203-214 (in Turkish with an abstract in English). doi: 10.24181/
tarekoder.477188 (

Shokoohi Z, Chizari AH, Asgari M. Investigating bargaining
power of farmers and processors in Iran’s dairy market. Journal
of Agricultural and Applied Economics 2019; 51 (1): 126-141.
doi:10.1017/a2e.2018.26

Artukoglu MM, Olgun A. Cooperation tendencies and
alternative milk marketing channels dairy producers in Turkey:
a case of Menemen. Agricultural Economics 2008; 54 (1): 32-37.
doi:10.17221/252-AGRICECON

Cetin B. Tarim Ekonomisi. 1st ed. Bursa, Turkey: Dora Yayinlari;
2010 (in Turkish).

Sayin C, Karaman S, Mencet MS, Tagcioglu Y. Antalya ilinde siit
arz zincirinde pazarlama marjlari. Akdeniz Universitesi Ziraat
Fakiiltesi Dergisi 2011; 24 (2): 95-99 (in Turkish with an abstract
in English).

Vargova L, Rajcaniova M. Development of marketing margins
of dairy industry in Slovakia. International Scientific Days 2018;
2492-2501. doi: 10.15414/isd2018.aeu.06

TMAF (Turkey Ministry of Agriculture and Forestry). Siit ve
siit driinleri tireten ve isleyen tescil edilmis isletme kayitlari.
Institutional Reports for Hatay, Osmaniye and Kahramanmarag
provinces. Ankara, Turkey: TMAF; 2019 (in Turkish).

Israel GD. Determining Sample Size: University of Florida
Cooperative Extension Service. Institute of Food and Agriculture
Sciences, EDIS. Gainesville, FL, USA: University of Florida;
1992.

Can ME Altug N, Kaygisiz E Biosecurity levels of livestock
enterprises in Turkey and factors affecting these levels. Turkish
Journal of Veterinary and Animal Sciences 2020; 44: 632-640.
doi:10.3906/vet-1911-70

Kaygisiz F. Istanbulda kasaplik koyun ve koyun eti pazarlamasinda
aract marjlar1. Istanbul Universitesi Veteriner Fakiiltesi Dergisi
2002; 28 (1): 143-153 (in Turkish with an abstract in English).

Hosmer DV, Hosmer T, Cessie L, Lmeshow S. A comparison of
goodness of fit tests for the logistic regression model. Statistics
in Medicine 1997; 16 (9): 965-980. doi: 10.1002/(sici)1097-
0258(19970515)16:9<965::aid-sim509>3.0.c0;2-0

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Demir MO. Cikarim ve iliski analizi. In: Sosyal Bilimlerde
Istatistiksel Analiz. SPSS 20 Kullanim Kilavuzu. 2nd ed.
Ankara, Turkey: Detay Yaymcilik; 2012 (in Turkish).

Cankurt M, Miran B, $ahin A. Sig1r eti tercihlerini etkileyen
faktorlerin belirlenmesi iizerine bir arastirma: Izmir ili 6rnegi.
Hayvansal Uretim 2010; 51(2): 16-22 (in Turkish with an
abstract in English).

Can ME Tiirkiyede veteriner hekimlerin girisimcilik diizeyi ve
niyetine etkili faktdrler. Kafkas Universitesi Veteriner Fakiiltesi
Dergisi 2015; 21 (6): 855-862 (in Turkish with an abstract in
English). doi: 10.9775/kvfd.2015.13772

Demir P, Aral S. Kars ili siit sanayi isletmelerinde tiretim ve
sanayi entegrasyonunun ekonomik ve sosyo-ekonomik analizi.
Kaftkas Universitesi Veteriner Fakiiltesi Dergisi 2010; 16 (4):
585-592 (in Turkish with an abstract in English). doi: 10.9775/
kvfd.2009.1179

Can MF. Hayvancilik yatirim projeleri, fizibilite caligmalari ve
ekonomik 6nemi. Hayvancilik Sektoriine Ekonomik Bakis. 1st
ed. Ankara, Turkey: Iksad Publishing House; 2020. pp. 139-176
(in Turkish).

Bars T, Akbay C. Kahramanmaras ilinde siit ve siit trtinleri
isleyen mandira isletmelerinin yapisal analizi. KSU Doga
Bilimleri Dergisi 2013; 16 (2): 9-20 (in Turkish with an abstract
in English).

Aydmn E, Can MF, Aral Y. Cevger Y, Sakarya E. Turkiyede canli
hayvan ve kirmizi et ithalat1 kararlarinin sigir besicileri tizerine
etkileri. Veteriner Hekimler Dernegi Dergisi 2010; 81 (2): 51-
57 (in Turkish with an abstract in English).

USK. Ulusal Siit Konseyi (National Milk Council). Yemlerin
ortalama fiyatlari. Ankara, Turkey: Ulusal Siit Konseyi; 2020
(in Turkish).

TVMA. Turkish Veterinary Medical Association. Diisiik
fiyat paritesi siit sektoriinii olumsuz etkiler. Ankara, Turkey:
Turkish Veterinary Medical Association; 2020 (in Turkish).

European Comission. Milk market observatory. Agriculture
and Rural Development Report.
Publishing; 2020.

Brussels, Belgium: EC

Borawski P, Guth M, Truszkowski W, Zuzek D, Beldycka-
Borawska A et al. Milk price changes in Poland in the context
of the Common Agricultural Policy. Agricultural Economics—
Czech 2020; 66: 19-26. doi: 10.17221/178/2019-AGRICECON

Scalco PR, Braga MJ. Measuring the degree of oligopsony
power in the Brazilian raw milk market. International Food
and Agribusiness Management Review 2014; 17 (2): 1-20.
doi:10.22004/ag.econ.167902

Resmi Gazete. 2017/20 sayili Cig siitiin arzina dair teblig. 27
Nisan 2017 tarih ve 30050 say1li Resmi Gazete. Ankara, Turkey:
Official Gazette of the Republic of Turkey; 2017 (in Turkish).

Bolik G, Karaman S. Siit arz zincirinde aksak rekabet
kosullarinin asimetrik hata diizeltme modeli ile analizi.
Rekabet Dergisi 2015; 16 (1): 3-40 (in Turkish with an abstract
in English).



38.

39.

CAN et al. / Turk ] Vet Anim Sci

Graubner M, Koller I, Salhofer K, Balmann A. Cooperative
versus non-cooperative spatial competition for milk. European
Review of Agricultural Economics 2011; 38 (1): 99-118. doi:
10.1093/erae/jbq054

Terin M. Diinya siit ve siit Girtinleri tiretim, tiiketim, fiyat
ve ticaretindeki gelismeler. Igdir Universitesi Fen Bilimleri
Enstitiisti Dergisi 2014; 3 (4): 53-63 (in Turkish with an abstract
in English).

40.

OECD/Food and Agriculture Organization of the United
Nations. Dairy and dairy products, in OECD FAO Agricultural
Outlook 2018-2027. Paris/Food and Agriculture Organization
of the United Nations, Rome, Italy. Paris, France: OECD
Publishing; 2018.

667



