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Abstract

In this study, it was aimed to examine the socio-economic structure of the producers engaged
in sheep breeding in the central district of Tokat province and to determine some practices
related to sheep breeding activities. The main material of the research consists of primary
survey data conducted by face-to-face interviews with 72 enterprises engaged in sheep
farming activities. In addition, domestic and foreign sources on the subject and data obtained
from public institutions and organisations were used. The survey data covers the production
year 2021. Total production cost per animal was calculated as 144.39 USD. The ratio of
variable costs in total costs is approximately 90%. Feed costs have the highest share in total
production costs.
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1. Introduction

It is said that livestock breeding in Turkey is of great importance in terms of people’s
desire for a balanced and healthy diet and creating a source of financing necessary for
development in the face of a constantly increasing population and sustainability in rural and
economic development (Y1lmaz Eser and Terzi 2008; Aral 1995).

Sheep breeding has an important place among animal production activities in the
world. Turkey's natural and economic conditions, agricultural structure and traditions create a
favourable environment for sheep breeding to be widely practised and to have an important
place in animal husbandry (DPT 2001).

Sheep breeding has an important share and potential in the economy and agricultural
sector of many countries. It has a very important role in terms of supplying animal-derived
protein and other physiological needs necessary for healthy and balanced nutrition of humans
(Giines and Akin 2017). In this context, the importance of the subject cannot be denied. In
Turkey, sheep farming is generally carried out extensively (Akcapinar et al. 2002).
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On the other hand, sheep breeding is a branch of production that has been carried out
for many years and has a certain infrastructure and experience in technique and breeding. In
addition, it is known to have high adaptability and reproductive abilities, low feed costs since
it is based on pasture, and short transition period to productivity (Tamer and Sari6zkan 2017).
It can also be said that it has low capital and fixed investment costs, is important in terms of
the utilisation of manpower and is among the livestock activities that need to be sustainable
under Turkish conditions (Sahinli, 2011). In this context, it has an important place among
animal activities.

When the number of sheep in the world is analysed, the number of ovine animals in
EU countries was determined as 71.5 million in 2021. In the same period, Spain ranks first in
the number of sheep among ovine animals in EU countries with 15 million 81 thousand.
Romania with 10 million 49 thousand sheep, Greece 7 million 253 thousand, France 6 million
994 thousand, Italy 6 million 728 thousand and Ireland 3 million 991 thousand. In 2021, the
total number of ovine animals in Turkey was 57 million 519 thousand and the sheep
population was 45 million 178 thousand (TUIK, 2022). In Tokat province, which is the
subject of the research, the number of sheep increased from 225,575 in 2001 to 422,097 in
2021 (Anonymous, 2022).

In this research, it was aimed to calculate the cost of 1 head of sheep by using the data
obtained from sheep farming enterprises in Tokat province through questionnaire survey. In
addition, it was tried to reveal the technical and economic problems related to sheep breeding

and to make suggestions for their solution.

2. Literature Review

Arttunca and Karabacak (2020), conducted 83 questionnaires to determine the current
situation of sheep breeding enterprises in 3 central districts of Konya Province (Selcuklu,
Meram, Karatay). The enterprises were divided into 3 groups according to the number of
sheep and the data were evaluated. 79.5% of the breeders were primary school graduates and
all of the enterprises were registered members of the Breeding Goat and Sheep Breeders'
Association. The ownership of the shelter of 92.8% of the enterprises belongs to the owner
and fodder plants are produced in 61.4% of the enterprises. The number of milked animals in
the enterprises is 84.3%.

Ayvazoglu Demir et al. (2015), carried out 66 questionnaires in order to reveal the

socio-economic characteristics of the enterprises engaged in sheep breeding in Ardahan
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province. These enterprises were divided into 3 groups and the average flock size was found
to be 74.2+7.3 heads. In the study, it was determined that the total cost incurred for sheep
farming activity in a production period was 2.337 $ in small-scale enterprises, 3.824 $ in
medium-scale enterprises and 5.243 $ in large enterprises. Due to the fact that most of the
enterprises are small-scale family businesses and that there is no market and price guarantee
for the producer against the market conditions, it is stated that the enterprises cannot go to
capital increase despite the support and incentives given.

Dalgi¢c and Demican (2019), conducted an economic analysis by using the data
obtained from 80 sheep breeding enterprises in Isparta province by questionnaire method. The
farms were classified into 3 groups according to their size. Among the results, it was
determined that as the farm size increases, production costs per animal unit decrease and net
profit increases. In the 1st, 2nd and 3rd group farms, production costs per animal unit were
955.29 $, 74354 $, 607.74 $ and net profits were 434.53 $, 486.31 $ and 583.79 $,
respectively.

Deniz et al. (2021), conducted 72 surveys in the central district of Hakkari and
calculated the gross profit and profitability ratios of sheep farms using the survey data. It was
determined that more than half of the gross income (53%) was obtained from the production
value ($8,435) of lamb and goat sales values. It was determined that feed costs constituted
74.68% of variable costs and profit per sheep production unit was 71 $.

Kaymak and Sarizkan (2016), conducted 62 questionnaires in order to determine the
socio-economic structure and production costs of sheep farming enterprises in Korkut District
of Mus Province and to offer solutions to the problems faced by breeders. The enterprises
were divided into 3 sub-groups as small (less than 50 heads; 8 enterprises), medium (51-100
heads; 25 enterprises) and large (101-250 heads; 29 enterprises) according to the number of
sheep. In the study, it was determined that the producers were sufficiently experienced, but
their formal and vocational education levels were low. The largest share in the enterprises was
feed with 61.9%, followed by labour costs with 30.5%. The proportion of fixed and labour
costs in total costs decreased gradually in large enterprises. In small scale holdings, sales
revenues, production costs and profit/loss per sheep were calculated as 96.53 $, 101.02 $ and -
4.79 $, respectively. The same values were calculated as 113.85 $, 94.64 $ and 19.17 $ in
medium-scale enterprises and 107.93 $, 76.99 $ and 31 $ in large-scale enterprises. As a
result, it was found out that sheep farming in the region is less than 50 heads.

Kul et al. (2022), conducted 168 questionnaires to determine the sociodemographic

characteristics of sheep breeders in Elazig Province and the status of animal health activities
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in enterprises. According to the findings of the study, 83.7% of the breeders were primary
school graduates, all of them were engaged in sheep farming for economic reasons and 67.3%
of the breeders stated that they were satisfied with sheep farming and 80.2% of them stated
that they were planning to do it continuously. In the study, although the breeders in Elazig
wanted to do sheep farming continuously and increase their capacity, they stated that sheep
farming has some basic problems and stated that the problems can be solved in time with
training activities.

Seker et al. (2022), aimed to determine the structural characteristics of the enterprises
by using the data obtained from 167 enterprises engaged in sheep farming in Elazig province
by questionnaire. In the study, it was determined that 56.3% of the farms had their own land,
94.5% of the farms used troughs as sheep watering equipment, 55.8% preferred wooden
feeders, 86.2% of the farms had 1 m2 or less walking area per sheep, and it was recommended
by both breeders and relevant institutions and organisations that sheep breeding in the
province should be brought to an appropriate level by taking into account the problems and
solution suggestions identified in this study, and that incentives, support and interest-free
loans should be increased to eliminate structural problems in enterprises.

Tamer and Sariozkan (2017), examined the socio-economic structure and production
costs of sheep farming enterprises in the central district of Yozgat province and used the data
of 63 sheep farming enterprises. The enterprises were divided into three subgroups according
to the number of sheep. It was determined that although the producers were sufficiently
experienced, their education level was low. It was determined that feed costs had the largest
share in total costs with 59.5%. The ratio of fixed and labour costs in total costs decreased as
the scale of the enterprises increased. In small-scale enterprises, sales income, production
costs and profit per sheep were calculated as 92.42 $, 76.20 $ and 16.21 $, respectively. The
same values were calculated as $127.27, $70.54 and $56.74 in medium-scale enterprises and
$126.67, $55.31 and $71.36 in large-scale enterprises.

3. Material and Method

In order to calculate the sample volume that will constitute the material of the study,
firstly, Tokat sheep and goat breeding association was interviewed. The data set collected in
order to determine the knowledge of the producers about sheep breeding, operating costs and
production costs constitutes the material of the study. This data set is based on the survey

method.

Custos e @gronegocio on line - v. 19, n. 2, Abr/Jun - 2023. ISSN 1808-2882
WwWw.custoseagronegocioonline.com.br



http://www.custoseagronegocioonline.com.br/

Cost of sheep breeding: the case of Tokat Province, Turkey 145
Kaplan, E.

According to the information obtained from Tokat Provincial Directorate of
Agriculture and Forestry, there are 143 enterprises registered in the central district of Tokat.
Surveys were conducted by face-to-face interviews with 50% of these enterprises (72
enterprises), and frequencies and ratios were calculated and interpreted using the data
obtained from these surveys. The data obtained covers the production period of 2021. In
addition, the results of scientific studies previously conducted in different regions on the

subject constituted the secondary material of the research.

In the calculation of the cost of a head of animal, production costs were calculated for
a production period. In sheep breeding, 3% of the production costs were taken as provision for
general administrative expenses (Ozkan and Kuzgun 1997). Other costs incurred in sheep
production were calculated by multiplying the quantities used in production by the cost prices
to the farm.

In addition, regression analysis was conducted to investigate the relationship between
sheep farming income and the factors affecting the cost. In this context, in econometric
studies, collecting the data of dependent and independent variables accurately from reliable
sources and preparing the analysis data in accordance with the model affect the consistency of
the estimates (Gujarati, 2003). Regression analysis is used to analyse the relationship between
two or more variables. Relationships between two variables are called simple regression
analysis, while relationships between more than two variables are called multiple regression
analysis. The shape of the relationship between variables is tried to be determined
numerically. This relationship can be linear or non-linear (Cakici et al., 2015).

The names of the variables used in regression analysis were abbreviated in order to

include them in the analysis more easily. The abbreviations are shown in Table 1.

Table 1: Definition of variables

Variables Definition
SFTI Sheep Farming Total Income
NSI Non-sheep income
LY Livestock Year
FC Feed Costs
Ccp Crop Production
NSB Number of Sheep Breeders
NLB Number of Lambs Born
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NLD Number of Lambs Died
UM Union Membership

4. Results and Discussion

It was determined that 48.61% of the producers were primary school, 27.78% were
secondary school, 15.28% were high school, 5.56% were associate degree and 2.78% were
undergraduate. In many previous studies such as Tiifekci and Oflaz (2015), Karadas (2017),
Aydiner, (2018), Kul et al. (2022), it was observed that primary school graduates had the
highest rate when the educational status of sheep breeders was examined. 17.46% of the
producers consist of families of 2 and 3 individuals. 82.54% of them consist of families with 4
or more individuals. Their average age is 46.20 years. The average number of years the
participants have been engaged in animal husbandry is 28.01 and the average number of years
they have been engaged in sheep breeding is 24.17. 79.17% of the producers (57 people) are
members of the union. In the studies conducted by Kdseman et al. (2022), Kul et al. (2022),
Ozsayin and Everest (2019) and Karadas (2017), it was found that the highest age range of the
breeders was 31-50 years. In the studies conducted by Késeman et al. (2022), Karadas (2017)
and Tufekci (2020), the average duration of sheep breeding activity was found to be over 20
years. The results of the present study and the previous studies are similar. Although the
average age of the breeders in this study was similar and in the same range (31-50), it is
noteworthy that it is slightly higher. This situation can be explained by the fact that sheep
breeding, which is generally a long-term activity, depends on the experience of the breeders.

It was determined that 72.22% of the producers had income other than sheep farming
and 27.78% had no income other than sheep farming. Non-sheep farming income sources and
their values are given in Table 1.

When Table 2 is analysed, it is seen that the income of the producers from cattle
breeding (5 432.10 $) is also high. In addition, it was determined that they also obtained

income from other agricultural activities.

Table 2: Non-sheep farming income sources and values (year/$)

Pensioner 115.99
Employee 307.11
Fruit 6.94
Vegetable 86.72
Cattle 5432.10
Other 21.68
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The distribution of non-sheep agricultural production of the producers is given in

Table 3. As a result of the questionnaire study, it was determined that sheep farmers also

engaged in cattle breeding and herbal production (Table 3).

Table 3: Distribution of agricultural production other than sheep farming

Frequency Percentage (%)
Cattle 2 2.78
Crop production 28 38.88
Cattle + Crop production 38 52.78
None of them 4 5.56
Total 72 100.00

147

When the labour force potential of the producers is examined, it is stated that 62.5% of
them employ domestic labour and 37.5% employ foreign labour. The average monthly labour
cost of those who employ foreign workers is $114,501.

87.50% of the producers grow forage crops. The average land area used for breeding is
266.98 da. 98.61% of the farmers own their own pens and 1.30% of them use rented pens.

When we look at the sheep asset distribution of the enterprises, the average number of
mother ewes is 147.65, the number of lambs born is 156.17, the number of lambs that died is
19.89 and the total number of lambs is 136.28. While 69.44% of the enterprises buy
concentrate feed from outside, 30.56% do not buy concentrate feed. Among those who buy
concentrate feed from outside, 57.43% of them buy meal, 19.13% buy fodder, 3.90% buy
alfalfa, 18.93% buy straw, 58% buy corn. 31.94% of the enterprises stated that they did not
take the animals to the plateau. 68.06% stated that they did.

The distribution of total sheep farming income of the enterprises is given in Table 4.
As a result of the examination, it was determined that a significant part of the income of the
enterprises participating in the survey was made up of the sale of lambs, as well as the sale of

sheep, cheese, milk and yoghurt.

Table 4: Sheep farming income distribution of the enterprises (USD/enterprise)

% Average Value (S)
Sale of lamb 81.89 13 486.47
Sheep sale 13.23 2179.63
Cheese sale 4.13 681.13
Milk sales 0.67 109.61
Sale of yoghurt 0.08 12.53
Total 100.00 16 469.37
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When Table 5 is analysed, it was determined that a significant majority of the holdings
sold their animals to butchers, 63.89% sold them for sacrifice and 23.61% sold them for
breeding.

Table 5: Type of sale of animals

Frequency Percentage (%)
Butchery 65 90.28
Sacrifice 46 63.89
Breeding 17 23.61

While 68.05% of the producers find sheep breeding profitable, 31.95% do not find it
profitable.

The distribution of production costs of one head of sheep is given in Table 6.

Table 6: Production costs of one head of sheep

Value ($) % %
Rough feed 15.34 11.87 10.63
Roughage 91.18 70.54 63.15
Veterinarian 6.38 4.94 4.42
Foreign labour force 10.62 8.22 7.36
Family labour force 3.43 2.66 2.38
Other 2.29 1.77 1.59
Variable cost total 129.26 100.00 89.52
General administration 3.88 25.63 2,69
Amortisation 6.61 43.67 4,58
Maintenance and repair 4.65 30.70 3.22
Fixed costs total 15.13 100.00 10.48
Total production costs 144.39 100.00

When Table 6 is analysed, total production cost per animal was calculated as 144.39
USD. The ratio of variable costs in total costs is 89.52%. Feed costs have the highest share in
total production costs.

The results of some studies conducted in different regions and countries on sheep
farming on production costs are given below.

In a similar study conducted by Kaymak and Sarizkan (2013) with sheep farms in
Korkut district of Mus province, the largest share in total costs was feed with 61.9%, followed
by labour costs with 30.5%. In general, sales income per sheep, production costs, production
costs and profit/loss per sheep were calculated as $168.6, $136.45 and $24.05, respectively,
and it was stated that unit costs decreased, sales income and profit increased, and it was

necessary to enlarge the scale of enterprises.
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In a similar study conducted by Tamer and Sari6zkan (2017) with 63 sheep enterprises

in the central district of Yozgat province, sales income per sheep was calculated as $134.61,
production costs as $73.36 and profit as $61.26. In addition, they stated that feed had the
largest share in total costs in the enterprises with 59.5%.

Deniz et al. (2021) conducted a survey with 72 sheep farms in Hakkari Central district
in 2021 and calculated the gross profit and profitability ratios of the sheep farms using the
survey data. It was determined that more than half of the gross income (53%) was obtained

from the production value ($8,435) lamb and goat sales values. Feed costs accounted for

74.68% of variable costs and profit per sheep production unit was determined as 71 USD.

According to the results of regression analyses, the following tables are given and

interpreted.

Table 7: Descriptive statistics for businesses

Standard
Variables Percent | Average Deviation Minimum | Maximum
sd

Total income from sheep 145 000 111602.0344 30 000 500 000
farming
Non-sheep income TL 38 648 55572.56355 0 270 000
Livestock Year 28 16.40508 2 63
Feed costs 22 845 25712.21471 0 108 500
Crop production 9115 11286.56636 0 60 000
Number of sheep breeders 148 84.09739 35 385
Number of lambs born 156 106.44088 25 550
Number of lambs dying 19 19.26944 2 100
Union membership

1 79.2

2 20.8

Descriptive statistics of the enterprises are given in Table 7. According to this, the

total income of sheep farming is minimum 3.374 $ and maximum 56.242 $. The average

sheep farming income is 16.5 $.

Table 8: Pearson correlation coefficients between variables

Variables um NS LY FC CcP NSB NLB NLD
um -
0.305"
NS 0.198 | -0.004
LY 0.058 0.012 | 0.042
FC 0586 | -0.190| 0.216| 0.001
CP 0.234" | -0.253" 0.148 | 0.221| -0.062
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NSB 0.6137 | -0.332""| 0.076| -0.055| 0.407 | 0.264"
NLB 0.8137 | -0.3197 | 0.113| -0.029 | 0.640 | 0.313" | 0.662"
NLD 05047 | -0.001| 0.295| 0.063| 0.521° | 0.058 | 0.380" 0.622"

*: p<0.05 duzeyinde 6nemli, **p<0.01 diizeyinde 6nemli

Table 8 shows the results of correlation analyses between dependent and independent
variables. According to the results of the correlation analysis, there is a positive relationship
between total income from sheep farming, which is the dependent variable, and feed costs,
crop production, number of mother ewes, number of lambs born and number of lambs died.
There is a significant negative relationship between total income from sheep farming and
union membership. Apart from sheep farming, the income of the operators and the year of
animal husbandry variables do not have a negative or positive relationship with the dependent

variable.

Table 9: Regression analysis results

Parameters

Coefficients

(b1) -0.045 | 0.099 | 0.090 | 0.084 | -0.065 | 0.130 | 0.687 | -0.056

Levels of
significance 0.567 0.178 | 0.225 | 0.423 0.451 0.176 0.001 0.578

(P)

VIF 1.269 1.107 | 1.127 | 2.258 | 1517 | 1.868 | 3.711 | 2.107

Before starting the regression analysis, it was determined which variables would be
included in the model. For this process, all variables included in the study were first included
in the model as independent variables and it was tried to determine with which variables the
most appropriate model could be created with the Backward method. With this preliminary
study, the appropriate model was determined and multiple linear regression analysis was
performed with those variables.

The results of the regression analysis are given in Table 3. Firstly, the R2 value of the
model was found as 0.701. Accordingly, the multiple linear regression equation in which the
total income of sheep farming was estimated as SFTI= -0.045 E + 0.099 NSI + 0.090 LY +
0.084 FC -0.065 CP + 0.130 NSB + 0.687 NLB -0.056 NLD. According to the results of
regression analysis, there is a significant relationship between the number of lambs born and
total income from sheep farming.

5. Conclusion
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It was determined that the educational level of the producers in the research region
was low and the age distribution was high. In the findings obtained, it is seen that the number
of family members is high, family labour force is high and foreign labour force is low. The
high number of family members has disadvantages as well as advantages. These
disadvantages lead to the following result: In addition to the fact that the high number of
individuals reduces the foreign labour force, since the income obtained from sheep breeding is
not sufficient for the family, as seen in the results obtained, it has caused some individuals in
the family to find different ways of income other than sheep breeding. It has been determined
that sheep breeding enterprises not only engaged in sheep breeding but also orientated
towards other agricultural sectors such as cattle breeding and crop production.

Although it was determined that most of the producers grow fodder plants, it was
revealed that the enterprises could not produce enough roughage and concentrate feed for
themselves.

In line with the data obtained from the sales income of the enterprises, it is seen that
the highest income is obtained from the sale of lambs. It is necessary to support the transition
to a modern production system by raising the education level of the breeders. More
production with less cost, more profit and better quality breeding should be ensured. Fodder
plant production should be increased and made more comprehensive, and fodder plant
production should be encouraged. In this way, producers will reduce their costs by closing the
roughage and concentrate feed deficit.

According to the results obtained within the scope of sheep breeding production cost
calculations, the total production cost is 144.39 USD. The ratio of variable costs in total costs
was determined as 89.52%. The highest share in total production costs is feed costs.

In addition, according to the results of correlation analysis, there is a positive
relationship between total income of sheep farming, which is the dependent variable, and feed
costs, crop production, number of mother ewes, number of lambs born and number of lambs
killed. According to the results of regression analysis, there is a significant relationship

between the number of lambs born and total income from sheep farming.
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