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Abstract: Biosecurity (BS) is a multidimensional preventive medicine approach that has health, technical, and financial aspects.
The purpose of this study was to determine the differences of the BS scores belonging to the livestock enterprises depending on the
geographical region and breeding types and to predict the socioeconomic factors having an impact over the BS level. The study was
conducted with 517 breeders who live in 7 different regions of Turkey. The results have revealed that the enterprises performing “beef
cattle fattening and dairy cattle breeding together” have higher BS scores than the enterprises in the other breeding category (P < 0.01).
The differences between the technical and financial scores according to geographical regions were statistically significant (P < 0.01).
The regions categorized as “west” have the highest score and “south” have the lowest score. It was determined that as the “educational
level of the breeder” and “enterprise scale” increased, the BS score significantly went up. The regression model was found significant as a
whole (P < 0.01) and the independent variables explained the variation in the technical and financial BS scores to be 14.6% and 12.7%,
respectively. Dissemination of education/training practices and increasing enterprise scales will positively affect the level of BS in the

sector.

Keywords: Biosecurity, breeder, disease, economic, livestock enterprises

1. Introduction
Biosecurity (BS) is a multidimensional preventive
medicine approach that has health, technical, and financial
aspects. In terms of animal health, BS can be defined as the
“set of management practices” protecting the farm against
new disease factors, and restricting or minimizing the
spread of disease in the herd [1-5]. Planned and accurate
implementation of BS provides serious benefits to animal
health directly and to the animal food chain and public
health indirectly. In addition, biosecurity can substantially
mitigate financial losses associated with important
infectious diseases that may possibly occur in the future.
The gains in question are not only at the farm or regional
levels, but sometimes they create positive externalities
(benefits for the food industry, public health, foreign trade,
animal welfare, etc.) at also the national and international
levels. From this point of view, it is understood that
biosecurity in livestock is not only a subject with technical
limits but also a broad concept with financial and economic
dimensions [6-9].

When the literature related to the field is reviewed, it
is seen that the breeders around the world prefer various
BS practices (vaccination, test, isolation, quarantine,
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disinfection and disinfestation of materials and barns,
protection measures for visitors, cleaning and disinfection
of vehicles, training, record keeping, etc.) which vary from
country to country in different combinations for different
animal types and breeding (poultry, pig, sheep, dairy and
livestock farming, etc.) patterns [5,10-14].

It is stated that breeders are generally aware of the
importance of BS practices but they do not implement
them completely or they carry only a few of them into
effect. “Cost,” “time,” and “ease of implementation” are
undoubtedly the most important factors in the adoption
of BS practices by livestock enterprises. However, the
impact of other variables apart from these can also be
mentioned. In the selection and frequency of BS practices,
physical, geographical, epidemiological, socioeconomic,
cultural characteristics, and legal regulations play a
decisive role [9,13,15]. In addition, it can be stated that
the traditional and social media elements broadcasting
in the field of animal husbandry in the recent years have
been influential on the breeder behaviours as much as the
relevant ministries and professional organizations have.
By considering the abovementioned facts, there is a need
to predict which socioeconomic factors play roles on the
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BS levels of different typesof livestock enterprises in any
country.

Rational recommendations on holistic biosecurity
approaches can only be accomplished after various stages
are completed. One of the most important ways to make
progress on BS at the enterprise and national levels is to
know the current situation/score regarding BS and breeder
behaviours. In this way, the general situation can be
compared with other enterprises, regions, and countries.
Subsequently, similarities and differences should be
determined according to regions and enterprise types in
terms of BS. In the last phase, rational regulations and
precautions at the enterprise and/or national level(s) can
be put into effect by predicting the factors affecting the BS
level and preference.

In the literature review, there was no study addressing
this issue with its technical and economic dimensions
throughout Turkey. The purpose of the current study was
to determine the difference in the BS scores belonging to
livestock enterprises depending on the geographical regions
and breeding types (I) and to predict the socioeconomic
factors having an impact on the BS level (II). It is expected
that results would be helpful for livestock stakeholders in
decision-making procedures.

2. Materials and methods

2.1. Research area and sample size

The study was conducted between February 2015 and
November 2017 in 18 provinces and 7 different regions of
Turkey. The required data were collected by a face-to-face
survey with different types of livestock enterprises. The
minimum sample size was determined by the following
formula [16].

N

"T1¥NED)

In this formula, “n” indicates the sample size, “N”
indicates the number of livestock enterprises reported
as 1,838,970 for Turkey, and “¢” indicates the accepted
maximum error margin accepted as 5% [17]. The
distribution of the enterprise number, calculated as 400
with the help of the formula, was made in proportion to the
enterprise number that the regions have [18]. Considering
that there might be inconsistent or incomplete answers,
the study was completed with the participation of 519
livestock enterprises.

2.2. Questionnaire and cost categories

In the first part of the questionnaire, some technical,
socioeconomic, and demographic information of the
breeders and enterprises were questioned. The second part
consisted of 21 questions about the frequencies and costs
of biosecurity practices. In the selection of the questions,
preliminary surveys and literature reports were used as a
base.

In the study, the preference frequency of every practice
(0: never, 1: sometimes, 2: often, 3: always) was questioned
and the “technical BS scores” were obtained from the
sum of the responses. “Financial BS scores” were created
by multiplying the technical score and the cost category
of each practice. In the cost classification of the practices,
Ist and 3rd inter-quartile range values of the biosecurity
expenses per livestock unit (LU) were used. While coding
the cost category of each practice, the low-cost practices
lower than the 1st quartile value were accepted as “3,” the
medium-cost practices between the 1st and 3rd quartiles
were accepted as “2,” and the high-cost practices higher
than the 3rd quartile value were accepted as “1” In other
words, the low-cost practices were represented with a
higher score in the data set [5,10-12]. In addition, the
number of animals of different species, breeds, and ages in
the enterprise was converted into LU which is a standard
unit [19,20]. In this way, the cost of the BS practices per
animal and the enterprise sizes were more accurately
determined and compared.

2.3. Hypothesis

In this study, the researchers tested 7 different hypotheses
given below by considering the literature reviews and the
observations in the field:

H,: There are significant differences between BS scores
according to different breeding types.

H.: There are significant differences between BS scores
according to different geographical regions.

H,: The level of education has a positive effect on BS
scores and explains the model significantly.

H,: Income level has a positive effect on BS scores and
explains the model significantly.

H.: LU in the enterprise has a positive effect on BS
scores and explains the model significantly.

H_: The age of the breeder has a positive effect on BS
scores and explains the model significantly.

H_: The professional experience of the breeder has
a positive effect on BS scores and explains the model
significantly.

2.4. Data editing, statistical analyses and regression
model

The geographical regions close to each other were unified
and analysed by grouping: north (I), south (II), central
(IIT), east (IV), and west (V). Enterprise/breeding types
were classified and compared as follows: only sheep
breeding (I), sheep and goat breeding together (1I), sheep,
goat, and bovine breeding together (III), only beef cattle
fattening (IV), only dairy cattle breeding (V), and beef
cattle fattening and dairy cattle breeding together (VI).

In the selection of parametric or nonparametric test,
data type, and its attribute, scatter diagrams and normality
tests were taken into consideration. The Kolmogorov-
Smirnov and Shapiro-Wilk tests were used to evaluate if
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data were normally distributed. After one-way ANOVA
analysis, the Games-Howell post hoc test was used to
identify which group means differed, as Levene’s test
for equality of variances indicated unequal variances.
The differences at the level of P < 0.05 were accepted
as significant in the comparison of the subgroups and
determination of the relationships between the variables.
Data were initially entered and managed in Microsoft
Excel 2013. All statistical analyses were performed with
IBM SPSS Statistics for Windows, Version 23.0.

With the established multiple linear regression model
(MLRM), the effects of the candidate independent
variables on the technical and financial BS scores were
analysed using the least squares method. The independent
candidate variables in the model were (I) education
(dummy variable, primary school, and lower were coded
as 0 while high school and upper were coded as 1), (II)
income, (IIT) LU, (IV) age, and (V) professional experience.
The dependent variables in the model were technical and
financial BS scores. While the linear relationship between
the dependent and independent variables was examined
with scatter diagrams, the presence of the autocorrelation
and multiple linear correlation was tested with Durbin-
Watson and variance inflation factors (VIF) respectively.
The logarithmic transformation (log10) was performed to
reduce the negative effect of the income-related surplus
values on the model and bring the distribution closer to
normal. Goodness of fit was evaluated by adjusted r-square
which was used to calculate the proportion of variation in
the dependent variable.

MLRM is generally formulated as follows: Y =B + X,
+B,X, +... PkXk + €.

Here, Y is the dependent variable, X is the independent
i.e. determining variable, k is the independent variable
number, Bis the fixed coefficient, p is the successive
variable coeflicient, and € is the chance error term [21,22].
As a result, the final variables in the models for the
technical and financial BS Scores are as follows:

Y =8, +p,X, +p,10gl0X, + X,

Here, “Y” is the technical or financial “BS” score, X,
is the “LU i.e. herd size,” X  is the “income level of the
breeder;” and X, is the “educational level of the breeder”

3. Results
As a result of the research, it was determined that the
obtained findings verified the H, H,, H, H, and H,
hypotheses, but did not support the H and H_ hypotheses.
The BS scores and regression model results of the
biosecurity practices according to their frequencies, cost
categories, enterprise type, and geographical regions for
Turkey have been summarized in Tables 1-4.

The average score and cost category for each of 21
different BS practices are shown in Table 1. The most
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striking situation in the table is that although the BS
practices numbered 1 and 4 are included in the lowest
cost category, they were not preferred. In addition to
that, interestingly only two biosecurity practices have a
technical median score of 3.

When Table 2 is considered, it is seen that the score
obtained for all enterprises (26.20) corresponds to 42%
of the maximum possible score of 63 points that can be
obtained if each of the BS application gets 3 point. The
lowest and highest scores belonged to “sheep breeding
enterprises (type 1)” and “beef cattle fattening and
dairy cattle breeding enterprises (type 6),” respectively.
The results of the variance analysis show that there are
significant differences among the technical scores (F:7.671
and P < 0.01) and among the financial scores (F:19.898
and P < 0.01) according to the enterprise types (see Table
2). Multiple comparisons (post hoc tests) reveal that the
scores for enterprise types 1, 4, and 5 are significantly
lower than the score for enterprise type numbered “6” (P
< 0.01). The findings obtained to verify the H, hypothesis
claim the difference among the enterprise types.

It is understood from Table 2 that the western and
southern regions of Turkey are clearly separate from
other regions. There are significant differences among the
technical scores (F:28.361 and P < 0.01) and financial scores
(F: 51.799 and P < 0.01) according to the geographical
regions. Multiple comparisons for the technical scores
reveal that there are significant differences between the
“north” and “central,” “north” and “south,” and “north” and
“west” as well as between the “south” and all other regions.
Multiple comparisons for the financial scores show that
there are significant differences between the “south” and
“west” with all regions (P < 0.01). The findings obtained
to verify the H, hypothesis claim the difference between
the regions.

When Table 3 is analysed, it is seen that there are
significant relationships between the characteristics of the
breeder except for age and the BS scores. The “educational
level, “income;,” and “enterprise scale” of the breeder
increase in parallel with the BS scores positively and
significantly. There is a negative relationship between the
experience and BS scores.

When Table 4 is considered, it is seen that the created
model is significant as a whole and the independent
variables included in the model have a positive effect on
the BS score. Tolerance and VIF values show that there are
no autocorrelation and multiple linear correlations in the
model. Education, income, and LU are significant predictors
of the BS scores both in the technical and financial aspects.
A small value of adjusted R square indicated that only a
small proportion of variance in the dependent variable was
explained. The independent variables in the model reveal
the variation in the technical and financial BS scoresto
be 14.6% and 12.7%, respectively. The increase in the
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Table 1. Biosecurity (BS) frequencies, scores, and cost categories for Turkish livestock enterprises.

No | Biosecurity practices Techr?ical score | Cost
(median)® category®
1 I attend the training on biosecurity practices. 0 3
2 I keep a regular record of the sick animals. 1 3
3 I allow only the obligatory visitors to enter the enterprise. 1 3
4 I give protective clothing to visitors. 0 3
5 I meet all the breeding needs from my own enterprise. 2 1
6 I get the health checks of newly purchased animals done in the first place. 1 2
7 I disinfect the vehicles entering my enterprise. 1 3
8 I observe the newlypurchased animals in a separate section for at least one week. 0 1
9 I conduct laboratory tests on the animals I buy in terms of the infectious and important diseases. |0 2
10 | Iregularly vaccinate animals against common diseases. 2 2
11 |1 graze my animals independently from other herds. 1 1
12 |Ikeep my distance to the nearest farm over 2 km. 0 1
13 |Iregularly follow the procedures against pests like insects and mice. 2 3
14 | Iregularly clean and disinfect my barn. 2 1
15  |Iregularly perform liming in my barn. 2 3
16 I use supplements (vitamins, minerals, and feed additives). 2 2
17 | Ikeep the animals showing disease symptoms in a separate section. 2 1
18  |I put the animals showing disease symptoms into an examination and treatment process. 3 2
19  |Idispose the animals that do not give a response to the treatment. 2 2
20 |Iam careful not to exchange tools/equipment with other enterprises unless I have to. 1 2
21 |1 use different clothing and boots when I enter my barn. 3 2

*0: Never, 1: Sometimes, 2: Often, 3: Always.

®3: Low-cost practice, 2: Medium-level cost practice, 1: High-cost practice.

educational level, income, and enterprise scale/LU makes
significant contributions to the BS scores. The findings in
Table 4 verify the H,, H,, and H_ hypotheses but they do
not support the H and H_hypotheses.

4. Discussion

This study draws a general framework regarding the
attitudes and behaviours of the cattle and sheep breeders
in Turkey on 21 different BS practices. Detecting the
similarities and differences between the BS levels of the
livestock enterprises located in different geographies and
having different breeding types provided an integrated
approach to the topic. Subsequently, the hypothesis
was analysed in more details and the variables having a
significant impact on the BS scores were attempted to be
predicted.

Although the average BS scores obtained for the
enterprises and Turkey are not very low, they are below the
scores that developed countries have [23,24]. However, it is
known that even developed countries have some important

problems regarding BS at the farm level [13,25,26]. The
role of breeders in the present level of BS in Turkey is
undoubtedly important. However, breeders cannot be
held responsible for the failure entirely. The policy and
equipment deficiencies of the professional organizations
and related public institutions regarding the struggle
against animal diseases, in addition to the epidemiological
risks and problems carried by the geography of the
country (conflicts and political instability in neighbouring
countries such as Iraq and Syria), also have an impact on
the current result. Furthermore, it should be taken into
account that the high input costs and fluctuations in the
product prices negatively affect the Turkish livestock sector
and incomes of the breeders, and this situation can push
the concepts of quality and hygiene into the background.
Because, it can be said that quality and hygiene generally
depend on income which is slightly more important than
other factors [5,27-31].

One of the most striking points in the study is the truth
that the precautions included in the low-cost category
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Table 2. BS scores for the different geographical regions and different types of enterprises in Turkey.

Classified Regions and Enterprises N % ?;C:r;g;d score” f}l{n;nscll)a)l score®

I. Only sheep breeding 42 8.12 24.00 +7.27 46.50 + 14.22

II. Sheep and goat breeding 32 6.19 26.38 £ 7.65 52.41 £ 15.72

g 1L Sheep, goat, and bovine breeding 52 10.06 25.49 +9.06 50.75 + 18.88

2 Ei IV. Only beef cattle fattening 45 8.70 25.09 + 6.83 54.02 £ 19.25

% £ | V. Only dairy cattle breeding 195 37.72  |24.44 +8.71 52.92 +23.05

5 E‘ VI. Beef fattening and dairy breeding 151 29.21 29.64 +8.29 73.20 + 25.70
< § | F value and significance level F:7.671 and P < 0.01 F:19.898 and P < 0.01

L. North (Black Sea) 73 14.12 23.85+5.44 48.78 £ 11.62

II. South (Mediterranean) 73 14.12 18.32 £ 6.52 36.19 + 13.36

~ III. Central (Central Anatolia) 104 20.12 27.77 +8.23 5591 +16.31

3’05(: " IV. East (Eastern and Southeastern) 67 12.96 27.25 + 8.60 54.20 + 16.56

é '§n V. West (Marmara and Aegean) 200 38.68 29.03 +8.38 73.27 +27.57
/s & | F value and significance level F:28.361 and P < 0.01 F:51.799 and P < 0.01

Countrywide [517  |100  [2620+858 58.17 + 24.24

* It was obtained by the summing up the practice frequencies of 21 BS items.
b It was obtained by multiplying the technical score and cost category.

Table 3. The relationships between the BS scores and socioeconomic features of the breeders.

Technical BS score Financial BS score
Socioeconomic features

Coeflicient P-value Coeflicient P-value
Age of the breeder -0.014 P>0.05 0.010 P >0.05
Years of occupational experience 0.114 P <0.05 -0.107 P <0.05
Educational level 0.320 P<0.01 0.359 P<0.01
Income level 0.264 P<0.01 0.251 P<0.01
Employee number -0.096 P <0.05 -0.165 P <0.01
Enterprise scale (LU) 0.347 P<0.01 0.336 P<0.01

such as “receiving training on biosecurity” and “giving
protective clothing to the visitors” are not preferred
by the breeders at all. The reason why these options are
not preferred despite the cost and practice conveniences
may be that they are not well understood or adequately
explained. In addition, breeders are generally convinced
by observing familiar enterprises instead of learning about
them through reading and listening [9]. Therefore, model
breeders should be invited to the trainings implemented
for the spread of these practices throughout the country.
In addition, with the financial support to be provided by
the public, it can be ensured that breeders are directed to
low-cost and easy BS practices.

The findings revealed that practices such as
“vaccination,” “cleaning and disinfection of barns,” and
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“treatment process of the sick animals” are frequently or
always preferred, which coincides with previous studies
[5,23,26]. Offering positive results in the short term is
among the most important factors for the preference of
these practices at a high rate. At this point, it will be useful
to point out a reality observed in the field. In practice, some
of the frequently-preferred practices such as vaccination,
disinfection, and treatment are not duly performed all the
time. It can even be said that the number of enterprises
applying these practices accurately is low [5,11,28,29].
Observing significant differences among the livestock
enterprises of different types in terms of BS scores is an
expected result of our study. However, it is surprising that
the scores of the enterprises specialized in standardized
breeding are lower than the enterprises in a composite/
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Table 4. Model results for the technical (model-1) and financial (model-2) BS scores.

Models B AdiR>  |F SigF |p P 5\,22’:; Tolerance | VIF
Model-1 0.146 19771 |0.000 1.179

Constant 5.466

Education  |2.501 0124  {0.019 0.941 1.063
Income 3.840 0.156  {0.005 0.842 1.188
LU 0.154 0260 {0.000 0.873 1.146
Model-2 0.127 16979 [0.000 1.145

Constant 11.813

Education | 4.592 0.111  {0.038 0.941 1.063
Income 7.666 0242 [0.007 0.841 1.188
LU 0.294 0.151  {0.000 0.873 1.145

mixed structure. Although the enterprises are carefully
categorized during the study, especially “only dairy cattle
breeding” and “cattle fattening and dairy cattle breeding”
enterprises can be confused in Turkey’s conditions. One of
the reasons is that the enterprises engaged in dairy cattle
breeding do not sell out the male calves especially during
the seasons when the meat prices are high but breed
them or sell them as sacrificial animals (related to the
sacrificial ritual of the Muslims performed once a year).
Another reason is that the enterprise types can be entered
incorrectly in the national databases and enterprise
records. Beside this, it should be noted that the face-to-
face survey sometimes have to be carried out in outside of
the livestock enterprises.

One of the important points in the study is the
geographical similarities and differences. While the central,
eastern, and northern regions of the country have similar
scores in terms of BS, the western and southern regions
of the country differ from the other regions significantly.
Although it is known that the eastern part of the country
is at a lower status than the other regions in terms of
socioeconomic and cultural aspects, it is surprising to
see that the lowest score belongs to the Mediterranean
region. The main reasons why the Mediterranean region
got the lowest score could be the facts that tourism and
greenhouse farming are more predominant than livestock
breeding. Beside this, nomadic animal husbandry and
intense refugee movements also may have contributed to
this situation.The regions categorized as the west have the
highest score by far, and this is an expected result due to the
high level of education and occupational organization and
the proximity of the enterprises located in these regions to
the big cities and markets.

The findings revealed that there is a relationship
between the increase in the “income,” “enterprise

scale,” and “education” levels of enterprises and their BS
scores,which coincides with certain studies [5,6,8,32].
There are also studies showing that the findings partially
coincide or do not coincide at all [13,14].The findings
obtained from this study reveal that a breeder with
increased knowledge and financial opportunities behaves
more carefully and sensitively about preventive medicine.
The negative significant relationship between the BS
practices and “years of experience” can be explained by
the lower level of education of the elderly breeders and
their positive attitude towards traditional methods. As it
known, breeders’ economic choices can also be affected
by psychological, social, and emotional factors. For this
reason, behavioural economics plays an important role in
their decision-making processes [5].

When the variables effective on BS scores are
considered as a model, it is observed that education,
income, and enterprise scale/LU explain only a small part
of the variance on the score of biosecurity (~14%). The
beta coeflicients prove that education and income have the
strong positive effect on BS score. The results are partially
coherent with some of the previous studies that they
report significant effect of the farmers’ age, knowledge and
education level, and enterprise scale (farm-size) on the
model [13,33]. In this study, the relatively low adjusted R
square value indicates that many other influential factors,
likely to exist, are missing from the model and these
variables may be effective on the scores. Therefore, in
further studies to be conducted on the subject, it would be
useful to include more socioeconomic, epidemiological,
geographical, climatic, and cultural variables that are
directly or indirectly related to the enterprise or breeder.
This approach may provide a more explanatory model on
the BS level. Although low R square value can be simply
attributed to the above-mentioned factors, we think that
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the method of data collection used in our study could
also be responsible for it. In other words, questionnaires
alone may not provide sufficient or reliable information
to decision-makers. Therefore, the researchers,having a
checklist about BS measures, should personally note down
BS practices in detail by visiting the enterprises rather than
collecting data through questionnaire as much as possible.
This approach may put forward time and cost-related
disadvantages, but it will make positive contributions to
the reliability of the results and the explanatory power of
the model.

It is observed that when breeders prefer a practice
or its frequency, they focus on the “convenience,” “cost,
and “time” concepts. In fact, these concepts provide the
answer to the question of “whether a BS practice is worth
implementing”. Many researchers emphasize that the
investment made on a BS plan appropriate for the needs
and realities of an enterprise or region leads to significant
economic and/or financial gains. The right action to take
at this point is to calculate whether a BS practice offers
higher benefits than costs to the enterprise. While doing so,
it is important to take into consideration some points. For
example, making a decision by looking at the total result
of a common plan consisting of a few BS practices may be
misleading. The reason for this is the risk of including a
practice whose cost is higher than its benefit in the plan by
not noticing it. The best way to prevent this risk is to make
a separate “cost-benefit analysis” for each practice. If the
analysis exceeds the enterprise scale and gains a sectoral or
national qualification, many variables such as the potential
environmental and economic impacts, foreign trade, and
consumer welfare should be added to the model [9,27,34].

Considering the current situation in the country
along with the global obligations, standards, and
recommendations  established by  international
organizations (especially World Trade Organization-
WTO and World Organisation for Animal Health-OIE),
regionalization, zoning, and compartmentalization should
be examined more carefully by the government [35]. For
example, geographical location and animal movements
in Turkey indicate that Thrace and the Eastern Black
Sea regions are more isolated than others. There are also
socioeconomic and cultural differences between the
regions. This may bring some advantages to the regions,
and, of course, requires a different national biosecurity
plan. Except for a few studies carried out in different
cities of Turkey, official reports and statistics can give us
some information and insights about the entire picture. In
Turkey, there are nearly 1.8 million livestock enterprises,
most of which are small family-type enterprises and have
a mixed-crop livestock production. Almost 18% of the
population is employed in agriculture and a steady decline
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has been observed in this rate. When it comes to animal
health politics, some health-related measures, such as
vaccinations against most common diseases, financial
support for enterprises free of contagious diseases, and
animal disease compensation payments, have been
implemented by veterinary authorities for many years
in Turkey. However, some important diseases including
FMD and brucellosis, which can cause trade restriction,
have not yet decreased to the desired incidence values
[17,28,29]. Due to the fact that the abovementioned
factors have a direct or indirect influence on biosecurity
issues, it can be said that the increasing farm size and
specialization and declining share of the population
employed in agriculture will positively affect the BS levels
in Turkey.

It is not sufficient to only know the technical,
managerial, and financial capacities of enterprises,
public authorities, or professional organizations before
initiating the preparation process of BS plans regarding
farm animals. In addition to these, the current and
future status of the socioeconomic, demographical,
epidemiological, geographical, and climatic conditions
should also be foreseen. In this way, an integrated
approach will significantly increase the chance of success
of BS plans. Also the collaboration among stakeholders,
such as policy-makers, breeding organizations, industry
representatives, researchers, and veterinarians, is crucial
for obtaining good results from the national BS programs.
The improvement in the BS status of Turkey, which acts
as a bridge and barrier between Asia and Europe, will not
only increase the breeder profitability and productivity
but also make positive contributions to the international
animal and public health standards and trade.

In conclusion, the current study provided clues to
the decision-makers regarding how to improve the BS
level of the livestock sector in Turkey. The findings of the
study reveal that an improvement that will be achieved
in the education, income, and enterprise scales will
increase the BS scores/levels of livestock enterprises.
At this point, the training activities to be organized by
professional organizations, universities, and the relevant
ministry will be useful. In addition, bringing the model
enterprises forward and arranging livestock support by
taking into account the BS status of enterprises can make
significant contributions to the sector. As the rational and
strategic implementation of the BS plans will also lead to
improvements in animal health and public health, it will
reduce financial losses at the farm and national level.
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