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Abstract

With this study, it was aimed to define factors affecting buffalo husbandry and to determine
the effects on breeder profitability. The data was retrieved from 462 buffalo breeders via face
to face survey from Samsun, Istanbul, Diyarbakir, Mus, Tokat, Afyonkarahisar and Bitlis

provinces of Turkey for 2014 production season, where buffalo husbandry is a prominent
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agricultural activity. The analysis of profitability was made to evaluate technical efficiency of
buffalo husbandry and direct field-based supporting schemes. The significant fields that
policymakers should focus on were determined prior to determination of factors affecting
producers’ attitudes towards buffalo husbandry. These are producers’ awareness and level of
satisfaction, use of technology, supporting policies, marketing operations, producer
organisations, local leadership, and income sustainability, the field of operation and level of
technical knowledge. The positive and statistically significant relationship was determined
between supporting policies factor reflecting producer attitudes and relative profitability.
Accordingly, it was understood that appreciation in supports to the sector appeared to affect
profitability positively. Another significant finding was the existing positive relationships
between profitability and lactation period (months), amount of concentrated feed (kg/buffalo),
productive information level of the breeder, existing buffalo stock and indebtedness situation
of the breeder. The geographic variation of buffalo husbandry demonstrated that breeding and
market conditions are essential and there are significant relationships between buffalo
husbandry and producer organisations as well as development level of marketing
organisations.

Keywords: Buffalo. Factor Analysis. Tobit Model. Relative profitability. Turkey

1. Introduction

One of the most critical problems of the world in the globalisation era is assurance of
adequate and balanced nutrition. Rising per capita income that is being experienced by
economic growth, lead to a demand shift from vegetative products to meat and milk products
especially for developing countries (Behrman and Deolalikar, 1987; Popkin, 1993; Hansford,
2010). Due to the social fact that around 1 billion people on earth do live on the limit of
hunger and 3 billion people experience hidden hunger because of limited access to adequate
and balanced diet, nutrition is a common sensation for all countries (Young, 1996; Gopaldas,
2006; McMichael, 2009).

The main difference between food consumption model across developed and
developing countries is related to animal-based products. Meat and milk products are
indispensable and cannot be substituted with other food products for the nutrition of the
society due to their biological significances. The most valuable food line for human nutrition
is animal based on meat, milk, egg, honey and processed versions of these products (Wyness
et al., 2011). No other food can replace animal-based proteins retrieved from these products.
Eight amino acids that are important for brain development, as well as the healthy upbringing
of humans only, exist sufficiently in animal-based proteins (Diener et al., 1980). Besides, a
healthy person should consume 1 gram of proteins per his/her each kilogram of body weight
per day, and at least 42 % of this protein level should be animal based (Anonymous, 2013).
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One of the important criteria used to measure development level of countries is the
amount of animal-based food consumed per capita. Animal husbandry sector, which is
significantly essential for sufficient and balanced nutrition of people, is also effective in the
generation of national income and employment. Accordingly, animal husbandry has not only
economic but also social functions. In this direction, there observed rising interest and
supported for animal husbandry sector on a micro level.

Buffalo husbandry has a special place among animal breeding activities due to its
specific features. Buffalo, which is recognised as ‘water buffalo’ in the literature and was
domesticated around 5.000 years ago, has been raised in around 40 countries with differing
stocks (Saridzkan, 2011). Buffalo husbandry has been maintained extensively in around 34
countries in the world. The rise between 1961 and 2001 has been recorded as 91 % (Bilal et
al., 2006) and 128 millions of buffalos in 1982 had risen to 173 million in 2005 (Atasever and
Erdem, 2008). Looking at the recent figures, it was recognised that number of water buffalos
in the world has doubled from 97.3 million of the era between 1961 and 1970 to 195.1 million
in 2014 due to FAO statistical data.

The biggest buffalo breeder country is India with its share of 56.38 % by the year
2014. Pakistan followed India with 17.73 % and China with 12.19 % respecting the FAO
data. Buffalo husbandry has increased significantly in the countries that have been historically
involved in the activity. Buffalo husbandry in Turkey, however, occupied 0.06 % of the world
breeding statistics by 2015. A number of buffalos have risen from 97632 in 2011 to 142073 in
2016 and development of buffalo husbandry has been supported (Anonymous, 2017). Despite
the rise in the presence of buffalos in the world, there observed periodic declinations in many
producer countries as well as in Turkey.

The most important yield property of water buffalo is its milk. Buffalo milk in Turkey is used
in the production of cheese, yoghurt, ice cream and custard. In South Asian countries, 30-40
% of the milk produced is being consumed as raw milk, while the rest is processed (Burki et
al., 2004). The most important feature of Mozzarella cheese, which is widely famous around
the world as an Italian delicacy, is that it is produced out of Buffalo milk (Anonymous, 2012).
Besides, fat ratio of Buffalo milk is higher than the other animals with 6,5-9 % (Hoffpauir,
1982; Burki et al., 2004). This high-fat ratio of the milk increases the value of processed
products. Consumers in some countries prefer to pay more and consume buffalo milk rather
than beef milk (Ligda, 1998). Buffalo leather as well is rather thick with 6-8 mm and cannot
be easily curled. With this feature, it is a demanded input for the shoe (leather) and bag
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production (Stoner et al., 2002). As there are special uses of buffalo products, development of
buffalo husbandry has been supported. As acknowledged above, it is aimed to set forward the
factors effective on development and profitability of buffalo husbandry with microdata for the
sample of Turkey.

Therefore, the factors affecting Buffalo breeders in Samsun, Istanbul, Diyarbakir,
Mus, Tokat, Afyonkarahisar and Bitlis provinces of Turkey were analysed for 2014

production season within this study with the utilisation of Factor Analysis.

2. Background

Two factors influence on farmers' choice of agricultural products. These are relative
profitability and marketing convenience. Relative profitability varies depending on input
prices, product sales price (Karli et al., 1999). One of the economic criteria that measure the
success of agricultural enterprises is relative profit. Relative profit shows the profitability of
an enterprise according to another business or the production branch in one region compared
to the production branch in the other region. Two factors affect the relative profitability. To
increase the relative profitability either the production cost of the business must be reduced, or
the gross production value must be increased. Therefore, it is possible to decide which
operator or production line is more advantageous by examining the relative profit criterion. A
relative profit means a proportional value. If it is above 1, it means that gross production
value is obtained above the costs, and it shows that the farm is profitable.

Some researchers such as Isik and Giil (2016) found that the relative profitability of
the buffalo farms in the Mus region was between 1.06 and 1.65. On the contrary, Gunli et al.
(2010) determined buffalo farmers' financial and economic profitability be negative in the

Afyonkarahisar.

3. Material and Methods

3.1. Determination of factors affecting the buffalo breeders

Factor analysis is one of the multivariable analysis methods applied to primary data
retrieved from the field. With this analysis, it is aimed to question and inter-relate the factors
with the main topic of the research with regards to determination of positive and negative
impacts (Jowett, 1958). The factors concerned can be indicated as variables related with the
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producer or breeder for this case (demographical, economical, sociological and psychological
factors) and with the situations affecting the enterprise and its surroundings (geographical,
technological, natural, and political factors). Accordingly, the results that are retrieved from
the factor analysis are considered as important. Factor analysis is considered as beneficial in
policy and strategy development for the target audiences and determination of common
sensations.

Factor analysis, which is also known as data reduction methodology, encompasses of
determination of some factors and evaluation of the pre-determined factors (Bartholomew,
1980). In this research, ‘commonality’ criterion is considered for testing applicability of factor
analysis. Commonality, being one of the most important factors in the determination of the
variables, refers to the representative power of the variables. When its value gets closer to 1,
selection of the variable is considered as successful (Yurdakul, 1973). Appropriateness of
concerned independent variables for the analysis is being tested via Kaiser-Meyer-OIkin
(KMO) test statistic. KMO sample satisfaction measure is an index used in the comparison of
observed correlation and partial correlation coefficients (Mulaik, 2010). As the KMO value
reduces, the applicability feature of factor analysis methodology also reduces. Accordingly,
having a KMO value below 0.50 is considered as ‘unacceptable’ (Kaiser, 1974). When the
value is above 0.90, the analysis applicability is ‘perfect’, ‘very good’ for 0.80 and 0.90,
‘good’ for 0.70 and 0.80 (Field, 2009) and ‘acceptable’ for 0.50 and 0.70 (Hutcheson and
Sofroniou, 1999). The criteria considered in deciding the number of factors are Eigenvalue,
Scree test and common variance. The factors, with Eigenvalue higher than 1, are selected
mostly in the implementation.

The factor analysis data matrix is demonstrated below. Columns refer to variables

included in the factor analysis, while horizontal lines refer to observation values (Table 1).

Table 1: Factor analysis data matrix

Variables
Sample X1 X2 X3 . . Xp
1 X11 X12 Xi3 . . Xip
2 X21 X22 Xa3 . . X2
3 X31 X32 X33 . . Xsp
n Xn1 Xn2 Xn3 . . Xnp

Reference: Ness, 2002

Custos e @gronegocio on line - v. 14, n. 1, Jan/Mar. - 2018. ISSN 1808-2882
WWW.custoseagronegocioonline.com.br



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

Factors affecting development and profitability of buffalo husbandry: case of Turkey 216

Akpinar, M.G.; Gil, M.; Tascioglu, Y.; Karli, B.; Buzkurt, Y.

Mathematical model of factor analysis however, can be explained as below (Ness,
2002);

X1

X2

by fi+bpfh+.. by fc+up
byy f1 + Doy fy +... . +boy fi + Us

Here:

fkx = general factors (factor weight or significance of kg, factor in measuring pi,
variable)

bok = factor weights (correlation degree between py, variable and ki, factor)

Up = unique factor (a resource of all variance that cannot be explained by the factors)

3.2. Determination of effectiveness of socio-economic and demographic characteristics of
producers on profitability

How much do the socio-economic and demographic characteristics and financial
support affect profitability level was determined by multiple regression models and Tobit
model.

Tobit model

The model, which was developed by Tobin in 1950s, is an extension of Probit model.
It is a non-parametric alternative to the least squares regression model (Liao, 1994).
Limitations issued on the dependent variable, mostly lead to data loss in economic
researchers. As an instance, let’s assume that we intend to estimate the amount of money
spent by a customer based on his/her income and relevant economic variables. If the customer
does not buy a house, it means that we do not have house purchasing expenditure data for this
customer. These data are only available for purchaser customers. When information regarding
the dependent variable exists only for some of the observations, this sample is called as a
censored sample (Pindyck and Rubinfeld, 1998).

The dependent variable observed for Logit and Probit models (Gujarati, 2001):

vi=1 p;+5x;+u; =0

v; =08, 4+ Fx; +u, <0

On the other hand for Tobit model (Gujarati, 2001):

v; = 1,5, + f,x; +u; (If right side = 0)

¥; = 0 (If not)
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When £, + B,x;, +u; = 0; some observations receive value the of 0.

As negative and 0 value observations are neglected in the y; =1, B, + f,x; + u,
model, only observations are included in the model with the following characteristics and
error terms cannot have zero mean value.

u; > — B + Byx;

If the conditional expectation of error terms is O for:

E(y,/v;=0)= B,+ B,x,+ E(u,/v, = 0); There appears no problem. However,
if error terms are independent and are random variables with normal distribution, then the
conditional expectation becomes:

E(u/y; = 0) = E(u;/u; = —f; + fx;) >0

If values of error terms are restricted to be higher than —f; + f,x;, probability
density function f(u;), neither gets collected around 0, nor has a symmetric distribution.

When the error terms are known to be normally distributed for Tobit models,
Maximum Likelihood and other relevant likelihood based processes give estimators with
asymptotic normal distribution. However, when the parametric structure of the likelihood
function is determined in an improper manner, the estimators become inconsistent (Gujarati,
2001).

4. Findings and Discussion

Factor analysis has been widely used during the 1980s for researchers conducted in the
fields of trade, personnel relations and determination of consumer preferences (Katz-Gerro
and Talmud, 2005; Gorsuch, 1983; Paim, 1995). KMO value (commonality criterion) was
used to test the applicability of factor analysis for this study.

Factor analysis is one of the multivariable analysis techniques, is being utilised to
evaluate the relationships between many variables and to determine whether the information
can be summarised with a fewer number of variables. The primary objective of the analysis is
to find a way to summarise a definite number of variables containing original information into
a new factor set with minimum possible data loss. Factor analysis is mainly directed to
analysis of the relationship between some variables and to solve the problem of explaining

these variables with their real dimensions (factors).
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Factor analysis aims to evaluate relationships between dependent and measurable
variables and to explain multi-dimensional system constructed with inter-related variables
with a limited number of hypothetical variables (Child, 1972). The analysis involves putting
inter-related variables together in a case with p variables and finding a limited number of
variables that are not related to each other. While the analysis is called as data reduction
technique, it encompasses determination of a number of factors and explanation of each
factor.

KMO statistics comparing the relationship between correlation and partial correlation
coefficients is calculated as 72.0 % for this study (Table 2). As this value is higher than 0.50

and as it is between 0.8 and 0.7, factor analysis is ‘good’ for the predetermined data set.

Table 2: Factor analysis Kaiser Meyer Olkin (KMO) test result

Kaiser-Meyer-Olkin Measure of Sampling
0.720
Adequacy.
Bartlett's Test of Approx. Chi-Square 4925.796
Sphericity df 496
Sig. 0.000

Scree Plot

Eigenvalue

TT T T T 1T 7T 1T T T 1T T 7T 1T T 7T T T 1T T T T T 1T T T T T T T 17T
123456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Component Number

Figure 1: The factors affecting the development of water buffalo husbandry

Results of Eigenvalues, setting starting solution of factor analysis, and statistical
findings regarding partial and cumulative variance criteria are provided in Table 3. 32
variables that affect buffalo husbandry either in positive or negative dimension were reduced
into ten factors (Table 3).
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Table 3: Statistical findings of starting solution of factor analysis

Factor Definition of the factor Eigen Value  Variance Cumulative Variance
1 BREEDER AWARENESS 3.432 10.726 10.726
2 SATISFACTION LEVEL 2.625 8.203 18.929
3 USE OF TECHNOLOGY 2.509 7.841 26.769
4 SUPPORTING POLICY 2.347 7.335 34.104
5 MARKETING ORGANISATION 1.791 5.598 39.703
6 ORGANISATION 1.693 5.290 44.992
7 LOCAL LEADER 1.647 5.147 50.140
8 INCOME SUSTAINABILITY 1.633 5.103 55.242
9 REGION 1.386 4.331 59.573

LEVEL OF TECHNICAL
INFORMATION

=
o

1.366 4.267 63.840

a) PRODUCER AWARENESS (F1)

Within the first factor, which explains 13.686 % of total variables, the importance of
the information sources for buffalo husbandry and marketing for breeders were summarised.
The statistical loads of television, radio and internet information, the involvement of
universities, state organisations and cooperatives and the existence of exhibitions were found
higher. Accordingly, the first factor was named as “BREEDER AWARENESS”. The printed
and audio-visual information resources are essential in reaching breeders and improvement

and direction of the breeding system.

b) SATISFACTION LEVEL (F2)

The second factor referring to the satisfaction of breeders with their production
activities explains 9.641 % of the variables. The relevant variables are satisfaction level of
maintenance of animal breeding, interest on and satisfaction of buffalo husbandry activities,
the tendency to continue buffalo husbandry. Accordingly, the factor was named as
“SATISFACTION LEVEL”. The satisfaction level of breeders also provides information on
the potential of continuity of the sector.

c) USE OF TECHNOLOGY (F3)
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The frequency of computer and internet use and newspaper reading with higher loads
refers to 8.929 % of the variables. Accordingly, the third factor was named as “USE OF
TECHNOLOGY™.

d) SUPPORTING POLICY (F4)

The fourth factor explaining 6.926 % of the variables had included an assessment of
whether financial supports provided to animal breeding and specifically for buffalo husbandry
were adequate or not. Therefore, the factor was named as “SUPPORTING POLICY”.

e) MARKETING ORGANISATION (F5)

The “MARKETING ORGANISATION” factor had explained 4.987 % of variables
included evaluations on the marketing system. The variables included were adequacy of the
enterprise infrastructure and marketing organisation for buffalo husbandry and confirmation

of respondents on inexistence of marketing problems.

f) ORGANISATION (F6)

The sixth factor was named as “ORGANISATION” and did represent 4.659 % of the
total variables. The variables included in the factor were confirmation of the surveyed
participants on the importance of organisation in animal breeding and marketing of buffalo

products.

g) LOCAL LEADER (F7)

The seventh factor explained 4.086 % of the variables. The variables having comparatively
higher loads were confirmation on the importance of organisation in Buffalo products, the
effectiveness of leading village inhabitants as the reeves and cooperation with other breeders
and neighbours. Accordingly, the factor was named as “LOCAL LEADER”.

h) INCOME SUSTAINABILITY (F8)
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The eighth factor represented 3.866 % of the variables and was called as “INCOME
SUSTAINABILITY”. The variables included in the factor was the improvements in animal
breeding and buffalo husbandry in the last five years and frequency of following professional

periodicals and papers related to production activities with higher loads.

i) REGION (F9)

The “REGION” factor representing 3.688 % of the variables did continue information

regarding the provincial orientation of the buffalo breeding farms.

j) LEVEL OF TECHNICAL INFORMATION (F10)

The tenth factor explained 3.372 % of the variables. The factor, which was named as “LEVEL
OF TECHNICAL KNOWLEDGE” involved information on the level of information on
buffalo breeding and marketing of buffalo products. Additionally, the frequency of watching

TV was also included in the factor.

Table 4: Rotation solution for factor analysis

Variables FACTORS
F1 F2 F3 F4 F5 F6 F7 __F8 F9  FI0
Province 003 014 -010 00l -002 005 006 -009 098 -0.01
Zﬁ_—gf;:ffac“on on 014 071 005 012 -010 -003 010 -005 006 -0.06
s2_interest on buf.bred 003 075 0.02 -001 -008 008 007 001 -0.02 0.00
s2_satisfaction on bred. -0.12 076 -0.03 -0.03 -001 002 000 001 0.03 -0.12
s2_buf.bred 022 040 008 -004 012 -009 -015 -0.16 002 -0.08
information
s2_continue bred 008 065 005 -003 008 006 018 -005 003 000
s3_computer frequency -0.13 -003 000 09 -005 0.04 -0.06 010 0.01 0.11
s3_internet frequency -0.12 -0.02 000 096 -0.04 0.03 -0.07 013 0.00 0.07
$3_newspaper 014 -004 007 021 -001 000 -012 092 -006 021
frequency
s3_ periodical 024 003 -006 020 002 000 003 017 000 092
frequency
s3_TV frequency 002 017 001 009 -012 -010 -003 020 -012 -0.05
s7_3_inputs 001 -003 -0.39 -003 -017 016 036 -002 003 -0.01
$7_S_support on 023 004 081 00l 016 -007 -0.02 -004 002 0.00
an.bred
EZ;Z—WS(;‘WO” on 021 004 087 000 007 -001 001 -007 -004 -0.05
s7_10_infr. for bred 005 000 010 -007 060 012 -012 000 000 -0.09
s7_11_infr. for mark. 004 003 004 00l 075 -013 -018 -0.04 000 0.0
?;;f—pmb'ems of 007 -001 021 000 067 000 002 -004 -0.02 012
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s7_15_bredorg.isimp. 002 003 054 -0.04 017 034 -021 007 014 -002
Lo ek 0rg. 006 000 007 000 -027 017 053 -011 -001 003
572 70g. 1S Imp. in 001 -004 -010 -011 013 010 058 -009 001 0.04
$8_tv is imp. 040 010 -021 000 027 -00L 066 022 015 -0.11
s8_radio is imp. 056 00l 006 00l -013 005 008 011 -0.07 -0.07
s8_internet is imp. 083 009 005 -023 001 -002 013 -009 -0.01 -0.05
s8_university is imp. 081 003 015 -004 -008 005 012 -010 001 -0.05
S8_supports to 059 001 008 -001 011 000 011 -007 004 0.02
agriculture is imp.

isrf]?)co‘)perat"’es are 067 -002 -0.13 009 014 043 -011 -005 006 -0.08
s8_exhibitionsareimp. _ 0.62 0.05 023 -015 -013 018 011 002 -0.03 -0.06
sO_eff. of reeves 019 005 -010 001 -004 077 011 003 007 -0.02
sO_eff. of other leaders 012 003 013 005 000 073 032 -002 -002 004
s2_Improvement in 0.06 045 009 00l 000 -0.13 -017 002 009 0.10
an.bred in 5 years

s2_Improvement in 001 046 013 -004 003 -002 -0.07 006 003 007
buf.bred in 5 years

s2_information buf.bred 012 053 047 -00L 003 007 -0.05 -0.07 -0.04 005

Familiar findings took place in various studies conducted by utilisation of Factor

Analysis. Schrader et al. (2001) had searched for the reasoning behind the economic

performance change in selected rural areas of the European Union in their study entitled ‘The

Dynamics of Rural Areas in Germany’. The selected rural areas from Scotland, Greece,

Sweden and Germany were compared with regards to the significances of constructed ten

factors. In the project entitled ‘Economic Impacts on the Rural Areas of Rural Development

Projects: Rural Development Project for Yozgat® Berk (2004) reduced 26 variables into Six

factors. In a study entitled ‘Analysis of Socio-Economic Development levels of the provinces

in Turkey with Multivariate Statistical Methods’, Albayrak (2003) retrieved 130 variables

prior to factor analysis related with socio-economic development and selected 48 variables to

be converted into eight factors. Therefore, the socio-economic development data was

summarised with eight factors.

Table 5: Dependency ratios between factors and variables (%)

Variables FACTORS
F1 F2 F3 F4 F5 F6 F7 F8 F9 F10
Provinces 97.62
s2_satisfaction on an.bred 70.92
s2_interest on buf.bred 74.56
s2_ satisfaction on
buf.bred 75.99
s2_ buf.bred information
s2_ continue bred 65.36

Custos e @gronegocio on line - v. 14, n. 1, Jan/Mar. - 2018.

WWW.custoseagronegocioonline.com.br

ISSN 1808-2882


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

Factors affecting development and profitability of buffalo husbandry: case of Turkey 223

Akpinar, M.G.; Gil, M.; Tascioglu, Y.; Karli, B.; Buzkurt, Y.

s3_computer frequency 96.00

s3_internet frequency 96.40

s3_newspaper frequency 92.09

s3_ periodical frequency 92.40

s3_TV frequency

s7_3_inputs

s7_5 support on an.bred 81.49

S7_6_support on
buf.bred 86.69

s7_10 infra.for bred 59.83

s7_11_ infr. for mark. 75.45

s7_12_problems of mark. 67.04

s7_15 bred org. is imp. 54.27

s7_16_ mark. org. is imp. 53.24

s7_17_org. isimp. in
mark. 58.41

s8_tv is imp. 66.28

s8 radio is imp. 56.28

s8_internet is imp. 82.56

s8_university is imp. 80.89

s8_supports to agriculture o
is imp.

s8_cooperatives are imp.  66.94

s8_exhibitions are imp. 61.88

s9_eff. of reeves 76.93

s9_eff. of other leaders 72.99

s2_improvement in
an.bred in 5 years

s2_improvement in
buf.bred in 5 years

s2_information buf.bred 52.81

Mutlu Camoglu and Saka (2012) reduced 16 relevant variables into five factors prior
to cluster analysis. Askegaard and Madsen (1995) however, reduced 138 variables into 41
factors in their research.

Various econometric models were implemented to determine socioeconomic and
demographic features of producers that affect their profitability. The data retrieved was
analysed with SPSS statistical package.

The relative profitability (RV) retained from buffalo husbandry activities of the 462
surveyed producers was identified as the dependent variable.

Besides, the following factors affecting buffalo husbandry factors were included in the
model as explanatory variables. These factors were incorporated in the model considering

their values retrieved in the factor analysis. To remind, these factors are as following:

FAC1 : PRODUCER AWARENESS
FAC2 : SATISFACTION LEVEL
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FAC3 : USE OF TECHNOLOGY

FAC4 : SUPPORTING POLICY

FAC5 : MARKETING ORGANISATION

FAC6 :  ORGANISATION

FAC7 :  LOCAL LEADER

FACS8 : INCOME SUSTAINABILITY

FAC9 :  REGION

FAC10 :  LEVEL OF TECHNICAL INFORMATION

The additional variables included in the model refer to socio-economic and

demographic characteristics of the breeder and the enterprise. The variables included are as

follows:

duration of buffalo milking — s30 :  Lactation period of the producer — (months)

amount of roughage —s42 . Roughage used per day per buffalo (kg/buffalo head)

level of education —s2 :  Level of education of the producer — (years)

duration of buffalo folding — s45 :  The duration that buffalos were kept in the fold
(months)

amount of concentrated feed — s43 . The concentrated feed used per day (kg/buffalo head)

information on buffalo husbandry — :  Producer’s level of information (5 scales Likert)

s2

After checking the significance level of the variables three main factors that contain
aggregate data were included in the mode. These factors are FAC3, FAC4 and FACS8
respectively. The final form of the estimation equation is as follows:

RP = f(FAC3, FAC4, FACS, duration of buffalo milking — s30, amount of roughage —
s42, level of education — s2, duration of buffalo folding — s45, amount of concentrated feed —
s43, information on buffalo husbandry — s2).

The findings of the estimated linear econometric relationship of relative profitability
and affecting socio-economic and demographic factors are provided in Table 6. Due to the
findings, the goodness of fit of the model was found as 0.197, while it reduced to 0.182 after
corrected. In other words, the explanatory variables had explained only around 20 % of the
variation in relative profitability. However, the explanatory variables were found out to be
significant due to the results of the t-test with higher values of the table t (2.04). Besides, the
joint significance of the variables was confirmed with F test with (12.360 > 2.41). Therefore,

the model was worth to be used for estimation and forecasting.
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Table 6: Estimation results of the linear model

Variables Coefficient ESrt;jc;r t value P

Constant 0.771 0.447 | 1.723 | 0.086
FAC4 0.219 0.053 | 4.161 | 0.000
s30_ duration of buffalo milking 0.177 0.048 3.713 | 0.000
S43_amount of roughage -0.035 0.008 | -4.378 | 0.000
s2_ level of education -0.075 0.018 | -4.179 | 0.000
FAC3 -0.215 0.056 | -3.867 | 0.000
s45 duration of buffalo folding -0.070 0.026 | -2.700 | 0.007
FAC8 0.112 0.051 | 2.190 | 0.029
s43 amount of concentrated feed 0.044 0.019 2.391 | 0.017
s2_information on buffalo 0.133 0.067 1988 | 0.047
husbandry

Table 6 provides information regarding the effects of socio-economic features of the
buffalo breeders surveyed on their profitability. The variables with positive parameter
estimates impact and that are statistically significant lead to an appreciation in the relative
profitability. Vice versa, negative estimates lead to a depreciation in the profitability.

Also, there appeared a positive and significant relationship between the relative
profitability and ‘supporting policy’ and ‘income sustainability’ factors representing the
attitudes of the buffalo breeders. Accordingly, it can be said that the positive changes in these
acknowledged factors are expected to contribute to the relative productivity of buffalo
husbandry enterprises. However, a negative and statistically significant relationship was
observed between relative productivity and the ‘use of technology’ factor. Therefore, a rise in
the attitudes related to technology is expected to lead declination in the relative profitability.

Also, there is a positive and significant relationship between milking duration of the
breeder (months), amount of concentrated feed used per day (kg/buffalo head) and
informative awareness of the breeder scaled on 5 points Likert scale and the profitability.
However, there are also variables that affect profitability negatively. These are the amount of
roughage used per day (kg/buffalo head), breeder’s education level (years), duration of
buffalo folding (months). A rise in attitudes incorporated in these factors affects profitability
negatively and in a significant manner.

Also, Tobit model was incorporated into the study to determine the socio-economic

and demographic characteristics of the breeder that affect relative profitability.
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Relative productivity (RP) retrieved from buffalo husbandry activities was considered
as the dependent variable for the estimated model. The model was constructed as follows.

RP = f(FAC3, FAC4, FAC8, GROUP, s2_debt, s2_level of education, s2_ information
on buffalo husbandry, s2_satisfaction of buffalo husbandry, s30_duration of buffalo milking
S43_amount of roughage, s43_amount of concentrated feed, s45_duration of buffalo folding).

The factors included in the estimation were the same as the linear regression. These
were FAC3 (use of technology), FAC4 (supporting policy) and FAC8 (sustainability of
income) due to their weights calculated in the factor analysis. In addition to the factors chosen
due to their significance, the socio-demographic variables included needs recall as well. In
addition to the previously explained variables, two variables were included in the model. First
one is GROUP variable in which the farms were classified due to a number of buffalos held
representing the scale of buffalo farm. The 1% group refers to enterprises with 1 to 5 buffalos,
the 2" group refers to 6 to 15 buffalos, the 3 group of farms have 16 to 35 buffalos, and the
4™ group represents the largest scale with more than 36 buffalos. The second variable is a
dummy variable referring to the indebtedness situation of the buffalo farm. If the breeder was
indebted, the variable had taken the value of 1 and 2 for vice versa.

The findings of the estimation were provided in Table 7. The overall findings
indicated that the model could be used for estimation and forecasting.

There found out a positive and statistically significant relationship between supporting
policy and relative profitability. Accordingly, any positive change in the supporting policies
followed was expected to lead appreciation of the relative profitability. However, use of
technology again was expected to affect the profitability negatively.

Besides, the socio-demographic variables also affect the relative profitability. The
milking duration regarding months, per head, concentrated feed use and information level of
the breeder calculated based on the Likert scale (1-5), the size of the farm due to a number of
buffalos held and breeders situation of not being indebted and the relative profitability have
positive and significant relationships.

On the other hand, per head roughage used, education level of the breeder, folding

period regarding months and relative profitability has negative but significant relationships.

Table 7: Tobit model estimation results

Variable Coefficient ~ Std. Error  z-Statistic Prob.

FAC4 1 0.205438 0.046443 4.423430 0.0000

FAC8 1 0.011226 0.045597 0.246209 0.8055
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FAC3 1 -0.151641  0.047542 -3.189632  0.0014

GROUP 0.444420  0.040948  10.85324  0.0000

S2_Debt 0.275505  0.089108  3.091801  0.0020
S2_Education Level -0.063299  0.015376 -4.116832  0.0000
S2_information buf.bred 0.098906  0.058327  1.695729  0.0899
S2_ satisfaction on buf.bred -0.123502  0.052229 -2.364628  0.0180
S30_ duration of buffalo milking 0.114644  0.033521  3.420039  0.0006
S43_amount of roughage -0.024240  0.007040 -3.443066  0.0006

S43_ amount of concentrated feed 0.031073  0.016389  1.896004  0.0580
S45_ duration of buffalo folding -0.053800  0.021933 -2.452964  0.0142

SCALE: C(13) 0.946310  0.031131  30.39741  0.0000
Mean dependent var 1.538688 S.D. dependent var 1.189878
S.E. of regression 0.955129 Akaike info criterion 2.783783
Sum squared resid 409.6102 Schwarz criterion 2.900152
Log-likelihood -630.0539 Hannan-Quinn criteria. ~ 2.829599
Avg. log likelihood -1.363753

5. Conclusion

It is essential to compute unit profit retrieved from production activities both from
vegetative and animal-based products to evaluate the development of the relevant activities.
Accordingly, internal and external environmental conditions affecting the farmer and the farm
and any change is these conditions affect the sustainability of production activities. Due to the
specific character of agriculture and animal breeding sectors, supporting policies need to be
considered. In fact, animal breeding has been supported through utilisation of different tools
all around the world. Therefore, determination of correct supporting mix also depends on
analysis evaluation of internal and external factors as emphasised above.

Buffalo (water buffalo) husbandry has a stance among animal breeding activities
because of its specific production conditions and the high value processed products retained
from buffalos. Due to this features, buffalo husbandry is a specifically supported sector. In
this process, it is essential to determine the factors effective for developing buffalo husbandry
and analyse the profit level of the breeding activity. These findings are expected to help to
evaluate the input use efficiency for buffalo husbandry and to find the correct path to support
the activity.

Accordingly, a survey was conducted in representative provinces of Turkey (Samsun,
Istanbul, Diyarbakir, Mus, Tokat, Afyonkarahisar and Bitlis for 2014 production season), and
the factors and features’ affecting of buffalo breeding was estimated. The factors were

computed with a well-known data reduction methodology, factor analysis. Following this
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computation, the factors, as well as, socio-economic and demographic characteristics of the
farms and breeders were estimated to determine their effectiveness over the profitability of
buffalo husbandry.

It is also worth to mention that, an extensive production model was observed which is
dependent on grasslands. In the analysis of socio-demographic factors affecting relative
profitability of buffalo breeding enterprises, there found a positive and statistically significant
relationship between this relative profitability and supporting policies implemented that
reflect attitudes of farmers. Accordingly, it can be said that an appreciation in supporting
policies and implementation tools is expected to affect profitability level positively. Another
significant finding is that lactation period (months), concentrated feed amount (kg/head),
information level of the farmer, existing buffalo stock and indebtedness situation of the
farmer affect profitability positively. These microfeatures can be considered as effective tools
to stimulate profitability of buffalo husbandry.

Also, there appeared different significances in the formation of the factors that affect
attitudes and behaviours of the buffalo breeder. These factors that can be used by policy
developer and implementers are producers’ awareness and level of satisfaction, use of
technology, supporting policies, marketing operations, producer organisations, local
leadership, and income sustainability, the field of operation and level of technical knowledge.
Subsequently, due to the findings of the study reflecting the relative importance of production
and marketing conditions in explaining the regional variation of buffalo breeding profitability,
developing effective tools to improve the organisation of the sector and marketing policies are

essential.
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