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ABSTRACT - This study estimates the technical efficiency of goat rearing in the province of Isparta in Turkey using
Data Envelopment Analysis (DEA). The data used were collected from 92 goat farmers using the stratified sampling method 
by means of a questionnaire. The technical efficiency of the goat farming varied widely between 0.13 and 1.00. The mean 
efficiency of 92 goat farms was calculated to be 0.44 and 0.66 for constant and variable returns to scale assumptions, 
respectively. The greatest slacks were in feedstuff concentrates and labour used. The most significant factors affecting 
efficiency of goat production were farmer experience, cooperative membership, milk yield per goat, and family and hired 
labour. Technical efficiency should be improved by providing farmers with well-organised education, an extension program, 
and research and development programs on goat rearing. 
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Introduction 

Livestock production is an important sector in the 
Turkish national development in producing food, increasing 
external trade, ensuring a balanced development between 
areas and sectors, and reducing unemployment in rural 
areas, in addition to creating new employment opportunities 
in the industrial and service sectors.

Goat production occupies an important position in 
the livestock sector in Turkey. Approximately 2.7% of 
meat production and 2.5% of milk production in Turkey 
derive from goats (TUIK, 2014). Goat production provides 
significant employment in pasturing. The climate and
vegetation of Anatolia make it suitable for livestock rearing 
and especially for goats. The arid climatic conditions 
and the extensive plateau and pasture area in Turkey are 
especially suitable for livestock farming. Turkey is a rich 
country in terms of goat production. This wealth is fostered 
by the natural climatic conditions and the traditional 
agriculture structure. The most important provinces for 
goat production in Turkey are Mersin, Antalya, Adana, 
Siirt, Mardin, Bitlis, Diyarbakır, Şırnak, Kahramanmaraş, 
Muğla, Van, Isparta, and Muğla. Isparta is ranked 12th in 

terms of goat production in Turkey. The number of goats 
in Isparta is very high. Small ruminant production depends 
largely on the available pasture in the province and in 
Turkey.

Isparta had a total of approximately 237,500 goats 
in 2013. Isparta has 2.3% of the total number of goats in 
Turkey. However, productivity is low compared with other 
provinces. The most important goat breed found in Isparta 
is the hair goat (TUIK, 2014). 

Although Turkey is a suitable country for stockbreeding, 
policies are inadequate to improve goat production. Goat 
numbers are large but production is insufficient. In recent
years, structural and economic problems have increased. In 
this respect, it is important to improve animal production 
and analyse management structure in order to solve animal 
production problems. Sheep and goat rearing is generally 
conducted extensively in Turkey: the animal products 
obtained constitute the main sources of nutrition for low-
income farms, contribute to income, and create employment 
opportunities for labour (Dellal et al., 2002).

The number of goats in Turkey is approximately 10.4 
million, 98.3% of which are hair goats and 1.7% are Angora 
goats. Annual production of goat milk in Turkey is 463 
thousand tons. Isparta province, where the present study 
was conducted, plays an important role in goat rearing 
within Turkey, as 9,984 tons of goat milk are produced in 
the study region (TUIK, 2014).

A considerable amount of research has been conducted 
on goat farming production structure and its cost and 
profitability. Panayiotou (1989) determined the economic
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structure of sheep and goat farms in Cyprus. Papanagiotou 
(1991) calculated the profitability of goat farming in
Greece. Gebremedhin and Gebrelul (1992) examined 
small-scale goat farms by selecting three production 
systems and compared the net present value, financial
feasibility analysis, and payback period scores. Brandano 
et al. (1992) studied the quality and quantity of goat farm 
production activities in Italy. Deoghare and Bhattachryya 
(1993) carried out economic analysis of goat production 
in selected areas of India. Darwich (1998) examined the 
economics of small animal production in Jabel Abdel Aziz 
of Syria. Dellal (2000) examined the economic structures 
and annual performance of hair goat farms in Antalya 
province and derived optimum farm plans under existing 
production conditions. She found that the percentage of 
gross production value (GPV) from hair goat breeding was 
65.20% of total GPV. Also, she found that large farms were 
more successful than small farms. Fousekis et al. (2001) 
noted that subsidies can be negatively associated with levels 
of efficiency, and there has recently been a strong debate
regarding the discontinuation of such regimes within the 
European Union (EU). De Rancourt et al. (2006) compared 
the condition of main small ruminant systems in Southern 
Europe and their possible future evolution, and the authors 
concluded that in the different countries and production 
sectors, extensive systems were dominant because of the 
less favoured areas frequently used by small ruminants. 
Araç (2007) determined the structural characteristics of 
goat farms in Diyarbakır province. Paksoy (2007) analysed 
the economic structure of goat farming in Kahramanmaraş 
province and reported that large farms were more successful 
than small ones. Ruiza et al. (2009) analysed and proposed 
improvements for the dairy goat grazing systems in Spain, 
France, and Italy. They identified the main weaknesses
relating to feeding management, particularly grazing and 
goat productivity. Özdemir (2009) investigated the structural 
and breeding characteristics and health protection practices 
of Angora goat farms. Toussaint et al. (2009) presented the 
work undertaken since 1994 by a working group of experts 
from sub-network FAO-CIHEAM on systems of sheep and 
goat production, and on the methodology of the evaluation 
of such systems. Acar (2010) determined the technical and 
structural characteristics of the Member Enterprises of the 
Isparta Sheep and Goat Breeding Association. He found 
that farms had many technical and structural problems such 
as breeding, nutrition, health management, housing and 
grazing. Çıtak (2011) determined that large-scale goat farms 
were more successful than small farms. Gaspar et al. (2011) 
studied dairy goat systems in Cáceres, Spain. The authors 
collected specific information on management with data on 

family characteristics, labour, livestock numbers, land use, 
installations, continuity, recent changes in farming, and the 
opinions of farmers. They found that the best management 
practices and productivity results were on the farms furthest 
removed from the traditional systems.

No study has been done on the production efficiency
of goat rearing in Turkey, however, and the present study, 
which examines the production efficiency of goat rearing
in the province of Isparta in Turkey, is very relevant to 
the competitive pressures confronting the Turkish goat 
sector and the importance of the goat sector in Turkey. 
The purpose of the study was to investigate the technical 
efficiency of goat rearing in Turkey based on primary data
obtained from farmers in Isparta province. For this reason, 
a nonparametric method (data envelopment analysis) was 
used.

Material and Methods

The main material of this study is primary data collected 
from goat farmers in the province of Isparta, in Turkey, 
through the use of a questionnaire. Isparta has 2.3% of the 
total number of goats in Turkey. The data used were for 
the 2007 production season, and the survey was conducted 
in 26 villages located within the boundaries of the central, 
Atabey, Keciborlu, Egirdir, and Sutculer districts of Isparta 
province. The Neyman stratified sampling procedure was
employed in selecting goat farms in order to decrease 
variance, form homogeneous stratification, and represent
different production units. Sampling size was found to be 
92 farms (Table 1).

Battese (1992) pointed out that both parametric and 
non-parametric methods are used to measure efficiency.
Deterministic frontier production functions, stochastic 
frontier methods, and panel data models are parametric 
methods. One of the non-parametric methods which are 
widely used in efficiency measurement studies is Data
Envelopment Analysis (DEA). Hansen et al. (2002) 
identified the advantages of DEA as a method that does not
need a distributional form to be specified for the production
function and the inefficiency term. In this method, each
production unit is given an efficiency score based on its

Table 1 - Farm groups and number of interviewed farms
Herd size 
(number of goats)

Farms sampled
(number)

Distribution of sampled 
farmers (%)

1-100 34 36.96
101-300 26 28.26
301-+ 32 34.78
Total 92 100.00



330 Technical efficiency of goat farming in Turkey: a case study of Isparta province

R. Bras. Zootec., 45(6):328-335, 2016

distance from a production frontier constructed by means 
of a linear programming model. No explicit functional 
form is assumed for the underlying production technology 
in DEA (Hansen et al., 2002).

Coelli et al. (1998) expressed efficiency in two
principal ways. These are input-oriented and output-oriented 
measures. An input-oriented Banker-Charnes-Cooper (BCC) 
model is given below for n decision-making units (DMU), 
each producing M outputs by using K different inputs 
(Coelli et al., 1998; Coelli et al., 2005):

in which θ is a scalar; N1’ is convexity constraint; λ is N × 1 
vector of constants; Y represents output matrix; and X 
represents input matrix. The value of θ will be the efficiency
score for firm i. This linear programming problem must be
solved N times, once for each firm in the sample. A θ value of
one indicates that the firm is technically efficient according
to the definition of Farrell (1957) (Coelli et al., 1998). Coelli
(1996; 1997) developed this multi-stage methodology and 
a computer program that implements a robust multi-stage 
model among other options. In this study, the DEA model 
was employed because farmers have more control over 
inputs than outputs, and so the input-oriented DEA model 
was used. 

Data Envelopment Analysis models have been applied 
to many theoretical and empirical works in economics 
and operations research studies and are extensively used 
in practice to compare firms that are different. Data
Envelopment Analysis has been used in a number of 
analyses and also as basis for advice to farmers, e.g., Lund 
and Ørum (1997) and Gerber and Franks (2001), and some 
examples of DEA for livestock production analysis can 
be traced in the following sources: Cloutier and Rowley 
(1993), Fraser and Cordina (1999), Reinhard et al. (2000), 
Fousekis et al. (2001), Galanopoulos et al. (2006), Hansson 
(2007), Dağıstan et al. (2009), Gaspar et al. (2009), and 
Meensel et al. (2010).

The model is specified as having one output and four
inputs. The gross value of goat production (converted to USD 
per unit animal) represents the output. The goat population 
represents animal units (AU) by means of coefficients. In
this conversion to animal units, female goats, male goats, 
yearlings, and kids had coefficients of 0.1, 0.12, 0.08, and

0.05, respectively (Erkus et al., 1995). Four inputs (labour, 
feedstuff concentrates, roughage feedstuff, and veterinary 
costs) were used in the analyses. Labour input consists of 
both hired and family labour used per animal unit. 

The gross product value is the calculated market values 
of products produced as a result of goat farming (meat, 
milk, cheese, butter, hair, manure, etc.) plus appreciation in 
yearly assets. Relative return is calculated by dividing the 
gross product value by total production costs (Rehber and 
Tipi, 2005). 

After calculating DEA technical efficiency scores, a
two-tailed Tobit model was employed to identify sources 
of inefficiencies, because efficiency scores range between
0 and 1 and most of the literature (Gül, 2005; Alemdar and 
Ören, 2006; Gül, 2006; Alemdar and Işik, 2008; Dağistan 
et al., 2009; Koc et al., 2011) used the Tobit model to find
inefficiencies.

In the analysis of the descriptive statistics on physical 
input and output parameters (Table 2), some of the inputs 
showed large variations. The greatest variations were 
observed in labour (h AU−1), concentrates, (kg AU−1), 
and roughage feedstuffs (kg AU−1), when coefficients
of variation are taken into consideration. It is also clear 
from Table 2 that some farmers are not using all of these 
feedstuffs. In the research area, 21.74% of goat producers 
did not use concentrates and roughage as feedstuffs. This 
means that they did not provide supplementary feeding and 
only grazed their animals on pasture. 

Great variations in input use levels may be an 
indicator of problems of mismanagement or lack of 
technical know-how.

Efficiency scores were regressed with several socio-
economic features to determine the factors of inefficiency.

Results

Goat farming activities in this area are carried out by 
families. The pasturing period of animals is an average of 

Table 2 - Summary statistics for variables used in the efficiency
analysis

Input/output variable Minimum Maximum Mean SD

Output
Gross product value                   77.64 1282.38 514.25 220.69
(USD AU−1)

Inputs
Labour (h AU−1)                         79.91 4020.20 928.80 835.32               
Concentrates (kg AU−1)               0.00 1546.76 276.64 286.05
Roughage (kg AU−1)                    0.00 1773.65 155.77 286.90
Veterinary cost (USD AU−1)        0.00 133.65 32.88 23.14

SD - standard deviation; USD - American Dollars; AU - animal unit.
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348.21 days per year. Goat production in the study area is 
conducted only for milk and meat. Sixty-six per cent of 
the growers reported visits from extension staff. The use 
of family labour is general in the study area, but 18.48% 
of farms used both family and hired labour. However, the 
enterprises averaged 31.52% cooperative membership and 
25.00% agricultural credit use. The average age of farmers 
was calculated to be 50.51 years, their mean educational 
level was 5.18 years, and they had 25.33 years of farming 
experience. The average milk yield, lactation period, kid 
yield, and average size of farm were determined to be 0.41 
kg days−1, 5.05 months, 108.89%, and 1.96 ha, respectively. 
Some of the goat farms in the research area (71.7%) also 
produced other crops. These crops were mostly wheat, 
barley, rose oil, and feed crops. Their goats were grazed on 
public pasture and forest area. 

The mean non-agricultural income rate was 7.07%. 
The average number of people per farm was calculated to 
be about 5, and the average number of goats per farm was 
approximately 251, while goat production value amounted 
to 56.76% of total income (Table 3).

Data Envelopment Analysis scores were calculated 
using DEAP software version 2.1, developed by Coelli 
(1996).

Out of the 92 goat farms in the sample, six farms (6.52% 
of all goat farms) under constant return to scale (CRS) and 
41 farms (44.57% of all goat farms) under variable return 
to scale (VRS) were found to be fully efficient. Forty-six
farms (50.00% of all goat farms) under CRS and 29 farms 
(31.52% of all goat farms) under VRS showed a performance 
of below 0.40 (Table 4). Predicted technical efficiencies
differed among sample farms, ranging between 0.06 and 

1.00, with a mean technical efficiency of 0.66 (Table 4).
These results indicate that there are some opportunities 
for improving resource use efficiency. Sample farms may
reduce their input by 34% on average while remaining at 
the same production level.

In a linear programming model, slack values are derived 
by converting inequality constraints to equality constraints 
and adding slack variables (Walden and Kirkley, 2000). 
The “slack” identifies excess input or missing output that
exists even after the proportional change in the input or the 
outputs (Shim, 2003). Slack variables are also analysed to 
determine excess input use. It can be said that a farm can 
reduce its expenditure on an input by the amount of slack 
without reducing its output. The greatest input excess was in 
feedstuff concentrates used (Table 5). The average amounts 
of feedstuff concentrates, labour used, roughage feedstuff, 
veterinary costs, and GPV used by the 41 efficient farms
under VRS assumption were 209.43 kg AU−1, 811.03 h AU−1, 
87.49 kg AU−1, USD 31.56 AU−1, and USD 573.41 AU−1 

respectively. 
For the inefficient farms, the causes of inefficiency may

be either inappropriate scale or misallocation of resources. 
Inappropriate scale suggests that the farm is not taking 
advantage of economies of scale, while misallocation 
of resources refers to inefficient input combinations.
Therefore, inefficiencies could be mainly due to improper
input use. 

Table 3 - Socioeconomic indicators in goat rearing
Indicator Average

Farmer age (years) 50.51
Farmer education level (years) 5.18
Population of enterprises (no. of people) 4.75
Farmer experience with goat rearing (years) 25.33
Total farm land (ha) 1.96
Distance to pasture area from farm (km) 3.74
Milk yield (kg day−1) 0.41
Total number of goats per farm (heads farm−1) 250.75
Total animal units (AU farm−1) 20.21
Fertility (%) 108.89
Grazing duration (days) 348.21
Lactation period (months) 5.05
Visits of extension staff to farmers (%) 66.30
Feeding only on pasture (%) 21.74
Also used non-family labour (%) 18.48
Membership of cooperatives (%) 31.52
Used credit (%) 25.00
Goat production value in total income (%) 56.76
Non-agricultural income in total income (%) 7.07
AU - animal unit.

Table 4 - Frequency distributions of technical efficiency scores
obtained with Data Envelopment Analysis model

Efficiency score
Data Envelopment Analysis

CRS VRS SE

1.00 6 41 6
0.91-0.99 1 1 10
0.81-0.90 4 1 14
0.71-0.80 6 3 15
0.61-0.70 8 3 18
0.51-0.60 6 5 9
0.41-0.50 15 9 12
<0.41 46 29 8
Minimum 0.04 0.06 0.13
Maximum 1.00 1.00 1.00
Mean 0.44 0.66 0.69

CRS - constant return to scale; VRS - variable return to scale; SE - scale efficiency.

Table 5 - Input slacks and number of farms using excess inputs

Input Number of
farms

Mean
slack

Mean
input use

Excess input 
use (%)

Labour (h AU−1) 44 254.81 1080.02 23.59
Concentrates (kg AU−1) 60 79.81 276.64 28.85
Roughage (kg AU−1) 26 24.27 155.77 15.58
Veterinary cost (USD AU−1) 30 6.99 32.88 21.26
USD - American Dollars; AU - animal unit.
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Scale efficiency (SE) of farms is calculated as the
ratio between the technical efficiency CRS score and
technical efficiency VRS score with DEAP. These scores
can be from 0 to 1. If the scale efficiency is less than 1,
the DMU will be operating either at decreasing returns to 
scale (DRS) if a proportional increase of all input levels 
produces a less-than-proportional increase in output levels 
or increasing return to scale (IRS) at the converse case 
(Boussofiane et al., 1992). The mean scale efficiency of
the sample goat farms was calculated to be 0.69. Out of the 
92 goat farming enterprises, six showed constant returns 
to scale and 73 showed increasing returns to scale, whilst 
13 farms were operating under decreasing returns to scale 
conditions. 

Increased herd size also increased optimal ratio, but 
this was not statistically significant (Table 6). A herd size
of between 101 and 300 had the highest percentage of 
decreasing return to scale, 15.38%. The highest increasing 
return to scale, 84.38%, was found in a herd size of 301 
and above. The visits of extension staff were more frequent 
in the decreasing return to scale farms with 84.62%. 
The highest modal of family labour used was found in 
constant return to scale farms and amounted to 100.00%. 
However, 46.15% cooperative membership and 38.46% 
agricultural credit use were the highest modal and were 
found in decreasing return to scale farms. The constant 
return to scale farm had the highest modal average age of 
the farmer, which was calculated to be 57.00 years. The 
decreasing return to scale farm had the highest modal of 

the following indicators: farming experience, milk yield, 
lactation period, kid yield, and farm land size of 29.15 yr, 
0.83 kg, 5.46 months, 114.00%, and 2.49 ha, respectively. 
Additionally, the constant return to scale farm also had 
the highest share of duration on pasturing, with 365.00 
days, and a non-agricultural income rate of 15.00%. The 
highest score of population (about five people), number
of goats (approximately 92 goats), total number of goats 
(approximately 259 goats), and goat production value 
(58.89%) were found on increasing return to scale farms 
(Table 6).

To obtain information on factors affecting efficiency,
efficiency scores were regressed upon various social,
economic, and technical features. Technical efficiency
scores of DEA were regressed on farm-specific
characteristics to identify sources of inefficiencies. Since
efficiency scores range between 0 and 1, a two-tailed Tobit
model was employed in place of ordinary least squares 
(OLS) regression (Ray, 2004).

Farming experience (10%), cooperative membership 
(5%), milk yield (1%), and labour (1%) had a significant
effect on efficiency scores (Table 7).

The signs of the parameters were as expected. 
Farming experience, cooperative membership, and milk 
yield parameters were positive. This indicates that 
more farming experience, cooperative membership, and 
greater milk yield increase efficiency. Labour, with a 
negative sign at the 1% statistical level, affects efficiency
adversely. 

Table 6 - Socioeconomic indicators by return to scale

Indicator Increasing return to scale Constant return to scale Decreasing return to scale

Herd size (1-100 goats) (%) 76.47 8.82 14.71
Herd size (101-300 goats) (%) 76.92 7.69 15.38
Herd size (301 or more goats) (%) 84.38 3.13 12.50
Visit of extension staff to farmers (%) 63.01 66.67 84.62
Used only family labour (%) 82.19 100.00 69.23
Cooperative membership (%) 30.14 16.67 46.15
Agricultural credit used (%) 21.92 33.33 38.46
Farmer age (years) 50.12 57.00 49.69
Farmer experience (years) 24.74 24.17 29.15
Milk yield (kg day−1) 0.32 0.58 0.83
Population (no. of people) 4.88 3.50 4.62
Distance to pasture area from farm (km) 3.96 2.50 3.08
Doe (number of does) 91.34 85.67 90.46
Lactation period (months) 4.99 5.00 5.46
Total number of goats 258.64 181.83 238.23
Fertility (%) 107.84 110.67 114.00
Grazing duration (days) 346.85 365.00 348.08
Relative return 1.07 1.91 1.60
Feeding cost share in total production cost (%) 21.73 15.82 26.76
Goat production value in total income (%) 58.89 37.50 53.69
Non-agricultural income in total income (%) 6.99 15.00 3.85
Farm land (ha) 1.89 1.42 2.49
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Discussion

In this study, the feeding cost share was calculated as 
21.09% of total production cost. Gonçalves et al. (2008) 
found that herd feeding was the most important item in 
productive systems, varying between 60 and 70% of the 
total cost in the southeast of Brazil. In the research area, 
farmer feeding systems generally depend on grazing, 
and farmers only use supplemental feed for two or three 
months especially after births or in hard winter conditions. 
For this reason, feeding cost was low in the research area. 
Also, 21.74% of farms used only grazing and did not use 
supplemental feed.

Vieira et al. (2009) calculated milk yield as 441 and 
606 L/goat and fertility was 86.95% and 85.71% in two 
types of goat farms in Brazil. In this study, milk yield was 
62.12 L/goat and fertility was calculated as 108.89%. In the 
study region, the farms had mostly hair goats, and the milk 
yield of these animals is low. This is because hair goats 
are low-yielding breeds with higher fertility rates, while the 
yield of Saanen goats is higher but their fertility is lower 
than those of hair goats.  

Santos Junior et al. (2008) found that the income share 
of dairy goat husbandry was approximately 42% of total 
income in Brazil. In this study, this indicator share was 
slightly higher and calculated as 56.76%. This indicated 
that goat husbandry was very significant to family income
in the farms surveyed.

According to our results, 29.35% of the farms were not 
profitable as their relative returns were smaller than 1, and it
was found that relative return tended to increase in parallel 
with the efficiency of the farm (P<0.01). The relative profit
of the farm at constant return to scale level was calculated 
as 1.91. The lowest value (1.07) was obtained at increasing 
return to scale level of farms (Table 6).

Galanopoulos et al. (2011) applied DEA to a sample 
of transhumance farms in Greece to assess the technical 
efficiency of sheep and goat transhumance flocks, and
determined the factors that affect their performance. They 
found that the overall technical efficiency of transhumance
farms was quite low (this score amounted to 0.476 without 
subsidy and was calculated as 0.513 with subsidy) and that 
it was affected by herd size. They stated that EU subsidies 
had a significant impact on the technical efficiency of only
the low-efficiency, small-sized farms.

Goat farming as the exclusive activity is a reality to 
28.3% of farmers, while 71.7% of farms also had income 
from crops and other animals. In the research area, goat 
breeding is usually carried out in forest villages, which 
restricts sources of income to farmers. Goat farming is 
the most important income for growers surveyed in this 
study. Farmers practice traditional farming. The geographic 
conditions of the region are more suitable for keeping hair 
goats. Farmers stated that the costs of hair goat farming 
were lower than keeping Saanen goats.

A total of 40.22% of farmers sold their products to 
preferred customers, a form of direct marketing. Doing this 
reduced their marketing costs. Of the total, 23.91% sold their 
products in the local market, which increased production 
costs because of transportation, other fees and taxes, and 
35.87% of farms sold their products to wholesalers.

This study found that age was positively related to 
production efficiency, but was not statistically significant
(Table 7). Findings from previous empirical studies were 
mixed. For example, Abdulai and Huffman (1998), Alemdar 
and Işik (2008), and Gul et al. (2009) found that older farmers 
were less efficient than younger farmers, while Alemdar and 
Ören (2006) and Koc et al. (2011) found that older farmers 
were more efficient than younger farmers.

Education was positively associated with efficiency,
but it was not statistically significant (Table 7). Similar
results were reported for farmers in Turkey (Alemdar and 
Işik, 2008; Gul et al., 2009; Demircan et al., 2010; Parlakay 
et al., 2015), Pakistan (Battese et al., 1996), Cameroon 
(Binam et al., 2004), and Nigeria (Idiong, 2007). However, 
some authors stated that there was a negative relationship 
between education level and efficiency (Kaliba and Engle,
2004; Alemdar and Ören, 2006; Cinemre et al., 2006; 
Koc et al., 2011; Parlakay et al., 2015).

Cooperative membership was positively related to 
efficiency and statistically significant at the 5% level
of statistical confidence (Table 7). This implies that 
the efficiency of the goat farmer will increase with an 
increase in their membership of associations. Similar 
results were reported for farmers in Nigeria (Idiong, 2007; 

Table 7 - Results of tobit regression analysis 

Variable Coefficient SE z-score Significance

Constant 0.180806 0.156550 1.154944 0.2481
Goat units (AU) 0.000680 0.001165 0.584002 0.5592
Farmer education level 0.016903 0.010799 1.565210 0.1175
Farmer age 0.002792 0.001941 1.438134 0.1504
Farmer experience 0.002951 0.001637 1.802817 0.0714
Cooperative   0.089462 0.042102 2.124883 0.0336
memberships
Milk yield (per goat) 0.188238 0.069366 2.713698 0.0067
Labour (family   −0.185193 0.052776 −3.509023 0.0004
and hired)
R-square                                                                          0.210008
Adjusted R-square                                                                    0.133864

AU - animal unit; SE - standard error.



334 Technical efficiency of goat farming in Turkey: a case study of Isparta province

R. Bras. Zootec., 45(6):328-335, 2016

Omonona et al., 2010) and Turkey (Cinemre et al., 2006). 
In contrast to our finding, Binam et al. (2004) and Chirwa
(2003) found that there was a negative relationship between 
club membership of a household member and efficiency in
Cameroon and Malawi and statistically significant at the
1% level.

Farmer experience was statistically significant and
had the expected sign (Table 7). Farmers who have more 
experience increase efficiency scores. Our result showed
that there was a positive relationship between experience 
and efficiency, confirming the results of Mathijs and
Vranken (2000), Binam et al. (2004), Gül (2006), Idiong 
(2007), Alemdar and Işik (2008), Gul et al. (2009), Omonona 
et al. (2010), and Parlakay et al. (2015). However, some 
authors found that there was a negative relationship 
between experience and efficiency (Kaliba and Engle, 2004;
Alemdar and Ören, 2006; Cinemre et al., 2006).

Milk yield per goat had a positive relationship with 
farm efficiency. This relationship was significant at the 5%
level of statistical confidence (Table 7).

Conclusions

Goat rearing is mainly based on pasturing. Goat 
farming in Isparta is strongly oriented towards meat and 
milk production and making milk products. Goat rearing 
in the study area is mainly done according to traditional 
methods. This can be improved through appropriate 
technical interventions such as using extension workers to 
educate farmers on new and improved technology, which 
will lead to sustainable goat farming.
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