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Abstract— This research aims to determine the level of efficiency production cost of goat farming in the lowland and the 

highland areas in Mojo Sub-district of Kediri Regency. Location determination and 60 respondents based on purposive 

sampling method from the total of all farmers in Mojo Sub-district of Kediri Regency. Data collection was done by 

questionnaire technique, interview technique and documentation. To analyzed the data in this research used Data 

Envelopment Analysis (DEA) approach Measuring the efficiency production cost of goat farming used input variable that 

consist of the cost of shrinkage of cages, shrinkage tools, seeds, feeds, medicines and labor. Variable output was the revenue 

from the goats sale. The results showed that the efficiency of production cost of lowland goat farming was varies, farmers 

who achieve efficiency value equal to 1 was 9 farmers or 30% of the total respondents and 70% inefficient. Farmers in the 

highland who achieved the same level of efficiency as 1 was 15 farmers or 50% and the remaining 50% was inefficient. The 

use of input production costs in lowland and highland areas had a slack input value. Farmers in the lowland area could 

reduce the use of production costs in the form of 18% shrinkage of cages, 13% tool shrinkage, 6% seed, 2% feed, 6% 

medicine and 1.4% labor whereas breeders in the highland could reduce the use of costs production of 12% shrinkage of 

cages, 23% tool shrinkage, 11% seed, 10% feed, 12% medicine and 7% labor. 

Keywords— Data Envelopment Analysis, efficiency of production cost, goat farming, highland, lowland. 

I. INTRODUCTION 

Goats are the most cultivated meat livestock commodities. Meat consumption has increased with population growth and 

changes in consumption patterns and tastes of the people (Wahyudi et al., 2017). The population of goat in Mojo Sub-

districts in 2016 is 11.011 goats. Goat population increase in Mojo Sub-district from 2011 was recorded 8.499, in 2013 was 

recorded 10.530, and in 2015 was recorded 10.849 goats (Department of animal husbandry Kediri Regency, 2016). Most 

farmers of goats in Mojo Sub-district are small-scale farms in rural area and have limited control over resources (land, 

income, innovation and technology). 

Goats are animals that have good living ability with various climatic conditions and can live on land with a vary topography. 

Topography of Mojo Sub-district is hilly covering lowland and highland with the lowest altitude of 74 mean sea level area 

Ngadi Village and highest altitude 573 mean sea level area Jugo Village (Central Bureau of Statistics Mojo Sub-district, 

2015).  

A livestock business, maintenance sites is one of the main things that must be considered so that the business can operate 

effectively and efficiently. Lowlands are generally areas with hot air temperature, low humidity and limited feed source 

condition. The highlands have low temperature, so the livestock tend to consume more feed, while in lowland temperature 

tend to be high so that the goat will try to maintain their body temperature in a relatively constant state through increased the 

frequency of respiration, the amount of drinking water consumption, and decreased in feed consumption (Apriliani et al., 

2016).   

The activity of a goat farming production requires the sacrifice of economic resources such as seeds, feeds, labor, medicines 

and cages called the cost of production. Production costs are all goods that producers must incur in order to obtain production 

factor and other supporting materials that can be used for certain products that can be realized properly (Taufik et al., 2013). 

Production activities in processing goat farming should be able to control production cost. Control of production cost is 

necessary in order to achieve cost efficiency of production so that it will obtain the optimal profit. Efficiency is the relative 

ratio between the output (the result in physical size or rupiah) with the input (the cost factor used to obtain the result) to the 

ratio of output to input at optimal conditions (Kalangi et al., 2014). 
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Based on the problems above, the purpose of this research is to know and analyze the efficiency level of the production cost 

of goat farming in lowland and highland area in Mojo Sub-district Kediri Regency. This research is expected to be useful for 

the development and improvement of goat productivity as well as the use of efficient production cost of goat farming based 

on the location of altitude in Mojo Sub-district Kediri Regency. 

II. MATERIAL AND METHOD 

The study was conducted at the goat farming in Mojo Sub-district Kediri Regency. This sub-district was determined with the 

consideration that this sub-district had the largest number of goat population compared to other sub-districts in Kediri 

Regency that is 11.011 goats in 2016. In addition Mojo Sub-district had a hilly topography so that 6 villages were in the 

highland and the rest were in the lowland. The research was conducted from September 2017 to October 2017. 

Sampling of this research using technique of purposive sampling. Samples by selecting one village in the lowland with a 

population of 1,035 goats that was Ngadi village was 30 farmers and one village in the highland with a population of 1,171 

goats that was Jugo village was 30 farmers. Sampling of each farmer’s were divided into 3 groups based on goat ownership, 

group I (1-4 goats) 70% of the farmers, group II (5-8 goats) 20% of the farmers and group III (> 8 goats) 10% of the farmers. 

The research method used is a survey method that was research taken sample by using questionnaires as a data collection 

tool. The data taken consisted of primary data obtained through direct interviews with sample farmers using questionnaires 

covering the identity of sample farmers (age, number of livestock and the long experience of farming) and costs incurred 

during production (shrinkage of cages, tools, seeds, feeds, medicines and labor), and the resulting revenue. 

The cost efficiency analysis method of the production of goat farming used DEA model developed by Coelli et al. (2005). 

This model was used to analyze the efficiency production cost of goat farming. An efficiency value equal to one indicates 

that the cost of producing goat was relatively efficient, while the efficiency values of less than one indicates that the cost of 

producing goat was relatively inefficient (Gül et al., 2016). 

DEA model used is an input-oriented model, because the farmers had more control over the inputs used than the output 

produced. This research also used Variable Return Scale approach because goat farming in the research location was almost 

impossible to reach optimum scale. Mathematically, the calculation of the efficiency of using the model of variable returns 

to scale was expressed as follows: 

Min Ɵ, λ Ɵ, 

                     st - yi + Yλ ≥ 0, 

             Ɵxi - Xλ ≥ 0, 

      N1'λ = 1 

            λ ≥ 0 

In which Ɵ was a scalar, N1’ was convexity constraint, λ was N x 1 vector of constants, Y represents output matrix; and X 

represent input matrix. The value of Ɵ would be the efficiency score for firm I (Gül et al., 2016). 

The model used in this study consists of input and output variables. The input variables used are the cost of shrinkage of 

cages, tools, seeds, feeds, medicines and labor. Meanwhile, the output variable used in this research was revenue from the 

sale of the goats. To calculate the value efficiency production cost of goat farming studied, then this research using software 

STATA version 13.1. 

III. RESULT AND DISCUSSION 

3.1 Efficiency Production Costs of Folk Goat Farming 

The results of data processing used software STATA version 13.1 given efficiency value for each goat farmers. The 

frequency distribution of efficiency production cost of goat farming of lowland and highland in Mojo Sub-district Kediri 

Regency could be seen in Table 1. The table shown that the average efficiency of production cost of lowland goat farming 

was 0.74 and the highland was 0.81, which was less than 1, which means that the production costs incurred inefficient goat 

farmer. The distribution of the efficient used of production costs in the lowland amount 30% of farmers had been efficient 

used of production costs and 70% of farmers were inefficient use of production costs. The distribution of the efficient used of 
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production costs in the highland amount 50% of farmers had been efficient used of costs of production and 50% of farmers 

were inefficient use of production costs. 

TABLE 1 

FREQUENCY DISTRIBUTION OF EFFICIENCY PRODUCTION COSTS OF GOAT FARMING IN LOWLAND AND 

HIGHLAND IN MOJO DISTRICT KEDIRI REGENCY 

Efficiency Level 
Lowland Highland 

Number of farmers (person) Percentage 
a)

% Number of farmers (person) Percentage
a)

% 

1.00 9 30 15 50 

< 1.00 21 70 5 50 

Total 30 100 30 100 

Minimum 0.04 0.09 

Maximum 1 1 

Average 0.74 0.81 

Calculated from the data on the number of respondent who adopt of by the total number of respondent multiplied  by one 

hundred precent. Number of respondents = 30 farmers 

The value of efficiency production cost with Data Envelopment Analysis (DEA) approach shown the average value 

efficiency goat farming in the of 0.74 which means that majority of goat farmers in lowland area were not achieved 

efficiency production cost. Farmers who had achieved efficiency was 30%, while inefficient farmers in using production cost 

was 70%, it shown that there were many goat farmers in lowland areas that could not maximize the input used in folk goat 

farming. Inefficiency of production cost in the form of excess or wasted part of input used. Achievement of an excellent level 

of efficiency could not be separated from the human resource element. The potential of human resource based on the 

ownership of knowledge, skills, technology and productivity of labor greatly contribute to the achievement of optimal output 

(Sugiharto & Syariffudin, 2013). Efficiency of production cost of goat farming lowland area could be achieved if farmers had 

ability and skill used of inputs used. While the average value of efficiency of goat farming in highland area of 0.81, which 

means that the majority of goat farmers in highland area had also not reached the efficiency production cost yet. Some 50% 

of farmers in the highland were efficient in managing production cost and 50% of farmers were not efficient in using 

production cost. Inefficiency of production cost in the form of excess or wasted part of input used. Input that was wasted if 

they could be streamlined would reduce production cost for farmers and could increase profits. According to Kalangi (2014) 

the opportunities of farmers in improving efficiency in the highland could be shown by the potential of natural resources and 

human resources. Natural resources such as agricultural land and large plantations in the highlands were potentials that need 

to be utilized optimally by utilizing the skill of human resources to take advantage of the abundant feed processed using the 

latest feed technology so that the expenses of feed production cost could be reduced. 

3.2 Input Slack Production Cost of Folk Goat Farming 

The average value input slack production cost of all goat farmers in the lowland and the highland could be seen in Table 2. 

Input slack was the level of inefficiency in the respondent farmer who was inefficient because the performance was not 

optimal from the input, output or both. Input slack was a number of inputs that could be reduce by the respondent farmer to 

produce the same level of output. The assumption of DEA model used in this research was oriented to input, so the 

calculation was only focused on input slack. 

TABLE 2 

THE AVERAGE VALUES INPUT SLACK PRODUCTION COST OF ALL FARMER IN THE LOWLAND AND HIGHLAND 

Variable 

Average value input slack (%) and number of respondents (%) 

Lowland Highland 

input slack respondents input slack respondents 

Shrinkage of cage 18 56 12 50 

Shrinkage of tools 13 50 23 43 

Seed 6 30 11 47 

Feed 2 13 10 43 

Medicines 6 20 12 30 

Labor 1.4 10 7 23 
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The used of excess input in input production cost in lowland areas was quite large. 56% of farmers were inefficient at the 

cost of shrinkage of cages. The cost was wasted 18% of the cost incurred. The excess value of input from the cost of 

shrinkage of the cages was inseparable from investment cost of the enclosure. Farmers could not plan for good enclosures, 

the capacity of the enclosures made mostly in exceeds the need of the existing livestock so that it made the cost of cages 

inefficient and excess costs incurred. Farmers should make a cage with a spacious enclosure for the need of the number of 

goats that were kept so that the cost of shrinkage of the cage issued as needed.  

The majority of goat cages owned by lowland made of bamboo, asbestos roofed and wooden floors. Cages made of bamboo 

only survive in the not too long, especially goats that many moves made quickly broken cages so that the cost to renovate the 

cages should be issued by the farmer. The efficiency of production cost in the form of shrinkage of cages circumvented by 

making the cages with stronger construction with cast cement, although the cost of manufacture which was relatively 

expensive but could survive for decades and strong. The cages should be strong so that it could be worn for a long time, the 

size according to the number of livestock, clean, get the morning sunlight and the cages ventilation should be enough 

(Badriyah & Ika, 2011). 

Fifty percent of farmers excess the cost of shrinkage of tool, the value of the excess cost in the amount of 13% of the cost 

incurred, although the average value of expenditure for equipment investment was small enough at Rp.100.000 but by saving 

13% of the value would be able to lower production costs, as much as 30% of farmers overage seeds cost, the value of excess 

cost was 6% of the cost incurred. Excess value occurred because the purchase price would be quite high seedlings and 

farmers bought seeds with reproductive status ugly so that when expected to give birth 3 times in 2 years, it would not 

happen. Farmers who bought expensive female goat would be harmed by the current low price to sell. 

The used of excess input in input production cost in highland area was quite large. 40% of farmers were inefficient at the cost 

of shrinkage of cages, seeds and feeds. 50% of farmers were inefficient at the cost of shrinkage of cage. The wasted cost was 

12% of the cost incurred. The excess value of input from of shrinkage of cages was inseparable from the investment cost of 

the enclosure. Farmers could not plan for good enclosures, the capacity of the enclosure were made mostly exceeds the need 

of the livestock so that it made the cost of cages inefficient and excess cost incurred. Farmers should make a cage with a 

spacious enclosure for the need of the number of goats that were kept so that the cost of shrinkage of cages issued as needed.  

The used of seeds input was still excessive, 47% of farmers inefficiently used the seeds cost. The excess cost of seeds issued 

by farmers was 11% of the cost incurred seed. The excess costs because farmers buying seeds from village traders. Village 

traders went around the village to find and sell goats to be bought and sold by farmers. The cost of buying and selling of goat 

seeds from seed village traders vary, depending on the age and quality of the goat. Village traders bought and sold with the 

desired price, while farmers had never considered the value and quality of seeds in general they were rather difficult to get 

the goats were good quality so the price to buy relatively high and sell it at a verily low price because when the farmers need 

money for urgent needs of families like them for the payment of school fees (Budiarsana et al.,2016). Farmers need to get 

information about the price buying and selling goats in the market, information about buying and selling price an buy goats 

could be used as reference farmers to optimize other production costs in order to get optimal profit. In addition, farmers 

could get around the purchase of seeds in groups with other farmers in order to get cheaper seed price. Need to be established 

and enforced institutional goat farmers were healthier, so that both farmers and traders mutually benefit. 

The used of feed was still excessive because of the abundant of forage in the highlands to make farmers take as much feed 

but not eaten by all the goats or a lot of feed was wasted and scattered in the cage. Feed is one of the input components that 

determine success of business financially. Livestock feed was one of the important factor in the livestock business that 

determines the productivity of the livestock itself.   

Farmers need to know about fresh forage for goats. According to Wicaksana et al., (2015), fresh forage was given as much as 

10-20% of the weight of life. In fact there were still many farmers who feed without regard to the quality, quantity and 

manner of giving. As a result, the productivity of livestock maintained was not optimal even among many farmers who 

suffered losses due to inappropriate feeding. Farmers who could take advantage of feed excess amount in the form of feed 

technology. In addition to utilizing into the form of technology, feed quality would be maintained rather than wasted and feed 

production cost could be suppressed. 
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IV. CONCLUSION 

The conclusion that could be drawn from the research results entitled "Efficiency Production Cost of Goat Farming in the 

Lowland and the Highland Areas in Mojo Sub-district of Kediri Regency” is goat farming of lowland and highland in Mojo 

Sub-district Kediri Regency is inefficient. Thirty percent of farmers of lowland efficiently use production costs and 70% 

were inefficient. Fifty percent of farmers of highland farmers efficiently use production cost and 50% were inefficient. The 

use of input production costs in lowland and highland areas had a slack input value. Farmers in the lowland area could reduce 

the use of production costs in the form of 18% shrinkage of cages, 13% tool shrinkage, 6% seed, 2% feed, 6% medicine and 

1.4% labor whereas breeders in the highland could reduce the use of costs production of 12% shrinkage of cages, 23% tool 

shrinkage, 11% seed, 10% feed, 12% medicine and 7% labor. 
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