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ABSTRACT

This study is a qualitative and quantitative research that explored about mentik wangi cultivar rice
production in organic rice farming system. Mentik wangi cultivar is a local rice seed originating from
Magelang Regency, Central Java, which has an advantage in its distinctive aroma that smells
naturally nice with a fluffier rice texture, so that it is much sought after by the people of Indonesia.
This research aims to analyze the effect of mentik wangi cultivar rice production on technical,
allocative and economic efficiency of organic rice farming. The observation was conducted in Dlingo
Village, Mojosongo District, Boyolali Regency, Central Java Province, Indonesia. This study was
conducted on 216 organic rice farmers as a sample from 521 farmers as a population during two
planting seasons with a purposive sampling method. This research uses a stochastic frontier approach
on production, cost production and profit function with cross section data. The results of this
research are mentik wangi cultivar is the most dominant variable influencing production, production
cost and profit efficiency compared to other varieties (IR64 and pandan wangi) with coefficient values
of 0.0424, -0.0826, and 0.2159.
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Highlights of this paper
e This study is a qualitative and quantitative research that explored about mentik wangi
cultivar rice production in organic rice farming system.

® This research aims to analyze the effect of mentik wangi cultivar rice production on
technical, allocative and economic efficiency of organic rice farming.

1. INTRODUCTION

Indonesia is a vast archipelago with a large number of islands and a large population. Land in Indonesia is
fertile soil with a variety of plants that can grow on it, including rice. Rice is the staple food of most of the
population of Indonesia and also the Asian continent in general [17]. As the population grows in Indonesia, it is
necessary to prepare the amount of food, especially rice. The supply of rice as a staple food is closely related to food
security that must be endeavored so that the Indonesian people do not experience the danger of starvation,
especially with the pandemic covid-19 that struck Indonesia and almost all countries in the world today.

To get healthy food that is free from harmful chemicals, it is necessary to try an organic farming system model.
Organic farming systems as part of sustainable agriculture development synergize long-term agricultural goals in
terms of ecological, economic and social aspects. Sudrajat [27] stated that organic agriculture in Indonesia emerged
after the implementation of the green revolution in the 1970s that put forward agricultural technology by using
chemical fertilizers and pesticides to cultivate the land and expecting abundant harvests with the intensification and
extensification program of agriculture. Despite having delivered Indonesia as a food self-sufficient country in 1984,
it cannot guarantee its sustainability. The green revolution program was instead felt to have a prolonged negative
impact, which was detrimental to farmers.

Impacts arising from the green revolution program include a decline in the quality of soil fertility and the
emergence of environmental damage problems, including the agricultural environment as a result of human
activities. There are three main impacts caused by human activities that among the environmental problems
existing, i.e.: (1) effects of the use of production inputs on the production of agriculture and the environment; (2)
effects of the farming system on the emission of greenhouse gases; (3) effects of industrial activities and urban
expansion in agricultural land. The use of the means of production inputs in modern agriculture, such as fertilizer
and chemical pesticides has big impacts on the degradation of environmental quality in agriculture. Modern
agriculture which was rolled out as green revolution has strong correlation with the environmental issues [37].

Nowadays, Indonesian people's awareness is starting to emerge by consuming organic healthy food that is free
from harmful chemicals. The high demand for organic rice can be seen from people's lifestyles that are more
concerned with human health and the environment for present and future generations [47]. Along with the
increasing demand for organic rice, making farmers begin to switch from conventional agriculture that uses
fertilizers and chemical pesticides to organic farming that uses organic fertilizers and pesticides that do not cause
harmful effects on the environment. One element in organic farming systems is the use of local seeds (for example:
mentik wangi, pandan wangi, rojolele, cianjur, etc) and not genetically modified seeds that require the intake of
chemicals that are harmful to the soil. One of the local rice seeds used in this study was mentikwangi. Mentik wangi
rice seed is one of the local rice varieties (Oryza Sativa L.) that need to be preserved and extracted for its potential.
This rice seed comes from Magelang Regency, Central Java, Indonesia. The mentik wangi rice has the advantage of
having a distinctive aroma that is the natural fragrance and fluffier rice texture, so that most Indonesians are
interested in consumption. Mentik wangi rice has a weakness, namely the harvest age of about 125 days (4 months)
so that farmers are less interested in planting because it exceeds the average harvest age of rice which is around 3

months. In addition, the weakness of mentikwangi is found in the level of collapse, which is easy to collapse [57.
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To preserve local wisdom by improving the quality of local rice seeds such as mentik wangi cultivar, it is
necessary to pay attention to productivity and efficiency in organic rice farming. Rutkauskas and Paulavi€iené [67]
states that productivity is the result of each unit of land, labor, capital (for example: livestock, money), time or other
inputs (for example: energy, water, and nutrients). People in general, outside the farming family tend to measure the
productivity of farming according to the total biomass yield, the yield of certain components (grain, straw, protein
content) or yield by maximizing yield per unit of land. Efficiency is a relative concept measured by comparing the
actual ratio of output to input to the ratio of output to input under optimal conditions. Efficiency is used to measure
the economic performance of a company or farm. Farrell [77] explains the meaning of efficiency as the ability of a
company or farm to produce maximum output with the use of a certain number of inputs.

Farrell [77]; Coelli, et al. [87] states that efficiency is classified into three, namely technical efficiency (TE),
allocative efficiency (AE), and economic efficiency (EE). Technical efficiency shows the ability of farming to obtain
maximum output from a certain number of inputs or in other words, technical efficiency is used to measure the
amount of production that can be achieved at a certain level of input. This technical efficiency is related to the
ability of farmers to use inputs to produce certain outputs at certain technological levels to produce on the isoquant
frontier curve. Allocative efficiency is the ability of farmers to use inputs at optimal proportions at fixed factor
prices and production technology. Allocative efficiency shows the relative ability of a farm to use a number of inputs
to produce output under conditions of minimal cost or maximum profit at a certain technological level. This
efficiency can be used to measure the level of rationality of farmers as economic people who seek maximum profit by
comparing marginal products with comparison of input and output prices. Yotopoulos and Nugent [97] stated that
the merging of technical efficiency (TE) and allocative efficiency (AE) would be economic efficiency (EE). Economic
efficiency is understood as the ability possessed by farmers in producing to produce a predetermined number of
outputs. In other words economic efficiency is the ability to produce technically efficient output with minimum
costs. This means that the products produced, both technically and allocatively, are efficient. It can be said to be
economically efficient because the combination of input-output will be in the frontier production function and the
business development path.

This research is a scientific research that observes local rice seed varieties in the framework of organic
agriculture in terms of economic, social and environmental aspects. This study aims to analyze the effect of the
production of mentik wangi rice used as a dummy (in addition to IR64 and pandan wangi cultivars) on the technical,
allocative and economic efficiency of organic rice farming in Dlingo Village, Mojosongo District, Boyolali Regency,
Central Java Province, Indonesia. This research uses a stochastic frontier analysis approach in the production,
production cost, and profit function using a number of production input variables, namely: land area, organic rice
seeds, solid organic fertilizer, liquid organic fertilizer, liquid organic pesticide, solid organic pesticide, non-family

labors, family labors, tractor's rental fee and cultivars.

2. LITERATURE REVIEW

Study of technical, allocative and economic efficiency was originally viewed on the Cobb-Douglas production
function. Cobb-Douglas production function is a particular functional form of the production function, widely used
to represent the technological relationship between the amounts of two or more inputs, particularly physical capital
and labor, and the amount of output that can be produced by those inputs. Sometimes the term has a more restricted
meaning, requiring that the function display constant returns to scale [107]. Cobb-Douglas production function was
developed with stochastic frontier approach. This approach as it appears in the current literature was originally

developed by Aigner, et al. [117]. Many varieties of the stochastic frontier model have appeared in the literature. A
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major survey that presents an extensive catalog of these formulations was initiated by Greene [127; Bauer [137;
Kumbhakar and Lovell [147].

Today more technical efficiency studies are related to conventional rice. However, there are some researchers
who examined the technical efficiency of organic rice with a stochastic frontier approach, such as in research
Khairizal and Amin [157; Murniati, et al. [167; Riyardi, et al. [17]; Narendar, et al. [187; Hidayati, et al. [197;
Sudrajat [207. In addition to technical efficiency, there are also studies allocative efficiency of organic and
conventional rice using a stochastic frontier approach, such as that conducted by Ghosh and Raychaudhuri [217;
Ouedraogo [227; Ajoma, et al. [237; Rathnayake and Amaratunge [247; Arifin, et al. [257; Sudrajat, et al. [267. In
addition to technical efficiency or allocative efficiency, there are also studies economic efficiency of organic and
conventional rice using a stochastic frontier approach, as conducted by Adamu and Bakari [277; Kaka, et al. [287;
Khoy, et al. [297; Chang, et al. [307]; Dang [3817; Sudrajat, et al. [327; Froehlich, et al. [837. In addition to
technical, allocative, or economic efficiency, there are also several agricultural studies that discuss farmer’s behavior
on facing production risk, both organic and conventional rice, as conducted by Prastanti [347; Suharyanto, et al.
[857; Asbullah, et al. [367; Hasanah, et al. [377; Bola and Prihtanti [887; Darwanto and Waluyati [897; Sudrajat
[407].

Technical, allocative and economic efficiency studies with a stochastic frontir approach that uses local seeds
such as mentik wangi rice cultivar as a dummy in their research are still very rare. Most researchers observed
mentik wangi rice cultivar related to growth, productivity, or even related to their resistance to disease. Yulianto
[417] conducted a study on the resistance of mentikwangi rice varieties to blast disease in Central Java. Kristamtini,
et al. [427; Kurwasit [487; Isnawan, et al. [447] observed mentik wangi rice cultivar in the SRI (System of Rice
Intensification) planting pattern conducted in Suseno [457 conducted a research study on local seed varieties such
as mentik wangi rice related to production costs, productivity, profits and marketing performance in Klepu Village

and Sukorejo Village, Central Java, Indonesia.

3. DATA AND METHODOLOGY
3.1. Data Collection and Determination of Research Place

This research is a qualitative and quantitative research supported by primary and secondary data through in-
depth interviews with existing farmers and stakeholders. Primary data collection is carried out to capture the
characteristics of farm households, land tenure structures, farm household income structures, organic rice farming
inputs and socio-economic factors that affect the efficiency of organic rice farming, while secondary data collection
includes data from Central Bureau of Statistics (BPS) on growth Indonesian population and rice production and
growth data. Besides that, it is also equipped with description data of Boyolali Regency and its districts which are
related to the development of land area, productivity, farmer groups, agricultural management, etc.

This research was conducted in Boyolali Regency, Central Java Province, Indonesia, which included five
districts (Andong, Nagasari, Sambi, Simo and Mojosongo) and seven villages (Catur, Jatisari, Dlingo, Metuk,
Andong, Wates and Glonggong). From five districts, four are rain-fed agriculture (Districts: Andong, Nogosari,
Sambi and Simo) and one other district is irrigated agriculture, Mojosongo District. In this study, one district was
selected, namely Mojosongo District which is an irrigated organic agriculture with water sources from the spring
above, so that all farmers really do organic rice farming. The organic rice farming land which is cultivated occupies
a specific location separate from the conventional rice cultivation location (one stretch of organic rice) located in

Dlingo Village, Mojosongo District.
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Boyolali Regency is known as a rice-producing area including organic rice. Based on data from the Boyolali
Organic Rice Farmers Association (Appoli) in 2014, organic rice farmers were divided into rice farmers who
transitioned to organic rice, known as ICS and nationally certified farmers. The number of certified farmers is 521
farmers who are also the study population, spread in five districts, namely Sambi District (Catur Village: 72 farmers
and Jatisari Village: 60 farmers), Mojosongo District (Dlingo Village: 151 farmers and Metuk Village: 56 farmers),
Andong District (Andong Village: 79 farmers), Simo District (Wates Village: 13 farmers), and Nogosari District
(Glonggong Village as many as 30 farmers). From 521 organic rice farmer population, 216 organic rice farmers

were taken as samples with purposive sampling method.

3.2. Data Analysis
3.2.1. Data of Production Function

Aigner, et al. [117; Meeusen and van Den Broeck [467; Jondrow, et al. [477]; Coelli [48] suggested that
stochastic frontier function is an extension of the original deterministic models to measure the unpredictable effects
in the production limits. In this research, technical efficiency’s data was analyzed with stochastic frontier production
function (with cross section data) and then was estimated with Maximum Likelihood Estimation (MLE). MLE
requires a particular assumption about the distribution of disturbance. There is a large class of disturbance
distributions which may be specified which make the maximum likelihood frontier estimator regular and well
behaved. The estimation of production function has been one of the more popular areas of applied econometrics
Greene [127]. Recent work in duality theory which has linked production and cost functions has made this topic
even more attractive. Stochastic frontier production function is an original deterministic model to measure the
unpredictable effects (stochastic frontier) in the production limits. Stochastic frontier production function is

formulated in Equation 1 as follows:

YZ(X0+(XiXi+...+(1kX1(+(Vi—ui),iZ1,...,N (1)
where:
Y = organic rice production in natural logarithm (In).
Xi = number of inputs used in production process in natural logarithm (In).
Qo = constant.
ok = estimated parameter.
vi = error factors caused by factors beyond the farmers’ control.
u = error factors caused by factors under the farmers’ control.

Stochastic frontier production function was assumed to have the form of Cobb-Douglas production function
that transformed into natural logarithm (In) by including the effects of determinant factors of the level of technical
inefficiency, so that stochastic frontier production function can be written in Equation 2:

InY = ao + aulnX; + aInX, + aslnXs + oulnXy + osInX;+ 0sInXe + a;InX; + (2)
aslnXs +oeInXo + aoDy + 011D + t1eDs + (vi— uj)

where:

Y = number of grain production of organic rice (kg/ha/planting season).
X, = land area used by farmers (ha/planting season).

X = number of organic rice seeds (kg/ha/planting season).

Xs = amount of solid organic fertilizer (kg/ha/planting season).

X4 = amount of liquid organic fertilizer (Itr/ha/planting season).

X5 = amount of liquid organic pesticide (Itr/ha/planting season).
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X6 = amount of solid organic pesticide (kg/ha/planting season).

X5 = wage of non-family labors (IDR/man days/planting season).

X = wage of family labors (IDR/man days/planting season).

Xo = tractor’s rental fee (IDR/ha/planting season).

D, = dummy 1 (D, = 1; mentikwangi cultivar; D, = 0, other cultivars).
Do = dummy 2 (D, = 1; IR64 cultivar; Ds = 0, other cultivars).

Ds = dummy 3 (Ds = 1; pandanwangi cultivar; Ds = 0, other cultivars).
Oo = constant.

1.2 = coefficient of regression on production factors.

Vi = error factors caused by factors beyond the farmers’ control.

U = error factors caused by factors under the farmers’ control.

3.2.2 Data of Production Cost Function

To determine the effect of variables in organic rice farming on inefficiency of production cost in Mojosongo
District, the stochastic frontir production cost function approach is used with cross section data and is estimated by
the Maximum Likelihood Estimation (MLE) method. To determine the stochastic frontier production cost function
can be done by changing the error specification from (vi - ui) to (vi + ui), so that the stochastic frontier production

cost function in the form of the Cobb-Douglas function can be written in Equation 3 as follows:

Ci:XiB-l-(Vi-l- ui) ,iZI,...,N, (3)
where:
Ci = production cost of organic rice in natural logarithm (In) .
X; = input price normalized with output price in natural logarithm (In).
B = parameter.
vi = error factors caused by factors beyond the farmers’ control.
ui = error factors caused by factors under the farmers” control.

In cost function of organic rice farming system, factors estimated to affect the cost of production are the cost of
land lease, the price of organic rice seed, the price of solid organic fertilizer, the price of liquid organic fertilizer, the
price of liquid organic pesticides, the price of solid organic pesticides, the wage of labors, and the tractor’s rental fee
as well as the cost of cultivars used as dummy variables. By inserting these variables into the frontier equation, then

the equation model of frontier production cost function estimator of organic rice farming can be written in Equation

4 below:
In C = Bo+ BilnP,+ BolnPo+ BsIinPs+ BulnPi+ BsInPs+ BelnPgs+ (4)
B:AnP-+4 BsinPs+ BoD14 BroDet PriDs+ (vit wy)
where:
C = production cost in organic rice farming (IDR/planting season) .
P, = cost of land lease (IDR/ha/planting season).
P, = cost of organic rice seeds (IDR/kg/planting season).
Py = cost of solid organic fertilizer (IDR/kg/planting season).
P, = cost of liquid organic fertilizer (IDR/ ltr/planting season).
P; = cost of liquid organic pesticide (IDR/ 1tr/planting season).
Ps = cost of solid organic pesticide (IDR/kg/planting season).
P, = wage of labors (IDR/man days/planting season).
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Py = tractor’s rental fee (IDR/ha/planting season).

D, = dummy 1 (D;= 1for mentikwangicultivar; D;= 0 for other cultivars).
Do = dummy 2 (D.= 1 for IR64 cultivar; Do= 0 for other cultivars).

Dg = dummy 8 (Ds= 1 for pandanwangicultivar; Ds= 0 for other cultivars).
Bo = constant.

Bi,.,11 = coeflicient of regression on production cost factors.

Vi = error factors caused by factors beyond the farmers’ control.

uj = error factors caused by factors under the farmers’ control.

3.2.8. Data of Profit Function

To determine the effect of variables in organic rice farming on profit inefficiency in Mojosongo District, a
stochastic frontier profit function approach is used with cross section data and is estimated using the Maximum
Likelihood Estimation (MLE) method. To determine the stochastic frontier profit function can be done by changing
the error specification from (vi - ui) to (vi + ui), so that the stochastic frontier profit function in the form of the

Cobb-Douglas function can be written in Equation 5 as follows:

Tt*=g:G*(Wl*,W2*,...,W; 20,250 Zy FEXP (vimw) =1 N (5)
where:
* = profit of organic rice farming system normalized in logaritma natural (In).
p = output price.
G* = coefficient of the use unfixed inputs normalized.
Wi = value of unfixed input normalized with output price.
Z; = value of fixed input.
Vi = error factors caused by factors beyond the farmers” control.
uj = error factors caused by factors under the farmers’ control.

The stochastic frontier profit function is assumed to have the form of the Cobb-Douglas function which is

transformed into a natural logarithmic form (In). The stochastic frontier profit function can be formulated in

Equation 6:
Inmt = Bo + Bin Wy + BolnWii + BslnWei + BudnWyi + BsInWei + Beln Wi + Brln Wy (6)
+ BsInWii + BoInWii + B1oD1 + BiiDe + BrieDs + (vi— wj)
where:
I = profit of organic farming system (IDR/ha/planting season).
Wai = value of land lease (IDR/ha/planting season).
Whi = value of organic rice seeds (IDR/ha/planting season).
Wi = value of solid organic fertilizer (IDR/ha/planting season).
Wi = value of liquid organic fertilizer (IDR/ha/planting season).
Wei = value of liquid organic pesticide (IDR/ha/planting season).
Wi = value of solid organic pesticide (IDR/ha/planting season).
Wi = wage of non-family labor (IDR/ha/planting season).
Wi = wage of family labor (IDR/ha/planting season).
Wi = tractor’s rental fee (IDR/ha/planting season).
D, = dummy 1 (D,= 1for mentikwangicultivar; D, = 0 for other cultivars).
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D, = dummy 2 (D,= 1 for IR64 cultivar; D.= 0 for other cultivars).

Ds = dummy 8 (Ds= 1 for pandanwangicultivar; Ds= 0 for other cultivars).
Bo = constant.

Bi e = coeflicient of the use unfixed inputs.

Vi = error factors caused by factors beyond the farmers’ control.

uj = error factors caused by factors under the farmers’ control.

3.8. Hypothests
Testing a hypothesis on the variables that influence the production inefficiency can be formulated as follows:
Hid=0 : If tow<tun, then Ho was accepted (H. rejected). It means that the variables did not influence  the
production inefficiency of organic rice farming in Mojosongo District, Boyolali, Indonesia.
Hi:0# 0  : If tow>tun, then Ho was rejected (H: accepted). It means that the variables influenced the production
tnefficiency of organic rice farming in Mojosongo District, Boyolalt, Indonesza.
Testing a hypothesis on the variables that influence the production cost inefficiency can be formulated as
follows:
Huo=0 : If tow<tuw, then Ho was accepted (H. rejected). It means that the variables did not influence  the
production cost inefficiency of organic rice farming in Mojosongo District, Boyolali, Indonesia.
Hi:0# 0 : If tow>tu, then Howas rejected (H, accepted). It means that the variables influenced the production cost
inefficiency of organic rice farming in Mojosongo District, Boyolalz, Indonesia.
Testing a hypothesis on the variables that influence the profit inefficiency can be formulated as follows:
Hid=0  : If tuw<tan, then Howas accepted (H. rejected). It means that the variables did not influence the profit
inefficiency of organic rice farming in Mojosongo District, Boyolals, Indonesia.
H:0#0 : If tow>tuw, then Ho was rejected (H. accepted). It means that the variables influenced the profit

inefficiency of organic rice farming in Mojosongo District, Boyolals, Indonesia.

4. RESULTS AND DISCUSSION
1.1. Mentik Wangi Cultivar as a Dominant Factor on Stochastic Frontier Production Function

From the result of the research, the production of organic rice is determined by the use of the inputs such as
land area, number of organic rice seeds, amount of solid organic fertilizer, amount of liquid organic fertilizer,
amount of solid organic pesticide, amount of liquid organic pesticide, wage of non-family labors, wage of family
labors, tractor’s rental fee, and cultivars used. Analysis of the production function here illustrates the relation
between production and its inputs in the research of the stochastic frontier production function. The results of the
analysis are then estimated using the maximum likelihood estimation (MLE) method. From the variables suspected
to affect the production of organic rice, variables that influenced the production significantly were land area,
amount of liquid organic fertilizer, amount of solid organic pesticide, wage of family labors, tractor’s rental fee, and
cultivar used (mentik wangi). Variables including number of organic rice seeds, amount of solid organic fertilizer,
amount of liquid organic pesticide and cultivar used (IR64) were not statistically significant.

Variables influencing positively, namely land area, amount of liquid organic fertilizer, wage of non-family labor,
wage of family labors, tractor’s rental fee, and mentik wangi cultivar illustrated that if those variables are increased
at a certain level, they can increase the production of organic rice, while variables influencing negatively (amount of
solid organic pesticides and pandan wangi cultivar) showed their over use by farmers, so it is necessary to reduce

the use. From the variable that positively influences the stochastic frontier production function, it turns out that the
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tractor's rental fee variable is the most dominant variable influencing production efficiency with a coefficient value
of 0.1486, followed by mentik wangi cultivar in second with a coefficient value 0.0424. Mentik wangi cultivar has
the largest amount of productions compared to other varieties (IR64 and pandan wangi cultivars). It shows that if
the tractor's performance and mentik wangi cultivar are improved, the production efficiency of organic rice farming
system in Mojosongo District, Boyolali Regency will also increase. The estimation result of variables in stochastic

frontier production function can be seen on Table 1:

Table-1. Estimation result of variables in stochastic frontier production function.

Variable Parameter Coefficient of regression Standard error  t-ratio
Constant oo 152.3626 0.8001 9.276
Land area o 0.0011% 0.0676 1.673
Number of organic rice seeds O -0.0897NS 0.0738 -1.215
Amount of solid organic fertilizer O -0.0511N$ 0.0865 -1.400
Amount of liquid organic fertilizer Ol 0.0132% 0.0081 1.691
Amount of liquid organic pesticide o5 0.0010NS 0.0085 0.121
Amount of solid organic pesticide Og -0.0489%** 0.0104 -4.685
Wage of non-family labors o7 0.0115%%* 0.0031 3.708
Wage of family labors s 0.0875%%* 0.0053 7.04:8
Tractor’s rental fee Ol 0.1486%** 0.0690 2.153
Dummy 1 Oio 0.0424%** 0.0069 6.125
Dummy 2 o1 0.0709N8 0.0560 1.267
Dummy 3 Oio -0.0508%** 0.0688 1.227
Sigma-square 0.6088 0.1929 3.156
Gamma 0.9877 0.0088 112.678
Log likelihood function 467.5480
LR test of the one-sided error 152.3626
Mean efficiency 0.5928
Number of observations 216
Source: Analysis of Primary Data 20
Note:

*** = significant at a=1% t-table 1% = 2,358
**k = significant at a=5% t-table 5% = 1,980
* = significant at a=10% t-table 10% = 1,658

NS = non significant at a=10%
Source: Analysis of Primary Data 2016

1.2. Mentik Wangi Cultivar as a Dominant Factor on Stochastic Frontier Production Cost Function

Stochastic frontier production cost function of organic rice farming system is determined by the use of the cost
of the inputs, such as cost of land lease, cost of organic rice seeds, cost of organic fertilizer (solid and liquid), cost of
organic pesticide (solid and liquid), wage of labors, tractor’s rental fee, and cost of cultivars used. Analysis of
production cost function describes relation between production cost and inputs cost which is normalized with
output price. In this research, production cost function with stochastic frontier Cobb-Douglas model and maximum
likelihood estimation (MLE) as an estimator was used. All variables estimated to have an impact on production cost
in organic rice farming system produce negative coefficient in accordance with the assumption of the stochastic
frontier of production cost function. From the variables suspected to affect the production cost function, variables
that influenced the production cost significantly were cost of land lease, cost of organic rice seeds, cost of solid
organic fertilizer, wage of labors, tractor’s rental fee, and cultivars used. Variables including cost of liquid organic
tertilizer, cost of liquid organic pesticide and cost of solid organic pesticide were not statistically significant.

The variables that negatively influence the production cost of organic rice farming system are cost of the land

lease, cost of organic rice seeds, cost of solid organic fertilizer, wage of labors, tractor’s rental fee and cultivars used.
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These variables must be suppressed in order to reduce the cost of the inputs. This is an implication of the variables
in the inputs, in the production cost function. It shows that if the variables are raised at a certain level, the
production cost of organic rice farming system will also increase. The cost of organic rice seeds variable is the most
dominant variable influencing production cost efficiency with a coefficient value of -0.1811. Mentik wangi cultivar
has the lowest value of production cost with a coefficient value of -0.0826 compared with other varieties (IR64 and
pandan wangi cultivars). It indicates that if the use of organic rice seeds (including mentik wangi cultivar) is
increased, it will reduce the production cost of organic rice farming in Mojosongo District, Boyolali Regency. The

estimation result of variables in production cost function is shown on Table 2.

Table-2. Estimation result of variables in stochastic frontier production cost function.

Variable Parameter Coefficient of regression Standard error t-ratio
Constant BO 0.0572%** 0.3992 14.324
Cost of land lease B, -0.063 1%%* 0.0260 -2.425
Cost of organic rice seeds Be -0.1811%%* 0.0236 -7.690
Cost of solid organic fertilizer Bs -0.1785%%* 0.0207 -8.670
Cost of liquid organic fertilizer B4 -0.0004NS 0.0025 -0.165
Cost of liquid organic pesticide Bs -0.0087NS 0.0026 -1.430
Cost of solid organic pesticide Bs -0.0046NS 0.0029 -1.532
Wage of labors B- -0.1696%** 0.0155 -10.971
Tractor’s rental fee Bs -0.1807*** 0.0288 -6.273
Dummy 1 By -0.0826%** 0.0321 -2.572
Dummy 2 Bio -0.0627*%* 0.0263 -2.387
Dummy 3 B -0.0471% 0.0274 -1.720
Sigma-square 0.2639%**

Gamma 0.9701%%*

Log likelihood function 472.9363

LR test of the one-sided error 374.8945

Mean efficiency 0.4268

Number of observations 216

Source: Analysis of Primary Data 20

Note:

*** = significant at 0=1% t-table 1% = 2,358

** = significant at a=5% t-table 5% = 1,980

* = significant at 0=10% t-table 10% = 1,658

NS = non significant at a=10%

4.3. Mentik Wangi Cultivar as a Dominant Factor on Stochastic Frontier Profit Function

These things are the assumptions used in the model of stochastic frontier profit function. Farmer as a business
manager will allocate their resources in accordance with the objectives to be achieved. The profits of organic rice
farming system is determined by the value of land lease, the value of organic rice seeds, the value of solid organic
fertilizer, the value of liquid organic fertilizer, the value of liquid organic pesticides, the value of solid organic
pesticides, the value of non-family labor, the value of family labor, and the value of tractors rental fee and cultivars
used. Analysis of organic rice farming profit function describes the relationship between profits with the value of the
inputs used. This study used stochastic frontier profit function of Cobb-Douglas model with maximum likelihood
estimation (MLE) as an estimator.

All variables suspected to affect the profit of organic rice farming system resulted in negative coefficients
except dummy 1, dummy 2, dummy 3 and the value of land lease, so that they comply with the assumption of Cobb-
Douglas profit function. From the variables suspected to the profit of organic rice farming system, four variables
having significant and negative impacts were value of organic rice seeds, value of solid organic pesticides, value of

family labor, and value of tractor’s rental fee. While the value of land lease and cultivars used significantly and
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positively affected the profit of organic rice farming. The effects of value of solid organic fertilizer, value of liquid
organic fertilizer, value of liquid organic pesticide, the value of non-family labor were not statistically significant to
the profit function of organic rice farming system.

The variables negatively affecting the profit of organic rice farming system (value of organic rice seeds, value of
solid organic pesticides, value of family labor, and value tractor’s rental fee) illustrates that if these variables are
increased at a certain level, then the profit function will decrease. While the value of land lease has positive effect
with a coefficient value of 0.9407, which means that if the value of land lease is increased at a certain rate and other
variables are in the steady state, the profit function of organic rice farming system will increase. Mentik wangi
cultivar has the largest amount of profits with a coefficient value of 0.2159 compared to other varieties (IR64 and

pandan wangi cultivars). The estimation result of variables of profit function is shown on Table 3.

Table-3. Estimation result of variables in stochastic frontier profit function.

Variable Parameter Coefficient of regression Standard error  t-ratio

Constant Bo 0.0925%** 0.9574 9.657
Value of land lease if 0.9407%** 0.0377 24.973
Value of organic rice seeds Bo -0.0759%** 0.0291 -2.609
Value of solid organic fertilizer Bs -0.0509N8 0.0514 -0.989
Value of liquid organic fertilizer Ba -0.0308NS 0.0251 -1.227
Value of liquid organic pesticide Bs -0.0352N8 0.0249 -1.409
Value of solid organic pesticide Bs -0.1514%%% 0.0173 -8.773
Value of non-family labors B- -0.0279NS 0.0318 -0.881
Value of family labors Bs -0.0728%* 0.0322 -2.246
Value of tractor’s rental fee By -0.1672%* 0.0091 -1.843
Dummy 1 Bio 0.2159%%* 0.0627 3.441
Dummy 2 B 0.1232 0.0176 7.006
Dummy 3 Bio 0.14:36NS 0.0897 1.601
Sigma-square 0.7776%%* 0.1619 4.802
Gamma 0.9999%** 0.0003 88.380
Log likelihood function 410.3470
LR test of the one-sided error 7883.2011
Mean efficiency 0.3782
Number of observations 216
Source: Analysis of Primary Data 20
Note:
**¥ = significant at a=1% t-table 1% = 2,358
** = significant at a=5% t-table 5% = 1,980
* = significant at a=10% t-table 10% = 1,658
NS = non significant at a=10%

1.4. The Importance of Agricultural Management on Increasing the Efficiency of Organic Rice Farming

Organic rice farming in Mojosongo District, Boyolali Regency still experiences technical, cost and profit
inefficiencies. This is proven by the average value of technical efficiency, efficiency of production costs and profit
efficiency of 0.5928; 0.4268 and 0.3782 see on Table 1, Table 2 and Table 3. In an effort to increase the efficiency of
organic rice farming (technical, allocative and economic efficiency) good farm management is needed. One of the
agricultural management referred to here is the use of quality local seeds such as mentik wangi cultivar which can
increase production and profits and reduce production costs compared to other rice varieties (IR64 and pandan
wangi cultivars) in the production function, costs and profits of stochastic frontiers. The use of mentik wangi rice
seeds can improve technical efficiency, costs and profits in Mojosongo District, Boyolali Regency for several

reasons, including: mentik wangi rice seeds are very suitable for the weather, soil conditions and irrigation in
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Boyolali area, mentik wangi cultivar is a type of variety local rice which is resistant to pests and certain diseases, the
maintenance of mentik wangi cultivar is quite easy, although it has a rather long life, and mentikwangi cultivar has
a high selling value because of its distinctive natural nice smell and favored by many people for consumption.

Farm management in general can be interpreted as a science that studies the efficient use of factors of
production or limited resources to achieve the desired goals. Farming management can organize precisely the
factors of production, namely: land, labor, and capital, as well as the selection of various branches of farming such as
plants, livestock, and fish aimed at generating maximum and continuous income in a farming unit. To run a good
organic rice farming in Mojosongo District, Boyolali Regency requires proper agricultural management. The
application of appropriate agricultural management can increase production efficiency, costs and profits. The
management of organic rice farming in question includes: the use of superior local seeds, land management
according to advice, good nursery maintenance, regular cropping arrangements, administration of organic
fertilizers according to dosage, effective and efficient irrigation systems, pest control with organic pesticides, weed
control is right up to the handling of the harvest process and postharvest properly. A description of good organic

rice farming management in Mojosongo District, Boyolali Regency can be seen in Table 4:

Table-4.. Description of the elements of organic rice farming system management.

No. Description of farming system management Farmer response
Yes No

1 The seeds used are superior varieties 100.00 0.00

2 Using quality seeds and labeled 35.20 64.80

3 Conducting land perfectly as recommended 100.00 0.00

4 Take good care of the nursery 100.00 0.00

5 Population or planting arrangements are carried out regularly and 98.10 1.90
appropriately as recommended

6 Providing organic fertilizer according to soil requirements 96.30 8.70

7 Irrigation of rice plants is carried out effectively and efficiently in 99.10 0.90
accordance with soil conditions (intermittent irrigation)

8 Pest and disease control is carried out in an integrated and environmentally 84.30 15.70
friendly manner

9 Weed control is carried out appropriately 97.20 2.80

10  Handling of the harvest and post-harvest process is done well 97.20 2.80

From the response of organic rice farmers (Table 4) it can be seen that all farmers (100%) use superior varieties of
seeds, even though only a small portion of the seeds used are of high quality and labeled (85.20%). In addition,
farmers also carry out perfect tillage as recommended (100%) and maintain nursery well (100%). Almost all
(96.30%) farmers gave organic fertilizers according to the needs of the soil and 99.10% of the farmers gave water

(irrigating) rice plants effectively and efficiently according to soil conditions (intermittent irrigation).

5. CONCLUSION

Organic rice farming system is becoming important because in addition to eco-friendly, indirectly it can be
long-term alternative solution for the problem of rice production that will have an impact on the profit for the
farmers, the environment and the next generation. Organic farming can preserve the local wisdom, including by
using local rice seeds such as mentik wangi cultivar that environmentally friendly. This study aims to analyze the
effect of mentik wangi cultivar rice production on the stochastic frontier production, cost and profit function on
organic rice farming system in Dlingo Village, Mojosongo District, Boyolali Regency, Indonesia.

Mentik wangi cultivar is the most dominant variable influencing production, cost and profit efficiency

compared to other varieties (IR64 and pandanwangi cultivars) with coefficient values of 0.0424; -0.1807; 0.2159.
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Mentik wangi cultivar can improve the efficiency of organic rice farming in Mojosongo District, Boyolali Regency
for several reasons, namely: mentik wangi rice seeds are very suitable to the weather, soil conditions and irrigation
in Boyolali area, mentik wangi cultivar is a type of local rice varieties that are resistant to pests and certain diseases,
maintenance of mentik wangi cultivar is quite easy, despite having a rather long life, and mentik wangi rice has a
high selling value because of its distinctive natural nice smell and favored by many people for consumption.

Organic rice farming in Mojosongo District, Boyolali Regency still experiences technical, cost and profit
inefficiencies. This is proven by the average value of technical, allocative, and economic efficiency of 0.5928; 0.4268
and 0.3782. To improve the efficiency of organic rice farming (technical, allocative and economic efficiency) good
farming management is needed, which includes: the use of superior local seeds, land management according to
recommendations, good nursery maintenance, regular cropping arrangements, administration of organic fertilizers
according to dosage, an effective and efficient irrigation system, pest control with organic pesticides, proper weed

control up to the handling of the harvest process and postharvest properly.
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