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Abstract— Rising awareness toward the effects of chemical
substance on public health and environment has led to the
initiation and the development of organic farming system. This
research aimed at analyzing the financial feasibility and
technical efficiency of the development of organic and non-
organic rice farming. The paper was conducted in Imogiri Sub-
district, Bantul District, which was purposively selected. The
research utilized survey with 50 respondents which were selected
using the method of simple random sampling. The analysis
technique applied was descriptive and quantitative, using Cobb
Douglass stochastic frontier production function. The result of
the research visualizes that organic rice possesses higher level of
income and profit than non-organic rice does. Financially,
organic rice is feasible for further development with R/C value
reaching 1.81 (>1). Furthermore, technically, organic rice shows
promising efficiency with efficiency index reaching > 0.7. Finally,
the paper suggests that the development of organic rice in Bantul
District shall be continued since it provides not only financial
benefit but also environmental benefit.
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I. INTRODUCTION

The use of chemical input affects soil fertility, biodiversity
and the spread of pests and plant diseases. In addition, the use
of chemical input also leads to chemical pollution on
agricultural products which may have negative effects on
human health [1]. Rising awareness toward the effects of
chemical substance on public health and environment has led
to the initiation and the development of environmentally
friendly and sustainable organic farming system. The system is
laid down on harmonic interaction between earth, plant,
mankind and environment and the use of organic materials for
public health and soil fertility.

Organic farming system is one of alternative nature
friendly and sustainable farming systems [2]. In terms of
environmental health, the implementation of organic farming
system brings up several benefits such as that the land is easy
to cultivate and it does not the environment. The efficiency of
the improvement in soil quality and environmental condition
as positive effects brought up by the implementation of organic
farming system can be maximized [3] The use of organic
fertilizer as an effort to reduce the use of an-organic fertilizer
has the capability to produce equal rate of growth and equal
number of crops [1].

Rice is one of the crops that is being reoriented toward
organic farming system. It is essential since rice is the main
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dish of the majority of the people of Indonesia. Compared to
non-organic rice, organic rice contains lower chemical
residues, offers more fluffy sensation and lasts longer in
storage, and offers higher price in market [4]. Also the organic
rice farming income is higher than non-organic rice, as
happened in the sub-district, Sambi Boyolali district [5] and
Perbaungan sub-district, Serdang Bedagai District [6]. Some
studies also show that organic rice farming is technically
efficient, as happened in Sragen [7] and Tanggamus districts

(8]

Rice production in Bantul District in during the period of
2012-2016 fell by 3%, and productivity decreased by 2.8% [9]
The government has launched a program to improve food
security through organic farming, which focuses on organic
rice commodities. One strategic issue that is of concern to the
government in agricultural and forestry development is the
interest of farmers in the use of organic fertilizer is still low
and the need to increase organic farming towards sustainable
agriculture [10]. Although the advantages of organic rice
compared to non-organic rice are clear, there is a tendency for
organic rice production to decline in line with the decline in
rice production in Bantul District. Based on the above
exposition, there is a number of questions to answer. Do
farmers really find organic and non-organic rice farming to be
beneficiary? Is production of organic and non-organic rice
technically efficient? Ultimately, this research aimed at
analyzing the financial feasibility and technical efficiency of
the organic and non-organic rice farming

II. METHODS

The research was conducted in Imogiri Sub-district, Bantul
District, taking advantage of survey method. There were 50
respondents, 25 of them were organic rice farmers and the
other 25 respondents were non-organic rice farmers. They
were selected using the method of simple random sampling.
Related to the data, the primary data were collected from
Forum Group Discussions (FGD), questionnaire-based
interviews and observations. Meanwhile, the secondary data
were from documentations.

The first goal is to understand the financial feasibility based
on the indicators of R-C ratio, land productivity, workforce
productivity and capital productivity The second goal is to
analyze technical efficiency using stochastic frontier
production functions as developed by [11]. Frontier stochastic
production functions take the form of Cobb-Douglass that is
transformed into natural logarithm linearity. Below is how it is
written mathematically:
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Ln Y = Lno+ BlLnX1+ P2LnX2+ B3LnX3+ P4LnXd+
B5LnX5 + P6LnX6+ B7LnX7 + B8Ln X8+ BILnX9 + (vi - ui)
(1)

Description:

Y  =Rice production (kg)

o = Constant

B1- B9 = Estimated parameters

X1 =Land (m2)

X2 =Seed (kg)

X3 = Manure (kg)

X4 =TSP fertilizer (kg)

X5 =Phonska fertilizer (kg)

X6 = Urea fertilizer (kg)

X7 = Organic pesticide (kg)

X8  =Family workforce (workday)
X9 = Non-family workforce (workday)

(vi-ui) = error term (inefficiency effects in the model)
The formula used to measure technical efficiency:
TEi=Yi/ Yi* =E[exp (-Ui/ei)] 2)

Description:

TEi= Farmers technical efficiency against i, with the range

from 0 to 1
Yi = Output generated by farmers against i
i =1,2,3,.25

Farming is categorized as technically efficient if the value of
TE>0.7

III. RESULTS AND DISCUSSION

A. Respondents Characteristics.

Table 1. The Characteristics of organic and non-organic rice
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organic farmers are more inclined to think that their farming
system is heritage since it has been going down from
generation to generation. They are quite reluctant to try new
technologies. This is in agreement with the research of [12]
which states that older farmers tend to follow existing customs
and are hesitant in adapting new technologies.

In total, the number of organic rice farmers with higher
education is higher than is the non-organic rice farmers. This
shows that education level affected technology adaptation. As
described by [13], farmers with higher education are more in
line to be more open toward new technologies.

All organic rice farmers have less than 21 years of farming
experience and an average of 13.2 years. In this research and
they have mastered almost every skill and know-hows in
organic rice farming. This is in agreement with [14] which
states that experience influences farmers’ skills in improving
production result. With respect to farming area, the areas that
are used for rice farming in Imogiri Sub-district, Bantul
District, are either private property or property with
sharecropping agreement. Land for organic rice farming
(2,050 m?) is smaller than non-organic rice (2,354 m2). As a
result, by planting organic rice farmers with smaller farms can
maximize the output. This is in line with [15] that states that
the production of organic rice in Tasikmalaya District is higher
(6.054 ton/ha) than the production of conventional rice (4.67
ton/ha).

B. Production Costs

Production costs on rice farming consist of explicit and
implicit costs. Explicit cost is the actual cost incurred during
the production process include the cost of buying seeds,
fertilizers and pesticides, paying wages for non-family
workforce and tax. Implicit cost is the cost that is not actually
incurred but still taken into account include the cost of family

farmers workforce, own land rent and capital interest.
Description Organic Non-organic Table 2. The cost of organic and non-organic rice farming
Amount Percentage Amount Percentage in Bantul District 2900 m2
(persons) (%) (persons) (%) n_Ban 1Strict per 2, m
Age (years): Description Organic rice ~ Non-organic rice
4554 5 20.00 4 16.00 (Rp) (Rp)
55-64 11 44.00 6 2400 Byplicit Cost
>64 9 33.00 15 60.00
— 1. Seed 76,613 131,191
Education:
No schooling 2 8.00 1 4.00 2. Organic fertilizers 284,416 42,552
Elemel;targ scllllooll 11 ;‘ggg li 6(6188 3. Chemical fertilizers 203,409 527,560
Junior high schoo 7 . 16. . ..
Senior high school 5 2000 3 12.00 # Organicpesticide 41,193 8,381
S1 0 0.00 2 8.00 5. Chemical herbiside 9,460 1,980
Experience (years) 6. Non-family workforce 2,088,196 1,901,418
4-19 21 84.00 6 24.00 . .
20— 35 16.00 6 24.00 7. Equipment depreciation 33,849 25,816
>35 0 0.00 13 52.00 8. Tax 29,173 7,688
Land Area (m?) Total Explicit Cost 2,766,310 2,656,265
100 — 3,400 21 84.00 21 84.00 Implicit C
3,401 - 6,700 4 16.00 2 goo  'mplicitCost
>6,700 0 0.00 2 8.00 1. Ownland rent 764,200 695,933
2. Family workforce 553,460 546,500
The majority of organic and non-organic rice farmers in 3. Own capital interest 92118 88.454
Bantul District are under 64 years old which fell under the 1 tici L4 > : ’
category of productive age. Farmers in that age group have Total Implicit Cost 409,778 330,889
stronger bodies and find no real challenges in doing farming Total Cost 4,176,688 3,987,887

activities. Generally, non-organic farmers (65.8 years old) are
older than the organic farmers (60.7 years old). Most of non-

151



£

ATLANTIS

PRESS

Organic rice farming requires higher explicit and
implicit cost than do non-organic rice farming. In organic
farming, the additional costs come from extra works primarily
put into nurturing and irrigation. Without any use of chemical
pesticide, organic rice requires more intensive efforts in
controlling pests and plant diseases. Farmers use organic
pesticides in the form betel leaves to inhibit the growth of
insects and fungi [16]. Most organic rice farmers clean weeds
manually, but there are some farmers who still use chemical
herbicides. Organic rice farmers use organic fertilizer in the
form of manure and liquid organic fertilizer, but still use
chemical fertilizers such as Urea, TSP, dan Phonska in small
amounts.

C. Financial Feasibility

The financial feasibility can be measured using
indicators R-C ratio (R/C), land productivity, workforce
productivity and capital productivity. Farming is said to be
feasible if R/C > 1, land productivity > land rent, labor
productivity > workforce wages and capital productivity >
savings interest.

Table 3. The income, profit and feasibility of organic and
non organic rice farming in Bantul District per

2.200 m?

Description Organic rice Non-organic rice
Production (kg) 760 742
Revenue (Rp) 8,609,923 6,848,557
Income (Rp) 4,773,832 4,192,292
Profit (Rp) 3,364,654 2,861,405
R/C 1.81 1.72
Land Productivity (Rp/m?) 1,876 1,619
Workforce productivity

(Rp/workday) 485,141 438,880
Capital Productivity (%) 124,94 111,05

Table 3. show that organic rice farming generate higher
production, income and profit than do non-organic rice
farming per 2,200 m2. The cost organic rice farming require
higher cost, but it generate higher income since organic rice
products sold higher in the market. Organic rice product is Rp
9,926 and non-organic rice is Rp 9,224. This is in accordance
with [5]. Both researchers find that organic farmers in Catur
Village, Sambi Sub-district, Boyolali, generate as much as
Rp51,112,221/ha. On the other hand, non-organic farmers
generate lower with only Rp40,827,628/ha. Similar thing also
happen in Lubuk Bayas Village, Perbaungan Sub-district,
Serdang Bedagai District, in which organic farmers receive
higher income than non-organic farmers [6].

Based on the feasibility analysis, organic and non-
organic rice farming in Bantul District is feasible to develop
because land productivity is greater than land rent, workforce
productivity is greater than workforce wages and capital
productivity is greater than savings interest. Nevertheless the
value of land productivity, workforce productivity and capital
productivity of organic rice is greater than non-organic rice.
The value of R/C of organic rice is 1.81 and non-organic rice
is 1.72, which means that every Rp 1,000, - costs incurred for
organic rice will be a profit of Rp 810, while non-organic rice
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every Rp 1,000, - costs incurred to produce a profit of Rp 720,

D. Production Function

This research used stochastic frontier as production
functions and parameter estimates as elasticity of production.
Moreover, the dependent variable in the production functions
is the organic and non-organic rice production. The
independent variables for organic are area land, seed, manure,
TSP, phonska, urea fertilizer, organic pesticide, and
workforce. In contrast, the independent variables for non-
organic rice are area land, seed, manure, TSP, phonska, urea,
Za fertilizer, chemical pesticide and workforce. Here
workforce include both family and non-family member of
workers involved the process of land management, planting,
nursing, harvesting and post-harvest works.

Table 4. Factors affecting to the production of organic and
non-organic rice in Bantul District

Variable Organic rice Non-organic rice
Coefficient T-value Coefficient T-
value

Constant 2,952* 2,757 2,867 3,933

Land -0,104m - 0,0771s 0,378
0,736

Seed 0,186" 1,326  -0,149™ -1,747

Manure 0,195ms 1,585 -0,054" -2,006

TSP fertilizer -0,009ms - -0,035" -2,028
0,321

Phonska 0,033 1,256 0,026" 0,858

fertilizer

Urea fertilizer 0,022 0,482 -0,024ns -1,393

Za fertilizer -0,009m -0,285

Organic -0,013m -

Pesticida 0,414

Chemical - -3,240

Pesticida 0,068™"

Family 0,108 0,988 0,216 1,662

workforce

Non-family 0,816™" 3,895 1,009 4,347

workforce

Sigma square 0,092 3,872 0,019 1,719

Gamma 0,022 0,306 0,289 0,626

Description: ns = non significant
*= significant at a 10%
**= gignificant at a 5%
***= gignificant at a 1%

The results of the analysis show that on organic rice
farming the log likelihood MLE (- 4.788) value is greater than
OLS log-likelihood (-6.098). Likewise in the non-organic rice
the log likelihood MLE (15.579) is greater than OLS log
(9.076) both on organic and non-organic rice farming the
production function with the MLE method is better and in
accordance with conditions in the field. The sigma-square
value of organic rice was 0.092 while the sigma-square of
non-organic rice was 0.019 and both were of relatively small
value. This shows that the term error of organic and non-
organic rice inefficiencies is normally distributed [17]. In
statistics, the gamma value for organic rice 0.022 and non-
organic rice of 0.289 were not different with 0. It means to
say, the variation of production in organic rice and non-
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organic farming were not occur due to inefficiency but due to
other factors such as pest, plant diseases and weather.

In organic rice farming, only the production factor of non-
family workforce has a significant effect on production with a
regression coefficient of 0.816 means that if the non-family
workforce is increased by 1%, ceteris paribus, organic rice
will increase by 0.816%. This shows that non family
workforce for cultivate land, plant and harvest. This situation
is similar to [7] study, labor has a significant effect on organic
rice production in Sragen with a positive regression
coefficient.

Factors of production of manure, TSP fertilizer, and
chemical pesticides have negative effects on non-organic rice
production which means that if the use are added it will reduce
of production. The use of chemical pesticides in non-organic
rice farming is already excessive. The same situation occurs
in rice farming in Yogyakarta [18]. Factors of production of
non family workforce have a positive effect with regression
coefficient 1,009, it can be interpreted if workforce is added
by 1%, ceteris paribus, non-organic rice production will
increase 1,009%. Manure is used by organic and non-organic
rice farmers, but it has no effect on rice production. The proper
use of manure on rice plants can increase production as stated
by [19], that giving 5 tons of manure/ha of manure to rice
plants can increase dry grain yield by 10%.

E. Technical Efficiency

To analyze technical efficiency using the stochastic
frontier production functions. Farming is said to be efficient
if the technical efficiency index value is greater than 0.7 [11]
The average technical efficiency index of 0.919 organic rice
is greater than 0.867 non-organic rice, which means that
organic and non-organic rice farming in Bantul District is
efficient. Nevertheless there are still 8% of organic rice
farmers and 20% of non-organic rice farmers who have not
been efficient.

Table 5. The distribution of technical efficiency level of
organic and non-organic rice farming in Bantul District

Category Organic rice Non-organic rice
Amount Percentage Amount Percentage
(persons) (%) (persons) (%)
0.000-0.100 0 0 0 0
0.101-0.200 0 0 0 0
0.201-0.300 0 0 0 0
0.301-0.400 0 0 0 0
0.401-0.500 0 0 0 0
0.501-0.600 0 0 1 4
0.601-0.700 2 8 4 16
0.701-0.800 0 0 2 8
0.801-0.900 5 20 3 12
0.901-1.000 18 72 15 60
Mean Technical 0.919 0.867
Efficiency
Total Respondents 25.00 25.00
Minimal value 0.654 0.584
Maximal value 0.994 0.991

The efficiency index value of organic rice farming in
Bantul is higher than that of organic rice farming in Sragen
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Distric namely 0.7 [17], higher than organic rice farming in
Tasikmalaya District at 0.86 [15], greater from paddy farming
Integrated Crop Management program in Riau Regency
amount to 0.87 [20], higher than rice farming in West Java
Province 0.742 [21], Bantul Regency Special Region of
Yogyakarta at 0.71 [22]. This level of technical efficiency is
also higher than the technical efficiency of rice farming in
several countries such as Vietnam at 0.816 [23], Cambodia at
0.786 [24], Pakistan at 0.91 [25] and Nigeria at 0.63 [26].

The high technical efficiency index of organic rice in
Bantul District is inseparable from various efforts from the
government on rice farming, such as the existence of SOP-
GAP (Standard Operational Procedure-Good Agriculture
Practice) of organic rice. According to [27] the majority of
organic rice farmers have applied land use, seeds, fertilizers,
pesticides, tools, land processing, planting, fertilizing,
irrigation, pest control, harvesting and post-harvest according
to procedure-good operating standards agriculture practice
(SOP-GAP) organic rice farming.

The analysis of stochastic frontier production function
was to know the level of technical efficiency, it could also
determine factors that affect inefficiency. In organic rice
farming, all variables, namely age, farming experience,
education, and land status there are no factors that
significantly affect technical inefficiency even though there
are 8% of farmers who are not efficient (Table 6.)

Table 6. Factors contributing to organic and non-organic
rice technical inefficiency

Variable Organic rice Non-organic rice
Coefficient T- Coefficient  T-value
value
Constant - -0.379 -2.018™ 3.525
0.355m

Age 0.009m 0.878  -0.023™ -
2.557

Experience -0.025ms -0.744 -0.017™ -
1.824

Education 0.131ms 0.747 -0.0921s -
1.020

Land status -0.243™ -1.042 0.421™
2.125

Description: ns = non-significant
**% = significant at a = 1%
** = gignificant at o = 5%

In non-organic rice farming, the age of farmers
influences technical inefficiencies with a coefficient value of
-0,023 which can be interpreted as the age of the farmer, the
lower the level of inefficiency, in other words, non-organic
rice farming is more efficient. This situation is different from
[28], age has an effect on technical inefficiencies with positive
coefficients, which means that older people are increasingly
inefficient in their farming because farmers whose physical
age is declining.

Farming experience has an effect on technical
inefficiency with a negative value coefficient which can be
interpreted that non-organic rice farmers with longer farming
experience, the decreasing inefficiencies in other words
increase technical efficiency. This situation is different from
organic rice farming in Tasikmalaya that experiences has a
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positive effect on technical inefficiencies, meaning that more
experienced farmers are increase inefficiencies [15]

The level of education has no effect on technical
inefficiencies with negative coefficients, meaning that the
higher the education is the higher tendency is for farming to
be carried out, the lower the level of is inefficiency. This is in
line with [20] education influences the technical inefficiencies
of rice farming integrated crop programs with negative
coefficients. Although several studies describe that education
have influential contribution toward technical inefficiency
with positive coefficient [15].

The status of the land has an effect on technical
inefficiencies and has a positive value, meaning that the status
of own land can increase inefficiency. In other words, it can
reduce technical efficiency compared to non-owner land (rent
or profit sharing). This is different from the research of [28]
that states the status of land has an effect on technical
inefficiencies with negative coefficients that can be
interpreted as the land status of the owner will reduce its
inefficiency.

IV. CONCLUSION

Despite the fact that organic rice farming requires higher
production cost, organic rice farming generates higher income
and profit than the non-organic rice farming. The development
of organic and non-organic rice farming in Bantul District is
promising with R/C >1, land productivity > land rental,
workforce productivity > workforce wages and capital
productivity > interest. However, potential organic rice
farming has more potential to be developed.

In terms of technicality, organic and non-organic rice
farming are under the category of efficient with efficiency
index value > 0.7. The organic rice farming has a higher
technical efficiency index than non-organic rice. On organic
rice farming all the internal factors of the farmer have no effect
on technical inefficiency while on non-organic rice farming
the age of the farmer, land status and farming experience
affect the level of technical inefficiency.

Bearing in that organic rice farming costs higher than
does the non-organic one, the stakeholders have to provide
subvention in the form of production facilities and continuous
supervision. In this way, farmers will be encouraged to
improve their efforts in organic rice farming.
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