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ABSTRACT 

The dependency level of Indonesian rice farmers on chemical fertilizers and chemical pesticides for pest and 
disease control is considerably high, accounting for over 75% of the total chemical inputs used. Excessive 
use of these chemical substances has led to various environmental crises and ecosystem degradation, 
ultimately reducing rice productivity. One strategy to mitigate this dependency is through the adoption of 
organic rice farming practices. Therefore, it is essential to conduct an in-depth analysis to evaluate and 
compare the performance of organic and conventional rice farming systems, particularly in terms of 
sustainability. This study aims to compare the sustainability of organic and conventional rice farming 
systems in Bondowoso Regency, East Java Province. A total of 158 respondents were selected using a 
Proportionate Non Probabilistic Sampling method, comprising 64 organic and 94 conventional rice 
farmers. The sustainability of these farming systems, the study employed a Multidimensional Scaling 
(MDS) approach, focusing on five key dimensions: economic, social, environmental, institutional, and 
technological aspects. The results of the analysis revealed that the sustainability index for organic rice 
farming was 84.623, categorized as good sustainable. In contrast, the sustainability index for conventional 
rice farming was 46.401, indicating a less sustainability. These findings suggest that organic rice farming 
systems exhibit a higher degree of sustainability compared to conventional systems in the study area. The 
findings of this study provide important implications of agricultural development policies, particularly in 
promoting environmentally friendly and sustainable rice farming practices that can enchance farmer 
welfare while reducing environmental degradation. 
 
Keywords: multidimensional scaling, organic rice, rapfish, sustainability 
   

ABSTRAK 
Tingkat ketergantungan petani padi  Indonesia terhadap pupuk anorganik dan pestisida kimia 
untuk pengendalian OPT sangat tinggi mencapai lebih dari 75% dari total penggunaan bahan 
kimia. Penggunaan bahan kimia yang berlebih menyebabkan berbagai krisis lingkungan dan 
kerusakan ekosistem sehingga menurunkan produksi padi. Salah satu cara untuk mengatasi 
ketergantungan petani padi terhadap penggunaan bahan kimia dilakukan dengan melakukan 
budidaya padi secara organik. Oleh itu penting dilakukan analisis untuk mengetahui kinerja 
kedua usahatani tersebut di Kabupaten Bondowoso dengan melihat tingkat keberlanjutannya. 
Penelitian ini bertujuan untuk membandingkan keberlanjutan usahatani padi organik dan non 
organik di Kabupaten Bondowoso, Provinsi Jawa Timur. Responden sebanyak 158, terdiri atas 
64 petani padi organik dan 94 petani padi non organik, dipilih secara Proportionate Non 
Probabilistic Sampling. Keberlanjutan usahatani padi tersebut, maka diukur menggunakan metode 
Multidimensional Scaling (MDS) yang berfokus pada aspek ekonomi, sosial, lingkungan, 
kelembagaan dan teknologi. Hasil analisis menunjukkan bahwa nilai indeks keberlanjutan 
usahatani padi organik sebesar 84.623 dengan status sangat berkelanjutan. Sedangkan. indeks 
keberlanjutan usahatani padi non organik sebesar 46.401  dengan status kurang berkelanjutan. 
Hasil ini menunjukkan bahwa usahatani padi organik lebih berkelanjutan dibandingkan dengan 
usahatani padi non organik. Temuan penelitian ini memberikan implikasi penting bagi kebijakan 
pengembangan pertanian, khususnya dalam mendorong praktik budidaya padi yang ramah 
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lingkungan dan berkelanjutan, yang dapat meningkatkan kesejahteraan petani sekaligus 
mengurangi degradasi lingkungan. 
 
Kata kunci: keberlanjutan, padi organik, multidimensional scaling 
 
 

INTRODUCTION 
The challenges in achieving sustainable 

food security can be categorized into two 
distinct aspects: demand or consumption and 
the utilization of food, and supply or food pro-
visioning. The demand side includes factors 
such as high population growth and demo-
graphic dynamics. Indonesia's population 
growth is relatively high, at 1.11 percent in 
2024, with a population reaching 282,477,584 
people (BPS, 2024). Secondly, economic 
growth is projected to reach 3.79 percent in the 
second quarter of 2024 (BPS, 2024). High 
economic growth impacts per capita income 
levels and the purchasing power of the 
population. 

On the supply side, the application of con-
ventional agriculture is often accompanied by 
environmental challenges such as land con-
version, soil degradation, water pollution, and 
the loss of biodiversity (Decaens et al., 2018; 
Warren-Thomas et al., 2023). In addition, the 
impacts of climate change, including extreme 
weather events and changes in rainfall pat-
terns, exacerbate these challenges, threatening 
food security (Oko et al., 2022; Giam, 2017). 

The findings of SOUT2017-SPD (2017) 
highlight Indonesian farmers’ heavy reliance 
on chemical fertilizers and chemical appli-
cations for pest and disease management, 
with a dependency ratio exceeding 75%. This 
shows that serious efforts from the govern-
ment to encourage the use of organic fertili-
zers and the utilization of biological pesticides 
by households in rice farming are urgently 
needed. The use of organic materials can en-
hance biodiversity and promote the mainte-
nance and improvement of ecosystem quality 
(Dal Ferro et al., 2017; Schrama et al., 2018). 

One way to address dependence on che-
mical materials in agriculture is by implemen-
ting a sustainable agricultural system, namely 
organic farming. Organic farming focuses on 

minimizing synthetic inputs, conserving re-
sources, and improving soil fertility through 
activities such as composting, crop rotation, 
and biological pest control methods (Ha Duc 
et al., 2023). The application of agroecology 
emphasizes ecological principles in farming 
systems, promoting biodiversity, natural pest 
control, and soil health through crop diver-
sification, agroforestry, and integrated pest 
management (Ewert et al., 2023). 

In 2019, there were 7,398 farmers across 
Indonesia, and by the end of 2022, the number 
of farmers involved in organic rice cultivation 
reached 12,752 (AOI, 2023). There has been 
fluctuation in organic rice fields in Indonesia 
from 2009 to 2022, due to factors such as the 
number of organic farmers, the number of cer-
tification bodies, and dependence on govern-
ment subsidies for certification financing. 
According to the Organic Trade Association 
(OTA), Indonesia holds a 0.3% market share of 
the global organic product market, with an 
estimated compound annual growth rate 
(CAGR) of 6.1% for the period 2021-2026 
(Global Organic Trade, 2021), indicating that 
the development opportunities for organic 
farming in Indonesia are very promising. 

One of the challenges in agriculture  re-
lates to ecosystem sustainability and natural 
resource management (Leeuwis, 2009). Orga-
nic farming systems represent one of the sus-
tainable agricultural innovations that can ad-
dress the demands and challenges of current 
agricultural practices. Bondowoso Regency 
has been running the Botanik Program (Bon-
dowoso Towards Organic Agriculture) from 
2009 to the present and has obtained seven 
national organic certifications and one inter-
national organic certification. The issue faced 
in rice farming practices in Bondowoso Re-
gency is a decrease in production due to soil 
degradation caused by the excessive use of 
chemicals over the years. This problem is also 
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observed in agricultural land in Bondowoso 
Regency, leading to low organic matter 
content in the soil, which is <2%, and a soil pH 
<5 or slightly acidic (Ruhimat et al., 2023). 

Previous studies have highlighted various 
approaches to assessing the sustainability of 
agricultural system, particularly rice farming. 
For instance, Maryono (2018) examined the 
sustainability index of rice farming in Tasik-
malaya using the Composite Indicator (CI) 
method. Triyono et al. (2021) analyzed the 
sustainability value of rice farming in relation 
to economic efficiency in Yogyakarta, ap-
plying the Sustainable Value Approach (SVA). 
Yusuf et al. (2019) assessed the economic sus-
tainability index and status of rice farming in 
Riau using the Multi Dimensional Scaling 
(MDS) approach. The aforementioned studies 
analyzed the sustainability of rice farming in 
general. However, none has specifically exa-
mined a comparative assessment between or-
ganic and conventional rice farming, parti-
cularly in Bondowoso Regency, based on the 
five dimensions of sustainable development: 
economic, social, environmental, institutional, 
and technological. 

The study by Yusuf et al. (2021) in Siak, 
Riau Province, focused on formulating a 
sustainability management design based on 
key factors and developing scenarios to 
improve overall sustainability performance. 
However, the study did not differentiate sus-
tainability outcomes based on specific pro-
duction systems, such as organic and con-
ventional farming, and instead assessed the 
sustainability of a single aggregated farming 
system. Moreover, the approach employed 
was predominantly oriented toward strategic 
planning rather than a comparative assess-
ment of sustainability performance across dif-
ferent production systems. 

Most previous studies on the sustainabi-
lity of rice farming in Indonesia have relied on 
a single analytical approach or a single sus-
tainability dimension, without utilizing a 
comprehensive multidimensional evaluation 
that simultaneously integrates economic, so-
cial, environmental, institutional, and techno-
logical aspects. Research that specifically com-

pares the sustainability performance between 
organic and conventional rice farming sys-
tems remains limited, particularly in regions 
that have implemented organic farming 
development programs, such as Bondowoso 
Regency. 

This study aims to assess and compare the 
level and status of sustainability between 
organic and conventional rice farming in Bon-
dowoso Regency, viewed from the dimension 
of sustainable development (economic, social, 
environmental, institutional, and technologi-
cal). This research is important as it highlights 
the significance of organic farming programs 
in addressing environmental degradation 
caused by conventional farming practices. 

 
METHODS 

The research location was determined 
using a purposive method, in which the se-
lection was made deliberately in accordance 
with the research objectives (Purwanto, 2011). 
The study was conducted in Bondowoso 
Regency, East Java Province, with the fol-
lowing considerations : (1) The region is one 
of the certified organic rice producing areas in 
East Jave, and (2) It has an organic rice farming 
development proram known as Botanik 
(Bondowoso towards organic farming). 

The research was carried in three sub-
districts in Bondowoso Regency: Wonosari, 
Bondowoso, and Curahdami, located in East 
Java Province. The selection of research lo-
cations was purposively made because Wo-
nosari Sub-district had the highest rice pro-
ductivity in Bondowoso Regency, with an 
average productivity of 6.48 tons/ha. Bondo-
woso Sub-district was selected due to its 
relatively high rice productivity, with an ave-
rage productivity of 6.34 tons/ha. Curahdami 
Sub-district was chosen because it had the lo-
west rice productivity in Bondowoso Regen-
cy, with an average productivity of 5.39 tons/ 
ha. The study will be conducted from Decem-
ber 2024 to February 2025 in Bondowoso 
Regency. 

This study used primary data obtained 
through structured interviews with question-
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naires. A quantitative descriptive approach 
was employed to compare the sustainability 
of organic and conventional rice farming in 
Bondowoso Regency. Data collection was 
carried out through interviews using 
questionnaires that covered economic, social, 
environmental, institutional, and technologi-
cal indicators, involving 158 farmers, with 64 
organic farmers and 94 conventional rice 
farmers. The sampling method used was 
Proportionate non-probability sampling was 
employed in this study. Under this approach, 
the number of sample units from each sub-
population (stratum) was determined propor-
tionally to the size of the respective popu-
lation; however, the selection of individual 
respondents was not conducted through ran-
dom procedures but was based on predefined 
criteria, accessibility, and practical field 
considerations (Sugiyono, 2008). Population 
data were obtained from official membership 
lists of farmer groups. Due to field constraints, 
including limited access, time restrictions, and 
varying levels of respondent participation, 
fully random sampling was not feasible. Ac-
cordingly, the proportion of samples drawn 
from organic and non-organic farmer strata 
reflected their respective population propor-
tions, while respondent selection within each 
stratum was based on availability and willing-
ness to participate. The sampling frame con-
sisted of lists of organic and non-organic 
farmer group members provided by farmer 
group leaders and local agricultural extension 
officers. These lists were used to identify the 
study population and to determine propor-
tional sample allocation across strata. Never-
theless, respondent selection within each stra-
tum was not entirely random due to practical 
field limitations, such as non-response and 
respondent availability. 

The sample size was determined using the 
Slovin formula, with the population of organic 
farmers being 177 farmers who are members 
of the Al-Barokah Farmer Group (Gapoktan) 
and the population of conventional farmers 
being 1,461 farmers from the three sub-
districts. The Slovin formula is commonly 
used to determine the sample size in social 

research and other studies, where directly cal-
culating the sample size from a very large 
population is not feasible (Sugiyono, 2019). 

In this Study, the researcher determined 
the sample size a margin of error of 10, 
meaning that a 10% error tolerance was 
accepted at a 90% confidence level (Sugiyono, 
2019), The sample size was calculated using 
Slovin’s formula (Sevilla et al. 1993), as follows  

𝑛𝑛 =
N

1 + 𝑁𝑁𝑁𝑁2 

Where : 
n  : Sample size 
N  : Population size 
e   : critical value (margin of error) 

𝑛𝑛 =
177

1 + 177(0.102) = 64 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

Thus, the sample used in this study con-
sisted of 64 organic farmer selected from five 
farmer group under the Al-Barokah farmers 
association.  The sample size for conventional 
rice farmers was calculated as foloows: 

𝑛𝑛 =
1461

1 + 1461(0.102) = 94 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

Accordingly, the study employed a total 
of 94 conventional rice farmers as respon-
dents, selected from three sub-districts in Bon-
dowoso Regency. 
 
Table 1. The Sample Size of Conventional 

Rice Farmers 

No. 
Farmer 
Group 
Name 

Population 
Size Sample Size 

1 Karya Tani 
II 

29 𝑛𝑛𝑖𝑖 =
29

177
𝑥𝑥 64

= 10 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
2 Tani 

Mandiri  I 
30 𝑛𝑛𝑖𝑖 =

30
177

𝑥𝑥 64
= 11 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

3 Tani 
Mandiri I A 

30 𝑛𝑛𝑖𝑖 =
30

177
𝑥𝑥 64

= 11 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
4 Tani 

Mandiri I B 
33 𝑛𝑛𝑖𝑖 =

33
177

𝑥𝑥 64
= 12 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

5 Tani 
Mandiri II 

55 𝑛𝑛𝑖𝑖 =
55

177
𝑥𝑥 64

= 20 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
Total 177 64 

 
 



Jurnal Agribisnis Indonesia (Journal of Indonesian Agribusiness) 279 
Vol 14 No 1, Juni 2026; halaman 275-290 

Sustainability Assesment of Organic and Conventional … Aprilia et al. 

Table 2.  The Sample Size of Organic Rice 
Farmers 

No. Farmer 
Group Name 

Population 
Size Sample Size 

1 Wonosari 
District 

384 𝑛𝑛𝑖𝑖 =
384

1461
𝑥𝑥 94

= 25 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
2 Bondowoso 

District 
676 𝑛𝑛𝑖𝑖 =

676
1461

𝑥𝑥 94
= 43 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

3 Curahdami 
District 

401 𝑛𝑛𝑖𝑖 =
401

1461
𝑥𝑥 94

= 26 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 
Total 1461 94 

 

Five indicators were used to assess the 
sustainability of organic and conventional rice 
farming in Bondowoso Regency, which con-
sists of: 8 attributes for the economic dimen-
sion, 8 attributes for the social dimension, 9 
attributes for the environmental dimension, 6 
attributes for the institutional dimension, 7 
attributes for organic technological dimen-
sion, and 6 attributes for conventional tech-
nological dimension.  
 

Table 3. Attributes of the Sustainability of Organic and Conventional Rice Farming in 
Bondowoso Regency 

Dimension Attribute 
Economic Price of unhusked rice 
 Farmer income level 
 Rice productivity 
 Market availability/access 
 Market coverage of farm production 
 Access to credit 
 Capital availability for farming 
 Land tenure status 
Social Family participation in farming activities 
 Level of farmers’ formal education 
 Farming experience 
 Labor absorption in rice farming 
 Intensity of agricultural extension and training 
 Community perception toward rice farming 
 Collective work culture in the community 
 Access to transportation 
Ecology Size of agricultural land 
 Farmers’ understanding of sustainable land management 
 Waste utilization practices to reduce environmental pollution 
 Soil condition / land suitability for rice cultivation 
 Irrigation system 
 Environmental pollution due to the use of chemical fertilizers and pesticides 
 Improving soil fertility through the use of organic materials 
 Selection of high-yield seeds adapted to the environment 
 Climatic suitability 
 Level of pest and disease infestation 
Institutional Access of farmer groups/associations to financial institutions 
 Participation in farmer groups 
 Availability of marketing agents 
 Role of agricultural extension officers in assisting farmers 
 Intensity of conflict within or between farmer groups 
 Intensity of conflict among or within farmer groups 
 Existence and legal status of farmer groups 
Conventional farming 
technology 

Fulfillment of rice farming technology 
Availability of harvesting technology (combine harvester, dryer) 
Utilization of organic fertilizers 
Pest and disease management through Integrated Pest Management (IPM) 
Adoption of soil and water conservation technology 
Technology for producing organic fertilizers and pesticides 

Organic farming technology Land preparation 
Conversion period 
Seed usage 
Pest and disease management 
Integrated Pest Management (IPM) 
Rice processing 
Adoption of agricultural technology by farmers 
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The sustainability status of rice farming 
can be analyzed using a non-parametric va-
riable method called Multi-Dimensional 
Scaling (MDS) with the Rap-Rice analysis tool. 
Each dimension uses a measurement scale, 
with a score range from 0 (zero) to 2 (two), 
where a score of 2 indicates good criteria, 1 
indicates adequate criteria, and 0 indicates 
poor criteria. 

 
Table 4.  Percentage of Sustainability Index 

Value 
Index Value Category 
0,00 – 25,00 Bad 
25,01 – 50,00 Less 
50,01 – 75,00 Enough 

75,01 – 100,00 Good 
Source : Kavanagh & Pitcher (2004) 

 
In the MDS method, the sustainability 

points are visualized with the extreme "bad" 
point given a score of 0%, and the extreme 
"good" point given a score of 100%. The tech-
nical procedure in MDS is based on Euclidean 
distance, which in dimensional space can be 
written as (Pitcher and Preikshot, 2001): 

d =�( │𝑋𝑋1− 𝑋𝑋2│2 + │𝑌𝑌1 − 𝑌𝑌2│2 + │𝑍𝑍1 − 𝑍𝑍2│2 + ⋯ )  

The configuration or ordination of an 
object or point in MDS is then approximated 
by regressing the Euclidean distance (dij) from 
point i to the origin (δij) using the following 
equation: 

dij = α + βδij +ɛ 

Where: 
dij = squared distance between object i and 

object j 
α = Alpha 
β = Beta 

δij = Starting point 
ɛ = Error 

 
The technique used for the regression 

equation is the ALSCAL algorithm (Alder et 
al., 2000). The ASCAL method optimizes the 
squared distance (dijk) to the squared data (oijk) 

which in three dimensions (i, j, k) is written in 
the following S-Stress formula: 

s =  �( 1
𝑚𝑚
∑ [ 

∑ ∑ (𝑑𝑑𝑖𝑖𝑖𝑖𝑖𝑖
2

𝑖𝑖𝑖𝑖 −𝑜𝑜𝑖𝑖𝑖𝑖𝑖𝑖
2 )2

∑ ∑ 0𝑖𝑖𝑖𝑖𝑖𝑖
4

𝑖𝑖𝑖𝑖
]𝑟𝑟

α=1   

The squared distance is then weighted by 
the Euclidean distance (Alder et al., 2000): 

𝑑𝑑𝑘𝑘2 = ∑ 𝑊𝑊𝑘𝑘𝑘𝑘(𝑋𝑋𝑖𝑖𝑖𝑖 − 𝑋𝑋𝑗𝑗𝑗𝑗)2𝑟𝑟
𝑎𝑎=1  

 
RESULT AND DISCUSSION 

COMPARISON OF 
MULTIDIMENSIONAL SUSTAINABILITY 
OF ORGANIC AND CONVENTIONAL 
RICE FARMING IN BONDOWOSO 
REGENCY 

Sustainability of Organic Rice Farming in 
Bondowoso Regency 

The results of the multidimensional analy-
sis of the sustainability of organic rice farming 
in Bondowoso Regency (Table 5) indicate that 
the S-Stress value is between 0.135 and 0.143 
(<0.25), and the R² value is between 0.94 and 
0.95 (closer to 1), which means that the good-
ness of fit for this analysis has been satisfied. 
The table also shows that the difference 
between the MDS and Monte Carlo values is 
between 0.347 and 3.908, indicating a very 
small difference (< 5). This value suggests that 
the influence of error or the impact of scoring 
mistakes is relatively small. According to 

Table 5. Organic Rice Farming Sustainability Index 

Dimensions of 
Sustainability 

MDS Monte Carlo S-Stress R2 Sustainability 
Status 

O C O C O C O C O C 
Multidimensional 84.623 46.401 82.989 46.750 0.139 0.145 0.947 0.943 Good Less 
Economy 92.624 52.349 88.716 52.272 0.137 0.137 0.950 0.948 Good Enough 
Social 55.701 47.049 55.327 47.189 0.138 0.137 0.949 0.945 Enough Enough 
Ecology 95.103 47.917 93.877 48.147 0.135 0.144 0.950 0.947 Good Enough 
Institutional 87.472 33.821 85.157 35.148 0.143 0.144 0.939 0.940 Good Enough 
Technology 92.216 50.867 91.869 50.996 0.140 0.162 0.947 0.935 Good Less 

Source : Primary Data Analysis, 2025 
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Kavanagh and Pitcher (2004), if the difference 
between the Rap Analysis value and the Mon-
te Carlo Analysis value is > 5, the analysis 
results are inadequate for predicting the sus-
tainability index value. However, if the dif-
ference between the two analyses is < 5, the 
results are considered adequate for predicting 
the sustainability index value. 

The results of the Rap-Rice analysis show 
that organic rice farming in Bondowoso Re-
gency has a multidimensional sustainability 
index of 84.623. Based on the sustainability 
analysis, organic rice farming in Bondowoso 
Regency is included in the good sustainability  
category. Organic farming is more efficient in 
using non-renewable energy and improving 
soil and water quality, thus supporting long-
term sustainability. Although organic farming 
yields lower per unit compared to conven-
tional farming, total greenhouse gas emissions 
are often lower due to practices that minimize 
the use of synthetic chemicals (Lin and Fuku-
shima, 2016; Clark, 2020). Additionally, the 
selling price of organic rice is higher com-
pared to conventional rice, as organic pro-
ducts often command a premium price in the 
market due to assurances of health benefits 
and environmental concerns (Wiranti et al., 
2022; Lin and Fukushima, 2016). 
 
Sustainability of Conventional Rice 
Farming in Bondowoso Regency 

The results of the multidimensional analy-
sis of the sustainability of conventional rice 

farming in Bondowoso Regency show that the 
S-Stress value is between 0.137 and 0.162 
(<0.25), and the R² value is between 0.935 and 
0.948 (closer to 1), indicating that the goodness 
of fit for this analysis has been met. The table 
also shows that the difference between the 
MDS and Monte Carlo values is between 0.077 
and 1.327, indicating a very small difference 
(<5). This value suggests that the influence of 
error or the impact of scoring mistakes is 
relatively small. 

The multidimensional sustainability index 
of conventional rice farming in Bondowoso 
Regency is 46.401 percent on a sustainability 
scale of 0–100 percent. Based on the sust-
ainability analysis, conventional rice farming 
in Bondowoso Regency falls into the category 
of "less sustainable." The analysis results of the 
sustainability of conventional rice farming in 
Bondowoso Regency show that the sustain-
ability index for each dimension falls within 
the categories of less sustainable or mode-
rately sustainable. From the spider diagram, it 
is evident which dimensions should be priori-
tized for management in order to raise their 
sustainability index above 50% or even higher 
than 75%, which would indicate a "very sus-
tainable" status (Iswandi, 2014). The dimen-
sion with the lowest sustainability index is the 
institutional dimension, which only reaches 
33.821 (less sustainable). To improve the sus-
tainability status from "less" to "enough" or 
"good" sustainability, efforts are needed to 
manage the sensitive attributes or key indica-

  
 Figure 1. Sustainability of Organic Rice  Figure 2. Sustainability of Conventional Rice  
 Farming Farming 
 Source : Primary Data Analysis, 2025. Source : Primary Data Analysis, 2025. 
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tors that influence sustainability in each di-
mension. 

The sustainability index projected by the 
spider diagram shows that as the dimension 
index values move outward from the center 
point, the sustainability value increases. 
Figure 2 shows that the shape of the spider 
diagram is still imprecise, indicating that the 
sustainability dimensions of rice farming in 
Bondowoso Regency have not yet been 
applied in a balanced manner. The Rap-rice 
analysis results indicate that the sustainability 
of organic rice farming is higher compared to 
conventional rice farming in Bondowoso 
Regency. 

The findings from the Bondowoso study 
reveal a significant difference between organic 
and conventional rice farming systems. The 
organic system achieved a sustainability index 
of 84.62%, which is categorized as highly 
sustainable, whereas the conventional system 
reached only 46.40%, placing it in the less 
sustainable category. This disparity is pri-
marily attributed to the superior performance 
of the organic system in the ecological, eco-
nomic, and technological dimensions, while 
the institutional dimension in the conven-
tional system remains relatively weak. 

In contrast, the study by Yusuf et al. (2021) 
in Siak Regency demonstrated that the sus-
tainability of wetland rice farming falls within 
the moderately sustainable category, with an 
index ranging from 50% to 75%. The Siak 
study did not distinguish between organic 
and conventional systems; rather, it assessed 
sustainability conditions in aggregate and 

formulated three improvement scenarios 
based on key factors and stakeholder needs. 
Scenario 1 was recommended, as it could 
enhance sustainability at low cost and within 
a relatively short implementation period. 

Therefore, compared with the findings 
from Siak, the Bondowoso study not only eva-
luates sustainability but also clearly de-
monstrates that the organic system exhibits 
much higher sustainability performance than 
the conventional system. Whereas the Siak 
research emphasizes strategic management 
planning for improvement, the Bondowoso 
study highlights the tangible superiority of 
the organic system and underscores the im-
portance of institutional support to further 
expand its adoption. 

 
COMPARISON OF SUSTAINABILITY OF 
ORGANIC AND CONVENTIONAL RICE 
FARMING IN BONDOWOSO REGENCY 
BASED ON DIMENSIONS 

Sustainability Based on Economic 
Dimension 

The sustainability of rice farming in Bon-
dowoso Regency, in the economic dimension, 
includes 8 factors estimated to influence eco-
nomic sustainability: (1) Rice paddy price, (2) 
Farmer income level, (3) Rice productivity, (4) 
Market availability, (5) Market coverage of 
production, (6) Credit access, (7) Capital for 
farming, (8) Land ownership. Based on the 
sustainability analysis of conventional rice 
farming in Bondowoso Regency, the economic 
dimension shown in Figure 3 resulted in an 
index of 52.349, which falls within the index 

   
 Figure 3. RAPFISH Ordination of Figure 4. RAPFISH Ordination of  
 Conventional Economic Dimension Organic Economic Dimension 
 Source : Primary Data Analysis, 2025. Source : Primary Data Analysis, 2025. 
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scale of 50.01 – 75.00, with a "enough sus-
tainability" status. The sustainability analysis 
of organic rice farming in Bondowoso Regen-
cy, based on the economic dimension, resulted 
in an index of 88.718 percent, which falls 
within the index scale of 50.01 – 75.00, with a 
"good sustainability" status. 

Conventional rice farmers often rely on 
chemical fertilizers and pesticides, which are 
more expensive compared to organic fer-
tilizers. Farmers who depend on chemical 
fertilizers and pesticides with high prices find 
that their income from production cannot co-
ver production costs. High production costs, 
such as for seeds, fertilizers, pesticides, and 
labor, can reduce the profits of rice farmers. 
With high production costs and dispropor-
tionate selling prices, the economic sustainabi-
lity of rice farming will be low (Zhang, W., et 
al., 2019). The economic benefits of implemen-
ting an organic farming system can be seen 
from indicators such as reduced farming costs, 
increased rice yields, higher rice prices com-
pared to conventional rice, and higher income 
from organic rice farming (Gunawan et al, 
2018). 
 
Sustainability Based on Social Dimension 

The sustainability of farming in the social 
dimension includes farmer welfare, relation-
ships among farmers, and interactions bet-
ween farmers and other institutions. Farmers 
who live in better conditions with adequate 
access to existing facilities are more likely to 
manage their farms sustainably (Rosset, P. M., 
& Ramírez, R. 2019). The presence of social 

networks among farmers can play a role in 
building resilience against economic insta-
bility and social welfare, which will even-
tually influence agricultural system decisions 
in the long term (Sweeney, S. A., & Mulvey, R., 
2021). 

The sustainability of rice farming in Bon-
dowoso Regency, in the social dimension, in-
cludes 8 factors used to analyze sustainability, 
which are expected to influence the social 
dimension: (1) Family participation in farming 
activities, (2) Existence of farmer groups, (3) 
Level of formal education of farmers, (4) 
Farming experience, (5) Absorption of labor in 
rice farming, (6) Frequency of agricultural 
extension and training, (7) Public perception 
of rice farming, and (8) Mutual cooperation in 
rice farming communities. The sustainability 
analysis of rice farming in Bondowoso Re-
gency based on the social dimension showed 
a score of 47.049 percent, categorized as less 
sustainable. The MDS analysis with Rap-Rice 
showed that the sustainability index for 
organic rice farming in the social dimension 
was 55.701, indicating that from a social pers-
pective, organic rice farming in Bondowoso 
Regency has a enough sustainable status. 

The low sustainability index of conven-
tional rice farming in the social dimension is 
caused by the disparity in access to resources 
among the sample farmers. Limited access to 
resources can hinder the achievement of social 
sustainability for conventional rice farmers. 
One of the attributes in the social dimension is 
the existence of farmer groups; however, the 
role of farmer groups still has limited impact 

   
 Figure 5. RAPFISH Ordination of Figure 6. RAPFISH Ordination of  
 Conventional Social Dimension Organic Social Dimension 
 Source : Primary Data Analysis, 2025. Source : Primary Data Analysis, 2025. 
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on farmers. The insufficient and uneven inten-
sity of extension and training leads to a lack of 
information and knowledge regarding agri-
cultural technologies and practices, and so-
cially, farmers are less connected with one 
another. The challenges faced in achieving 
sustainability in organic rice farming in the 
social dimension are related to the presence of 
farmer groups, where some groups within the 
Farmer Group Association are still under-
developed compared to others. This can be 
seen in the assessment of administrative re-
cords related to organic rice cultivation, which 
are still lacking, and the low frequency of 
group meetings. This becomes a barrier as the 
distances between the members’ residences 
are far apart, even across different regions. 

Strengthening social networks and farmer 
organization participation can improve sus-
tainable farming practices (Zheng et al., 2020). 
Social networks play a crucial role in the ex-
change of information and knowledge re-
garding agricultural technologies and prac-
tices. Farmers who are more connected to 
social networks tend to adopt sustainability-
supporting practices more quickly (Müller, A. 
& M. A. G., 2020).  
 
Sustainability Based on Ecology Dimension 

The environmental dimension is crucial 
for the sustainability of rice farming, es-
pecially in the face of challenges such as cli-
mate change, land degradation, and resource 
scarcity. Sustainable natural resource manage-
ment through the implementation of ecosys-
tem-based agricultural practices, including 

land, water, and biodiversity management, is 
essential. These practices help maintain soil 
health and reduce erosion, thus supporting 
long-term productivity and ecosystem stabi-
lity (O’Donoghue et al., 2022). 

Sustainability of rice farming in Bondowo-
so Regency in the environmental dimension 
includes 9 dimensions to analyze sustainabi-
lity, which are estimated to influence the 
environmental dimension: (1) Land area, (2) 
Farmers' understanding of land management, 
(3) Utilization and management of waste, (4) 
Soil condition/suitability of land for rice, (5) 
Irrigation systems, (6) Use of fertilizers and 
chemicals, (7) Use of organic materials, (8) Use 
of rice seeds, and (9) Climate suitability. 

The sustainability analysis of conventional 
rice farming in Bondowoso Regency based on 
the environmental dimension shows a score of 
47.917 percent, categorized as less sustainable. 
Conventional rice farmers heavily rely on the 
use of chemical fertilizers and pesticides, 
believing that their use will optimize rice 
farming results. Agricultural systems that rely 
on chemical fertilizers and pesticides have ne-
gative externalities, such as soil degradation, 
intensified pollution, and reduced bio-
diversity (Li et al., 2021). 

The MDS analysis with Rap-Rice shows 
that the sustainability index of organic rice 
farming in Bondowoso Regency is 95.103, 
indicating a “good” sustainable status. The 
sustainability index for the environmental 
dimension is very high, suggesting that most 
farmers believe that the implementation of 
organic rice farming systems can significantly 

   
 Figure 7. RAPFISH Ordination of Figure 8. RAPFISH Ordination of  
 Conventional Ecology Dimension Organic Ecology Dimension 
 Source : Primary Data Analysis, 2025. Source : Primary Data Analysis, 2025. 

47,917
GOODBAD

UP

DOWN
-60,00

-40,00

-20,00

0,00

20,00

40,00

60,00

-20,000 0,000 20,000 40,000 60,000 80,000 100,000120,000

O
th

er
 D

is
tin

gi
sh

in
g 

Fe
at

ur
es

Fisheries Sustainability

Real Fisheries
References
Anchors

95,103

GOOD
BAD

UP

DOWN
-60,00

-40,00

-20,00

0,00

20,00

40,00

60,00

-20,000 0,000 20,000 40,000 60,000 80,000 100,000120,000

O
th

er
 D

is
tin

gi
sh

in
g 

Fe
at

ur
es

Fisheries Sustainability

Real Fisheries
References
Anchors



Jurnal Agribisnis Indonesia (Journal of Indonesian Agribusiness) 285 
Vol 14 No 1, Juni 2026; halaman 275-290 

Sustainability Assesment of Organic and Conventional … Aprilia et al. 

improve environmental quality. Agroecolo-
gical management prioritizes effective control 
while promoting a healthy and sustainable 
ecosystem, conserving biodiversity, and en-
suring long-term food security (Boutagayout 
et al., 2023). 
 
Sustainability Based on Institutional 
Dimension 

Farmer institutions are one of the key 
instruments in empowering farmers to de-
velop their agricultural enterprises. The sus-
tainability of rice farming in Bondowoso Re-
gency in the institutional dimension includes 
6 factors for analyzing sustainability, which 
are considered to influence the institutional 
dimension: (1) Access of farmer groups/ 
Farmer Group Association to financial institu-
tions, (2) Participation in farmer groups, (3) 
Presence of marketing agents, (4) Presence of 
farmer group meetings, (5) Role of agricul-
tural extension agents, and (6) Intensity of 
conflicts between groups or among members 
of farmer groups. 

The analysis of the sustainability of con-
ventional rice farming in Bondowoso Regen-
cy, based on the institutional dimension, 
shows a value of 33.821%, indicating that it is 
less sustainable. The lack of sustainability in 
conventional rice farming in the institutional 
dimension is due to the poor functioning of 
agricultural institutions, particularly farmer 
groups. This is because the frequency of 
meetings within the farmer groups is very low 
or even nonexistent in several areas. Well-
functioning agricultural institutions, such as 

farmer groups and cooperatives, can em-
power farmers to share knowledge, techno-
logy, and resources (Sihombing, 2016). The 
role of agricultural extension workers is also 
crucial in assisting farmers in addressing tech-
nical issues, production inputs, production 
processes, technology, and marketing in 
agribusiness processing (Ikhsan et al., 2024). 

The sustainability index of the institu-
tional dimension of organic rice farming is 
87.472%, indicating that the institutional di-
mension falls under the category of good 
sustainability. The organic farmers in Bondo-
woso Regency are members of the "Al-Baro-
kah" Farmer Group Association, which con-
sists of five farmer groups. The role of the 
Farmer Group Association is to provide a 
platform for organic farmers to exchange 
information on organic rice cultivation. One of 
its programs is the organic farmer field school, 
where training on organic rice cultivation im-
proves the knowledge of farmers in this field. 
The "Al-Barokah" Farmer Group Association 
also owns a production facility for organic 
rice, with the process starting from milling the 
paddy, packaging, labeling, and marketing. 
Additionally, the association serves as a sup-
plier of production inputs for organic rice 
farming, such as certified organic seeds, liquid 
fertilizers, and biological pesticides. Farmer 
institutions can accelerate the socio-economic 
growth of farmers, improve their access to 
agricultural financing, provide facilities for 
the adoption of sustainable farming systems, 
and encourage farmers to adopt agricultural 
innovations (Mapanje et al., 2023). 

   
 Figure 9. RAPFISH Ordination of Figure 10. RAPFISH Ordination of  
 Conventional Institutional Dimension Organic Institutional Dimension 
 Source : Primary Data Analysis, 2025. Source : Primary Data Analysis, 2025. 
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Sustainability Based on Technology 
Dimension 

The role of agricultural technology in 
farming is crucial because it can enhance 
efficiency, productivity, and the sustainability 
of agriculture. Agricultural technology en-
compasses a variety of innovations, including 
agricultural tools and machinery, more effi-
cient cultivation techniques, the use of su-
perior seeds, improved irrigation systems, 
and the application of information technology 
for monitoring and managing farming ope-
rations (Rachman et al., 2020; Sartini et al., 
2019). 

The sustainability of conventional rice 
farming in Bondowoso Regency in the tech-
nological dimension includes six aspects that 
are believed to influence technological sus-
tainability: (1) Fulfillment of rice farming tech-
nology, (2) Fulfillment of harvest technology, 
(3) Use of organic fertilizers, (4) Pest and 
disease management through integrated pest 
management, (5) Fulfillment of soil and water 
conservation technologies, and (6) Adoption 
of agriculture by farmers. 

The analysis of sustainability in conven-
tional rice farming in Bondowoso Regency 
based on the technological dimension showed 
a sustainability index of 50.867 percent, cate-
gorized as moderately sustainable. The low 
sustainability index of conventional rice 
farming in Bondowoso Regency is due to 
limited access to agricultural technology, 
which is primarily caused by economic 
factors, such as the high costs of purchasing 
modern agricultural tools and machinery. 

Most rice farmers access agricultural tech-
nology by renting machinery from other 
farmers or farmer groups. The use of more 
advanced agricultural machinery can reduce 
reliance on manual labor and increase ope-
rational efficiency (Zhang et al., 2017). 

The sustainability of organic rice farming 
in Bondowoso Regency in the technological 
dimension includes seven aspects that are 
believed to influence technological sustainabi-
lity: (1) Land management, (2) Conversion 
period, (3) Use of seeds, (4) Management of 
pests and diseases, (5) Integrated pest ma-
nagement, (6) Rice processing, and (7) 
Adoption of agricultural technology by 
farmers. The technological dimension shows a 
value of 92.216%, placing the sustainability 
status in the "very sustainable" category. This 
indicates that the quality and procedures of 
organic farming in Bondowoso Regency are in 
accordance with SNI 6729:2016. Agriculture 
plays an important role in economic develop-
ment, and the use of agricultural technology 
in rural areas will provide benefits to the agri-
cultural sector (Goel et al., 2021). In addition, 
organic farmers need to undergo certification 
as it can provide positive impacts, such as 
market assurance and the ability to obtain 
higher prices, as well as the impact of certi-
fication on improving both the quantity and 
quality of production (Fajar et al., 2023). 

Based on the comparative sustainability 
assessment between organic and conventional 
rice farming systems in Bondowoso, several 
important policy implications must be con-
sidered. First, since organic rice farming de-

   
 Figure 11. RAPFISH Ordination of Figure 12. RAPFISH Ordination of  
 Conventional Technology Dimension Organic Technology Dimension 
 Source : Primary Data Analysis, 2025. Source : Primary Data Analysis, 2025. 
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monstrates a substantially higher level of sus-
tainability, local governments should streng-
then organic agriculture acceleration pro-
grams through the provision of input incen-
tives, market support, and more accessible 
financing facilities. This policy direction be-
comes even more relevant given that the study 
in Siak also emphasizes the importance of 
reducing chemical input use and protecting 
agricultural land from conversion pressures. 

Second, farmer institutions need to be 
systematically strengthened, considering that 
the institutional dimension represents the 
weakest aspect of the conventional system 
and has been identified as a key factor for 
improving sustainability in the Siak study. 
Strengthening institutions can be achieved 
through the development of agribusiness-
based farmer cooperatives, enhanced roles for 
agricultural extension officers, and the 
establishment of marketing networks for 
organic rice products. 

Third, capacity building for farmers—
through training, technical education, and in-
tensive extension support—should be priori-
tized, particularly to encourage the adoption 
of organic cultivation technologies and sus-
tainable agricultural practices. Well-struc-
tured training programs will accelerate the 
transition toward environmentally friendly 
production systems. 

Fourth, sustainable paddy field protection 
policies are required through stricter control 
over land conversion and the integration of 
organic farming programs into regional deve-
lopment planning. Land protection serves as a 
crucial foundation for maintaining long-term 
sustainability and preventing declines in 
production capacity. 

 
CONCLUSION AND 

RECOMMENDATION 
CONCLUSION 

 The sustainability index of organic rice 
farming in Bondowoso Regency is higher than 
that of conventional rice farming in Bondo-
woso Regency. The sustainability status of 

organic rice farming in Bondowoso Regency is 
classified as good sustainability, while the 
sustainability status of conventional rice 
farming in Bondowoso Regency is classified 
as less sustainable. 

This study provides empirical evidence 
that organic rice farming demonstrates su-
perior performance compared to conventional 
system across multiple dimensions of sus-
tainability. In the economic dimension, orga-
nic farmers achieved relatively higher net in-
come due to lower input cost and price pre-
miums. In the social dimension organic farmer 
benefited from stronger farmer group partici-
pation and greater labor absorption. In the 
environmental dimension, organic farming 
performed better by minizing chemical in-
puts, maintaining soil fertility, and promoting 
biodiversity conservation. In terms of the 
institutional dimension, organic farming was 
supported by more active farmer organiza-
tions and certification schemes that enhanced 
collective bargaining power. Finally, in the 
technological dimension, while conventional 
farmers had greater access to modern inputs, 
organic farmer adopted environmentally 
friendly practices that supported long term 
sustainability. 

Overall, the findings highlight that the 
two farming system differ not only in out-
comes but also in their underlying practices 
and institutional support. Organic rice 
farming offers a more balanced and sus-
tainable pathway for agricultural develop-
ment in Bondowoso Regency, whereas 
conventional farming still provides short term 
yield advantages. The result suggest the 
importance of strengthening market access, 
institutional support, and technological inno-
vation to enhance the economic viability of 
organic farming while ensuring long term 
sustainability of rice production. 

 
RECOMMENDATION 

The sustainability status of organic rice 
farming is categorized as good sustainable; 
however, in the social dimension, it remains in 
the moderately sustainable category. There-
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fore, efforts are needed to improve the exis-
tence of farmer groups, family participation in 
farming activities, and public perceptions of 
organic rice farming, in order to elevate the 
sustainability status in the social dimension to 
highly sustainable. The sustainability status of 
conventional rice farming is categorized as 
less sustainable; therefore, improvements are 
required across all dimensions, especially in 
the social, environmental, and institutional 
dimensions, which are currently categorized 
as less sustainable. In the social dimension, 
improvements are needed in the existence of 
farmer groups; in the environmental dimen-
sion, there is a need to enhance soil conditions 
for rice cultivation; and in the institutional 
dimension, efforts should be made to increase 
farmer participation in farmer groups. 

Future studies could expand the scope of 
analysis by including a larger number of re-
gions or agroecological zone to capture spatial 
variations in the sustainability of rice farming 
system. Longitudinal or panel data would be 
particularly valuable to observe change in 
sustainability performance overtime, rather 
then relying on cross-sectional data. More-
over, integrating qualitative approach such a 
farmer perception, consumer preferences, and 
institutional dynamics would provide deeper 
insights into the drivers and constraints both 
organic and conventional system. 

Researchers should also consider exa-
mining additional sustainability dimensions, 
such as food safety, health impacts, and cli-
mate resilience, which are increasingly rele-
vant in global agricultural debates. A more 
detailed economic assessment that accounts 
for hidden cost (e.g., environmental externa-
lities) and long term benefits would further 
strengthen to evidence base. 
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