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The transition from conventional farming to organic is 
continuously increasing over time. Organic farming, 
particularly rice production is becoming more popular 
among farmers due to higher prices and increased 
consumer demand for organic food products. Despite 
the significant increase, the transition from 
conventional farming is followed by the occurrence of 
risk during production. Therefore, this study aimed to 
investigate the factors influencing production and risk 
of organic and non-organic rice farming in Sleman 
Regency. A total of 45 farmers data were obtained  
using purposive sampling and data collection was 
carried out through interview method. The Just and 
Pope method was used in analyzing the determinants of 

production and risk factors. The results showed that 

the membership period in farmer groups, land area, 
education, and manure significantly affected farming 
production. Based on the analysis, organic rice farming 
was proven to produce higher production than non-
organic. The factor that significantly increased 
production risk was the length of membership period 

in farmer groups, as those who joined groups had 

the potential to face a higher risk. Consequently, the 
government is expected to provide support by 
empowering farmer groups to support organic rice 
farming. Intensive assistance can also be carried out to 
ensure that the role of the chairperson and members  
functions optimally. 
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INTRODUCTION 

 Organic farming is becoming an 

attractive agricultural system,  

including for rice farmers due to  

increased consumer demand ( Yu et 

al., 2021; Hazra et al., 2018). This is 

supported by the current consumer 

demand for organic rice, particularly 

in urban areas, which has increased 

awareness of the need for healthy 

food, the importance of maintaining 

environmental quality and biodiversity 

(Sulistyana et al., 2014). Organic  

farming is considered a solution to  

various problems in the agricultural 

sector for the long term. In terms of 

cultivation, agricultural systems that 

transitioned from inorganic to organic  



raises several problems, including 

decreased production (Wibowo et al., 

2019). This is caused by the habit of 

conventional farming using chemical 

inputs such as fertilizers to support 

production and chemical pesticides 

that play a role in the process of 

protecting plants from various types 

of pests and diseases. Sacco et al ., 

(2015) confirmed that the 

use of chemical inputs h a s  

reduced yield in the initial phase of 

organic farming adoption due to the 

lower soil nutrients in organic  

fertilizers. This shows that organic 

farming offers a higher risk of 

production, particularly in the initial 

year of adoption compared to  

n o n - o r g a n i c  r i c e  f a r m i n g . 

Furthermore, obstacles in organic rice 

farming arise from the limited 

a v a i l a b i l i t y  o f  f e r t i l i z e r s , 

infrastructure, and difficult access to 

credit (Noormansyah & Cahrial, 2020: 

Nuzulianur Puteri & Fauzi, 2020:  

Sujianto et al., 2022). 

 Several different perceptions 

have been observed between organic 

and non-organic farmers in terms of 

production, quality, health and safety, 

price and market, environmental  

concerns, as well as certification. 

However, these farmers have more 

positive perceptions than non-

anorganic (Sujianto et al., 2022). 

Rahayu et al., (2021) conducted risk 

of production study but excluded the 

socio-economic characteristics of 

farmers. This shows the need for  

investigation of the factors of both 

inputs and socio-economic aspects.  

Therefore, this study aimed to  

determine the differences in the  

factors   influencing production and 

its risk in organic and non-organic 

farming. Previous comparison studies 

have only focused on the efficiency 

and perceptions of farmers toward  

organic farming. Furthermore, the risk 

of organic and non-organic rice  

production is generally influenced by 

several factors such as land area, seed 

quantity, farmers’ education and age, 

farming experience, including the use 

of fertilizers and pesticides. 

 

METHODS 

 This study was conducted in 

Gamparan Hamlet, Sumberharjo 

Village, Kapanewon Prambanan, 

Sleman. The location was selected 

because of the existence of different 

farmer groups that carry out organic 

and non-organic rice farming, while 

h a v i n g  s i m i l a r i t i e s  i n 

terms of topography. The primary data 

was obtained through interviews with 

20 organic and 25 non-organic farmers 

selected by random sampling. The 

basis for determining the sample size 

was determined using the purposive 

sampling method, referring to the 

availability of farmers who met the 

criteria for respondents. Before  

analyzing risak factors, there is 

a need to perform a  r e g r es s i on 

analysis to determine the factors 

influencing rice production. The  

Cobb-Douglas production theory is the 

basis for preparing the regression 

model. The first model used in this 

s t u d y  i s  a s  f o l l o w s : 

Prod = β0 + β1Seed +β2Liqu + β3OFer + β4Chem + β5Land + β6Fare + β7Fami 

+β8Exgro + β9Educ + β10Ages + β11D1 + β12D2 + β13D3 + ε1…………..(1) 
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where Prod shows rice production, β0 

is a constant and β1-β13 refers to the 

coefficient of independent variables 

describing farming inputs. These  in-

clude seed (seed), liquor (POC), OFer 

(manure), Chem (chemical fertilizer), 

and land (land area). Socio economic  

dependent variable to obtain squared 

error value. This model has been  

applied in previous studies 

(Guttormsen & Roll, 2014; Kasim et al., 

2019), with the equation expressed as 

follows. 

 =  ɑ1 +ɑ1Seed +ɑ2Liqu +ɑ3OFer +ɑ4Chem + ɑ5Land + ɑ6Fare + ɑ7Fami + 

ɑ8Exgro + ɑ9Educ + ɑ10Ages + ɑ11D1 + ɑ12D2 + ɑ13D3 + µ1………..(2) 

where  shows risk of rice production, 

ɑ0  is a constant and  ɑ1-ɑ9 refers to the 

coefficient of each independent 

variable. Meanwhile, the independent 

variables used in this model seed 

(seed), liquor (POC), OFer (manure), 

Chem (chemical fertilizer), and 

land (land area). Socio-

economic factors of the farmers are 

also used as variables consisting of 

Fare( Farming experience), Family 

( number of family members), Exgro 

(membership period in farmer 

groups), Educ(Education), and Ages 

( age of farmers), where ε1 stands for 

the error term. In this model, there are 

three dummy variables, namely D1, 

D2, and D3, which respectively show 

engagement in farmer groups (1 = 

member, 0 = not member), the agricul-

tural system applied by farmers (1= 

organic, 0 = non-organic) and refugia 

planting (1= refugia, 0 = no refugia). 

 

RESULT AND DISCUSSION 

Summary statistics 

Organic rice farming is a 

promising business for farmers due to 

high selling price, the need for 

r e l a t i v e l y  c h e a p  i n p u t s ,  a n d 

c ontri bution to  envi ronmental 

preservation. In a previous study, Juni 

et al., (2022) stated that organic  

factors of farmers are also used as 

variables consisting of Fare (farming 

experience), Family (number of 

family members), Exgro (membership 

period in farmer groups), education 

error term. In this model, there are 

three  three dummy variables,  

namely D1. D2, and D3 which  

respectively show engangement in 

farmer groups (1 = member, 0 = not 

member), the agricultural system 

applied by farmers (1 = organic, 0 = 

non-organic) and refugia planting 

( 1= refugia, 0 = no refugia). This 

model is used to determine the  

factors that influence rice production. 

Analys i s  o f  the  fac tors 

a f fec t ing ris k  of  organic  and  

non-organic rice production is based 

on Cobb-Douglas production using 

the OLS regression method.  This 

study used Ordinary Least Squares 

(OLS) model because it applies the  

Cobb-Douglass production function, 

which is a component of the Just and 

Pope risk model (Just & Pope, 1979.  

OLS defines risk function assuming 

that the inputs increase or decrease 

production risk measure in terms of  

output variance. To carry out rice 

production risk analysis ,  OLS 

regression must be performed by  

m a k i n g  r i c e  p r o d u c t i o n  t h e    
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farming had a significantly higher  

income compared to non-organic. 

Therefore, promoting organic farming 

may be an attempt to help small-scale 

farmers become more profitable and 

maintain sustainable production of 

healthier food for the environment 

and consumers. Increasing public 

awareness of the importance of 

healthy food can also motivate 

consumers. Table 1 shows summary 

statistics regarding the variables used 

in the comparative study of organic 

and non-organic rice farming in  

Kapanewon Prambanan, Sleman,  

Indonesia.  

 Based on the comparison, the 

productivity of organic farming shows 

higher results. This is supported by a 

study from Lien et al., (2022) where 

organic rice farmers produce higher 

amounts of grain than non-organic 

farmers. On average, the age of non-

o r g a n i c  f a r m e r s  w h o  w e r e 

respondents was younger. However, 

o r g a n i c  f a r m e r s  h a v e  l o n g e r   

experience, which is directly propor-

tional to the ability to manage farming. 

Table 1. Summary statistics of organic and non-organic rice farming 

Variable description 
Organic (N= 20) 

Non-Organic 

(N=25) 
All (N=45) 

Mean St.dev Mean St.dev Mean St.dev 

PROD 
Production 

(kg) 
466.77 551.54 234.45 190.07 337.71 406 

AGES Ages (year) 54.6 12.76 52.88 11.63 53.64 12 

FAMI Family 2.4 0.99 3.04 1.4 2.76 1.26 

EDUC 
Education 

(year) 
6.5 3.99 9.12 4.06 7.96 4.19 

FARE 

Farming 

experience 

(year) 

27.5 15.56 25.34 17.35 26.3 16.4 

LAND Land (m2) 1619.9 1330.37 1133.2 783.7 1349.51 1077 

SEED Seed (kg) 5.23 1.61 7.1 4.2 6.27 3.41 

LIQU Liquid 1372.5 3712.02 80 400 654.44 2541 

CHEM Chem 0 0 34 30.14 18.89 28.1 

OFER Manure (kg) 1350.95 1686.67 190.2 419.34 706.09 1290 

MEMB 
Farmers 

group 
0.95 0.22 0.76 0.44 0.84 0.37 

EXGRO 

Experience in 

farm group 

(year) 

7.3 6.7 7.44 5.8 7.38 6.14 

PRODV 
Productivity 

(kg/m2) 
0.25 0.1 0.22 0.1 0.23 0.1 

Source: Primary data analysis (2023)  
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Regarding the use of inputs, 

the data in Table 1 shows that the 

average use of seeds by organic 

farmers is lower. Similarly, Heryadi et 

al., (2021) found that a selection 

was made based on the seeds to be 

planted in organic rice farming.  This 

caused the seeds to focus more on 

the quality than the quantity 

(Siswanti et al., 2021). Additionally, it 

shows the replacement of chemicals 

with organic liquid fertilizer and 

manure. Sholihah et al., (2018) stated 

that the use of manure focused on 

improving plants resistance to attacks  

by pest and diseases.  

Puteri & Fauzi, (2020) stated 

that organic farming had a higher  

risk of crop failure due to the  

presence of weeds, pests, and  

diseases, particularly during  

transition. This is one of the factors 

contributing to the slow development 

of organic farming businesses. 

Moreover, farmers are unable to 

benefit from higher prices due to the 

inability to manage the packaging of 

organic rice. This leads  to the selling 

of crops in the form of harvested dry 

unhusked rice to the Kompagyo 

farming cooperative. 

Figure 1 shows where the 

agricultural harvest from non-organic 

rice farming is sold. However, some  

farmers decid enot to sell their crops, 

as the entire harvest is for  

consumption by family members 

comprising 40% non-organic and 10% 

organic farmers. Most of the harvest is 

sold to middleman, accounting for 

44% and 55% of non-organic and  

organic farmers, resepectively. The 

significant difference is observed in 

middlemen, where non-organic 

farmers sell their crops to the nearest 

traditional market (8%) and mills 

(8%). 

 Figure 2 shows that 35% of 

organic farmers have agreed to sell 

t hei r  c ro ps  to  the  K om p a g yo 

agricultural cooperative. The fact that 

fewer organic farmers sell their grain 

to cooperatives than to middlemen is  

quite unfortunate. This is because  

cooperatives are established to  

support the sustainability of organic  

Figure 1. Sales objective of non-organic rice farming 

Source: Primary Data Analysis (2023) 
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agriculture in terms of marketing, 

access to information, and capacity to 

increase production(Bachke, 2019: 

Zhong et al., 2018). To overcome this 

challenge Mojo et al., (2017) 

recommended the development of 

useful mechanisms to contribute to 

agricultural cooperatives by building 

more meaningful, attractive price, 

and sustainable groups. Moreover, 

certification of organic farming is 

beneficial in offering higher selling 

prices and non-financial benefits 

through better management and  

more resilient cooperation(Snider et 

al., 2017). It can also increase the 

ability to manage risk during organic  

rice production. 

 

Factors affecting rice production 

Rice farming is affected by 

several factors, such as climatic, socio

-economic, and technical factors as 

shown in Table 2. In this study, the 

technical factors used were the 

inputs while socio-economic factors 

consists of f a r m e r g r o u p s a n d 

farming system. Based on the  

regression analysis, there are seven 

variables that have a significant effect 

on rice production in Gamparan 

Hamlet. These variables are the 

quantity of liquid organic fertilizer, 

manure, land area, time period as 

members of farmer groups, education, 

dummy farmer groups, and dummy  

organic farming system. 

Liquid Organic Fertilizer (POC) 

has a negative and significant effect on 

rice production, where adding 1 ml of 

POC will reduce production by 0.02 kg. 

Similarly, Mardiana (2021) stated that 

the addition of 0 mL POC produced the 

highest rice weight per plot for the 

Logawa rice variety, while 20 mL POC 

yielded the lowest  compared to other 

treatments. The results showed that 

the addition of 1 kg of manure caused 

an increase in rice production by 0.11 

kg. Organic fertilizers have the ability 

to enhance soil nutrients by acting as 

a  p l a g r o w t h  r e g u l a t o r  a n d 

biodiversity; thus, (Walis et ai., 2021: 

Irfan et al., 2019)in their previous 

studies shown that the use of  organic 

f e r t i l i z e r s  i n  a c c o r d a n c e  

Figure 2. Sales objective of organic rice farming 

Source: Primary Data Analysis (2023) 
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with the recommended amount  

required significant consideration to 

be applied in order to optimize the 

potential for rice production (Hazra et 

al., 2018). According to Gao et al., 

2023), manure derived from animals 

is more effective than plant fertilizers 

(Hou et al., 2023). 

 Land area also has a positive and 

significant effect on rice production. 

When land area increases by 1 m2, 

production rises by 0.20 kg, in other 

words, showing a significant rise of 2 

tons for every 1 hectare. It is also a  

determining factor in rice production, 

as a larger area corresponds to  

Table 2. Factor estimates of average production and risk function of organic and 

non-organic rice farming 

Variables Coefficient Std error 

Mean Production Function     

C -315.97 235.28 

SEED 2.82 8.08 

LIQU -0.02** 0.01 

OFER 0.11*** 0.03 

CHEM 0.63 0.93 

LAND 0.20*** 0.03 

FARE -0.91 1.93 

FAMI 25.64 19.86 

EXGRO 15.27*** 5.48 

EDUC 13.15* 7.33 

AGES 1.86 3.59 

MEMB -163.60** 69.66 

ORGANIC 136.62* 70.71 

REFUGIA 9.20 44.13 

Risk Function     

C -19119.00 26186.25 

SEED 1220.09 899.46 

LIQU -0.99 0.89 

OFER 1.28 2.95 

CHEM -41.25 104.05 

LAND 1.36 3.37 

FARE -10.70 214.66 

FAMI -3320.90 2210.73 

EXGRO -1155.12* 609.38 

EDUC 705.76 816.06 

AGES 413.08 399.17 

MEMB 15491.48* 7753.14 

ORGANIC -8726.53 7869.38 

REFUGIA -834.84 4911.45 

***Significant at 1% level, ** significant at 5% level, * Significant at 10% level 

Source: Primary data analysis (2023) 
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greater production (Aenunnisa et al.,  

2022; Defriyanti, 2019).  

Based on social-economic  

factors, farmer groups membership 

significantly affects rice production. 

The regression results showed that 

farmers who were members tend to 

have lower production. However, the 

length of time significantly  

contributed to the increase in rice 

production. In this case, an increase in 

membership period for one year can 

improve production by approximately 

15.27 kg. Varieties of farmers’  

motivations in joining farmer groups 

are assumed to play a role in shaping 

this condition. This is because some 

join the groups to obtain subsidies for 

farming inputs and are not actively 

engaged in activities related to  

cultivation methods to increase  

production. Besides, the adoption to 

innovation also depends on the type 

of technology being disseminated and 

extension officer (Ainembabazi et al., 

2017). 

Group members who have 

been joining for a long time have  

different motives, as the main  

motivation is to share knowledge and 

increase production. Therefore, a 

longer length of time increases the 

tendency for a rise in production. 

Study conducted  by Abdul-Rahaman 

& Abdulai, (2018) in Ghana showed 

that participation in farmer groups 

was associated with increased yields 

and technical efficiency. Additionally, 

the gap in results and efficiency  

between group members and  

non-members increased significantly. 

Farmer groups also play a role in  

decision-making by increasing  

 

selection and facilitating the  

development of insight into the  

consequences (Nalle et al., 2023). 

Farmer education has a  

positive and significant effect on rice 

production. This is because educated 

farmers show a significant relationship 

with higher capability in adopting  

innovations through several media  

resources (Sapbamrer & Thammachai, 

2021). Education plays an important 

role in improving efficiency and gain-

ing knowledge through participation in 

local groups/associations (Van Vu et 

al., 2019). Therefore, efficient farming 

will tend to produce optimal produc-

tion. 

Based on regression analysis, 

farming system applied shows a signif-

icant effect on production. This is due 

to the high production observed 

among organic farmers compared to 

non-organic. Irfan et al., (2019) stated 

that organic rice production was high-

er than non-organic due to cultivation 

on freshwater ecotoxicity, terrestrial 

acidification, ozone creation (human 

health), and fine particle formation 

(Mahmood & Gheewala, 2023).  

According to Smith et al., (2012), there 

is a need to consider high yield  

variability in organic farming. This 

shows that better risk management is 

essential for organic farmers to  

manage the variability. 

 

Factors affecting rice farming 

production risk 

 Table 2 shows the results of the 

analysis of production risk function. In 

this context, he influencing factor is 

significantly r e l a t e d  t o  t h e 

membership in farmer groups. The  
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analysis results confirm that farmers 

who are included in farmer groups 

significantly show higher production 

risk. This is supported by Rahayu et 

al., (2021), w h e r e m e m b e r s h i p 

significantly and positively affects 

farmers' needs for farming risk 

management strategies. Therefore, 

the existence of farmer groups must 

be met to support the implementation 

of organic farming system (Irham et 

al., 2020). Farmers who are members 

have access to subsidies from the gov-

ernment. Consequently, come farmers 

join groups only to gain access to 

subsidized assistance from the 

g o v e r n m e n t  i n  t h e  f o r m  o f  

farming inputs. 

 The length of time in farmer 

groups significantly reduces risk of 

farming production. This confirms 

that longer participation correlates 

with more knowledge and skill from 

agricultural extension workers or 

related agencies. These skills have a 

positive impact o n  f a r m e r s  i n 

reducing production risk. In line with 

the study by Dalmiyatun et al., (2018), 

s u p p o r t  f r o m  g r o u p s  i s  a  

significant contributor to the 

cultivation of organic agriculture. 

Farm ers  who rec eive adequate 

information and training are more 

proficient in dealing with various 

dynamic challenges, particularly 

climate change. Therefore, the 

existence of farmer groups should be 

supported to expand social networks 

in transferring knowledge, thereby 

facilitating active and strong risk 

management (Utaranakorn & Yaso-

nobu, 2016). To ach i e v e  t h i s  

objective, support from the  

government, collaboration between 

the  s tudy team ,  fa rm ers ,  and 

agricultural extension workers are 

needed for continuous development of 

innovations that can strengthen the 

organization and existence of organic  

farming (Begum et al., 2023). 

 

CONCLUSION AND SUGGESTION 

In conclusion, this study 

investigated the factors influencing 

production and risk from organic and 

non-organic  rice farming.  The  

investigation was carried out to  

provide an overvi ew  of essential  

factors that should be considered in 

formulating policies to support the 

d e v e l o p m e n t  o f  s u s t a i n a b l e 

agricultural system. The analysis 

r e s u l t s  s h o w e d  t h a t  f a c t o r s 

influencing rice production included 

liquid fertilizer, manure, land area, 

f a r m e r  g r o u p s  m e m b e r s h i p ,   

experience, and farming system. Mean-

while, factors influencing risk of rice 

farming production were experience in 

farmer groups and membership. The 

policy implication of this study 

showed that the roles of institutions 

were related to farming, such as 

farmer groups and agricultural 

c o o p e r a t i v e s .  T h e s e institutions 

should be supported by various 

empowerment programs, such as 

training and assistance to optimize 

the benefits of the existence of farming 

i n s t i t u t i o n s  a s  p i l la r s  o f  t h e 

sustainability of organic rice farming  

in Kapanewon Prambanan, Sleman. 
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