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Abstract 

This study focuses on identifying the crucial variables that contribute to the 

sustainability of red rice cultivation, with the research conducted in Jatiluwih Village, 

Tabanan Regency. Crucial variables were identified through Focus Group Discussions 

(FGDs) involving 19 stakeholders and were further validated using questionnaires 

distributed to 30 respondents as a control measure against the FGD findings. The 

collected data were analyzed using the MICMAC method (Matrix of Cross-Impact 

Multiplications Applied to Classification) to determine the variables that influence 

and/or depend on the sustainability of red rice farming. The analysis results identified 

several key variables among the 11 assessed, including input prices (production 

facilities), social capital, availability of agricultural labor, and traditional agricultural 

rituals. 
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INTRODUCTION 

Rice is a staple food for the Indonesian population and comes in various forms 

and colors, including white, red, and black rice. Although industrialization is currently 

prioritized by the government and society to advance the national economy, the 

agricultural sector must be preserved, as it plays a vital role in ensuring domestic food 

security and generating community income (Gisani et al., 2023). 

The agricultural sector has multiple functions encompassing food production, 

poverty alleviation, and environmental conservation. For Indonesia, these 

multifunctional roles must be considered in agricultural policy and incentive structures. 

The development of sustainable agricultural land can be achieved if agriculture provides 

tangible benefits for farmers’ welfare and poverty reduction (Kusumaningrum, 2019). 

The sustainability of agricultural enterprises aims to increase income and 

community welfare through improved farming performance while maintaining 

ecological balance. This ensures long-term production sustainability by minimizing 

environmental degradation (Hidayah et al., 2022). 

Bali, an island rich in natural and cultural heritage, features a distinct 

sociocultural identity embedded in its agricultural practices. These practices reflect the 
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adaptation to nature and are guided by sustainability principles. Bali Province remains 

deeply rooted in agricultural traditions (Nediari, 2014). Among Bali’s regencies, Tabanan 

is known as the island’s and even the nation’s rice granary, as well as a national tourism 

destination. It is recognized for its globally acknowledged traditional irrigation system. 

Jatiluwih Village in Tabanan, Bali, was designated a UNESCO World Cultural 

Heritage site in June 2012. This recognition requires strict adherence to preserving the 

natural and cultural landscape, with potential sanctions if violated. Jatiluwih, along with 

three other locations in Bali (Taman Ayun Temple, Pekerisan Watershed, and Ulun Danu 

Batur Temple), was announced as a UNESCO World Heritage Site in St. Petersburg, 

Russia, on June 20, 2012. The village is famed for its scenic mountain views and terraced 

rice fields (Sukanteri et al., 2024). 

Though relatively small in area, Jatiluwih is a major producer of red rice, with 

products reaching international markets. The success of its red rice production is closely 

linked to its specific cultivation methods, which affect the rice’s quality. 

Jatiluwih red rice is categorized as a short-grain variety, characterized by short, thick 

grains. Its cultivation takes longer than that of regular rice, making it a high-quality 

product. It is rich in vitamins and minerals, has strong antioxidant properties, and is high 

in fiber. These qualities make it a highly promising commodity for development (Gisani 

et al., 2023). With the rising trend of healthy living, red rice has gained popularity for its 

health benefits, including support for a nutritious diet. Food choices are increasingly 

viewed as reflections of personal lifestyle. 

Red rice is a whole grain that undergoes minimal processing, thus retaining most 

of its nutrients, making it healthier than white rice. It offers various health benefits such 

as helping regulate blood sugar, reducing the risk of heart disease, and improving 

digestion (Maharani et al., 2020). Despite increasing awareness, red rice consumption 

in Indonesia remains low due to its tougher texture and longer cooking time (DEWI et 

al., 2017). 

Previous studies have explored red rice marketing strategies, such as the 

"Segmenting, Targeting, and Positioning Strategy of Organic Red Rice in Jatiluwih Bali" 

by Dewi, Antara, and Rantau (2017), which used 15 variables. Another study titled 

"Marketing Strategy of Organic Rice in Tempek Umadewi Subak, Jatiluwih" by Yastini 

(2022) highlighted obstacles such as limited knowledge, unstable prices, and insufficient 

capital. Meanwhile, Lestari’s (2023) research on the "Key Variable Analysis for the 

Sustainability of the Simantri Program in Tabanan" applied the MICMAC method to 

identify influential variables. 
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RESEARCH METHOD 

This study employed a mixed-method approach, combining qualitative and 

quantitative methods. The qualitative approach was used to formulate a shared 

understanding of variables among informants, while the quantitative approach 

measured the influence of each variable using the MICMAC analysis technique (Matrix 

of Cross Impact Multiplications Applied to Classification). This descriptive research 

involved surveys supported by Focus Group Discussions (FGDs) to obtain a 

comprehensive overview of the sustainability of red rice development. The main 

theoretical framework applied is sustainable development, particularly relevant to the 

agricultural sector in supporting productivity and the long-term viability of red rice 

farming in Tabanan, Bali (Sugiyono, 2016). 

The research site was Jatiluwih Village, Penebel District, Tabanan Regency, 

Bali—one of the region’s major red rice production centers. The study focused on 

analyzing the sustainability of red rice development using 11 key variables: input prices, 

marketing methods, income, financial capital, social capital, farmer cooperatives, labor 

availability, buyer availability, land area, agricultural rituals, and government 

involvement. Respondents were selected using purposive sampling, involving 30 

participants representing farmers, subak organizations, cooperatives, traditional village 

leaders, agricultural agencies, and regional companies. 

Data collection methods included observation, structured and in-depth 

interviews, and FGDs with relevant stakeholders (Sugiyono, 2015; Fauzi, 2019). The data 

comprised quantitative information such as agricultural production statistics and 

qualitative data in the form of narratives from interviews and FGDs. Primary data were 

obtained directly from respondents, while secondary data were sourced from agencies 

such as Statistics Indonesia (BPS) and the Agricultural Office. 

The primary data analysis technique was the MICMAC method, which maps 

relationships among variables and identifies the most influential ones affecting the 

sustainability of the red rice farming system. This method is considered effective in 

capturing interdependencies within complex systems and facilitates strategic, data-

driven decision-making (Godet, 1986; Singh, 2015). 
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RESULT AND DISCUSSION  

This study employed structural analysis using the MICMAC method (Matrix of 

Cross Impact Multiplications Applied to Classification) to select factors relevant to 

sustainability. The MICMAC approach relies on analytical thinking through systematic 

problem-solving (Fauzi, 2019). According to Fauzi (2019), MICMAC serves the following 

purposes: 

1. Identifying key variables that are influential and/or dependent within a system. 

2. Mapping relationships among variables and assessing their relevance in 

explaining the system. 

3. Revealing the causal chains within a system. 

A core objective of this study was to identify variables that significantly affect 

the sustainability of red rice development in Jatiluwih Village, Tabanan Regency. Based 

on the findings, the following 11 variables were identified as crucial: production input 

prices, marketing methods, income, financial capital, social capital, availability of farmer 

cooperatives, availability of farm labor, buyer availability, land area, traditional 

agricultural rituals, and government support. 

The MICMAC analysis was then applied to identify key variables that are 

influential and/or dependent within the system, to map inter-variable relationships, and 

to explain causal chains within the system. The detailed results of this analysis are 

presented in the following table. 

Table 1. Sustainability Variables of Red Rice Development in Jatiluwih Village, 

Tabanan Regency 

No Variables Definition 

1 Price of production 

inputs (price of 

production facilities) 

Costs that must be paid by farmers in 

agricultural production. 

2 How to sell Farmer partnerships in terms of sales and 

marketing with buyers of production 

results. 

3 Income The economic value obtained by farmers 

from the results of agricultural activities 

4 Money capital A sum of funds used by farmers to finance 

all agricultural production activities 
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5 Social capital Cooperative relationships in agricultural 

groups or communities, for example 

mutual cooperation 

6 Availability of farmer 

cooperatives 

Providing agricultural facilities such as 

fertilizer and seeds 

7 Availability of farm 

laborers 

Availability of human resources to assist 

the agricultural process 

8 Buyer availability There are potential consumers or markets 

that are ready and able to buy agricultural 

products. 

9 Land area Land area affects farmer's income 

10 Agricultural ceremony A culture that must be preserved from 

generation to generation and is believed to 

be able to maintain harvest yields. 

11 The role of 

government 

The role of government in supporting and 

developing the agricultural sector 

Source: Primary Data (processed data), 2025 

Based on the results of the Focus Group Discussion (FGD), eleven elements 

(crucial variables) were agreed upon. Table 1 MDI (Matrix of Direct Influence) 

Table 2. Identification of Crucial Variables 

No Long label Short label 

1 Price of Saprodi (production 

facilities) 

Price of Sap 

2 How to Sell Cra Penjln 

3 Income Pndptn 

4 Money Capital M.Money 

5 Social Capital M.Social 

6 Availability of Farmers' 

Cooperatives 

K.Kop Tani 

7 Availability of Farm Laborers K.Brh Tani 

8 Buyer Availability K. Buyer 

9 Land area L.Land 

10 Agricultural Ceremony Upc Prtnin 

11 Role of Government P.Prmtah 

In conducting analysis related to the selection of important variables through analysis 

using MICMAC, the first stage is to fill in the MDI (Matrix of Direct Influence) table 

obtained from the results of the FGD (Focus Group Discussion). The FGD 

implementation was attended by 19 related stakeholders, which is presented in table 3. 
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Filling in the table through numbers 0-3 which have the meaning 0: No influence, 1: 

Weak, 2: Moderate influence, 3: Strong influence, P: Potential influence. 

Table 3. Identification of Direct Influence (MDI) Matrix Values 

 
Based on the MDI (Direct Influence Matrix) table, using MICMAC software, it 

produces a mapping of variables into four squares in Figure 1. 

 
Picture 1.  Map of Sustainability Variables of Red Rice Development in Jatiluwih 

Village, Tabanan Regency, According to Influence and Dependence 

Figure 1 shows quadrant I which is located in the upper left quadrant which is 

the variable influence quadrant or variable determinant quadrant, namely the 

variables of farm laborer availability, land area, social capital, and agricultural 

ceremonies, which describe variables that are very influential with little dependency 

and have the most crucial elements in the system because they can act as key factors 

in a system. 

Furthermore, in quadrant II, located in the upper right, there are buyer availability, 

sales methods, and income, as relay variables, meaning variables that are highly 

dependent as factors that describe system instability where any change in these 

variables will have serious consequences on other variables. The variables of buyer 
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availability and sales methods are variables that influence and are dependent on 

farmers. 

In quadrant III, which is characterized by variables with high dependency but 

little influence, the dependent variables located in the bottom right corner include the 

price of production inputs, capital, and the availability of farmer cooperatives. These 

variables are quite sensitive to changes in the variables in quadrants I and II. 

In quadrant IV, called autonomous variables, the government plays a small role. 

These variables are considered excluded because they do not stop the system from 

operating. 

The details of the quadrants above, where in quadrant I there are four variables 

(availability of farm laborers, land area, social capital, and agricultural ceremonies), are 

the four main factors that are the most influential variables in the sustainability of red 

rice development in Jatiluwih Village, Tabanan Regency. As we know, a shortage of 

laborers can cause delays in planting or harvesting, which ultimately impacts 

production results, food security and can hamper the sustainability of red rice 

development. Land area is a crucial factor in the sustainability of red rice development, 

because it greatly determines productivity, efficient use of resources, and the 

resilience of farming businesses. For example, narrow land often experiences 

limitations in inputs, access to technology, and profits. 

Social capital refers to the networks, norms, and trust held by farming 

communities that enable them to work together to manage agriculture sustainably. 

Social capital is a crucial asset because it strengthens collaboration among farmers. 

The presence of social capital significantly assists the farming process. Mutual 

cooperation (gotong royong) is one form of social capital that influences agriculture, 

for example, helping build irrigation systems and assisting with planting and 

harvesting. Agricultural ceremonies are traditions or rituals performed by farming 

communities as a form of respect for nature, ancestors, and as an effort to maintain 

sustainable rice farming practices. By performing agricultural ceremonies, the 

community believes that the crops they plant will be safe and profitable. 

There are four factors in quadrant II that are considered relay variables: buyer 

availability, sales method, and income. Relay variables have a high influence on other 

variables, but on the other hand, they also have a high degree of interdependence, so 

relay variables are often unstable. 

Buyer availability refers to the availability and ease with which farmers can sell 

their produce to consumers, traders, collectors, processing industries, cooperatives, 

or other markets. This availability significantly impacts the sustainability of farming 

operations, as agricultural products cannot be stored for long and must be sold 

immediately after harvest. Selling methods are not only about securing high prices, 

but also about sales strategies that can ensure the future of farmers, the environment, 

and national food security. For example, if farmers lack knowledge of effective selling 
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practices, they will not achieve high incomes. Sales methods have a significant impact 

on farmers, and the sustainability of red rice farming depends on the availability of 

buyers, which in turn impacts the farmers' sustainability. 

Income is key to sustainable brown rice development. If farmers receive a fair 

and stable income, they are more likely to continue farming wisely and long-term. 

Therefore, farmer income is crucial to supporting a sustainable rice farming system. 

Quadrant III represents variables with a low influence but highly dependent on 

other variables, and is therefore often referred to as outcome variables. Factors 

included in quadrant III include the price of production inputs (saprodi), capital, and 

the availability of farmer cooperatives. The price of inputs plays a crucial role in 

maintaining the sustainability of red rice cultivation. In this context, the price of inputs 

(saprodi) refers to the price of seeds, fertilizer, and other inputs. Meanwhile, the 

availability of farm laborers encompasses the continuity of agricultural production. 

Monetary capital in agriculture is the funds or financial resources used by 

farmers to start, run, and develop farming activities. This capital is crucial for 

purchasing production inputs, paying labor, renting land, and financing post-harvest 

and marketing needs. Without sufficient capital support, farming will struggle to 

operate efficiently and sustainably. Regarding the availability of farmer cooperatives 

in the sustainable development of red rice, they provide fertilizer for communities 

lacking agricultural inputs. 

Finally, in quadrant IV, variables have very little influence or degree of 

dependence, and are therefore considered excluded. The factors in quadrant IV are 

the role of the government. The government's role is to establish policies that 

encourage environmentally friendly agriculture, such as limiting the use of hazardous 

chemical pesticides, incentivizing organic farming, and protecting agricultural land 

from land conversion. Furthermore, the government provides training and outreach 

to farmers to help them understand sustainable agricultural practices. 
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Picture2. Direct Influence Relationship Between Variables on the Sustainability of 

Red Rice Development in Jatiluwih Village, Tabanan Regency 

As seen in Figure 2, almost all factors strongly influence each other. The factors 

with the strongest interactions are indicated by red arrows. Inward-pointing arrows 

indicate that the factor is influenced by other factors. Factors with inward-pointing red 

arrows are most often represented by factors such as agricultural ceremonies and land 

area. Only agricultural ceremonies have a relatively small influence on the role of 

government. Furthermore, outward-pointing arrows indicate that the factor 

influences other factors. The more outward-pointing arrows, the greater the influence 

of the factor on other factors. 

 PictureFigure 3 below shows the indirect relationship between variables. The 

number on each arrow in Figure 3 indicates the degree or rating of influence obtained 

through the Boolean matrix. 
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Picture3. Indirect Influence Relationship Between Variables of Sustainability of Red 

Rice Development in Jatiluwih Village, Tabanan Regency 

 Figure 4 and FigureFigure 5 shows the ranking of variables based on influence 

and dependency. This change reflects the variable's ranking position in the initial 

conditions (MDI matrix) and after iteration with MDII. Shifts in variable ranking can be 

caused by changes in influence during the influence (MDI) and after iteration on the 

indirect influence (MDII). 

 
Figure 4. Variable Ranking Based on Influence 

Figure 4 shows a shift in the order of influence of several variables. The social capital 

variable, previously ranked second in the MDI matrix, was ranked third after iterations 

taking into account indirect factors. Furthermore, the sales method variable, 

previously ranked fifth, became sixth. On the other hand, several variables 

experienced an increase in importance, such as the availability of farm laborers, 

previously ranked third, and now ranked second. Furthermore, the availability of 

buyers, which rose from sixth to fifth, was ranked fifth. 

Rank

1

2

3

4

5

6

7

8

9

10

11

Variable

9 - L.Lahan

5 - M.Sosial

7 - K.Brh Tani

10 - Upc Prtnin

2 - Cra Penjln

8 - K.Pembeli

3 - Pndptn

1 - Hrg Sap

4 - M.Uang

6 - K.Kop Tani

11 - P.Prmtah

Variable

9 - L.Lahan

7 - K.Brh Tani

5 - M.Sosial

10 - Upc Prtnin

8 - K.Pembeli

2 - Cra Penjln

3 - Pndptn

1 - Hrg Sap

4 - M.Uang

6 - K.Kop Tani

11 - P.Prmtah

©
 L

IP
S

O
R

-E
P

IT
A

-M
IC

M
A

C

Classify var iables according to their  influences



 

1671 
 

 
Picture4. Ranking of Variables Based on Dependence 

Figure 5 shows a shift in the level of dependency of several variables. Several 

variables experienced an increase in their level of dependency, such as the availability 

of farmer cooperatives (from 3rd to 1st), the availability of buyers (from 6th to 5th), 

agricultural ceremonies (from 8th to 7th), and the role of government (from 9th to 

8th). 

There are also variables that have experienced a decrease in the level of 

dependency, such as income (previously ranked 1st to 2nd), price of production 

facilities (previously ranked 2nd to 3rd), sales method (previously ranked 5th to 6th), 

and social capital (previously ranked 7th to 9th). 

The analysis revealed that the variable ranked by influence was land area, and 

despite iterations, the availability of farm labor remained the most influential factor. 

However, when viewed based on dependency, capital was the most consistently 

influential variable and did not influence the other variables. 

The dotted lines in Figure 6 below show the change in position of variables from 

their initial to final positions after accounting for indirect influences. These shifts 

remain within the same quadrant but change in magnitude. For example, the variables 

selling method and buyer availability have seen a weakening of their dependency 

(shifting to the left). Furthermore, there are also variables whose influence has 

weakened (shifting downward), such as the role of government, but the availability of 

farmer cooperatives, the price of production inputs, and income have tended to shift 

to the right (increasing dependency). Meanwhile, other variables have tended to see 

an increase in their dependency (shifting upward). 
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Picture5. Displacement Map Between Variables from Direct Influence Between 

Variables from Direct to Indirect Influence 

 

CONCLUSION 

Based on the results of the data analysis described in the previous chapter, the 

following conclusions can be drawn. 

1. The crucial variables for the sustainability of red rice development in Jatiluwih 

Village, Tabanan Regency, from the 11 identified variables have an influence and 

dependency on the variables of availability of farm laborers, land area, social capital, 

and agricultural ceremonies. 
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