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Abstract. Dryland rice in Southeast Sulawesi has not been managed optimally. Though this 

region has great potential, both in terms of supply aspects such as climate compatibility, land 

availability, biodiversity, community culture, and demand aspects such as organic products for 

the domestic and export markets.This study analyses the socio-economic factors that influence 

the decisions of farmers in cultivating upland rice. The study was conducted in the Baito 

District, which is one of the upland rice production centers in South Konawe District, Southeast 

Sulawesi Province, Indonesia. Research activities are funded by the Ministry of Research, 

Technology, and the Higher Education Republic of Indonesia in 2018. Data analyzed using 

quantitative methods, namely logistic model regression equations (logit model). Estimation 

methods for econometric models in which dependent variables are binary (dichotomous), 

where the cumulative distribution is not linear, using Maximum Likelihood Estimation (MLE). 

The results showed that three variables significantly influenced the decision of farmers to grow 

upland rice, namely the number of family members, the number of family members in 

productive age, and the presence of other agricultural commodities that were considered more 

profitable and or more comfortable to manage.  

1.  Introduction 

Population growth that continues to increase from time to time has implications for increasing food 

needs [1]. Rice is a staple food requirement that is consumed by a large portion of Indonesia's 

population [2]. Data shows that in 2018 milled dry rice production in Indonesia was 56.54 million 

tons, and rice production was 32.42 million tons with a harvest area of 10.91 million ha [3]. Dryland 

rice production only contributes 4.2 million tons of rice, and this is due to the relatively small harvest 

area of only 1.27 million ha and low productivity [4]. 

It is necessary to consider the use of dry land, which is still quite extensive as an alternative to 

wetlands. Indonesia has a vast dryland resource, which reaches 52 million ha or 87 percent of the total 



The 1st International Conference on Environmental Ecology of Food Security
IOP Conf. Series: Earth and Environmental Science 681 (2021) 012077

IOP Publishing
doi:10.1088/1755-1315/681/1/012077

2

 

 

 

 

 

 

land area [5]. However, the government has not given sufficient attention to optimizing the use of dry 

land for the cultivation of food crops. Konawe Selatan Regency, Southeast Sulawesi Province, has 

considerable potential for the development of upland rice but received less attention from the 

government. This suitability can be seen from the aspects of land availability, land suitability and 

climate, biodiversity, community habits (supply-side), and domestic as well as export markets 

(demand side). 

Potential areas for upland rice development in Konawe Selatan District are at least in 10 sub-

districts of the 22 sub-districts in this area. Baito is one of the sub-districts in Konawe Selatan District 

(Konsel), whose people are trying to plant rice on dry land. Taridala's research results  [4] show that 

striving to plant dryland rice (paddy field) is an activity carried out annually to meet family food needs 

(food security). Initially, the paddy fields were only cultivated by local people (Tolaki), but in recent 

years, Javanese transmigrant families have also used their dry land to plant rice. This fact shows that 

Baito District has the potential to become a dry land granary. However, based on data collected from 

2016 - 2018, were initially [4], there were 104 farm households planted upland rice. In the planting 

season of 2018, only eight households defend to plant upland rice. Most of them who initially plan 

upland rice turn to plant patchouli. Some of the reasons put forward by farmers switch from planting 

upland rice to patchouli because to grow upland rice requires a higher workforce than planting 

patchouli, a more extended harvest period, and only one harvest a year, as well as many pests, attack 

upland rice. In contrast to patchouli, farmers consider that these plants are relatively easy to care for, 

relatively small costs, not many pests that threaten crops, and can be harvested up to 3-4 times for 1-

time planting. The declining number of farmers who plant rice on their dryland will threaten the food 

security of their families, even food security at the regional level. 

2.  Methods 

In general, econometrics models have quantitative dependent variables, but they can also be 

qualitative variables. Models of qualitative choice or qualitative response (QR) are models whose 

dependent variables involve two or more qualitative choices. Generally, these qualitative data are 

discrete or limited in number. Qualitative data with only two outcomes (outcomes/responses) are 

called binary or dichotomous or dummy variables. According to Gujarati  [6], in models with 

quantitative dependent variables, the aim is to estimate the expected value or mean value with a 

particular regression value, while in the model with the qualitative dependent variable, the goal is to 

find out the probability of an event that will occur. Therefore, the QR model is also called the 

probability model [6]. 

This research applies quantitative analysis using econometric models and descriptive analysis 

(depiction of phenomena). Qualitative Dependent Variables (QDV) is used to analyze factors that 

significantly influence farmers' decisions. This approach was chosen because the dependent variable 

used to answer the purpose of this study is a dummy variable. Verbeek [7] called it 'binary choice' or 

'univariate dichotomy,' which means that there are two discrete choices that are given a value of 1 and 

0. Gujarati [6] except calling it a puppet variable; in other literature, this variable is referred to as an 

indicator variable, binary, dichotomous categories, or variables. Kennedy [8] explains that if the 

dependent variable is created in the value 0-1 and is regressed against the explanatory variable, it is 

expected that the predicted value of the dependent variable will be between 0 and 1. 

Kennedy [8] suggested that the logit model is commonly used by researchers rather than the probit 

or Tobit model. The reason is that besides being easy in its estimation, it is also likely due to historical 

reasons, namely the low cost of calculation (before the invention of modern software). 

The logit model is stated as follows: 

 

ln[p/(1-p)] =  + X + e       (1) 
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Where : 

p   = probability of occurrence of Y, p (Y = 1) 

p / (1-p) = odds ratio 

ln [p / (1-p)]  = log odds ratio, also known as ‘logit’ 

 

The logit model as having a cumulative distribution based on the logistical distribution in the form 

of the letter S, as illustrated in Figure 1 [9]. The sigmoid curve in Figure 1 shows the traced logistic 

function (logit). As a result of this form of distribution, the opportunity value of farmers to decide to 

plant rice on dry land or other commodities can be determined as follows: 

 

ln[pi/(1-pi)] =  + X + ei     (2) 

 

Where Pi is the value of the dependent variable, whose value ranges from 0 to 1. 

Estimation of the coefficient of the model in econometric equations whose cumulative distribution 

is nonlinear uses the Maximum Likelihood Estimation (MLE) method. The likelihood (L) function 

measures the possible values of a set of dependent variables that are observed (p1, p2, ..., pn) that 

occur in a sample: 

 

L = Prob (p1* p2* ... * pn)     (3) 

 

The highest value of L is the greatest opportunity of observation p in the sample. MLE requires a 

coefficient (, ) that is the estimation result, which makes the log of the likelihood function (LL <0) 

as large as possible, or obtains the coefficient that keeps the log of the likelihood function (-2LL) as 

small as possible. The maximum likelihood estimation is completed with the following conditions: 

 

{Y - p(Y=1)}Xi = 0, for all observation : i = 1,…, n 

 
Figure 1. Logistics curve P (Z) [9]. 

From equation (1) ln [p / (1-p)] =  + X + e, the coefficient of slope () is obtained which is 

interpreted as the rate of change in ‘log-odds’ due to changes in X variables. 

Following the references that have been reviewed, modifications are made to equation (2). By the 

purpose of this study, namely to analyze the determinants of farmers' decision to plant rice on dry land 

or not (as an "independent variable", or "influenced variable"), the econometric model of the decision 

equation is presented in equation (4). 
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K = a0 + a1 Un + a2 LMSn + a3 JAKUPn + a4 JAKn +a5 PUn + a6 DAUn + u1  (4) 

 

Expected regression coefficients: 0<a1<1; a2, a3, a4, a5 > 0; a6< 0 

 

Where: 

K = Dummy decision of farmers to plant dryland rice (planting dry rice = 1, others = 0) 

Un = age of respondents when the research is done; 

LMSn = education (year) 

JAKUPn = number of productive age in each household (person) 

JAKn = number of household members (person) 

PUn = experience in planting dry rice (year) 

DAUn = dummy whether or not there is alternative farming besides dryland rice 

u1 = Error term 

3.  Results and discussion 

3.1.  The characteristics of respondents 

Respondents characteristic are a description of the socio-economic conditions of farmers that also 

influence farmers' decisions in managing dryland rice farming. Internal and external characteristics 

faced by farmers described in the study consists of age, gender, level of formal education, the total 

number of family members, number of productive age family members (over 17 years), experience in 

dryland rice farming (or often also called 'upland rice'), and whether there are business alternatives 

that provide higher profits and are easily managed compare to dryland rice farming. 

3.1.1.  Age of respondents (Un). Age can affect a person's ability, both physical and way of thinking in 

managing farming activities. Young and healthy farmers have more ability, quick to support 

technology and information, more responsive, and dare to accept challenges in efforts to advance their 

farming. While older farmers are more mature in managing their farms, because they are experienced, 

and their physical abilities begin to decline. 

The age group of farmers in this study is based on the classification from the Central Statistics 

Agency [10], productive age is between 10 and 64 years. More details about the age grouping of 

farmers are presented in Table 1. 

Table 1. Distribution of respondents by age in Baito Sub-district, South Konawe Regency in 2018. 

No. Age (Years) Number of Farmers (People) Percentage (%) 

1 22 – 64 97 96.4 

2 65 – 75 4 3.6 

        Total 101 100.0 

Average        : 44 

Minimum      : 22 

Maximum     : 75 
 

Respondents who classified as working age are needed in carrying out dry land farming activities 

because the farming production process requires labor with strong physical abilities. According to 

[11], the working-age population group is very productive and has the potential to be active in the 

context of developing a business. 

Based on the age condition of farmers (Table 1), there are indications or trend of the younger 

generation who are interested in developing agriculture, including upland rice farming. The results of 

in-depth interviews with several key informants showed that young children were still interested in 
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continuing the upland rice planting activities. The problem that becomes a challenge is the low yields 

obtained from upland rice farming, so it cannot be relied upon to meet the needs of their family. 

3.1.2.  Formal education level (LMSn). The level of formal education is one aspect that determines the 

ability and way of thinking of farmers in managing their farming. The higher formal education, the 

wider his knowledge and insight, and the more rational way of thinking. Thus it will accelerate the 

process of adopting innovations and information to develop the businesses they manage. In this study, 

the level of formal education is measured by the length of the school period. The results showed that 

farmers had formal education levels ranging from not going to school to completing college 

(bachelor). Information regarding the classification of the formal education level of respondents 

presented in table 2. 

Table 2. Distribution of respondents based on its formal education level in Baito Subdistrict, Konawe 

Selatan Regency in 2018. 

No Formal Education levels Number of respondents (people) Percentage (%) 

1 No school 5 5.0 

2 Elementary = 6 (years) 36 35.5 

3 Junior high school = 9 (years) 33 32.7 

4 High School = 12 (years) 24 23.8 

5 Undergraduate 3 3.0 

Total 104 100.0 

Average        :    8 

Minimum      :   1 

Maximum     :   16 

 

According to [11], producer education at the junior and senior high school levels can be categorized as 

high. Therefore, with the formal education of such respondent farmers in Baito, they are expected to 

have broad knowledge and insight and an increasingly rational way of thinking. Thus it will accelerate 

the process of adopting innovations and information to develop upland rice farming. 

3.1.3.  The number of Productive Aged of Households (JAKUPn). In every dry land rice farming, the 

labor used is generally from the household member except during the process of planting and 

harvesting rice, the labor involved outside the household member. The involvement of workers outside 

the family is generally done based on a sense of togetherness, and work is done in cooperation. The 

rice planting process is usually done by 20 people in mutual assistance to help complete the work. For 

1 hectare of land, planting activities can be completed in 1-2 days. In making planting holes 

(Menugal), using tapered wood is generally carried out by men. Whereas the activity of inserting rice 

seeds into the planting hole was carried out by women [12,13].  

Another activity that involves workers outside the household members is in the process of 

harvesting rice. If the rice is ripe, the farm owner will deliver and call his families or other farmers to 

help. There are no restrictions on the number of people who can participate in the harvest. Payment for 

services outside the family labor, not given in cash, but based on the production sharing system. 

In addition to the process of planting and harvesting, all other stages of activity in the cultivation of 

dry land rice are carried out by workers in the household, especially the farmer and his wife. If other 

family members can help carry out the work in farming is very important. Respondents in this study 

had an average number of productive family members of 2 people, and the most were six children, but 

some families did not have children of productive age. Thus, most of the work in farming is done only 

by the farmer and his wife. 
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3.1.4.  The number of household members (JAKTn). The number of family members is the number of 

people in one household who fulfill their daily needs in one management unit. Therefore, the large 

number of family members can be an incentive for farmers as the head of the family to work harder to 

be able to meet the needs of all family members under his responsibility. Even though a large number 

of family members is often a burden for farmers as head of the family, especially if they are at an 

unproductive age, however, if the family members are at productive age, it can be one of the human 

resources that can be developed to assist the head of the family in managing the farm. 

The grouping of family members is based on the classification from the Central Statistics Agency 

[14].  A small family is a family with a family size of 1-3 people, a medium family with a family size 

of 4-6 people, and a large family with a family size of more than six people. The results showed that 

the number of farm family members ranged from 2-7 people with an average of 4 people; the smallest 

number of family members was one person, and the highest was six family members. The distribution 

of respondents based on the number of farm family members is presented in Table 3. 

Table 3. Distribution of respondents based on the number of family members in 2018. 

No Number of family members 

(People) 

Number of respondents (Households) Percentage (%) 

1 1 – 3 36 35.6 

2 4 – 6 61 60.4 

3 > 6 4 4.0 

Total 101 100.0 

Average         : 3 

Minimum       : 1 

Maximum      : 6 

Based on the number of family members owned by the respondent, it is expected that the workforce 

needs to manage upland rice farming can be obtained from within the household. The number of 

family members in a household illustrates the availability of labor [15]. Therefore, with the availability 

of enough labor in a household, then in a business activity does not require the hire of workers from 

outside the family. The situation in the field shows the difficulty of finding wage labor because the 

activities of dry land rice planting are carried out simultaneously at relatively the same time. 

3.1.5.  Experience in planting dry rice (PUn). The farm experience of someone is an educational 

process obtained outside of school that can bring change for that person in managing a farm. Someone 

with a lot of experience is expected to be able to choose and determine better alternatives for efforts to 

increase production and income. 

Grouping experience in farming is based on the classification proposed by [15] that the category is 

less experienced when working in the field of work for less than five years, sufficiently experienced 5-

10 years, and experienced if more than ten years. The results showed that the experience of respondent 

farmers ranged from 0 - 35 years, with an average of 11.8 years (experienced). More details regarding 

the grouping of respondents' farm experience are presented in table 4. 

Table 4. Distribution of respondents based on dryland rice field experience, 2018. 

No Farm experience (years) Number of respondents (People) Percentage (%) 

1 < 5 19 18.8 

2 5 – 10 29 28.7 

3 > 10 53 52.5 

Total 104 100.0 

Average        : 11,8 
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Minimum      : 0 

Maximum     : 35 

Table 4 shows that the majority of respondent farmers, 52.5% had more than ten years of upland 

rice farming experience. This situation illustrates that most of the respondent farmers had experience 

in managing upland rice farming. Farmers with a lot of experience are expected to be able to choose 

and determine better alternatives for efforts to increase production and farm income. Because the 

longer the experience of farmers in upland rice farming, the farmers are more mature in dealing with 

problems in their farming, so they can determine the right alternative as a solution to the various 

problems faced. This is following the opinion of  [16] that with a lot of experience in business activity, 

the farmers already know the problems and obstacles that occur in their farming. With this experience, 

farmers will be able to organize various resources possessed to increase farming production to the 

maximum yield. 

3.1.6.  Dummy, alternative farming in addition to Dry Land Rice (DAUn). A wider scope of research 

on paddy in dryland began in 2016. The local government of South Konawe District provided funds to 

carry out socio-economic mapping of upland rice farming households. The study was conducted in 5 

(five) districts, one of which is the Baito District. Compared to studies that have been conducted [5], in 

2018, there has been a decline in the number of farmers who plant rice on dry land [17]. 

From initially 104 farmers planted upland rice in 2016 and 2018, there were only eight people left. 

The reason farmers do not plant dryland rice is that other alternative crops provide relatively more 

benefits, easier to manage, and less of pests attack. 

3.2.  Factors affecting farmer's decisions 

Factors that suspected influence the chances of farmers' decision to plant dryland rice are very suitable 

to be analyzed using the logit model. As used [18] to analyze the decisions of farmers in the use of 

seeds in onion farming in Cirebon District, West Java. There are several variables that suspected 

influence the opportunity of households to plant dryland rice, namely the age of the respondent, length 

of schooling, number of productive household members, the gender of household head, the total 

number of household members, the experience of upland rice farming, and dummy whether or not 

there are alternatives for farmers to plant crops other than dryland rice. In the data processing, the 

variables gender of the head of the household is excluded from the equation model, because the results 

the performance of estimation result and variables are not suitable (signs that do not fit the theory). 

From six variables included in the model, three variables significantly influence the opportunities 

for farmers to plant dryland rice. The three variables are (1) the number of household members of 

productive age, (2) the total number of household members, and (3) the dummy variable for whether 

or not there are alternatives for farmers to plant other than dryland rice. While variables: (1) the age of 

respondents, (2) length of schooling period, and (3) experience of planting upland rice, were not 

significant.  The value of the significance of factors that influence farmers' decisions in planting 

upland rice is presented in table 5. 

Table 5. Factors influencing farmers' decision to plant dryland rice, 2018. 

No. of Variable Symbol of Variable Sign. 

1 Un .337 

2 LMSn .589 

3 JAKUPn .032 

4 JAKn .026 

5 PUn .241 

6 DAUn .000 

Noted : * There is a significant difference with α of 0.05. 
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The variable of farmer age does not significantly influence the opportunity of farmers to plant 

dryland rice. Almost all respondent farmers are in the productive age category (97%), where the 

average age of a farmer is 44 years old. Young farmers are often unable to manage dryland rice 

farming, due to the severity of the natural conditions and the amount of energy that must be expended. 

This is in line with findings [19] in Kyrgyz which showed changes in land use by farmers due to 

difficulties in cultivation practices and the emergence of many diseases of livestock that are kept.  

The variable of education level does not have a significant effect on the motivation of farmers to 

plant dryland rice. Although someone has a high education, if the knowledge obtained in the education 

process is not applied in daily life, then education is still something that stands alone without 

influencing one's motivation to grow dryland rice farming. Moreover, in this study, 69% of 

respondents only had primary and secondary education. 

The educational situation of farmers in Baito is not much different from the education level of 

farmers who cultivate melons in Nganjuk District, where most of the farmers (41.6%) only graduate 

from elementary school [20] though these farmers reside in Java, in areas where the availability of 

educational facilities and infrastructure is far more adequate. 

The variable that significantly influences the decision of farmers' to plant dryland rice is the 

number of family members in productive age. Farmers on average have two children in productive age 

(in addition to farmers himself and his wives). It appears that with four people in a household is 

enough to be able to cultivate upland rice. This makes sense, because the area of upland rice cultivated 

by farmers is also not so large, on average less than one hectare. A large outpouring of labor is needed 

when planting and transporting crops to the rice barn [17]. 

The information in Table 5 shows that the variable of the number of family members has a 

significant effect on the motivation of households to plant dryland rice. This can be understood 

because the main motive of farmers to grow rice is to meet the basic needs of all family members. So 

if there is an increasing number of household members without accompanied by an increase in upland 

rice production, it will cause households to face the risk of food shortages. 

The experience of upland rice farming has an insignificant effect on farmers' decisions to plant. In 

theory, the longer a person's experience to plant particular commodity, the greater the motivation to 

plant the same commodity. But the result is the opposite, even though on the average, farmer has 11.8 

years’ experience in managing upland rice. There are even respondents who have been carrying out 

this activity for 35 years. 

An interesting fact is the dummy variable, whether or not there are alternatives for farmers to plant 

crops other than dryland rice, turns out to have a negative influence on the opportunity to plant dryland 

rice. The existence of these opportunities encourages farmers to leave rice planting activities. 

Especially if the crops are considered more manageable, do not require large costs, and the less of 

pests that attack plants and livestock that are maintained. This phenomenon is also a reason for 

farmers to divert land use to other crops. The difference is that in this study, the dryland rice farmers 

switched to patchouli and livestock farming, while farmers in Kyrgyz farmers switched from livestock 

to other businesses [19]. 

4.  Conclusion 

Factors that significantly influence the decisions of farmers in planting dry rice consist of (1) the 

number of productive age of household members, (2) the total number of household members, and (3) 

the existence of alternatives crops. Unlike lowland rice, upland rice is generally carried out on the land 

with tilted topography, where farming activities are carried out manually, relying on human labor with 

minimum technological input. As a result, production obtained is generally low. This situation 

encourages farmers to work on other, more profitable crops. Technological breakthroughs to improve 

the competitiveness of upland rice are urgently needed, such as an effort to obtain early-aged upland 

rice varieties with high production and are more resistant to pests and diseases. This needs to be done 

considering the potential land for growing upland rice, which is quite extensive. 
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