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Abstract. This study aimed to analyze the level of risk of shallot 
farming income, investigate the behavior of farmers on the risk of 
shallot farming, and find out the factors which could influence the 
farmers’ Behaviors on the risk of shallot farming. This research 
was conducted by surveying interviews with farmers and related 
parties as well as field observations. The results showed that shallot 
farming had a fairly high variation or risk of income. The majority 
of farmers have adverse behavior towards the risk of shallot 
farming. The wider the area of land was, the older the farmer was, 
and the more often they failed so that as a result, the greater the 
farmer's aversion to risk was faced. Meanwhile, the higher the 
education level, the more experienced shallot farming, the greater 
the number of family members, and the higher the income from 
farming, the smaller the risk aversion of farmers was faced as well. 
The research results showed that the risk of shallot farming income 
was greater because of variations in production process. The 
difference of production variation due to the planting of shallots not 
simultaneously, so it was recommended that farmers should plant 
the shallots on time and simultaneously. 

 
 
1 Introduction 

 
Shallots come as the most widely cultivated vegetable horticulture sub-sector cultivated by 
farmers. According to Suriana [1], the classification of shallot plants is Kingdom: Plantae, 
Division: Spermatophyte, Class: Monocotyledonous, Order: Liliales, Family: Liliaceae, 
Genus: Allium, Species: Allium ascalonicum L. The yield of shallots varies from region to 
region both in terms of quality and amount of production. Regarding the statement 
mentioned, each region has different varieties of shallots because the farmers have to adapt 
to the climatic conditions, soil, and topography of each region [2]. Therefore, the shallot 
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commodity includes as a leading commodity owing to the fact that it has a very high 
economic value. 

The national shallot productivity in 2015 reached 10.06 tons/ha [3]. However, it is still 
relatively low compared to the shallot productivity of other producing countries such as 
China, which has reached 38.43 tons per ha. Henceforth, the potential productivity of 
shallots in Indonesia can reach 17 – 20 tons per ha through the application of standard 
operating procedures [4]. 

The success of shallot farming is not only determined by the amount of income but also 
by the level of efficiency and risk. The level of efficiency of farming can be seen from the 
ability of farmers to achieve potential income or potential gross margin. Research showed 
that farming can be efficient if it is able to achieve potential income or potential gross 
margin which is more than 75 percent [5,6]. Hence, the inability of farmers to achieve 
potential income or potential gross margin is due to the influence of farming risk. 

The risk of shallot farming rises as the possibility of production and price failures due to 
unstable and fluctuating prices, price also as the most important risk in supply chain of 
shallot [32]. The risk of farming or shallot production is influenced by the use of production 
factors such as the use of NPK fertilizers, pesticides and labor (production risk) [7]. The 
existence of risk causes farmers who are essentially rational to be averter to take risks [7-9]. 
Research stated that interpersonal differences in risk aversion will lead to differences in 
decision making [10, 11]. Thereupon, socio-economic factors influence farmer's Behaviors 
towards risk [5]. 

The existence of socio-economic factors which exist in farmers’ causes the efficient 
farming management cannot be carried out properly. As a result, it will ultimately affect the 
efficiency of the use of production factors. Sabrani suggested that the level of risk aversion 
is closely related to the potential lost profit of forest management unit (KPH) in a 
unidirectional manner [12]. The greater the level of aversion to risk (failure), the greater the 
(KPH) index, which means the lower the efficiency. As a matter of fact, the risk of farming 
affects the efficiency on the use of production factors [13]. 

Based on the background of study and problem formulation, the research aims to 
analyze the level of risk of shallot farming income, investigate the Behaviors of farmers 
towards the risk of shallot farming, and find out the factors that influence the farmer's 
Behaviors towards the risk of shallot farming. 

2 Research Method 

This research was conducted using descriptive analysis method [14-16]. The researchers 
undertook this research in Kalisoro Village, Tawangmangu District, which is one of the 
shallot centers in Karanganyar Regency, Central Java. The numbers of respondents were as 
many as 100, and the data collection was conducted by means of observation and 
interviews with a questionnaire guide. The data processing technique used the inductive 
techniques, facts and events that were known concretely and were generated into a 
conclusion based on empirical facts at the research location. Thereupon, data analysis was 
carried out by qualitative descriptive methods and quantitative methods. The risk level of 
farming income was analyzed by the coefficient variation. 

KV  
x̅
                                                    (1) 

Explanation: 
KV =coefficient of variation 
   =standard deviation 
x̅ = average 
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To find out the farmer's Behaviors towards risk of shallot farming, a quadratic utility 
function model approach is used.  

U      M   M                                          (2) 

Explanation: 
U= utility value 
M=acceptance obtained at the equilibrium point of the proposed alternative choices 
b0= intercept 
b1= regression coefficient 
b2= risk preference coefficient 
 

To find out the factors that influence farmer's behavior towards risk, multiple linear 
regression models are used.  

       ∑  i i   
i                                 (3) 

Explanation: 
b2 = risk preference coefficient 
X1 = land area (ha) 
X2 = age (years) 
X3 = education (years) 
X4 = experience (years) 
X5 = number of family members (person) 
X6 = failure frequency (times) 
X7 = farmer income (IDR/year) 
α0= intercept 
αi= regression coefficient 

= confounding variable 

Testing the analytical model above using ordinary least squares (OLS) was carried out 
in two stages, namely (1) testing of classical assumptions, and (2) testing of model 
suitability [17-21]. The classical assumption test conducted in this research is 
multicollinearity and heteroscedasticity test; this is because the data used is in the form of 
one time point or cross-sectional data [30]. If the analyzed model does not contain classical 
assumption disturbances, then the model used to identify is the result of ordinary least 
squares (OLS) analysis. If there are multicollinearity and heteroscedasticity disorders, then 
the model has been improved so that it is free from these two disorders. 

Multicollinearity test, to determine the presence of multicollinearity disorder, 
correlation matrix is used between independent variables, where if the correlation 
coefficient value between independent variables are greater than 0.8000 then there is 
multicollinearity disorder [21]. If there is a multicollinearity disorder in the model, it must 
be corrected before testing and repairing the heteroscedasticity disorder. 

Heteroscedasticity test, to determine the presence of heteroscedasticity disorders 
contained in the Shazam data analysis program used various kinds of tests, namely; Harvey 
Test, Glesjer's Test, Koenker Test and Breusch-Pagan Test. If at least one of the four tests 
shows a heteroscedasticity disorder, then the model is corrected with the heteroscedasticity 
model and the analysis uses the Feasilbe Generalize Least Square (FGLS) method [20]. In 
improving the model for heteroscedasticity disorders, four types of heteroscedasticity 
models were used [22], namely; (a) model depvar (dependent variable) , (b) model mult 
(multiplicative) , (c) model stdlin (standart deviation is a linear function of exogenous 
variable) , and (d) model varlin (variance is a linear function of exogenous variables) . 
From the four heteroscedasticity improvement models, one of the best (appropriate) models 
was chosen to be used to identify the factors that influence the risk preference coefficient. 
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3 Results and Discussion 

3.1 Shallot Farming Risk Analysis 

To determine the risk of shallot farming income, it was conducted coefficient of variation 
analysis of shallot farming income. In the analysis of the coefficient of variation, it was 
calculated the magnitude of the coefficient of variation of farmers gaining the income from 
shallot farming. The analysis of the coefficient variation towards shallot farming income is 
presented in Table 1. 

Table 1. Average, standard deviation and coefficient of variation towards shallot farming 
income per hectare in 2020 

Farming Income Shallots 
Income (IDR)                   69,500,000 
Standard Deviation                   35,400,700 
Coefficient of Variation                  0.509 

The results showed that shallot farming had a fairly high-income variation with the 
lowest income of IDR 61,500,000 per hectare and the highest of IDR 125,500,000 per 
hectare. From the results mentioned, it is in accordance with previous research [9, 23]. 
Research explains that the level of risk to onion farming is quite high [24]. Research shows 
that the risk level of onion farming is also quite high [7]. Other studies also show that the 
level of risk in shallot farming also tends to be quite high [25].  

Two variables which had directly affected the income of farmers obtained from their 
farming were production and price. The risk of shallot farming income which might be 
endured by farmers was greater due to variations in production. Besides, the lowest 
production variation was 8,150 kg per hectare, and the highest part was 12,560 kg per 
hectare while the lowest price variation was IDR 16,500 per kilogram and the highest price 
was IDR 20,000, - per kilogram. Thereupon, from the results mentioned, this different 
production variation was due to farmers not planting shallots simultaneously. 

The difference in planting time caused the differences in growth time and also 
differences in harvest time which ultimately caused the differences in the resulting 
production. As a result, the growth of shallots was strongly influenced by weather and 
climate, for example, farmers who plant shallots in the middle of the rainy season around 
December in which at that month, the rainfall was quite high. Of course, it would affect low 
production. Regarding the statement mentioned, it was different from farmers who plant 
shallots at the end of the rainy season which would certainly produce better production 
owing to the fact that at the end of the rainy season, there was less rainfall or rainfall low. 
To sum up, by looking at the variety of shallot production, it showed that the variation in 
shallot income was due to differences in the quality produced by farmers with different 
qualities causing different prices and different income received. 

3.2 Farmers’ Behaviors against Risk 

To determine the farmer's Behaviors towards the risk of shallot farming, a quadratic utility 
function was used. The estimation of the utility function of each farmer was carried out 
based on the Bernoulli-Morgenstern principle which was refined with neutral probability 
(50:50) and the procedures described in the research method.  

From the utility function of each farmer in shallot farming, the coefficient of 
determination (R2) was the lowest 0.927 and the highest one was 0.999. Based on the 
statement mentioned, this showed that the variation in the utility value of shallot farming 

4

E3S Web of Conferences 316, 02043 (2021) https://doi.org/10.1051/e3sconf/202131602043
IConARD 2021



3 Results and Discussion 

3.1 Shallot Farming Risk Analysis 

To determine the risk of shallot farming income, it was conducted coefficient of variation 
analysis of shallot farming income. In the analysis of the coefficient of variation, it was 
calculated the magnitude of the coefficient of variation of farmers gaining the income from 
shallot farming. The analysis of the coefficient variation towards shallot farming income is 
presented in Table 1. 

Table 1. Average, standard deviation and coefficient of variation towards shallot farming 
income per hectare in 2020 

Farming Income Shallots 
Income (IDR)                   69,500,000 
Standard Deviation                   35,400,700 
Coefficient of Variation                  0.509 

The results showed that shallot farming had a fairly high-income variation with the 
lowest income of IDR 61,500,000 per hectare and the highest of IDR 125,500,000 per 
hectare. From the results mentioned, it is in accordance with previous research [9, 23]. 
Research explains that the level of risk to onion farming is quite high [24]. Research shows 
that the risk level of onion farming is also quite high [7]. Other studies also show that the 
level of risk in shallot farming also tends to be quite high [25].  

Two variables which had directly affected the income of farmers obtained from their 
farming were production and price. The risk of shallot farming income which might be 
endured by farmers was greater due to variations in production. Besides, the lowest 
production variation was 8,150 kg per hectare, and the highest part was 12,560 kg per 
hectare while the lowest price variation was IDR 16,500 per kilogram and the highest price 
was IDR 20,000, - per kilogram. Thereupon, from the results mentioned, this different 
production variation was due to farmers not planting shallots simultaneously. 

The difference in planting time caused the differences in growth time and also 
differences in harvest time which ultimately caused the differences in the resulting 
production. As a result, the growth of shallots was strongly influenced by weather and 
climate, for example, farmers who plant shallots in the middle of the rainy season around 
December in which at that month, the rainfall was quite high. Of course, it would affect low 
production. Regarding the statement mentioned, it was different from farmers who plant 
shallots at the end of the rainy season which would certainly produce better production 
owing to the fact that at the end of the rainy season, there was less rainfall or rainfall low. 
To sum up, by looking at the variety of shallot production, it showed that the variation in 
shallot income was due to differences in the quality produced by farmers with different 
qualities causing different prices and different income received. 

3.2 Farmers’ Behaviors against Risk 

To determine the farmer's Behaviors towards the risk of shallot farming, a quadratic utility 
function was used. The estimation of the utility function of each farmer was carried out 
based on the Bernoulli-Morgenstern principle which was refined with neutral probability 
(50:50) and the procedures described in the research method.  

From the utility function of each farmer in shallot farming, the coefficient of 
determination (R2) was the lowest 0.927 and the highest one was 0.999. Based on the 
statement mentioned, this showed that the variation in the utility value of shallot farming 

was caused by variations in the acceptance of shallot farming by 92.70 percent while the 
7.30 percent was caused by variations in other factors which were not included in the model 
for farmers with the lowest coefficient of determination (R2). In addition, the farmers with 
the highest coefficient of determination (R2) indicated that the variation in the utility value 
of shallot farming was caused by variations in shallot farming revenues of 99.90 percent 
while the 0.10 percent was caused by variations in other factors which were not included in 
the model. Besides, the value of F-Count came as the lowest value with the total value of 
65.052 and the highest value was 950.500. 

Table 2. Distribution of shallot farmers' behavior towards risk of farming business in 2020 

Behaviors Total Percentage % 
Averter 94 94 
Neutral 6 6 
Lover 0 0 
(R²) Lowest          0.927 
(R²) Highest          0.999 
Lowest F-count      65.052 
Highest F-count 950.500 

 
Based on Table 2, it showed that out of 100 farmers, 94 farmers or 94 percent of 

farmers had a negative and significant risk coefficient (b2) meaning that farmers behaved 
avertedly towards the risk of shallot farming. Besides, 4 farmers had a negative risk 
coefficient (b2), and 2 farmers had a risk coefficient (b2) which was positive but not 
significant. From the statement mentioned, the farmers behaved neutrally towards the risk 
of shallot farming, and there was no farmer who dared to risk the shallot farming.  The 
results showed that most of the farmers behaved avertedly towards the risk of shallot 
farming. This could also be seen from the average risk coefficient value (b2) which showed 
that the value was -0.157E-06. of shallot farming out of -0.157E-06. Previous studies 
explain that the majority of farmers are risk averse [7, 9, and 11]. 

In addition, most farming households were faced with a central economic dilemma [26]. 
The life of farmers in rural areas was quite close to the subsistence limit, and they always 
experienced weather uncertainty so that farmers did not have the opportunity to apply the 
maximum profit calculation in farming. The results also show that farmers will always try 
to avoid failure and do not get big profits by taking risks. Such behavior is called safety first 
or putting safety first which comes a characteristic of most farmers. 

Furthermore, farmers in cultivating shallot farming had the motivation to obtain higher 
income because shallot produced fast and the price was quite high. However, most of the 
farmers (90 percent of respondent) had not dared to cultivate shallots on a large scale 
considering the risks which they will face are quite large such as pests and diseases or 
unstable price fluctuations. These could impact the farmers who had small capital or limited 
capital. Besides, a small number of farmers (11 percent of respondent) had dared to 
cultivate shallots on a large scale because they were farmers who had large capital and were 
speculative. For small farmers or farmers with small capital, when harvest time came, 
inevitably all the results should be sold, and both the price was high or low. As a reason, the 
farmers did not have a budget to meet their daily needs. Meanwhile, for farmers who had 
large capital when harvest time came. When the price was good or the yield was high, all of 
the shallots were sold. However, if the price was low, they usually did not sell immediately. 
Therefore, those shallots were sold when the price was high, and usually the farmers still 
had a budget to meet their needs. 

Farmers in the efforts to farm shallots with intercropping and intercropping systems, 
this is done to avoid the risk of failure.  Their hope if they fail in trying shallots will work 
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on other crops.  Out of 100 farmers 60 percent do garlic planting pattern – carrot – shallot – 
carrot.  Shallot planting will be done in November and is expected to be harvested in early 
February, when the shallots are 45 days old around mid-December in between shallots 
planted with carrots.  Shallots will be harvested after 105 days, by then the carrot plant has 
been 50 days old and the carrot plant is expected to harvest in March.   

3.3 Socio-Economic Factors Affecting Farmers' Behaviors towards Risk 

Socio-economic variables which were assumed to influence farmer's behavior towards risk 
included land area, age, education, experience, number of family members, frequency of 
failure during the last five years, and income from farming for one year. In this case the 
dependent variable used was the risk coefficient (b2) as the results of the analysis towards 
the quadratic utility function. Following this, there were seven variables which were 
considered to influence farmers' behavior towards risk. To analyze the factors which could 
influence farmers' behavior towards risk, a multiple linear equation model was used which 
the results were presented in Table 3. Based on Table 3, it showed that of the seven 
independent variables, there were three independent variables, namely age, education and 
farmers' income which had a significant effect on the dependent variable, namely the risk 
coefficient as a measure of farmer's Behaviors towards farming risk. 

The following stage aimed to see whether there were deviations from the classical 
assumptions of the multiple linear regression model or not, by detecting the presence of 
multicollinearity and heteroscedasticity. Multicollinearity defined that there was a perfect 
or definite linear relationship between some or all of the variables which explained the 
regression model. To detect whether there was a multicollinearity problem in the estimator 
model, correlation coefficient indicators were used between independent variables. 
Therefore, the results of the analysis showed that the correlation coefficient between the 
independent variables was quite small, so it could be concluded that in the multiple linear 
regression model used for analysis, there was no multicollinearity problem. 

Table 3. Regression coefficient and t-count function of shallot farmers' Behaviors on risk in 
2020 

Independent Variable Regression Coefficient T-Count 
Intercept            0.955E-05** * 12.540 
Land area (X1)           -0.675E-10NS -0.875 
Farmers’ Age (X2)           -0.275E-07** -2.223 
Farmers’ Education (X3)            0.665E-08**  2.254 
Farmers’ Experience (X4)            0.290E-07NS  1.215 
Number of Family Members (X5)            0.675E-08NS  0.252 
Failure Frequency (X6)           -0222E-06NS -0.444 
Farmers' income (X7)            0.275E-15**  2.275 
Coefficient of Determination (R2)            0.790  
F-count            9.523***  
DW            1.811  

 
 
Explanation:  
- *** : significant on  : 1 % 
    ** : significant on  : 5 % 
      * : significant on  : 10 % 
   NS : not significant on  : 10 % 
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-  T-table (with df = ) towards : 1% = 2.576;  : 5% = 1.960;  
    and : 10% = 1.645 
-  F-table, on : 1% = 2.510; : 5% = 1.940; and  
    : 10% = 1.670 

Table 4. Regression analysis between risk coefficients and seven independent variables 
which have eliminated the effect of heteroscedasticity in 2020 

Independent Var Coef. 
Regression 

Coef. Heteroscedasticity-Free Regression 

OLS DEPVAR MULT STDLIN VARLIN 
Intercept 0.95E-05*** 

(12.540) 
0.72E-05*** 

    (15.45) 
 0.67E-05NS 

    (0.874) 
 0.82E-05NS 

    (0.578) 
 0.16E-06*** 

    (3.575) 
Land Area (X1)   -0.67E-10NS 

     (-0.875) 
-0.63E-10*** 

    (-12.27) 
-0.73E-10* 
    (-1.767) 

-0.46E-10NS 
    (-1.337) 

 -0.29E-13NS 
    (-0.123) 

Farmers’ Age (X2)   -0.27E-07** 
      (-2.223) 

-0.37E-07*** 
    (-12.67) 

-0.14E-09NS 
   (-1.152) 

 -0.33E-09NS 
    (-0.875) 

-0.15E-08* 
   (-1.832) 

Farmers’ Education 
(X3) 

  0.66E-08** 
      (2,254) 

0,38E-08*** 
   (12,95) 

0,11E-08*** 
   (2,953) 

0,13E-08NS 
    (1,274) 

0,45E-08*** 
   (2,777) 

Farmers’ Experience 
(X4) 

  0,29E-07NS 
     (1.215) 

0.27E-07*** 
   (8.87) 

0.23E-09NS 
   (0.675) 

0.46E-09NS 
    (1.245) 

0.49E-09NS 
   (0.275) 

Number of Family 
Members (X5) 

  0.67E-08NS 
      (0.252)  

0.77E-08*** 
   (11.35) 

 0.57E-08NS 
    (0.775) 

0.13E-08NS 
    (0.550) 

0.89E-08NS 
   (1.377) 

Failure Frequency   
(X6) 

-0.22E-06NS 
 (-0.444) 

-0.12E-06*** 
     (-11.81) 

-0.81E-09NS 
    (-0.987) 

-0.16E-09NS 
    (-0.145) 

-0.18E-07* 
   (-1.878) 

Farmers' income      
(X7) 

 0.27E-15** 
     (2.275) 

0.22E-15*** 
   (11.75) 

0.73E-09*** 
   (3.340) 

0.68E-09NS 
    (1.295) 

0.75E-09* 
   (1.756) 

R²  0.790 0.790   0.790 0.790 0.790 
F-Count/LR  9.523*** 26.356*** 26.356*** 26.356*** 26.356*** 

Explanation:  
-  OLS       : Ordinary least square 
-  Depvar   : Heteroscedasticity improvement with dependent variable 
-  Mult       : Heteroscedasticity improvement with multiplicative 
-  Stdlin     : Heteroscedasticity improvement with standard deviation which  is a linear  
                    function of exogenous variable 
-  Varlin     : Heteroscedasticity improvement with variance which is a linear  
                    Function of exogenous variable 
-  *** : significant on  : 1 % 
     ** : significant on  : 5 % 
       * : significant on  : 10 % 
   NS : not significant on  : 10 % 
-  The number in brackets is t-count 
-  T-table (with df = ) towards : 1% = 2,576;  : 5% = 1,960;  
    and : 10% = 1,645 
-  F-table, on : 1% = 2,510; : 5% = 1,940; and : 10% = 1,670 
-  Chi-Square, on  : 1% = 20,090; : 5% = 15,510;  
    and : 10% = 13,360 

Heteroscedasticity occurred if the variance of each element on the disturbance ui was 
not constant. The problem of heteroscedasticity often occurred in cross-sectional data [27]. 
In order to detect heteroscedasticity problems, this study used the Harvey Test, Glesjer's 
Test, Koenker Test and Breusch-Pagan Test methods. The results of the analysis showed 
that there was a heteroscedasticity problem that occurred in the estimator model. To 
eliminate the effect of heteroscedasticity, an improved model was also used, namely the 
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depvar model (improvement of heteroscedasticity with the dependent variable), the mult 
model (improvement of heteroscedasticity with multiplicative), the stdlin model 
(improvement of heteroscedasticity with standard deviation is a linear function of 
exogenous variable), and the varlin model (improvement of heteroscedasticity with 
standard deviation is a linear function of exogenous variable). Accordingly, the 
heteroscedasticity with variance was a linear function of exogenous variable which the 
results were presented in Table 4. 

Based on the results of the analysis in Table 4, it was known that the heteroscedasticity 
model had a coefficient of determination ( ) of 0.79.  From the statement mentioned, it 
presented that as much as 79.00 percent of the variation in the value of the risk coefficient 
or farmer behavior towards risk was explained by variations in land area, age, education, 
experience, number of family members, frequency of failure during the last five years, and 
income from farming, while 21.00 percent was explained by other variables that determined 
but were not included in the model. 

The calculation results obtained that likelihood ratio (LR) value of 26.356 is greater 
than the chi-square value chi-square ( of 20.090). As a result, the independent 
variables jointly had a significant effect on the dependent variable. In other words, farmers' 
behavior towards risk was influenced by the socio-economic characteristics of farmers 
altogether which included land area, age, education, experience, number of family 
members, frequency of failure during the last five years, and income from farming. 

Based on the Depvar model (heteroscedasticity improvement with the dependent 
variable), it was known that all independent variables had a significant partial effect on the 
dependent variable. Based on the results of the analysis of socio-economic factors that 
influenced the behavior of farmers on the risk of shallot farming (Table 4), those can be 
described as follows: 

3.3.1 Land Area 

Farmers had a relatively narrow land area which was an average of 0.1860 hectares. Based 
on Table 4, it showed that the land area had a regression coefficient which was negative and 
significant meaning that by increasing the land area, it could significantly reduce the risk 
coefficient of ceteris paribus. In other words, the wider the farm land, the more averter the 
farmers were to the risk of failure. These findings were in accordance with several studies 
conducted by [6,12,28,29], but it had contradicted results with a study carried out by [30]. 

For farmers, the decision to plant shallots was actually a risky decision due to the 
uncertainty factor. If the narrow land was already risky, especially with a large area, the 
risk of failure was even greater. In addition to the uncertainty factor, the risk of this failure 
was also due to erratic seasons or rains, for example, planting shallots in the dry season 
where there should be no rain in fact there was rain affecting the growth and production of 
shallots. 

3.3.2 Farmers’ Age 

The average age of farmers was 35 years with the oldest 65 years old and the youngest 28 
years old. Age had a regression coefficient which was negative and significant meaning that 
increasing age could significantly reduce the risk coefficient of ceteris paribus. In other 
words, the older the farmer, the more averter he was to the risk of failure while the younger 
the farmer the less averse he was to the risk of failure. 

This issue was understandable because there were some farmers who were older even 
though they had more experience and skills but were usually more conservative and tire 
more easily. Younger farmers, although lacking in experience and skills, behaved more 
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2R

tabel2

progressively towards new innovations and were physically stronger. Hence, this 
progressive nature tended to shape the behavior of young farmers who had willingness to 
take risks more. Regarding the statement mentioned, it was shown by some young farmers 
who started to dare to change in the use of production factors, for example, they were no 
longer using chemical fertilizers and switching to organic fertilizers, including they had 
started to reduce the use of chemical pesticides. Also, they could use chemical pesticides if 
they would do considered necessary because there were pests and diseases. The farmers' 
habit which has been going on so far was to always spray using chemical pesticides once a 
week whether there were pests or diseases or not. These findings were in line with several 
previous studies conducted by some experts, and those were [6, 9, 12, 28-30] who had same 
results although in the research of [6] and [28], age was not significant. However, the trend 
was the same, namely age was inversely proportional to the risk coefficient. Consequently, 
this result contradicted with the results of [24] study which showed that younger farmers 
were more risk averse than older farmers. 

3.3.3 Farmers’ Education Background 

The length of time that farmers had taken formal education was 13 years on average and 
had a distribution of 9 to 21 years. On average, farmers had completed Junior High School 
(SLTP). Besides, farmer's education variable had a positive and significant regression 
coefficient. As a result with increasing education, it could significantly increase the risk 
coefficient by assuming other factors remain. In other words, the higher the level of 
education, farmers were more willing to take risks. In regards to the statement mentioned, 
this could happen because the average farmer had a High School education (SMA), and 
usually farmers with higher education were willing to take risks. Thereupon, these results 
were consistent with the results of research carried out by [9, 28, 29]which showed that 
farmers with higher education behaved more willingly towards risk than farmers with lower 
education. 

3.3.4 Farmers’ Experiences 

Farmers' experiences in farming shallots vared widely. The experience of farmers in shallot 
farming varied from 9 years to 17 years with an average of 12 years. The experience of 
shallot farming farmers had a positive and significant regression coefficient. As a reason, 
with the increase in shallot farming experience, the risk coefficient of ceteris paribus could 
significantly increase. In other words, the more mature the experience of farmers in farming 
shallots, the less risk averse farmers could be. Thereupon, these findings were consistent 
with several previous studies conducted by [6, 12, 28-31]. 

The knowledge and skills of farmers in farming shallots were obtained from their 
experience and observations, both the experience gained from generation to generation and 
the experience gained from the surrounding environment. Farmers who already had mature 
experience and were willing to learn from experience, were quite skilled and knew the 
possibility of something happening as a result of the decisions they made, for example 
regarding prices and productivity. From the statement mentioned, this was shown by some 
farmers who were members of farmer groups. Before deciding to cultivate the shallots, they 
always considered the events or experiences of previous years. In addition, they also 
conducted surveys to other areas that cultivated similar commodities because if other 
regions also worked on the same commodity, it was certain that the price when the harvest 
would fall so that the alternative crops were needed. Therefore, the experience of failure in 
the past can be a very valuable lesson for farmers, and farmers will try to anticipate so that 
similar failures do not occur. 
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3.3.5 Number of Family Members 

The number of family members had a distribution between 1 until 3, and the average farmer 
had 2 family members. The variable number of family members had an elasticity that was 
positive and significant, meaning that with increasing family members, it could 
significantly increase the risk coefficient assuming other factors remain. From the statement 
mentioned, the more the number of family members, the smaller the farmer's aversion to 
risk. 

Regarding the issues occurred; the number of family members was closely related to the 
availability of labor. It should be noted that shallot farming required a lot of manpower. 
Most of the farmers used the labor in the family for all activities started from seed 
preparation, tillage, planting, weeding, fertilizing, watering, and harvesting to post-harvest. 
In addition, the results of this study also showed that the large number of family members 
required the head of the family to work harder so that the results obtained were high. As a 
result, they could meet the needs of the family. From the statement mentioned, it was an 
encouragement for farmers to behave more willingly to take risks. Accordingly, these 
results were in line with the findings of [6, 28-31], but those showed the contradicted 
results from research [24]. 

3.3.6 Failure Frequency 

The failure of shallot farming in most farmers was due to the uncertainty of the season 
which caused the emergence of pests and diseases. In addition, the failure to farm shallots 
was also caused by the unstable price factor plus the high cost of farming shallots. The 
frequency of failure during the last five years had a distribution between 0 to 1 time, and 
the average was 0.06 times. Besides, the elasticity of the failure frequency of shallot 
farming had a negative and significant value. As a result, by increasing the frequency of 
failure, it could significantly reduce the risk coefficient assuming other factors remain. In 
other words, the greater the frequency of failure, the greater the farmer's aversion to risk. 
Hence, this result was  in accordance with the results of [28] research which showed that 
the frequency of failure was inversely proportional to the risk coefficient, in other words, 
the greater the frequency of failure, the more averter farmers are to risk. 

3.3.7 Farmers' Income 

Farmers' income from farming for a year ranged from IDR 25,000,000 to IDR 145,000,000 
with an average income of IDR 82,500,000 per year. Most of this income was obtained 
from shallot farming (twice) and polowijo. Farmers' income from farming for a year had a 
positive and significant elasticity. As a result, with increasing income from farming, it 
could significantly increase the risk coefficient ceteris paribus. In other words, the increase 
in income from farming would be able to lead to less risk aversion by farmers. The results 
of this study were in line with several previous studies conducted by [9, 24, and 29], it was 
not significant, but the tendency was the same, for example, the income was directly 
proportional to the coefficient of income risk. However, the results of this study showed the 
contradictive results with a study carried out by [6]. 

Regarding the results mentioned, this was reasonable because the main motivation of 
farmers in farming shallots was to obtain high income. Besides, shallot farming required 
high costs, so that high income or income was required. There were even some farmers who 
had high income or capital dared to cultivate the shallots on a larger scale. They were not 
afraid to face the risk of failure because they still had a budget for their daily needs. 
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high costs, so that high income or income was required. There were even some farmers who 
had high income or capital dared to cultivate the shallots on a larger scale. They were not 
afraid to face the risk of failure because they still had a budget for their daily needs. 

4 Conclusions and Policy Implication 

4.1 Conclusion 

The research results showed that shallot farming had a fairly high variation or risk of 
income. Two variables that directly affected the income of farmers obtained from their 
farming were production and price. The risk of shallot farming income which might be 
cultivated by farmers was greater due to variations in production. 

By using quadratic utility function analysis from 100 sample farmers, the results were 
obtained that 94 percent of sample farmers had adverse behavior towards the risk of shallot 
farming, 6 percent of sample farmers had neutral behavior towards the risk of shallot 
farming and none of the farmers lowed to risk the shallot farming. 

Socio-economic factors which significantly influenced the behavior of farmers on the 
risk of shallot farming were land area, age, education, experience of farming shallots, 
number of family members, frequency of failure to farm shallots during the last five years, 
and income from farming. From this research results, the area of land, age of the farmer and 
the frequency of failure to farm shallots during the last five years had a negative effect 
while education, experience of farming shallots, number of family members, and income 
from farming had a positive influence. To sum up, the wider the area of land, the older the 
farmer and the more often they fail, the greater the farmer's aversion to risk. Meanwhile, the 
higher the education level, the more experienced shallot farming can be, the greater the 
number of family members, and the higher the income from farming, the smaller the risk 
aversion of farmers. 

4.2 Policy Implications 

The results showed that the risk of shallot farming income which may be cultivated by 
farmers is greater due to variations in production. This difference in production variation is 
also due to the fact that the planting of shallots is not simultaneous. Besides, the farmers 
who cultivate shallots on time will obtain optimal results while those who cultivate not on 
time will obtain non-optimal results. Thereupon, this situation requires a government policy 
regarding the right time for planting shallots. Through counseling, farmers are given an 
understanding of the right time to plant shallots. 
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