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Abstract 

This research aims to (1) measure the production and income risk of broccoli farm; (2) 

analyze the behaviour of farmers against risk (risk lover, risk-neutral, or risk averter); (3) 

analyze the factors that influence the behaviour of farmers against the risk of broccoli 

farming. The study was conducted in the Kutabawa Village Area, Karangreja Sub-
district, Purbalingga Regency. The analysis used in this study was by calculating the 

variance and the smallest real difference test (Ordinary Least Square). The number of 

samples was 52 broccoli farmers. The results showed that (1) the risk of broccoli 
production in the rainy season (0.170 or 17.0%), the dry season (0.168 or 16.8%). 

Meanwhile, the risk of broccoli income in the dry season (0.877 or 87.7%), rainy season 

(0.808 or 80.8%); 2) broccoli farmers in the research sites are mostly risk-averter; (3) 
factors that affect the increase of farmers’ reluctance towards the risk is the level of pest 

attack and the risk of production. Meanwhile, the planting area, farmers’ education, and 

non-farm incomes affected to decrease the farmers’ reluctance or increase the farmer’s 

courage to face the risk. 
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1. Introduction 

Food is a basic need that plays a crucial role in life [1]. Broccoli is one of the 
horticultural commodities which are classified as nutrient-rich plant foods for the 

fulfilment of people's nutrition. Broccoli contains bioactive phytochemicals such as 

nitrogen-sulfur compounds, phenolic compounds, and nutrients [2]. Many people in 
Kutabawa Village, Karangreja Sub-district, Purbalingga Regency are starting to work on 

broccoli plants with the consideration that the selling value of their products will be 

higher than cabbage, carrots, mustard greens, and tomatoes which have become residents 

farming. However, there are obstacles when arises broccoli farming in Kutabawa Village, 
which is low productivity because the farmers are faced with risks and uncertainties. This 

factor is an externality, a factor that is not under the farmer’s control [3]. The risks faced 

by farmers will be affecting production and income, and also affect the behaviour of 
farmers in making business decisions [4]. Natural risks and market risks are the main risks 

for farmers in agricultural production [5]. Farmers, especially small farmers with narrow 

land, are reluctant to bear risks (risk averter) such as price risk during harvest and 
production risk. Almost all of the farmers are poor farmers with a low income, so they 

must be smart to choose the best technique and plant variance that profitable for their 

farm [6]. Farmer's aversion to risk influences investment behaviour. The amount of 

investment positively affects the number of products produced, which affects the amount 
of income [7]. 

The objectives of this study are: (1) to measure the risk of production and broccoli 

agricultural income; (2) analyzing the behaviour of farmers towards risk (risk lovers, 
neutral risks, or risk aversion); (3) analyze the factors that influence the behaviour of 

farmers on the risk of broccoli farming. 
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2. Literature Review 
2.1. Taking Risk in Agricultural Field 

Much of the literature has addressed the issue of how individual risk preferences shape 
behaviour and decision-making processes. Much research on decisions under uncertainty 

is focused on individual risk attitudes. Many other factors can mask the relationship 

between risk attitude and the observed decision to influence decisions under uncertainty 

[8]. The questionnaires and associated measures of risk are based on theories of risk in 
economics, finance, management, and psychology. A complication was introduced by 

defining risk as a chance of loss [9]. Each people has a different way to resolve every 

problem that involves risk and uncertainty. People are chosen based on risk attitudes that 
are recognized in many situations [10]. Risk-taking behaviour is divided into three 

different types. A risk lover takes additional risks in making investment decisions that 

have a relatively low additional return. The decision is in return for the risk [11]. A risk-
neutral to make a decision based on the minimal cost that used, so decision-makers define 

a set of decisions that are expected to minimize costs. A person who is reluctant to take 

risks would instead measure risk and determine what qualifies as the worst choice, rather 

than choosing elements that minimize expected costs [12]. Risk averter behaviour usually 
the abhorrence of debt, and make a limitation on innovation and adoption of new 

technology [13]. In practice, most people show a reluctance to risk, preferring low risk to 

high risk [14] because the term risk-taking refers to the selection of options with higher 
yield variability and a broader scope of results [15]. The role of taking a risk on an 

agricultural field, we can control from the economic analysis for the factors that determine 

such as agriculture investment [16]. Behaviour that toward risk is an essential factor in the 

study of making a decision of farm and many economic analyzes show that many farmers 
are reluctant to take risks, and are slow to accept ideas that are not proven. Agricultural 

behaviour is identified as risk aversion, innovation, diversification, non-agricultural 

employment, the environment, production, management, law, stress, pessimism, and 
satisfaction only in the agricultural sector [13]. 

 

2.2. Broccoli Cultivation 

Genotype, maturity at harvest, weather, cultivation, and storage conditions are factors 

that can affect the content of bioactive compounds in fruits and vegetables [17]. In the 

cultivation of vegetable crops such as broccoli, requires a large number of nutritional 

extracts around 500.0 kg ha-1 N throughout its production cycle. High nutritional demand 
is related to the low investment capacity of farmers who have improper crop nutrition 

management resulting in low production yields [18]. Water supply in broccoli cultivation 

is critical at the planting stage. If the rainfall supply is sufficient to keep the soil moist 
when plants are planted, the need for irrigation water is zero [19]. Broccoli can be 

harvested when the flower is still not ripe and the entire sepals around the flower. 

Immature organs require a continuous supply of water, nutrients and hormones. This need 
is used to maintain homeostasis. After harvesting, these organs will experience severe 

stress [20]. Based on previous research, there are different maturity periods after planting 

in the field; extremely early (less than 55 days), early (55–65 days), middle (65–75 days), 

late (75–85 days), and extremely late (more than 85 days)[21]. 

Broccoli and other cole plants are plants that are susceptible to attack by several insect 

pests and diseases. Insect pests that always interfere with broccoli crops are diamondback 

moth (Plutellaxylostella) that still no resistance is available between germplasm that can 
be crossed [22]. However, several studies have found differences in broccoli cultivation 

depending on the season, the micronutrient plants tested, and the fertilizer used, making it 

difficult to make conclusions about the effects of the cultivation system [23]. Climate 

change is also hampering agricultural growth [24]. 



         International Journal of Advanced Science and Technology 

Vol. 29, No. 4, (2020), pp. 2523 - 2529 

 

 

  2525 

 
ISSN: 2005-4238 IJAST  

Copyright ⓒ 2020 SERSC 

 

 

3. Methodology 

Data collection was carried out for six months (March-August 2015) in Kutabawa 

Village, KarangrejaSubdistrict, Purbalingga Regency, with the consideration that many 

farmers switched to planting broccoli in that location. The type of data in this research is 
primary data and secondary data. Data collection was carried out using interview 

techniques, which were conducted on 52 farmers who planted broccoli for two 

consecutive growing seasons. 

 

3.1. Broccoli Farm Risk Analysis 

Broccoli farming risk analysis includes production risk, and income risk analyzed 

using the coefficient of variation () and (). The coefficient of variation is a measure of 
the relative risk obtained by dividing the standard deviation by the expected average 

value. This method is using production data, costs, product prices, and income obtained 
from broccoli farming. Measurement of production and income risk [7] is: 

    or V(Y) = Y /Y    (1) 

where θ or V (Y) is a variance coefficient of production, Y is a standard deviation, and 

Y is average production (kg).The value of income risk determined by 

 or V(I) = I / I         (2) 

where  or V(I) is income variance coefficient, I is standard deviation, and I is average 
income (Rp). 
 

3.2. Farmer’s Behavior Towards Broccoli Farm Risk Analysis 

In factor analysis that influences broccoli production, regression coefficients will be 

obtained, which is also the production elasticity of the most significant inputs 
(unstandardized coefficients) and the most substantial input contribution (standardized 

coefficients). By entering input prices, input quantities, product prices, average products, 

and coefficient values of variation from production risk into parameter K(S). 
 

)1(
1
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yPyfi

PxiXi
SK


        (3) 

Note: K(S) is the risk rejection parameter. is the production variance 
coefficient.Pxi is i-th input price; Xi is i-th input. Py is product price; fi is production 

elasticity from i-th input. Yis the mean of production. The farmers were classified 
into three groups based on the value of risk parameter K(S). A farmer is a risk-lover 

if 0<K(S)<0.4, risk-neutral if 0.4K(S)1.2, and risk-averter if 1.2 < K(S) < 2.0. 

 

3.3. Factors Affecting Farmer's Behavior Towards Broccoli Farm Risk Analysis 

To find out the factors that influence the farmer’s behaviour on the risk of broccoli 

farming, the estimation model [25], [26] is: 





11

1

0)(
i

ii diDiXSK        (4)     

K(S) =   0 + 1 X1 + 2 X2 + 3 X3 + 4 X4 + 5 X5 + 6 X6 + 7 X7 + 8 X8 +  9 X9 + 

10 X10  + 11 X11  +d1D1 +       (5) 

Analysis model tested using Ordinary Least Square (OLS) through two stages: (1) 

testing of classical assumptions, and (2) testing of the suitability of the model [27]. 
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4. Results and Discussion 
4.1. The Value of the Production Risk and Broccoli Farming Income Risk 

From the data obtained and the calculation of variance, it is shown that the risk of 

broccoli production in the rainy season (0.170 or 17.0%) and the dry season (0.168 or 
16.8%). Meanwhile, the risk of broccoli income in the rainy season is 0.877 or 87.7%, and 

the dry season is 0.808 or 80.8%. 

 

4.2. Farmer’s Behavior Towards Broccoli Farm Risk 

Farmer’s behaviour towards broccoli farm risk was confirmed by K(S) parameter. In 

Table 1, we can see there is six value of factors that used to determine parameter K(S) on 

the rainy and dry season. 

Table 1. Factors Value of Parameter K(S) 

Description  Pxi Xi Py fi y 

Rainy 

Season 

0.170 Labor’s 

wage each 

respondent 

Labor’s 

wage each 

respondent 

Broccoli 

price 

mean 

0.223 14,401.63 

Dry 
Season 

0.168 Labor’s 
wage each 

respondent 

Labor’s 
wage each 

respondent 

Broccoli 
price 

mean 

0.220 15,494.63 

Table 2 shows that in the rainy season, there is 1 risk-lover farmer (1.92%), 8  risk-
neutral farmers (15.38%), and 43 risk-averter farmers (82.69%). In the dry season, there 

are 3 risk-lover farmers (5.77%), 9 risk-neutral farmers (17.31%), and 40 risk-averter 

farmers (76.92%). 

Table 2. Farmer’s Behavior Towards Risk 

Description Farmer’s Behavior Towards Broccoli Farm Risk 

Risk-lover Risk-neutral Risk-averter 

People Percent 

(%) 

People Percent 

(%) 

People Percent (%) 

Rainy Season 

Samples = 52 
1 1.92 8 15.38 43 82.69 

Dry Season 

Samples = 52 
3 5.77 9 17.31 40 76.92 

Mostly farmers on every plant season have a risk-averter behaviour. Problems such as 

production risk due to weather variability, climate change, and limited natural resources 

are often faced by farmers [28]. Rejection behaviour on risk-averter farmers is generally 

done with using certified seed so that the production level will increase, the use of organic 
fertilizer in massive amounts, and phosphorus fertilizer in order to complete the NPK 

needs. Certified seeds are seeds that are produced from known genetic origin seeds and 

genetic purity. These seeds are controlled and tested for production, processed and 
declared to follow the Law on Seeds. The use of high-quality seeds is a prerequisite for 

farmers to get higher yields. Thus, farmers will get higher profits [29]. Seed selection is 

made to reducing the risk that caused by soil fertility decreasing due to soil surface 
erosion and land slope, watering plants during the dry season, and do integrated pest 

control to reduce the risk of pest attack. The characteristics of conventional agriculture to 

increase crop yields are the use of superior varieties, irrigation water, chemical fertilizers, 

and synthetic pesticides [30]. 
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4.3. Factors Affecting Farmer's Behavior Towards Broccoli Farm Risk Analysis 

The analysis results of factors that affect a farmer’s behaviour towards broccoli 
farming risk are shown in Table 3. 

Table 3. Farmer’s Reluctance Increasing Factors 

Variables Sign Coefficient Std. Error t-Statistic Probability 

Rainy Season      

C +/- -1.462598* 0.834939 -1.751742 0.0821 

Planting Area - -0.156407** 0.053742 -2.910309 0.0042 

Farmer’s Age - 0.004163
ns

 0.016175 0.257385 0.7973 

Education - -0.058001** 0.027428 -2.114697 0.0363 

Farming Experience - 0.004645
ns

 0.017376 0.267355 0.7896 

Number of Family 

Dependents 

- 0.039404
ns

 0.060371 0.652702 0.5150 

Farm Income - -5.86E-07
ns

 4.78E-07 -1.224961 0.2227 

Non-Farm Income - -1.39E-08** 5.21E-09 -2.661559 0.0087 

Pest and Plant Disease + 0.134949*** 0.030247 4.461643 0.0000 

Land Slope + 0.001176
ns

 0.007042 0.166996 0.8676 

Production Risk + 9.914503*** 2.271468 4.364800 0.0000 

Income Risk + 9.00E-31
 ns

 5.67E-30 0.158896 0.8740 

Dummy Growing Season - 0.370278*** 0.108360 -3.417110 0.0008 

Farming Experience - 0.004645
 ns

 0.017376 0.267355 0.7896 

R2  0.640420    

F-statistic  17.083479***   0.00000 

Dry Season      

C +/- -0.171426
 ns

 0.469654 -0.365004 0.7153 

Planting Area - -0.068955* 0.050847 -1.356128 0.0758 

Farmer’s Age - 0.000104
 ns

 0.010201 0.010169 0.9919 

Education - -0.042193** 0.020999 -2.009231 0.0451 

Farming Experience - 0.007618
 ns

 0.011164 0.682412 0.4953 

Number of Family 

Dependents 

- -0.030072
 ns

 0.046276 -0.649843 0.5161 

Farm Income - -3.90E-07
 ns

 2.61E-07 -1.491516 0.1366 

Non-Farm Income - -8.07E-09*** 2.00E-09 -4.029788 0.0001 

Pest and Plant Disease + 0.059575*** 0.014765 4.034859 0.0001 

Land Slope + -0.005594
 ns

 0.005870 -0.952959 0.3411 

Production Risk + 5.848906*** 1.514870 3.860996 0.0001 

Income Risk + 6.59E-30
 ns

 4.90E-30 1.344121 0.1796 

Dummy Growing Season - -0.250395* 0.115629 -2.165504 0.0309 

Farming Experience +/- -0.171426
 ns

 0.469654 -0.365004 0.7153 

R2  0.644231    

F-statistic  16.984299***   0.00000 

Analysis results in Table 3 show that on rainy season the value of determination 

coefficient (R2) is 0.640420 or 64.04%and the dry season is 0.644231 or 64.42%. Fcalculated 

in the rainy season is 17.083479, and in the dry season 16.984299, both of them are 

bigger than the value of Fstat (α = 1%). So, the independent variable together affects the 
dependent variable or K(S) parameter. One of the factors that can affect farmers' 

behaviour towards the risk of broccoli farming is the specific plant area of sample farmers 

is 0.88 hectares with a minimum area of 0.25 hectares. Plant area has a negative effect on 
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K(S) parameter at all plant season, so with the increase of plant area will make the 

farmer’s reluctance decreasing or the farmer’s courage increasing to face the risk. 

Another factor that can affect the farmer’s behaviour is the formal education of farmers. 

The average formal education of sample farmers is 10.65 years, the lowest education level 

is six years, and the highest is 12 years. So, the average sample had completed their study 

in Junior High School. The formal education variable has a negative effect on K(S) 
parameter, so the higher education level of the farmer, the reluctance behaviour towards 

the risk will decreasing, or the farmer’s courage increasing. The next factor is the non-

farm incomes of farmers, which has a negative effect on K(S) parameter. So, the increase 
of farmer’s non-farm incomes will make the farmer’s reluctance decreasing or the 

farmer’s courage increasing to face the risk. 

Pest attack factorhas a positive effect on K(S) parameter. It is due to on rainy season 

the heavy rainfall with high intensity will increase humidity and low temperature. This 
condition makes pathogens very easy to evolve, especially from the fungus froup. Thus, 

in the rainy season, the level of disease attacks is high, and it will increase farmer’s 

reluctance to the risk. Meanwhile, in the dry season, the level of pest attack is high caused 
by approaching the transition of season. This condition very suitable for pest to evolving, 

primarily pest that eats leaf and crop of broccoli. The higher pest attack will make the 

farmer’s reluctance increase. However, the farmer can avoid this risk with pesticide 
spraying frequently.The production risk factor has a positive effect on K(S) parameter. 

The higher production risk will increasing farmer’s reluctance to the risk. Moreover, plant 

season also affected farmer’s behaviour, so the percentage of farmers that have a reluctant 

behaviour is more significant on rainy than the dry season. 
 

5. Conclusion 

Broccoli production risk on rainy season is 0.170 or 17.0% and on the dry season is 

0.168 or 16.8%. Meanwhile, broccoli income risk on rainy season is 0.877 or 87.7% and 

on dry season 0.808 or 80.8%. So, the income risk is more significant than the production 
risk at all plant season. Furthermore, the broccoli farmers in the research area mostly have 

risk-averter behaviour. Furthermore, factors that affect farmers’ reluctance increasing are 

the level of pest attack and production risk. Meanwhile, plant area, farmers’ education 
level, and non-farm income affect decreasing of farmers’ reluctance behaviour to face the 

broccoli farming risk. 
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