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Abstract - This study aimed to analyze the net income variables of 2 cobs hybrid corn farm using panel data. The study 
was implemented in three districts of corn production center of 2 cobs hybrids corn in South Sulawesi. Using survey 
method on 75 farm samples with three period of times (2015-2017). Observations were made on each sample with two 
cropping indexes, so that the total observation data was 450. There were 19 variables observed; total area of farming (X1); 
soil processing (X2), productivity (X3), seed price (X6), fertilizer price (X7), pesticide price (X8), labor cost (X9), cost of 
living (X10), post-harvest cost (X11), irrigation cost (X12), equipment and machine maintenance cost (X13) and depreciation 
cost (X14). The data were analyzed by harvest data regression using Eviews 7. The analysis showed the determinant (R2) 
0.563. That was, 56.30% net income was determined by 14 variables, while the remaining 43.70% was determined by 
other variables not included in the model. Out of the 14 variables, there were 9 significant variables (p <0.05) and can be 
categorized as determinant variable. That was; X1, X3, X4, X5, X9, X10, X11, X12 and X14. While 5 not-significant variables 
(p> 0.05) were categorized as not-determinant; the X2, X6, X7, X8, and X13. These 5 variables directly affect the 
productivity, not the net income. Without ignoring the 5 not-determinant variables, it is suggested that farmers should 
prioritize the 9 determinant variables in the increase of net income 2 cobs hybrid corn farm. 
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I. INTRODUCTION 

In Indonesia, corn commodity plays an important role as 
raw material for animal feed industry and household food 
industry. Approximately 67% of domestic corn production 
is used for raw materials for animal feed and fish industry, 
25% for small scale of households industry, and 8% was 
consumed by the population (CADIS, 2017). The total of 
corn cultivation area in Indonesia is about 3.3 million ha, 
96% is owned by the farmer's and 4% by the company 
(Nuryati, 2016). Thus means, corn also acts as a productive 
field for the increasing income and prosperity of rural farm 
households. The capability of corn farming to provide 
prosperity to the farmer depends on the net income (Yorobe 

and Smale 2012, Mathengeet al 2014). Therefore, the 
improvement of net income of corn farming is an issue that 
is always interesting to be studied. 

The previous hybrid corn net income studies have been 
done by; Otunaiya et al, 2013; Banerjee et al, 2014; Miladis 
et al., 2014; Zalkuwi et al, 2014; Dhakal et al, 2015; 
Koondhar et al, 2016; Garba et al, 2017; Surhano and Rusdi, 
2017; Wang et al, 2017; Choudhri et al., 2018. However, the 
researchers are still focused on cross-section data, not using 
panel data (combined cross-section and time data) yet. The 
use of panel data in agricultural research is highly 
recommended because agricultural production has quality 
variation, seasonal variability, and varying cost of
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 production (Baylis et al., 2011; Platoni et al., 2012; Olatunji 
and Matthew, 2016). The advantages of using panel data 
include providing more observation data so that the 
distribution of data is closer to normal, increasing the degree 
of freedom (degree of freedom) and minimizing errors 
(Gujarati, 2011). Accommodate the individual heterogeneity 
to obtain more accurate estimation models (Ekananda, 2014 
and Widarjono, 2016). 

The next problem is that previous studies related to the 
net income have not explicitly analyzed the 2 cobs hybrid 
corn farming. In South Sulawesi, especially in this study 
area, the 2 cobs hybrid corn variety is enthused by the 
farmers (Arsyad, 2016). 

Accordingly, this study aimed to analyze the net income 
variables of 2 cobs hybrid corn farming with panel data in 
the three center districts of hybrid corn production in South 
Sulawesi (Gowa, Takalar and Jeneponto). The results of this 
study are expected to be additional information for previous 
studies that have not take into account the 2 cobs hybrid 
corn and or have not used panel data. Also, can be an 
additional knowledge for farmers in improving their net 
income. If the price of corn decreases and/or input cost 

increases, the farmers can manage the input cost by reduce it 
based on their best-practice experience. 

II. MATERIAL AND METHODS 

1. Study area 

The research was conducted in December 2016 until 
March 2017 in three districts (Gowa, Takalar and 
Jeneponto) in South Sulawesi Province (Figure 1). These 
three districts were hybrid corn production centers in South 
Sulawesi since 2008 with the total area 1473 ha (Taufik et 
al, 2015). This 2 cobs hybrid corn (Figure 2), belong to 
single cross hybrid group with the characteristics; the height 
of stems about 223 cm with an average yield potential of 7-9 
tons of dry corn kernels per ha (Subagyo, 2018). The 
plantation index of hybrid corn farming in the study area 
takes place twice a year. Which are, March-August and 
September-December every year. 

 
 
 
 
 

 

 
       Figure 1. Study area (the picture will be replaced by the author) 
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Figure 2. The 2 cobs hybrid corn (photo was taken in the study area) 
 
2. Data and Research Variables 

The data used in this study was panel data, the 
combination of cross-section data with times-series. The 
cross-section data consisted of 25 random samples taken in 
each district so that the sample amounted to 75. Each 
sample was observed on 2 cropping index, so the cross-
sectional observation sample was 150 (75 sample x 2 index 
of cropping). The time-series data used was the last 3 years 
period (2014-2016), so that 450 (150 cross-section x 3 time-
series) observation data were obtained. 

There were 19 variables which estimated as net income 
determinant (Table 1). These variables were identified and 
adapted from the objective conditions of farming in the 
study area and the findings of previous studies (Otunaiya et 
al, 2013, Ntabakirabose et al, 2015; Wang et al, 2017). As 
shown on the Table 1, in addition to the area of land (X1) 
and productivity (X3), the other 17 variables use price 
concept or terminology. This refers to (Gittinger 2008 and 
Bidzakinet al, 2014) which defined cost as the price of 
goods or services paid by farmers in their farms.  

 

Table 1. Define Net income Determinant Variable. 

No Determinant Variable (units) Symbol  Define variable 
1 Net income (IDR) Net income Net income after deducting all expenses 
2 Total Area (ha) X1 The total area of 2 cobs hybrid corn farm  
3 Soil Processing (IDR) X2 The cost paid for the processing of the land 
4 Productivity (ton/ha) X3 Production rate of dried kernel corn per hectare 

5 Output Price (IDR) X4 
The amount of price received by farmers for the sale of dried 
kernel corn. 

6 Investment Cost (IDR) X5 
Total cost paid by farmers for investment goods such as 
equipment and machinery 

7 Seed Price (IDR) X6 
The cost paid by farmers for the seed needed in the 
production process 

8 Fertilizers Price (IDR) X7 
Total cost paid by farmers for all types of fertilizers used in 
the production process 

9 Pesticides Price (IDR) X8 
Total cost paid by farmers for all types of pesticides used in 
the production process 

10 The Cost of Labor (IDR) X9 
Labor costs paid by farmers outside the family labor during 
the production and harvesting process (outside post harvest) 

11 Cost of living (IDR) X10 
The living cost of farmers for daily consumption during the 
production and post-harvest process 

12 Post Harvest Cost (IDR) X12 Total cost paid by farmers in the post-harvest process, for 
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transportation of crop yield, corn processing, drying and 
packaging 

13 Irrigation Cost (IDR) X12 
Total cost paid by farmers for crop irrigation during the 
production process 

14 
Equipment Maintenance 
Cost (IDR) 

X13 
Total cost paid by farmers for equipment and machinery 
maintenance 

15 Depreciation Cost (IDR) X14 

Total cost paid by farmers for the depreciation of equipment 
and machinery, calculated on the straight-line method 
(Straight Line Method) 
 

 
3. Collection of Data 

The collection of data was done through observation and 
interview techniques. Observations were conducted on 
farming area along with recorded net income determinant 
informed by farmers. As for the historical data (times-series) 
that were not recorded by farmers, researchers tried to help 
them to recall. The interviews and data collection were 
conducted using a questioner.  

 

4. Statistical Analysis of the Data  

4.1.  Model estimation  

The data were analyzed by panel data regression using 
software-eviews 8 based on Widarjono's guidance (2016). 
Panel data regression has the same objective as multiple 
linear regression, i.e. predicting the value of 
intercept/constant (β0) and coefficient (βi; 1,2,3, ... n). The 
equation model used for (β0) and (βi) estimation as follows. 
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Where: 


�.		         = Intercept 

	�;�,�,�,..�	= Variable coefficient��; i: 1, 2, 3….n 

��,�,�,.….� = Determinant Variable 

€�� it      = Residual/error, i; 1,2,3…n,ti, the period observation (year) 1,2,3 
 

Equation (1) is transformed into natural logarithm (Ln) to 
normalize the units of different variables (Gujarati, 2011). 
The transformation of Ln also serves to make the estimation 
model linear; the data distribution is nearly normal and free 

from the problem of heteroscedasticity (Ekananda, 2014; 
Widarjono, 2016). The model of natural logarithmic 
equation (Ln) is as follows (2). 
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Estimation (β0) and (βi) are done through 3 (three) 
approach models, namely Common Effect (CE), Fixed 
Effect (FE), and Random Effect (RE). The CE model, 
equation (2), assumes that data between individuals are 
equal throughout the observation, thus ignoring the 

existence of individual or time dimensional differences. The 
FE model, assuming the intercept value of each district 
region is different (β0i), the coefficient (βi) between regions 
is same, and the intercept distinction is denoted by (β0i), not 
(β0), equation (3). 
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The RE model assumes that each region has different intercept (β0i), as a random variable, and takes into account random error (€ 

it + µit) that may occur along the cross section and time series data, equation (4). 
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4.2. Model Accuracy Test and Classic Assumption 

To know the best model of the three models (CE, FE, 
RE), the Chow, Hausman and Langrangge Multiplier (LM) 
test are conducted (Ekananda, 2014 and Widarjono, 2016). 
The Chow test is used to select the best model between CE 
or FE by comparing the F-count value. Criteria, if F>0.05 
then the accurate model is FE, and if F<0.05 then the right 
model is CE. Hausman test is used to select the best model 
between FE or RE. Criteria, if the value of chi-squared 
>0.05 then the exact model is RE, if the value <0.05 then the 
selected model is FE. The Langrangge Multiplier (LM) test 
is used to select the best model between CE and RE. 

Criteria, if the value of LM (arithmetic) > chi-squared at the 
confident level (α) 0.05, then the selected model is RE, if 
LM < chi-squared then the selected model is CE. The model 
selected should proceed with classic assumption test such as 
linearity test, normality test, multicollinearity test, 
heterochemicality, and autocorrelation, in order to obtain the 
Best Linear Unbiased Estimator (BLUE) estimation model 
or free from violation of classical assumptions (Gujarati, 
2011; Ekananda, 2014; Widarjono , 2016). 

 
 

III.RESULT 

1. Estimation Model  

Table 2. Regression results of panel data model of CE, FE and RE 

Regression statistic  
Model  

CE FE RE 
Coef Prob Coef Prob Coef Prob 

(1) (2) (3) (4) (5) (6) (7) 
Intercept (βo) 6,388 0.062 7,090 0.013 6.663 0.027 
Total Area (X1) 0.112 0.000 0.037 0.000 0.122 0.000 
Soil Processing (X2) 0.004 0.057 0.047 0.606 0.016 0.901 
Productivity (X3) 0.340 0.000 0.520 0.031 0.488 0.000 
Output Price (X4) 0.442 0.000 0.339 0.019 0.397 0.031 
Investment (X5) 0.155 0.017 0.313 0.000 0.423 0.021 
Seed Price (X6) 0.012 0.506 0.107 0.136 0.045 0.707 
Fertilizer Price (X7) 0.041 0.005 0.022 0.120 0.026 0.051 
Pesticides Price  (X8) 0.007 0.092 0.023 0.071 0.013 0.062 
Labor Cost  (X9) 0.217 0.041 0.312 0.077 0.523 0.017 
The Cost of living (X10) 0.122 0.000 0.176 0.013 0.318 0.010 
Post Harvest Cost (X11) 0.141 0.057 0.522 0.120 0.226 0.011 
Irrigation Cost (X12) 0.077 0.012 0.023 0.071 0.413 0.022 
Equipment Maintenance Cost 
(X13) 

0.001 0.064 0.012 0.077 0.023 0.074 

Depreciation Cost (X14) 0.016 0.000 -0.076 0.033 -0.118 0.010 
F-Statistic 112.79 - 137.27 - 126.60 - 
Prob (F-Statistic) 0.027 - 0.031 - 0.020 - 
R-squared R2 (Determinant) 0.523 - 0.472 - 0.563 - 
Sources: Created by the authors based on the result of regression analysis of panel data using software 
Eviews 7 
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From Table 2, the columns 2 and 3 show the coefficient 

and probability values of the regression static column 1. 
Columns 4 and 5 are coefficient and probability values of 
the FE model, whereas columns 6 and 7 are coefficient and 
probability values of RE models. The probability used in 
this analysis was (α = 0.05), with significant criteria if p < 
0.05, and not-significant if p > 0.05. F-Statistics is the value 
of F Test or the simultaneous test of panel data regression. 
Prob (F-Statistics) is p-value of F test to assess significance 
level of simultaneous influence of determinant variable 

X1,1,3......14 against net income. Table 2 shows that the Prob 
(F-Statistic) CE model was 0.027; FE model 0.031 and CE 
model 0.020; they were at a significant level (p <0.05). This 
indicated that these three models can be used to estimate the 
net income of the farm. 

2.  Model Accuracy Test 

To find an appropriate estimation model, whether the 
CE, FE, or RE models need to proceed with the Chow test, 
Hausman test, and ML test (Table 3). 

 

Table 3. Model Accuracy Test 

Test Value Prob Results based on criteria 

Chow-test 149.005 0.0000 
The FE model was more precise than the CE 
model 

Hausman-test 210.0182 0.6003 
The RE model was more precise than the FE 
model 

LM-test 394.722  0.0100 
The RE model was more precise than the CE 
model 

Source: Created by the authors based on the test model data panel regression estimation using Eviews 7 software 
. 

The value of Chow-test showed F value 149.005 
(p<0.05), based on the criteria, it means FE model was more 
precise than the CE model. Hausman-test obtained value 
210.0182 (p > 0.6003), according to applicable criteria, it 
means RE model was more precise than FE model. 
Furthermore, Lagrange Multiplier (ML) test obtained value 
LM 394.722 (p<0.05), according to criteria, it means RE 

model was more appropriate than model CE. The whole test 
results revealed that RE model was more precise than CE 
and FE model. Based on thus result the RE model was the 
most suitable as model estimation Table 4.  

 
 

Table 4. Selected model estimation (Model RE) and determinant value 

Determinant Variable Coefficient  Std. Error  t-statistic  Prob. 
(1) (2) (3) (4) (5) 
Intercept (βo) 6.663 2.054 3.244 0.027* 
Total Area (X1) 0.122 0.021 5.810 0.000* 
Soil processing (X2) 0.016 0.007 0.941 0.901Ns 
Productivity (X3) 0.488 0.063 7.746 0.000* 
Output Price (X4) 0.397 0.015 26.467 0.031* 
Investment (X5) 0.423 0.037 11.432 0.021* 
Seed Price (X6) 0.045 0.016 1.250 0.707 Ns 
Fertilizer Price (X7) 0.026 0.009 1.238 0.051 Ns 
Pesticides Price (X8) 0.013 0.007 0.183 0.062 Ns 
Labor Cost  (X9) 0.523 0.181 2.890 0.017* 
The Cost of living (X10) 0.318 0.052 6.115 0.010* 
Post Harvest Cost (X11) 0.226 0.041 5.512 0.011* 
Irrigation Cost (X12) 0.413 0.026 15.885 0.022* 
Equipment Maintenance Cost (X13) 0.023 0.011 0.742 0.074 Ns 
Depreciation Cost (X14) -0.118 0.023 -5.130 0.010* 
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F-Statistic 126.60 - - - 
Prob (F-Statistic) 0.021 - - - 
R-squared (R2) atau  Determinant 0.563 - - - 
Source: Created by the author based on regression analysis of panel data using software Eviews 7; 
Note: * Sign means significant at level 5% (p <0.05), Ns = Not significant 
 

This selected model (RE) automatically complied the 
classical assumption because it use the general least square 
(GLS) technique, rather than the ordinary least square 
(OLS) technique (Gujarati and Porter, 2011; Ekananda, 
2014 and Widarjono, 2016). Thus, RE model is a Best 
Linear Unbiased Estimator (BLUE) estimation model or 
free of basic violation assumptions. Furthermore, R-squared 
(R2) in Table 4 was used as a result of determinative 
measurements to show how well this regression model 
approximates the value of the original data. The value of R2 
was 0.563 indicating that 56.30% of net income was 
determined by the 14 variables (Table 4), while the 
remaining 43.70% was determined by other factors not 
specified in this model.  

The value of F-statistics (Prob = 0.021) implied that 
simultaneously the Xi... 1, 2, 3 ... .14 variable has significant 
effect (p <0.05) on net income. However, partially (t-test) 
showed that only 9 determinant variables that have 
significant effect (p <0.05). That was, the area of farming 
(X1); ), productivity (X3), output price (X4), investment (X5), 
labor cost (X9), cost of living (X10), post-harvest cost (X11), 
irrigation cost (X12), and depreciation cost (X14). Other five 
variables that were not-significant (p> 0.05), soil processing 
(X2), seed price (X6), fertilizer price (X7), pesticide price 
(X8) and equipment maintenance cost X13.Regretional 
equations of RE model can be written as follows. 

Net income= 6.663+ 0.122X1+ 0.016X2+ 0.488X3+ 0.397X4+ 0.423X5+ 0.045X6+ 0.026X7+    
                     0.013X8+ 0.523X9+ 0.318X10+ 0.226X11+ 0.413X12+ 0.023X13-0.118X14……....(5) 
 

From equation (5), the intercept value of 6,663 (million 
IDR) was defined as the average net income value of the 2 
cobs hybrid corn farm contributed by the 14 variables (Xi; 

1,2,3 ... .14) assuming other variables outside the model were 
constant. Total area of farming (X1) contributed positively 
and significantly (p <0.05) to net income with coefficient of 
0.122. It means that every 1% increase of X1 will give an 
additional net income of its coefficient value (0.122). Vice 
versa, every 1% decrease will reduce net income by X1 
coefficient. Soil processing (X2) also contributed positively 
to coefficient 0.016 but not-significant (p> 0.05) so that 
statistically its contribution to net income questionable. 

 Productivity (X3), output price (X4) and investment (X5) 
contributed positively and significantly (p <0.05) to net 
income with coefficients of 0.488, 0.397 and 0.423, 
respectively. It can be interpreted that every 1% increase of 
each of these variables will provide an additional net income 
of the coefficient value, vice versa. Variable of seed price 
(X6); fertilizer price (X7) and pesticide price (X8) had 
positive contraction on net income with coefficient of 0.045; 
0.226; and 0.013. However, the effects of these three 
variables were not significant so that its contribution to net 
income was not convincing. 

The cost of labor (X9), cost of living (X10), the post-
harvest cost (X11) and irrigation cost (X12) also contributed 

positively and significantly (p <0.05) to net income with 
their respective coefficients; 0.523; 0.318; 0.226 and 0.413. 
Each 1% increase of each of these variables will provide an 
increase in net income by their respective coefficients, vice 
versa. The maintenance tool (X13) also gave positive 
coefficient 0.023 to net income but not-significant, so its 
contribution was doubtful. Further depreciation cost (X14) 
contributed negatively -0.118 and significant (p <0.05) to 
net income. It can be interpreted that every 1% increase in 
depreciation will decrease net income by its coefficient 
value (0.118), vice versa. 

IV. DISCUSSION 

1. Determinant Variable 

The findings of this study introduce 14 determinants of 
variables that contribute to net income of 2 cobs hybrid corn 
in the study area. Out of these 14 variables, 9 were 
significant (p <0.05), while the other 5 variables were not 
significant (p> 0.05). Significant can be interpreted as a 
determinant variable that can be accepted, believed and can 
be generalized (Sudjana, 2005, Gujarati, 2011) in 2 cobs 
hybrid corn farming population. At least, in the three 
districts (centers) the development of the study site was 
implemented. Thus the 9 significant variables can be 
categorized as net income determinant, while the 5 not-
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significant variables are categorized as not-determinant or 
not the deciding variable. 

The 9 determinant variables were; total area of farming 
(X1); productivity (X3), output selling price (X4); investment 
(X5); cost of living (X10), post-harvest cost (X11), irrigation 
cost (X12) and depreciation cost (X14). The results of this 
study correspond to some other findings (Otunaiya et al, 
2013; Banerjee at al, 2014; Mbamalu and Yigezu 2016, 
Wang et al, 2017, Harendra et al, 2018). 

The five authors reported that net income determinants 
of corn farming is the area of farmland (X1) where the 
medium size of farm (1.5-2.0 ha) provides net income 
higher than the small farm (0.75-1.5 ha). Selling price of 
output (X4); where 2-3% increase in selling prices from the 
previous selling price significantly (p <0.05) gives 
additional net income. Investment of machinery and 
equipment (X5); where machine and equipment investments 
have a very significant effect (p <0.01) on net income 
through cost efficiency and quality improvement. As for the 
Labor cost (X9); the higher the work hours, the higher the 
workforce production and net income. The living cost of 
farmers and their families during the production process 
(X10) is relatively a determinant of productivity and net 
income, while the limitations of the cost of living encourage 
farmers to do other jobs; therefore they ignore their own 
corn farms. Irrigation (X12); where the regular irrigation 
schedule significantly (p <0.05) increases the production 
and net income of the corn. 

Unfortunately, the five authors did not include 
productivity (X3), post-harvest cost (X11) and depreciation 
cost (X14) into his estimation model. However, separately 
reported the productivity, post-harvest cost (Abass et al, 
2014) and depreciation cost (Kozlovska, 2015) significantly 
(p <0.05) affect the net income of corn farm. Furthermore 
Abass et al (2014) reported that there was a loss of 5-15% of 
production without a good post-harvest. The depreciation of 
tools and machinery was reported by Kozlovska (2015) 
stated that the Straight Line Method (used in this study) has 
a negative and significant (p <0.05) effect on net income. 

2. Not-determinant (not the deciding) variable 

There were five variables that are categorized as not-
determinant because it shows a not-significant effect (p> 
0.05). The five variables were soil processing (X2); seed 
cost (X6), fertilizer cost (X7); pesticide cost (X8) and 
equipment and machine maintenance cost (X13). These 
results are inconsistent with previous studies of soil 
processing (Mafongoya et al, 2017), seed use (Dhakal et al 

2015, and pesticide as a variable determinant of net income 
in hybrid corn farming. 

The five variables were productivity determinants, not 
net income determinants (Esham, 2014, Ibrahim et al., 
2014). The study of Soenartiningsih (2015) and Daryono et 
al (2017) that compared the local varieties and hybrid corn 
varieties revealed that hybrid corn was more resistant to 
stalk rot disease (caused by gibberella and diplodia), 
therefore the effect of pesticide was not significant (p> 
0.05). As for the cost of machine and tool maintenance 
(X13), the greater amount of investment of machinery and 
equipment, the greater amount of maintenance costs 
(Bonhee et al, 2016). Tools and machinery used by farmers 
in this study area consisted of pest and disease sprayer (hand 
sprayer), water pump machine, and corn sheller machine. 
The value of these three equipments ranges from 3-4 million 
IDR ($ US 220-295), which is relatively small maintenance 
cost and gives a not-significant effect (p> 0.05). 

V. CONCLUSION 

The results of this study identified 14 determinants 
variables on net income of 2 cobs hybrid-corn farm in the 
study areas. Out of the 14 variables, 9 were significant 
variables (p <0.05), and 5 other were not-significant 
variables (p> 0.05). Significant variable (p <0.05) is 
categorized as a determinant variable in 2 cobs hybrid corn 
farm, whereas the not-significant (p> 0.05) is categorized as 
not-determinant or not the deciding variable. The 9 
significant variables were the total area of farming (X1); 
productivity (X3), output selling price (X4); investment cost 
(X5); labor cost (X9), cost of living (X10), post-harvest cost 
(X11), irrigation cost (X12) and depreciation cost (X14). 
While the 5 not-significant variables (p> 0.05) or not the 
deciding variable were the soil processing (X2); seed price 
(X6), fertilizer price (X7); pesticide price (X8) and equipment 
and machine maintenance cost (X13). 
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