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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 (X,);
soil processing (X»), productivity (Xs), seed price (Xg), fertilizer price (X;), pesticide price (Xg), labor cost (Xg), cost of
living (X10), post-harvest cost (X11), irrigation cost (X1,), equipment and machine maintenance cost (X3 and depr eciation
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, Xz, X4, X5, Xg, X109, X131, X132 @and X 4. While 5 not-significant variables
(p> 0.05) were categorized as not-determinant; the X, Xg X7, Xg, and Xis. 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 variablesin the increase of net income 2 cobs hybrid corn farm.
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I. INTRODUCTION and Smale 2012, Mathengeet al 2014). Therefore, the
improvement of net income of corn farming is aruésshat

In Indonesia, corn commaodity plays an importang ra$ . . . .
y pay P is always interesting to be studied.

raw material for animal feed industry and householod

industry. Approximately 67% of domestic corn protic The previous hybrid corn net income studies hawenbe
is used for raw materials for animal feed and fistustry, done by; Otunaiya et al, 2013; Banerjee et al, 20itadis
25% for small scale of households industry, and \B&s et al.,, 2014; Zalkuwi et al, 2014; Dhakal et al,120
consumed by the population (CADIS, 2017). The tofal Koondhar et al, 2016; Garba et al, 2017; SurhaoRarsdi,
corn cultivation area in Indonesia is about 3.3liamil ha, 2017; Wang et al, 2017; Choudhri et al., 2018. Hmrethe
96% is owned by the farmer's and 4% by the company researchers are still focused on cross-section datausing
(Nuryati, 2016). Thus means, corn also acts adyative panel data (combined cross-section and time datia)The
field for the increasing income and prosperity wfat farm use of panel data in agricultural research is Righl
households. The capability of corn farming to pdavi recommended because agricultural production hasityjua
prosperity to the farmer depends on the net incProeobe variation, seasonal variability, and varying cosf o
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production (Baylis et al., 2011; Platoni et aD]12; Olatunji
and Matthew, 2016). The advantages of using paatd d
include providing more observation data so that the
distribution of data is closer to normal, incregsihe degree

of freedom (degree of freedom) and minimizing esror
(Gujarati, 2011). Accommodate the individual hegenaeity

to obtain more accurate estimation models (Ekanazoid
and Widarjono, 2016).

The next problem is that previous studies relatethé
net income have not explicitly analyzed the 2 cbbsrid
corn farming. In South Sulawesi, especially in thisdy
area, the 2 cobs hybrid corn variety is enthusedthsy
farmers(Arsyad, 2016).

Accordingly, this study aimed to analyze the nebime
variables of 2 cobs hybrid corn farming with padata in
the three center districts of hybrid corn produttio South
Sulawesi (Gowa, Takalar and Jeneponto). The restittss
study are expected to be additional informationgi@vious
studies that have not take into account the 2 doisid
corn and or have not used panel data. Also, cararbe
additional knowledge for farmers in improving theiet
income. If the price of corn decreases and/or inpost

120°0'0°€

increases, the farmers can manage the input casdoge 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 hes€
three districts were hybrid corn production centarSouth
Sulawesi since 2008 with the total area 1473 haf(Kat
al, 2015). This 2 cobs hybrid corn (Figure 2), bglao
single cross hybrid group with the characteristibs; height
of stems about 223 cm with an average yield paikafi7-9
tons of dry corn kernels per ha (Subagyo, 2018)e Th
plantation index of hybrid corn farming in the sjudrea
takes place twice a year. Which are, March-Augusd a
September-December every year.
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Figure 1. Study area (the picture will bplaged by the author)
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Figure 2. The 2 cobs hybrid corn (photo was takethé study area)

2. Data and Research Variables

The data used in this study was panel data,
combination of cross-section data with times-seriBlse
cross-section data consisted of 25 random samapkes tin

each district so that the sample amounted to 7®hEa

sample was observed on 2 cropping index, so these
sectional observation sample was 150 (75 sampléndeXx
of cropping). The time-series data used was the3la®ars
period (2014-2016), so that 450 (150 cross-secti8rtime-
series) observation data were obtained.

Table 1. Define Net

There were 19 variables which estimated as netnieco
determinant (Table 1). These variables were idedti&nd
adapted from the objective conditions of farming the
study area and the findings of previous studiesii@ta et
al, 2013, Ntabakirabose et al, 2015; Wang et al,720As
shown on the Table 1, in addition to the area ofll8X1)
and productivity (X3), the other 17 variables usece
concept or terminologyThis refers to (Gittinger 2008 and
Bidzakinet al, 2014) which defined cost as the eraf
goods or services paid ligrmersin their farms.

the

ro

income Determinant Variable.

No Determinant Variable (units)  Symbol

Define wadle

1 Net income (IDR) Net income Net income after deihg all expenses

2 Total Area (ha) X The total area of 2 cobs hybrid corn farm

3 Soil Processing (IDR) X The cost paid for the processing of the land

4 Productivity (ton/ha) X Production rate of dried kernel corn per hectare

5 Output Price (IDR) X The amount of price received by farmers for the sdldried
kernel corn.

6 Investment Cost (IDR) X TOt{?ﬂ cost paid by farmers for investment goodhaax
equipment and machinery

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

8 Fertilizers Price (IDR) X Total cost pald by farmers for all types of ferllirs used in
the production process

9 Pesticides Price (IDR) X Total cost pald by farmers for all types of pestis used in
the production process
Labor costs paid by farmers outside the family tadring

1 Th tof L IDR . . .

0 e Cost of Labor (IDR) * the production and harvesting process (outside lpposest)

11 Cost of living (IDR) X The I|V|r'19 cost of farmers for daily consumptiorritg the
production and post-harvest process

12  Post Harvest Cost (IDR) 1X Total cost paid by farmers in the post-harvestess, for
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transportation of crop yield, corn processing, nigyand
packaging

13  Irrigation Cost (IDR) X

Total cost paid by farmers for crop irrigation cgithe
production process

Equipment Maintenance

Total cost paid by farmers for equipment and magtyin

14 cost (IDR) Xis maintenance
Total cost paid by farmers for the depreciatioe@fipment
15  Depreciation Cost (IDR) X and machinery, calculated on the straight-line meth

(Straight Line Method)

3. Collection of Data

The collection of data was done through observadiuh
interview techniques. Observations were conducted o
farming area along with recorded net income deteant
informed by farmers. As for the historical datanfis-series)
that were not recorded by farmeresearchers tried to help
them to recall. The interviews and data collection were
conducted using a questioner.

4. Statistical Analysis of the Data
41. Modéel estimation

The data were analyzed by panel data regressiog usi
software-eviews 8 based on Widarjono's guidancd §R0
Panel data regression has the same objective aspleul
linear regression, i.e. predicting the value of
intercept/constantpg) and coefficient f§;; 1,2,3, ... n). The
equation model used fopd) and ;) estimation as follows.

Incomey, = By + By X1+ B2 Xo + B3 X5+ By Xy + Bs Xs + B X6 + B7 X7+ Bs Xg + Bo Xo + B1o X10 + P11 X11 +

Biz X12 + P13 X1z + Bra X14 + €5t
(1)
Where:
Bo. = Intercept
Bi123.n= Variable coefficient;; i: 1, 2, 3....n
X123,..n = Determinant Variable
€irit

Equation (1) is transformed into natural logaritiiiom) to
normalize the units of different variables (Gujgra011).
The transformation of Ln also serves to make thienasion
model linear; the data distribution is nearly noriauad free

= Residual/error; 1,2,3...nti, the period observation (year) 1,2,3

from the problem of heteroscedasticity (Ekanandal4?2
Widarjono, 2016). The model of natural logarithmic
equation (Ln) is as follows (2).

Ln Incomey, = Lnfy + [ LnXy + [, LnX, + B3 LnX; + B4 LnX, + s LnXs + B¢ LnXg + B; LnX, + fg LnXg +
Bo LnXy + B1o LnXy1g + P11 LnX11 + P12 LnXi; + P13 LnXy3 + Bra LnXy4s +

€it ...............................................

Estimation Bo) and (i) 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 individaeds
equal throughout the observation, thus ignoring the

existence of individual or time dimensional diffeces. The
FE model, assuming the intercept value of eachridtist
region is differentfy), the coefficient [§;) between regions
is same, and the intercept distinction is denote®k), not

(Bo), equation (3).

Ln Incomey = Lnfy; + By LnXy + B, LnX, + 3 LnX3 + B, LnX, + Bs LnXs + B¢ LnXg + 7 LnX, + Bg LnXg +

Bo LnXg + B1o LnX1g + B11 LnXyq + B1o LnXip + Bis LnX 3 + Bry LnXis + €

The RE model assumes that each region has diffarentept o), as a random variable, and takes into accoutorarerror (€
i T i) that may occur along the cross section and tenes data, equation (4).
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Ln Income;, = Lny; + f1 LnX; + f, LnX, + B3 LnX; + f, LnX, + f5 LnXs + B¢ LnXg + B, LnX, + g LnXg +
Bo LnXg + B1o LnX1g + B11 LnXyq + B1p LnXy; + Bi3 LnX3 + Biy LnXys + (€5 +

4.2. Model Accuracy Test and Classic Assumption Criteria, if the value of LM (arithmetic) > chi-sqred at the
confident level ¢) 0.05, then the selected model is RE, if
LM < chi-squared then the selected model is CE. mbéel
selected should proceed with classic assumptidrsteh as
linearity test, normality test, multicollinearity edt,
heterochemicality, and autocorrelation, in ordeolttain the
Best Linear Unbiased Estimator (BLUE) estimationdelo
or free fromviolation of classical assumptions (Gujarati,
2011; Ekananda, 2014; Widarjono , 2016).

To know the best model of the three models (CE, FE,
RE), the Chow, Hausman and Langrangge Multipligvi)L
test are conducted (Ekananda, 2014 and Widarjodib6)2
The Chow test is used to select the best modeldmtWCE
or FE by comparing the F-count value. CriteriafF#0.05
then the accurate model is FE, and if F<0.05 tlhenright
model is CE. Hausman test is used to select therbedel
between FE or RE. Criteria, if the value of chiampd
>0.05 then the exact model is RE, if the value 5@t@&n the
selected model is FE. The Langrangge Multiplier jLglst
is used to select the best model between CE and RE.

[1l.RESULT
1. Estimation Model
Table 2. Regression results of panel data modeEfFE and RE

Model
Regression statistic CE FE RE
Coef Prob Coef Prob Coef Prob
1) 2 3 4 ©) (6) )
Intercept o) 6,388 0.062 7,090 0.013 6.663 0.027
Total Area (%) 0.112 0.000 0.037 0.000 0.122 0.000
Soil Processing (3} 0.004 0.057 0.047 0.606 0.016 0.901
Productivity (%) 0.340 0.000 0.520 0.031 0.488 0.000
Output Price (%) 0.442 0.000 0.339 0.019 0.397 0.031
Investment (%) 0.155 0.017 0.313 0.000 0.423 0.021
Seed Price (¥ 0.012 0.506 0.107 0.136 0.045 0.707
Fertilizer Price (%) 0.041 0.005 0.022 0.120 0.026 0.051
Pesticides Price (X 0.007 0.092 0.023 0.071 0.013 0.062
Labor Cost (%) 0.217 0.041 0.312 0.077 0.523 0.017
The Cost of living (%o) 0.122 0.000 0.176 0.013 0.318 0.010
Post Harvest Cost (X 0.141 0.057 0.522 0.120 0.226 0.011
Irrigation Cost (X)) 0.077 0.012 0.023 0.071 0.413 0.022
(E)?:)'pme”t Maintenance Cost 0.001 0064 0012  0.077 0023  0.074
Depreciation Cost (%) 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 R(Determinant) 0.523 - 0.472 - 0.563 -
Sources: Created by the authors based on the ofégeljression analysis of panel data using soéwar
Eviews 7
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From Table 2, the columns 2 and 3 show the coeffici X113...14@0ainst net income. Table 2 shows that the Prob
and probability values of the regression staticuooi 1. (F-Statistic) CE model was 0.027; FE model 0.03d €&
Columns 4 and 5 are coefficient and probabilityueal of model 0.020; they were at a significant level (p0&). This
the FE model, whereas columns 6 and 7 are coeffieied indicated that these three models can be usediinats the
probability values of RE models. The probabilityedsin net income of the farm.

this analysis waso(= 0.05), with significant criteria if p <

S . . 2. Modd A Test
0.05, and not-significant if p > 0.05. F-Statistisghe value © ceuracy

of F Test or the simultaneous test of panel dagaession. To find an appropriate estimation model, whethe¥ th
Prob (F-Statistics) is p-value of F test to assigsificance CE, FE, or RE models need to proceed with the Ctesty
level of simultaneous influence of determinant aklé Hausman test, and ML test (Table 3).

Table 3. Model Accuracy Test

Test Value Prob Results based on criteria

Chow-test 149005 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 394.792 0.0100 ;ZZZE model was more precise than the CE

Source: Created by the authors based on the tektldata panel regression estimation using Eviesftivare

The value of Chow-test showed F value 149.005 model was more appropriate than model CE. The wiasie

(p<0.05), based on the criteria, it means FE maasl more results revealed that RE model was more precise @&
precise than the CE model. Hausman-test obtainége va and FE model. Based on thus result the RE modeltinas
210.0182 (p > 0.6003), according to applicableedat it most suitable as model estimation Table 4.

means RE model was more precise than FE model.
Furthermore, Lagrange Multiplier (ML) test obtainealue
LM 394.722 (p<0.05), according to criteria, it meaRE

Table 4. Selected model estimation (Model RE) agtémininant value

Determinant Variable Coefficient Std. Error t-statistic Prob.

1) (2 3) 4) )
Intercept Bo) 6.663 2.054 3.244 0.027*
Total Area (%) 0.122 0.021 5.810 0.000*
Soil processing (¥ 0.016 0.007 0.941 0.9071
Productivity (%) 0.488 0.063 7.746 0.000*
Output Price (%) 0.397 0.015 26.467 0.031*
Investment (%) 0.423 0.037 11.432 0.021*
Seed Price (¥ 0.045 0.016 1.250 0.70%
Fertilizer Price (%) 0.026 0.009 1.238 0.051
Pesticides Price (g 0.013 0.007 0.183 0.062
Labor Cost (%) 0.523 0.181 2.890 0.017*
The Cost of living (%) 0.318 0.052 6.115 0.010*
Post Harvest Cost (X 0.226 0.041 5.512 0.011*
Irrigation Cost (%)) 0.413 0.026 15.885 0.022*
Equipment Maintenance Cost X 0.023 0.011 0.742 0.07a
Depreciation Cost (%) -0.118 0.023 -5.130 0.010*
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F-Statistic 126.60 - - -
Prob (F-Statistic) 0.021 - - -
R-squared (B atau Determinant 0.563 - - -

Source: Created by the author based on regress@ys#s of panel data using software Eviews 7;
Note: * Sign means significant at level 5% (p <Q,08s = Not significant

This selected model (RE) automatically complied the
classical assumption because it use the genertl dgaare
(GLS) technique, rather than the ordinary leastasgu
(OLS) technique (Gujarati and Porter, 2011; Ekaaand
2014 and Widarjono, 2016). Thus, RE model is a Best
Linear Unbiased Estimator (BLUE) estimation model o
free of basic violation assumptions. FurthermoregRared
(R2) in Table 4 was used as a result of deternveati
measurements to show how well this regression model
approximates the value of the original data. THeevaf 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 no
specified in this model.

The value of F-statistics (Prob = 0.021) impliectth
simultaneously the X 1 » 3 .. 14Vvariable has significant
effect (p <0.05) on net income. However, partigthiest)
showed that only 9 determinant variables that have
significant effect (p <0.05). That was, the areafayfning
(X4); ), productivity (X), output price (%), investment (),
labor cost (%), cost of living (%), post-harvest cost ¢X),
irrigation cost (X,), and depreciation cost (¥. Other five
variables that were not-significant (p> 0.05), swibcessing
(X,), seed price (¥, fertilizer price (%), pesticide price
(Xg) and equipment maintenance costs.Regretional
equations of RE model can be written as follows.

Net income= 6.663+ 0.122X 0.016X%+ 0.488%+ 0.397X+ 0.423X%+ 0.045%+ 0.026%+
0.0133% 0.523%+ 0.318X+ 0.226% ,+ 0.413%+ 0.023%5-0.118%es.......... (5)

From equation (5), the intercept value of 6,663ll{om
IDR) was defined as the average net income valubeoP
cobs hybrid corn farm contributed by the 14 vaeab(X
123 .. 1) assuming other variables outside the model were
constant. Total area of farming {Xcontributed positively
and significantly (p <0.05) to net income with dogént of
0.122. It means that every 1% increase ofwill give an
additional net income of its coefficient value @2). Vice
versa, every 1% decrease will reduce net incomexby
coefficient. Soil processing gXalso contributed positively
to coefficient 0.016 but not-significant (p> 0.05p that
statistically its contribution to net income questble.

Productivity (%), output price (%) and investment (X
contributed positively and significantly (p <0.0%) net
income with coefficients of 0.488, 0.397 and 0.423,
respectively. It can be interpreted that every b¥dase of
each of these variables will provide an additiametlincome
of the coefficient value, vice versa. Variable ekd price
(Xg); fertilizer price (%) and pesticide price @K had
positive contraction on net income with coefficieft.045;
0.226; and 0.013. However, the effects of theseethr
variables were not significant so that its conttiino to net
income was not convincing.

The cost of labor (X9), cost of living (X10), thegi-
harvest cost (%) and irrigation cost () also contributed

positively and significantly (p <0.05) to net incenwith

their respective coefficients; 0.523; 0.318; 0.22@ 0.413.
Each 1% increase of each of these variables wilNide an
increase in net income by their respective coeffits, vice
versa. The maintenance tool (X also gave positive
coefficient 0.023 to net income but not-significasb its

contribution was doubtful. Further depreciation tcE$;4)

contributed negatively -0.118 and significant (p.G&) to

net income. It can be interpreted that every 1%eiase in
depreciation will decrease net income by its cogfit

value (0.118), vice versa.

|V.DISCUSSION
1. Determinant Variable

The findings of this study introduce 14 determisaot
variables that contribute to net income of 2 cofisrid corn
in the study area. Out of these 14 variables, 9ewer
significant (p <0.05), while the other 5 variablesre not
significant (p> 0.05). Significant can be intergettas a
determinant variable that can be accepted, beliewnedcan
be generalized (Sudjana, 2005, Guijarati, 2011) icoBs
hybrid corn farming population. At least, in thergé
districts (centers) the development of the studg svas
implemented. Thus the 9 significant variables cam b
categorized as net income determinant, while theob
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significant variables are categorized as not-dateant or
not the deciding variable.

The 9 determinant variables were; total area ahiiag
(Xy); productivity (Xg), output selling price (¥; investment
(Xs); cost of living (X), post-harvest cost ¢X, irrigation
cost (%) anddepreciation cos{Xy4). The results of this
study correspond to some other findings (Otunailyale
2013; Banerjee at al, 2014; Mbamalu and Yigezu 2016
Wang et al, 2017, Harendra et al, 2018).

The five authors reported that net income deternisa
of corn farming is the area of farmland ;{Xwhere the
medium size of farm (1.5-2.0 ha) provides net ineom
higher than the small farm (0.75-1.5 ha). Sellingce of
output (X;); where 2-3% increase in selling prices from the
previous selling price significantly (p <0.05) give
additional net income. Investment of machinery and
equipment (X); where machine and equipment investments
have a very significant effect (p <0.01) on netoime
through cost efficiency and quality improvement. fAsthe
Labor cost (%); the higher the work hours, the higher the
workforce production and net income. The living tcoé
farmers and their families during the productiorogass
(X10) is relatively a determinant of productivity anetn
income, while the limitations of the cost of liviegcourage
farmers to do other jobs; therefore they ignorertoan
corn farms. lIrrigation (X%); where the regular irrigation
schedule significantly (p <0.05) increases the potidn
and net income of the corn.

Unfortunately, the five authors did not include
productivity (Xs), post-harvest cost (X and depreciation
cost (%) into his estimation model. However, separately
reported the productivity, post-harvest cost (Abassal,
2014) and depreciation cost (Kozlovska, 2015) §icamtly
(p <0.05) affect the net income of corn farm. Ferthore
Abass et al (2014) reported that there was a [bSsl6% of
production without a good post-harvest. The deptamni of
tools and machinery was reported by Kozlovska (2015
stated that the Straight Line Method (used in shigly) has
a negative and significant (p <0.05) effect oninebme.

2. Not-determinant (not the deciding) variable

There were five variables that are categorized @s n
determinant because it shows a not-significantcef{p>
0.05). The five variables were soil processing){>6eed
cost (%), fertilizer cost (%); pesticide cost (¥ and
equipment and machine maintenance costz)(XThese
results are inconsistent with previous studies ofl s
processing (Mafongoya et al, 2017), seed use (Dhetkal

2015, and pesticide as a variable determinant binceme
in hybrid corn farming.

The five variables were productivity determinantst
net income determinants (Esham, 2014, lbrahim et al
2014). The study of Soenartiningsih (2015) and Daoyet
al (2017) that compared the local varieties andridyborn
varieties revealed that hybrid corn was more rasisto
stalk rot disease (caused kyibberella and diplodia),
therefore the effect of pesticide was not significgp>
0.05). As for the cost of machine and tool mainteea
(X13), the greater amount of investment of machjireand
equipment, the greater amount of maintenance costs
(Bonhee et al, 2016). Tools and machinery usecabyérs
in this study area consisted of pest and diseasgep(hand
sprayer), water pump machine, and corn sheller imach
The value of these three equipments ranges fronm8lén
IDR ($ US 220-295), which is relatively small ma&nance
cost and gives a not-significant effect (p> 0.05).

V. CONCLUSION

The results of this study identified 14 determisant
variables on net income of 2 cobs hybrid-corn famnthe
study areas. Out of the 14 variables, 9 were St
variables (p <0.05), and 5 other were not-significa
variables (p> 0.05). Significant variable (p <0.05
categorized as a determinant variable in 2 cobsidhyorn
farm, whereas the not-significant (p> 0.05) is gatezed as
not-determinant or not the deciding variable. The 9
significant variables were the total area of famnifX,);
productivity (Xs), output selling price (; investment cost
(Xs); labor cost (%), cost of living (%), post-harvest cost
(X1, irrigation cost (X%, and depreciation cost (X.
While the 5 not-significant variables (p> 0.05) ot the
deciding variable were the soil processing)(>6eed price
(Xe), fertilizer price (35); pesticide price (¥ and equipment
and machine maintenance cost4X
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