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Article Info Abstract 
Purpose – Palm oil production contributes to Indonesia’s GDP. As the 

world’s largest producer of palm oil, Indonesia naturally has a market 

for marketing this palm oil both domestically and internationally. The 

purpose of this study is to examine the impact of investment and land 

area on palm oil production in the seven provinces that produce the most 

palm oil in Indonesia.  

Methodology – With panel data, multiplier linear regression was uses. 

From 2015 to 2021, the seven provinces are: North Sumatera, West 

Sumatera, Riau, South Sumatera, Central Kalimantan, West Kalimantan, 

and East Kalimantan. Eviews 9 is being used to analyze panel data. The 

classical assumption test also includes multicollinearity, normality, and 

heteroscedasticity.  

Findings – The findings indicate that investment has a positive but 

insignificant impact on palm production in North Sumatera, West 

Sumatera, Riau, South Sumatera, Central Kalimantan, West Kalimantan, 

and East Kalimantan from 2015 to 2021. Between 2015 and 2021, the 

area has a positive and significant impact on palm oil production North 

Sumatera, West Sumatera, Riau, South Sumatera, Central Kalimantan, 

West Kalimantan, and East Kalimantan. 

Originality – The findings of this study are new, because palm oil 

production can contribute to economic growth and recovery during the 

Covid-19 pandemic. This study is also new in that it was conducted from 

2015 to 2021 with the seven largest CPO producing provinces in 

Indonesia. 
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1.  Introduction 

 

Indonesia is an agricultural country, and one of its agricultural sectors supports the 

country's supporting activities. The agriculture industry is important to the economy 

because of its significant contribution to GDP, which is expected to be around 13.7% in 

2020. By 2020, the processing industry will account for 19.88% of the farm sector and be 

the second largest contributor to GDP (Badan Pusat Statistik, 2021). 

The plantation industry is one of many subsectors that comprise the agriculture 

industry. The plantation industry contributes to the economy in a variety of ways, 

including increasing the country's foreign exchange reserves (Alatas, 2015). This 

plantation-related subsector is very appealing because it can conduct export operations to 

several developed countries. This plantation sector will contribute 3.63 percent of GDP 

in 2020 and 26.50 percent of Agriculture, Forestry, and Fisheries, making it the sector's 

largest contributor (Badan Pusat Statistik, 2021). This subsector's products include oil 

palm, coconut, rubber, coffee, cocoa, and other plantation subsectors. These plantations 

are the mainstay of Indonesia's exports to the international market, necessitating 

government assistance as well as farmer and plantation business collaboration. 

Crude palm oil (CPO) is a staple of Indonesian agriculture, serving as both a source 

of cooking oil and an export good. Companies that generate CPOs must operate 

efficiently in order to maximize profits. Indonesia, the world's largest producer of CPO, 

produced 30.9 million tons of CPO in 2015. Its value has increased by 5.47% since 2014. 

(BPS, 2015). Private plantations contributed 56.33%, smallholder plantations contributed 

36.56%, and government-owned plantations contributed 7.11% (Rifin, 2017). 

Indonesian palm oil production is increasing year after year. The vegetable oil 

produced from this palm oil may be used or required by the industrial sector. Indonesia, 

the world's largest producer of palm oil, naturally has a domestic and international market 

for selling this oil. Oil palm plantations can be found in 26 provinces in Indonesia, 

including Sumatera Island, Kalimantan Island, Sulawesi Island, Maluku Island, Papua 

and West Papua, and Java Island. However, only a few provinces in Indonesia have the 

greatest or highest oil palm production and area. East Kalimantan, West Kalimantan, 

Riau, South Sumatera, North Sumatera, and West Sumatera are the provinces. 

According to Mohamed and Nageye (2021), land area has a positive impact on 

Somalia's oil palm productivity. According to Rondhi & Hariyanto (2018) the findings of 

this study, land has an impact on output in Jatimulyo Village, Jember Regency. Edison, 

(2020) land use has a positive and significant impact on oil palm output. However, 

Kubitza et al., (2018) shows that land has an insignificant effect on oil palm production. 

Hasibuan and Nurdelila (2020) show that investment does not have a significant effect on 

palm oil production. Some results of these studies are the results of different studies, so 

the researchers examined the effect of investment, and land area to production palm oil 

in 7 Province Indonesia. The title of this research “The Effect of Investment and Land 

Area to Production Palm Oil Post Covid-19 Pandemic 

 

2. Method 

This study makes use of panel data from 2015 to 2021. The unit of analysis is the 

seven provinces in Indonesia that produce the most palm oil: North Sumatera, West 

Sumatera, Riau, South Sumatera, Central Kalimantan, West Kalimantan, and East 

Kalimantan. Secondary data from the Central Bureau of Statistics was used (BPS). Table 

1 describes the operational definitions of variables: 



Table 1. Operational Definition 

Variable Explanation Hypothesis Unit 

Production Production is the sum of the 

harvest received from oil palm 

plantations 

Production can be affected by 

investment and land area 

Ton 

Investment Investment is the amount of 

rupiah used in producing palm oil 

Investment has an effect and no 

effect on oil palm production 

Rupiah (Rp) 

  

Land Area Land area is amount of land used 

and plants with oil palm 

Land area has an effect and no effect 

on oil palm production 

Hectare (Ha) 

  

    Source: Authors (2022) 

 

The panel data method, which combines cross-sectional and time series data and 

measures the same cross-sectional unit repeatedly, is used by the analyst to determine the 

direction and amount of influence the independent variable had on the dependent variable. 

We create tool Eviews 9 in this study. This research model's applications and equations 

are as follows: 

Prodit = α1 +β1Inves tj + β2LAtj   + εt  

Production (Prod) in tons is the dependent variable in this study. The first 

independent variable is investment, which is measured in Rupiah (Rp). The second 

independent variable is land area, which is expressed in hectares (Ha). The classical 

assumption test was performed, which included the normality test, multicollinearity test, 

and heteroskedasticity test (Widyawati et al., 2021). 

The panel method analysis tools to be tested are Pooled Least Square (PLS), Fixed 

Effect Model (FEM), and Random Effect Model (REM) (Gujarati and Dawn, 2009)). The 

following step determines the statistical determination (R2), t test, and F test. The 

coefficient of determination (R2) measures the model's ability to explain the dependent 

variable (Hariani et al., 2022). The F test is used to determine whether the independent 

variable is concurrently (overall) significant to the dependent variables (Kuncoro, 2011). 

 

3. Results And Discussion 

Panel data models are: Pooled Least Square, Fixed Effect Model, Random Effect 

Model (Gujarati, 2003)) with chow, hausman and lagrange multiplier in tabel 2. 

 

Table 2. Model Testing 
Test Value Criteria Result 

Chow 0.0000 Prob 0.0000 < 0.05 Fixed Effect Model 

Hausman 0.7531 Prob 0.0000 > 0.05 Random Effect Model 

Lagrange Multiplier 0.0000 Prob 0.0000 < 0.05 Random Effect Model 

Source: data processed, 2022 

 

Table 2 shows that the chow test value of 0.0000 is less than 0.05, indicating that Ho 

is rejected and Ha is accepted. The Fixed Effect Model was chosen. The hausman test 

value of 0.7531 is greater than = 0.05, so Ho is accepted and Ha is rejected. The Random 

Effect Model was chosen. The value of the lagrange multiplier test is 0.0000, which is 

less than = 0.05. As a result, it is possible to conclude that Ho is rejected and Ha is 

accepted. The Random Effect Model was chosen. The result of the second of three tests 

is a random effect model. As a result, the random effect model is the best approach to 

take. 

 



Classic Assumption Test

In this study, classical assumption tests, including linearity test, multicollinearity test, 

heteroscedasticity test, autocorrelation test, and normality tests in Table 3. 
Table 3. Classic Assumption Test

        Source: data processed, 2022 

 

With Ramsey Reset, the probability of each variable shows that the model is a linear 

function. The results of the multicollinearity tests with variable correlation are less than 

0.8, indicating that there is no multicollinearity. The Breusch Pagan Godfrey test for 

heteroscedasticity reveals that each variable has a value greater than 0.05, indicating that 

there is no heteroscedasticity problem. Finally, the Kolmograv-Sminov Z method 

normality test yields a probability value greater than 0.05, indicating that the research 

data is normally distributed.  

The following steps, R-Squared of 0.768164 and Adjusted R-Squared of 0.758085, 

lead to the conclusion that the relationship between the variables of investment and area 

to produce palm oil in 2015-2021 is only 75%, with the remaining 100% - 75% = 25.0% 

explained by variables not included in this study. F-statistic of 76.2083 and probability of 

0.000000 (less than 0.05). Finally, the independent variables of investment and area have 

a simultaneous and significant effect on the dependent variable, which is palm oil 

production. 

Table 4. Multiple Linear Regression Results (Random Effect Model) 

Variable Coefficient t-Statistic Probability α Results 

Investment 0.019471 1.2823 0.2062 0.05 Not significant 

Land Area 3.558937 10.265 0.0000 0.05 Significant 

     Source: data processed, 2022 

 

So, after being processed using eviews 9, equation is obtained as a whole, namely: 

Yi  = β0 + β1X1it + β2X2it + eit   

    = -719.7823 + 0.019471 + 3.558937 + eit 

The equation shows that β0 or C or the coefficient affects production -719.7823. The 

result of β1X1it or the variable of investment will affect production by 0.019471. The 

result of β2X2it or area variable will affect the production by 3.558937

Steps Types of Test Score Description 

Linearity  Ramsey Reset > 0.05 Model linear  

Multicollonierity Correlation < 0.8 There was no multicollonierity 

Heteroscedasticty Breusch Pagan  > 0.05 There was no heteroscedasticity 

Normality Kolmograv Sminov  > 0.05 Normally distributed 



 

Effect of Investment on Production Palm Oil 

The probability is 0.2062, which is greater than the 5% level of significance (0.05). As a result, 

Ho is accepted while Ha is rejected, indicating that the independent variable of investment has no 

significant effect on the dependent variable of palm oil production. The investment coefficient is 

0.019471, which means that if the value of the X variable (investment) rises by one Rupiah, the 

value of the Y variable (palm oil production) rises by 0.019471. Thus, investment has a positive 

but insignificant effect on palm oil production. 

The investment has a small but positive impact on palm oil production. According to 

(Hasibuan, M., Nurdelila, 2020) investment has a positive but insignificant effect on oil palm 

production. In contrast to the findings of (Kubitza et al., 2018), who found that land area has a 

negative impact on oil palm production. Investment in this study has a small but positive impact 

on oil palm production. This is due to the fact that investment is not the primary driver of the 

increase in palm oil production. If the investment is substantial but not accompanied by a 

significant amount of land, it does not significantly increase oil palm production. 

Increased investment in small-scale oil palm plantations, which contributes to deforestation 

(Ayompe Lacour M, Nkongho, Raymond M & Egoh, 2021) There is a negative attitude toward 

the palm oil industry because it is linked to deforestation, the destruction of carbon-rich peat lands, 

forest fires, toxic haze, and the extinction of wildlife. A significant investment is required not only 

to increase production capacity, but also to withstand damage caused by continuous production 

activities. The increase in the investment value of crude palm oil must be balanced by an 

improvement in the condition of the soil elements, which has a significant impact on agricultural 

products. The increase in investment value in palm oil production helps the production value to 

continue, but the effect is negligible because it is not balanced with natural conditions. 

 

Effect of Land Area on Production Palm Oil 

The probability is 0.0000, which is less than the significance level of 5%. (0.05). As a result, 

Ho is rejected while Ha is accepted, indicating that the independent variable of area has a 

significant effect on the dependent variable of palm oil production. The coefficient is 3.558937, 

which means that increasing the value of the X variable (area) by one hectare (ha) will result in an 

increase in the value of the Y variable (palm oil production) of 3.558937. As a result, the area has 

a positive and significant impact on palm oil production. 

The land area has a positive and significant impact on palm oil production. According to 

Yanita & Suandi (2021); Hariani et al. (2022); Rondhi & Hariyanto Adi (2018); Edison (2020) 

and Koirala et al. (2016) land area has a positive and significant effect on oil palm production. In 

contrast to the findings of Kubitza et al., (2018) who found that land area has a negative impact on 

oil palm production. This study's land area has a positive and significant effect on oil palm 

production. This is due to the fact that land area is an important production input factor in 

conducting business activities. Typically, increasing land area affects and increases the amount of 

production, in this case, oil palm production. This massive production of palm oil will have an 

impact on obtaining profits or production results, allowing farmers, oil palm entrepreneurs, and 

the government to prosper. The size of the agricultural land will influence the scale of the business, 

and the size of the business will eventually influence efficiency or at least an agricultural business. 

The more land used for commercial agriculture, the more efficient the land. It is based on the 

assumption that the size of the land prompted efforts to take action that led to efficiency will 

increase. Agricultural land influences the impact of agricultural commodities. In general, it is said 



that the larger the area of land (cultivated/planted), the more products that land produces. The 

effect of land area has an impact not only on farming efficiency but also on efforts to transfer and 

apply technology in agricultural development. It will be difficult to carry out agricultural 

development efforts if land ownership is divided into compartments with a narrow area of control 

(Andrias, 2017) 

   

4. Conclusion 

The following are the findings of the research: investment has a positive and insignificant 

effect on palm oil production in North Sumatera, West Sumatera, Riau, South Sumatera, Central 

Kalimantan, West Kalimantan, and East Kalimantan from 2015 to 2021. Between 2015 and 2021, 

the area has a positive and significant impact on palm oil production in North Sumatera, West 

Sumatera, Riau, South Sumatera, Central Kalimantan, West Kalimantan, and East Kalimantan. As 

a result, the government should consider using a portion of the investment value in the oil palm 

plantation sector to ensure sustainable land quality, so that an increase in investment offset by land 

quality has a greater impact on palm oil production. 
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