
 

Gasim Alwi                                                           www.ijetst.in Page 6895 

IJETST- Vol.||07||Issue||04||Pages 6895-6915||April||ISSN 2348-9480 2020 

International Journal of Emerging Trends in Science and Technology 

                                                                               DOI: https://dx.doi.org/10.18535/ijetst/v7i4.01 

 

The land use analysis of oil palm plantation 

To  increase of  income  in east Kalimantan Province 
 

Author 

Gasim Alwi 
Doctoral in Economics and Business Programs, Padjadjaran University   

Faculty of Economics and Business, Bandung Indonesia 

 

Abstract 

The development of oil palm plantation has been playing important roles in the economic development, 

which in turn increasing the income of rural community in East Kalimantan. However, this development 

will trigger the conversion of land function from forest and farming lands to oil palm plantations. This 

research applies unit analysis of sub-district/village in the region of East Kalimantan Province using pixel 

format (1 pixel was equivalent to 1.000 ha) through the process of geospatial model during the research 

period from 2000  to 2011. 

Secondary data were used in the process of regression model analysis of using OLS (Ordinary Least 

Square) and Probit Estimation to estimate the land use and the income of oil palm farmers. The results of 

model  shows that (1) land use for oil palm plantation, has a significant positive correlation with variables, 

deforestation and the area of oil palm plantation, but the area of forest land cover  has a negative 

correlation. The result also shows that there was a negative correlation between deforestation variable 

and forest variable. This was because not all of the lands used for plantation were derived from forest 

lands. (2) In terms of probit panel estimation model, it was found that there was a positive and significant 

effect of production oil palm plantation on expansion of oil palms and (3) income of households that have  

oil palm plantations. 

Forest land use and development needs to be controlled by taking economic factor into account; otherwise, 

it will give a negative impact on the income of the community.  

Keywords:  Land use, oil palm. Sub-district/village, pixel, geospatial model, OLS (ordinary least square), 

Probit, DEFOR, FOR, PPSz, and income of households that have  oil palm plantations. 

 

1. Introduction  

The potential of the agricultural sector also has a 

large potential to be developed and can be used as 

a substitute sector after oil and natural gas runs 

out. East Kalimantan macroeconomic indicators in 

2012 showed that East Kalimantan's GRDP in 

2012 each sector produced the following 

contributions: Agriculture Sector 6.06% more 

potentialy sector. Province of East Kalimantan in 

Indonesia,  was identified as having areas that 

have the potential to be developed as cultivation 

areas such as fisheries, agriculture, tourism, 

industry, mining and others based on regional 

spatial plans.
 
The development of agricultural and 

oil palm plantation investor policies has begun 

since the 1985s to the present in East Kalimantan 

Province. After the regional autonomy increased,  

namely in 2000 to 345,521 Ha, in 2005 to 388,623 

Ha, and Year 2010 became 428,059 Ha and in 

2013 it had reached 944,092 Ha. We were loked 

in Figure 1. 
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Fig 1:  East Kalimantan Province Forestry Office, 

Indonesia processed (2014).
 
 

 

The Sustainable development is considered as an 

effort to achieve a balance including 

environmental, social, and regional economic 

improvement. The role of the oil palm plantation 

sub-sector in East Kalimantan Province has 

provided benefits in improving the welfare of the 

people in East Kalimantan. The multiplier effect 

were of plantations also increases income, 

employment creation and welfare. While in the 

other side of the development of oil palm will 

have greater environmental damage because it can 

cause greater environmental damage. So it is 

necessary to look at the effects caused positively 

and negatively, especially the use of land for oil 

palm plantations which have now exceeded 1 

(one) million hectares more in 2015 in East 

Kalimantan Province in Indonesia. 

 

1.1. Formulation of The problem. 

The conversion of forestry land to the agriculture 

sector of sub-sector  plantation. The resulting 

phenomenon results in several common problems 

that occur as follows:  

 There is environmental damage caused by 

uncontrolled land use. 

 Research on land use dynamic modeling in 

oil palm is still lacking; 

 Land use change analysis on oil palm is still a 

static analysis approach; 

 Research is needed that measures land use 

dynamic by looking at the dominant factors 

that cause oil palm land in East Kalimantan. 

 Does the development of the palm oil sub-

sector contribute positively to the education 

sector and the quality of life of the people. 

 Based on the description and explanation of 

the location of the research object, the 

specific problems in the study can be 

identified as follows: 

 How is the influence of palm oil production, 

land use and the value of the sale price of 

fresh fruit bunches (HTS) in the Province of 

East Kalimantan. 

 What is the double effect of the existence of 

oil palm plantations on the income of oil palm 

farmer households in the Province of East 

Kalimantan. 

 What is the double effect of the existence of 

oil palm plantations on the economic 

development of the Province in East 

Kalimantan. 

 What is the effect of the development of oil 

palm plantations on land use in East 

Kalimantan Province. 

 

1.2. Research purposes 

By paying attention to the phenomena and 

problems that will be examined, explained, 

studied in this study it is necessary to: 

a) See the effect of forest land use, on land use 

(land use), especially oil palm plantations in 

the Province of East Kalimantan. 

b) It’s the knowing the effect of oil palm 

plantations on the income of oil palm growers 

in the province of East Kalimantan. 

 

1.3. Sustainability Criteria  and development 

economics 

According to Perman R (2003) there are 2 (two) 

things that need to be considered in paying 

attention to sustainability, namely: 

a) Sustainability is paying attention to where the 

consumption of utilities that does not 

continue to decline over time. 

b) Sustainability is one of the ways in which 

resource management maintains future 

production opportunities Economic 
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development and economic growth are both 

interconnected economic phenomena.  

 

1.4. Theory of land use (land use change 

theory). 

Soil conservation in the broadest sense is the use 

of each parcel of land in accordance with the 

capability of the land and functioning properly so 

that no soil damage occurs. Understanding Tana 

Guna Lahan or Land use can be interpreted as; 

"Land use regulation (governance = 

arrangement)". In land use, it is also discussed not 

only about the surface of the earth on land, but 

also about the use of the earth in water/oceans. 

The government promotes the development of 

these plantations in order to reduce poverty, 

consume food and renewable energy. This study is 

more about the use of land (land use) of oil palm 

from all available land in the area of oil palm 

producers 

 

1.6. Empirical Study. 

This research refers to research conducted by: 

Research conducted by Irwin E.G and Geoghegan. 

J (2016), namely; with the title: "Developing 

spatially explicit economic models of land use 

change", the model is estimated using 

observations of actual land use conversions and 

then used to predict the probability of 

development of each cell for future development 

rounds and is very significant, while the output of 

this type of model this is a probability map 

 

Research conducted by: Tepe E, and Guldmann 

J.M (2017). 

Tepe E, and Guldmann JM, conducted a study 

with the title of the research: "Spatial and 

temporal modeling of parcel-level land 

dynamics", on land use at certain times with the 

STARM model (spatio-temporal autoregressive 

model), this model is related to space, time, area, 

impact, parcel, and the surrounding area. 

 

1.7. Framework 

Adjust to the previous frame of mind that already 

exists as shown in Figure 2. 

 

 
Fig 2: Framework

Data on land use conversion of oil palm 

plantations in East Kalimantan Province is very 

difficult to obtain along with location coordinates 

based on land use permits per region. After the 

data is obtained in the form of raster then it is on-

screen digitizing which is converted to spatial 

elements in vector format to get more specific / 

smallest data per oil palm farmer. In order to 

obtain farmer land use data in pixel format (1 

pixel 1,000 ha), this data facilitates the 

measurement of land use of oil palm plantations. 

The resulting production is very much determined 

by the price of fresh fruit bunches, so that it 

greatly influences the income and land use of oil 

palm plantations from time to time. 

The price of oil palm fruit bunches also influences 

the income and investment of oil palm plantations, 

oil palm plantation labor and land use. Land use 

change itself consists of forestry, agriculture / 

plantation and mining land (coal / gold mining), 

meaning that when the amount of palm oil 

production rises the land demand will increase, 
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the need for T = land use of palm oil, where Q X 

(1 / K, 1 / L) so that it will be seen, demand for 

land. 

Expansion will occur if the income of oil palm 

growers increases, this is highly dependent on the 

increase in the price of TBS (Fresh Fruit 

Bunches), while the yield will be a measure of the 

selling price of oil palm fruit. Increased income of 

farmers will influence and generate interest or 

desire to change land use, such as dry land, wet or 

rainfed agricultural land and other plantations to 

be used as oil palm plantations 

 

1.8.  Research Hypothesis 

The Oil palm plantations with their productivity 

function have an impact on the allocation of 

resources which then leads to increased 

productivity, farmer income, increased economic 

growth and the emergence of land use problems: 

a) Oil palm plantations positively affect land use 

(land use) for the conversion of functions or 

conversion of forestry land in East 

Kalimantan Province. 

b) Oil palm plantations have a positive effect on 

the income of oil palm growers in East 

Kalimantan Province 

 

2.  Research methods 

The research method used cannot be separated 

from the paradigm and research approach. The 

scope of the research study data required is data 

relating to the income of becoming an oil palm 

farmer, data relating to production, land cover 

area and area of oil palm plantations. 

2.1.The data collection  and estimation 

methods. 

In this case the method used for this research also 

uses the method of library research, namely 

research using secondary data to see the 

symptoms and facts that occur, which will be a 

picture of the pattern of relationships, farmer 

income and land use and the environment and 

factors other factors that influenced it for analysis 

in the province of East Kalimantan for the period 

2000-2011. Where a grid with a size of 1,000 ha / 

pixel is overlaid against the land use map and its 

administrative boundary reaches the village level. 

The advantage of using this grid cell cutting 

technique is that we can see land use change up to 

the limit of the smallest administrative unit, 

village, where available aggregation data is 

usually unable to analyze land changes 

dynamically to the village level. As a small 

illustration, to find out the number of pixels in 1 

village, in the case of Tanjung Harapan Sub 

district, Paser Regency, East Kalimantan Province 

by using the above methods seen in table .1. 

Table 1. Village Area Measurement Using Pixels 

Regency 
Sub-

district 
Village 

Number of 

Pixel 

PASER 
Tanjung 

harapan 

Labuang kalo 40 

Random 110 

Selengot 50 

Tanjung aru 140 

Tunas Keladen 140 

  

 

Total 480 

  Source: Calculation Results, 2018 

 

We can calculate land use change for each village 

has a land of 140 pixels where 1 pixel = 1,000 ha. 

This means that the area of the village of Tunes 

Keladen has an area of 140 pixels x 1000 ha = 

140,000 ha. The land area of Selengot Village = 

50 pixels x 1000 ha = 50,000 ha. To justify how 

accurate this pixel approach is, we compare the 

amount of land area as follows: 

Table 2. Area Validation of East Kalimantan 

Province with Processed Data Results Using Pixel 

Units 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

     Source: Processed Data Results, 2018. 
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In the table above, it can be seen that the number 

of pixels processed data 13,224.20  > 12,906.66 

means that the data layer used in the data layer. 

The curve into 317 pixels squares. Because the 

pixel data characteristics are the same as vector, it 

will facilitate land conversion that occurs on the 

digitization map, especially for oil palm farmers 

in the village / sub-district area. Polygon grid cell 

(pixel) in the data analysis is then translated using 

a probability model developed to calculate the 

likelihood that one pixel will change from non-

palm oil to palm oil. Geo Processing software to 

convert data from land use change into pixels 

using Quantum Geo Information System (QGIS) 

software. Where is as administrative as boundary 

data is obtained from village administrative 

boundary data from the Central Statistics Agency. 

Data on land use change were obtained from the 

Forestry Service, the Plantation Service and 

Development and Planning Office of East 

Kalimantan Province and other library materials 

 

Research Design 

This research uses descriptive and quantitative 

approaches. This study uses panel data that has 

advantages namely; First, the number of 

observations is greater and has greater variability 

as well as can reduce the collinearity between 

explanatory variables. Second, the data panel can 

provide more information. Third, panel data / 

panel data can provide better resolution in 

dynamic change inference compared to cross 

section data. This research is also supported by 

Spatial Geo by using Quantum Geo Information 

Spatial (QGIS) for mapping data and land use 

including forestry and agricultural land cover in 

East Kalimantan Province on the environmental 

side of land use. The use of pixel data = raster 

data per region converted by screen digitizing to 

get spatial elements to digital vectors from 2000 

to 2011. Vector data is a graphic representation of 

spatial data that has accuracy in the representation 

of boundary points in a straight line as well as 

position accuracy because the structure of vector 

data involves pointers in the form of nodes / 

points. 

2.2.Operational Variables 

The Production is a quantitative measure that 

describes the development activities of production 

(on farm), especially oil palm in a certain stage 

compared to the previous year. 

 

Table 3. Operational Variables and their 

Measurements 

 Data source: processed (2017) 

 

The contribution of agricultural development in 

the palm oil  affects the income of oil palm 

farmers.  The effect of the age of an oil palm plant 

affects the quantity and quality of production per 

hectare each year. We will see in the table 3. 
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2.3. Analysis Model, Model Test Design, 

Feasibility Test Design, Hypothesis Test Model 

and Design. 

2.3.1.Analysis Model 

The testing is analysis model of the impact of oil 

palm plantations on land use and household 

income of oil palm farmers in East Kalimantan 

Province. The results of the analysis test will be 

influential and can be measured by several 

indicators. Hypothesis testing uses quantitative 

analysis techniques using panel data which is a 

combination of time series data for 2000-2011 and 

cross section data in East Kalimantan Province, 

using geo spatial data with Quantum Geo 

Information Spatial (Q-GIS) applications and 

processing with stata applications. Processing 

with Stata application   is able to display analysis 

graphically, tables and analysis between variables. 

In analysis with econometrics, combining times 

series data with cross sections known as panel 

data can result in problems in the estimation 

process, these problems can be interruptions 

between time, between individuals or both 

(Gujarati: 650). The OLS (Ordinary Least Square) 

Regression model developed from David Wheler, 

Dan Hammer, Robin Kraft, Susmita Dasgupta, 

and Brian Blankespoor (2011), and Okon.U, E. C. 

Okorji.EC) (2014), and the probit panel estimation 

model from Irwin and Geoghegan (2016) and 

Tepe E, and Guldmann J.M (2017) research. Oil 

palm plantations are very influential on the use of 

specific land in land cover and conservation of 

forestry land to oil palm plantations as well as 

increased income of oil palm farmers. Based on 

the framework of thought and previous research, 

we developed an econometric model that is used 

in 3 (three) equation models, as follows: 

Model 1: Land use model - this model is to see 

changes in land use change, the extent of land use 

changes in each pixel. This model was obtained 

from Tepe-Guldman (2017), where the initial 

model was from 

(1) LUC = dL Forest -dL Agric -dL Other Use.  

…………………………...................   

Where LUC is the same as Land Use Change, 

agricultural land use function (dL Agric), and 

other land use functions (dL Other Use). So from 

the above equation we can simplify the equation 

for the function of oil palm plantations 

 

(2) Lpalm = dLForest - dL Agric - dL Other Use. 

……………………….......................   

deforesation  =  - (dL Agric + dL Other Use) 

while Lpalm is part of the deforesation so - dL 

palm = - (dL Agric + dL Other Use), then the 

coefficient dL palm = dL defores, while dl Forest 

= - 

 

This model uses ols regression (ordinary least 

square) with pixel data developed as shown 

below: 

 

Palmplanta p,t = β0+β1 DEFORp,t+β2 FOR p,t+β3 

PPSz p,t+ε
1
 pt…............................ (2.1) 

Where : 

Palmplanta  p, t =  the use of oil palm  

                            plantations per pixel  in  

                            year t. 

DEFOR p,t = Deforestation per pixel in year t 

FOR p,t      = Forest cover area per pixel in  area i 

year t. 

PPSz p,t     = Size of oil palm plantation area per 

pixel in year t 

β0            = constant or interception. 

β1..5        =  the regression coefficient of the land 

use model. 

p               = pixel (1 pixel = 1000 

hectares) 

t               = Year t (t = 2000 - 2011) 

ε
1
            = confounding element 

 

The model 2 as shown below: 

The answered of effect of oil palm plantations on 

household income. We use these two models: 

Estimating changes in the improvement of oil 

palm plantations with dummy size (if 1 pixel is 

planted with oil palm, and 0 is not planted with oil 

palm) using the land demand equation (behavior 

demand equation (behavioral equation) in Tepe 

and Guldman, 2017); Lpt = f (Qpt ), demand for 

land can be defined that 
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(1) (Model 2) Lpt = f (Qpt) which means that the 

general model of land demand is influenced by 

production. Furthermore, to be more specific, the 

Lpt is proxied by the use of oil palm plantations 

using the following formula 

 

Lpt*  =  f (UTPSput  x  PTBSut) …..... 

 

where Lpt = Pixel Area planted by Oil Palm 

Plantation = 1; Not palm = 0; and Qpt = Number 

of Production in pixels planted with palm = Oil 

Palm Land with Planting Age Oil Palm Plantation 

in the pixel area (UTPSput) x (PTBSut) price of 

fresh fruit bunches according to the age of 

planting (u) in the t-year. 

 

Model 2: Econometrics. 

(PEXP = 1/0)=  δ0 + δ1(PTBSt X QPO p,t ) 

+ ε2p,t ................................................. (2.2) 

 

Where : 

P (PEXP = 1/0)  p, t = Dummy expansion of oil 

palm planting per pixel in year t. in the form of 1 

if planted with oil palm and 0 if not planted with 

oil palm. 

Q
PO

p,t =Production of oil palm plantations per 

pixel in year t 

P
TBS

,t   =  Price of fresh fruit bunches per kg in 

year t. 

δ0 = constant or intercept. 

δ1           = Probit coefficient of oil palm farmer 

income models 

p  = pixel (1 p = 200 hectares) 

t  = Year t (t = 2000 - 2011) 

ε
2
  = confounding element 

 

Prediction of Land Expansion from equation (3.2) 

becomes 

 

P(EXP)* = δ0 + δ1(P
TBS

t X Q
PO

 p,t )+ ε
2

p,t..(2.3) 

 

where P (EXP) * = Probability of land conversion 

due to oil palm production and the development of 

Fresh Fruit Bunches (PTBSpt) and the amount of 

production according to the age of planting 

(QPOpt). 

(Model 3) Estimating changes in land use to 

community income Ypt = f (Lpt) where the 

prediction of land use change due to rising FFB 

prices and Land Expansion will increase income 

where Lpt is obtained from P (EXP) *, then Lpt = 

P (EXP) * so that 

 

(3)  Ypt  = ƒ (P (EXPpt)*) + e ………...  (2.4) 

Where;  Ypt  = Community income at each pixel 

in the period t, and Lpt * is the result of prediction 

of the possibility of oil palm expansion in model 

2. Hypothesis: b1 > 0 

           

Ypt = a + b1 P(EXPpt)* + e 

 

2.3.2.Model Identification. 

Identify the model by identifying data and 

information in the field, by processing it through 

the Quantum Geo Spatial Information System 

(QGIS), as shown in Table 2, from that 

information can be processed by regression 

analysis. 

 

 
Source: Eko Budiyanto (2016), p. 50-218. (modification). 

Fig 3: The Geo Spatial Information on Context 

Model  East Kalimantan Province (2011). 
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2.4. The Geo Spatial Information on contex 

Model od East Kalimantan Province (2011). 

The process of forestry coordinate position data at 

the location of the Province of East Kalimantan, 

which was initially divided into 2 (two) provinces 

so that it is quite difficult because they have to 

separate the location coordinates of each province 

per village, so that it is obtained specifically the 

position of the Province of East Kalimantan. After 

that, intersect per point (pixel or picture element) 

of locations per 1000 (one thousand) hectares will 

be carried out, which in turn is obtained land use 

data / location of each land cover according to 

permits or legal permits for the use of forestry 

land, plantations, dwelling, protected forests , 

primary forests, swamps, mangrove forests, dry 

land forests and other locations. 

After data is obtained on land use as a whole, new 

data is specifically identified relating to the 

location of oil palm plantations in accordance with 

permits granted by the government from 2000 to 

2011 or the deadline of licensing or moratorium 

regulations for new licenses not to be issued 

except to increase licensing status / location 

permit / right to operate except to continue the 

existing licensing process. Panel data from the 

results of processing with the Quantum Geo 

Information System (Q-GIS) application is 

transferred to the STATA 15.1 application for 

processing in the context of research for oil palm 

plantations and land use and the environment.  

This estate data analysis uses cluster data which is 

a technique with multivariate analysis which is an 

observation in the data set, with a large enough 

sample data will represent the structure of the 

model. In using panel data that is combining 

cross-time data (times series) with cross-space 

data (cross-section), it has advantages (Widarjono, 

2005: 253-254), (Gujarati, 2003: 637-638), 

namely: 

This study uses panel data that has advantages 

namely; First, the number of observations is 

greater and has greater variability as well as can 

reduce the colinierity between explanatory 

variables. Second, the data panel can provide 

more information. Third, panel data can provide 

better resolution in inference of dynamic changes 

compared to cross section data. This research is 

also supported by Spatial Geo by using Quantum 

Geo Information Spatial (QGIS) for land use 

mapping data including forestry and agricultural 

land cover in East Kalimantan Province, regency, 

sub-district / village area with pixel size or 

representation of the smallest image/point/density 

elements can be calculated whereas in this study 1 

pixel with a size of 1000 hectares, so the 

aggregation is not biased. 

 

2.41. The Enables learnins of complex 

behavioral models. 

In this study, the authors used an OLS regression 

model (ordinary least square) and logit or probit 

regression models, with a total data of 132,420, - 

with a pixel size in East Kalimantan in Indonesia. 

The basic assumption is logit/probit regression, 

where the dependent variable is normally 

distributed which is a proxy for the continuous 

normal distribution. To test the regression model 

can be done with the Ramsey test, whether the 

model has been specified correctly or not there 

(specification error), if the probability (P) < 0.05  

and calculated F arithmetic  < F table then multiple 

regression does not occur specification error, but 

vice versa if F arithmetic > F table then specification 

error occurs in multiple regression. Checking the 

model is to see which estimates are best to be 

precise and if there are any deviations. Then try 

the deviations as small as possible. 

 

2.4.2. Multicolinearity  test. 

In the probit regression model it is assumed that it 

does not make the loading of linear dependency 

relationships between independent variables, the 

way the model is interpreted by looking at the 

generated Pseudo R2, so we see the significance 

of each variable with each variable. 

Multicolinearity can be tested using VIF to test 

interactions, where if the VIF value produced is 

all variables > 5 and the tolerance value <0.20, 

then there is multicolinearity in the model. VIF 

value can also be calculated manually using the 

formula which is as follows: 
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                                                     1 

                              VIF  =        ---------- 

                                                    1- ƒ 2 

 

1 

    Tolerance = 1- ƒ2 or    =       ----------- 

                VIF 

Where : ƒ2   = effect size 

You can also use the Spearman test to see the 

matrix relationship between variables. 

 

2.4.3. Homocedasticity test. 

Residual errors in the regression model must be 

constant / fixed, so that variable predictors and 

variants of residuals must be constant or not 

exceed the estimated distance limit of the 

dependent variable. The various values of the 

predictor and conditional variables should be 

around the regression line in the population. Some 

tests can be done one of them with szoeter   test    

and  imtest  estate  test  or decomposition of 

cameron & trivedi's to see  the model whether  

there  is heterokedastisity in the model. If   This is 

it necessary to transform and the results of the 

transformation must be > 0.05. When If 

abnormalities occur from the previous data, then 

data transformation must be carried out using 

another analysis method, Quantile regression with 

STATA 15. 

 

Result and Discussion 

3.1. Description of Research Object. 

This research variable has two dependent 

variables namely: Production and Land Use and 

nine independent variables namely : Land use.  

Land Use is Deforestation, forest land cover area, 

natural forest, natural forest felling/deforestation, 

area of oil palm land and settlement as well as for 

production that has an effect on; Income  of Oil 

Palm Farmers and Fresh Fruit Bunch (TBS) 

Prices.   

The Data number of investments of Plantations in 

East Kalimantan, namely: in Berau Regency there 

are a number of 50 companies, Kutai Timur 

Regency there are 77 companies, Kutai 

Kartanegara Regency there are 62 companies, 

Kutai Barat Regency there are 43 Companies, 

Mahakam Ulu Regency  there are 15 companies, 

Penajam Paser Utara Regency has 14 companies, 

Paser Regency there  are 39 companies, 

Samarinda City there is 1 company, in total there 

are 301 companies with location permits covering 

an area of 3,313,956.96 ha, which already use 

rights with an area of 1,057,616. ha. We used the 

farmer exchange rate (NTP), which is one 

indicator to see the purchasing power of farmers 

in rural areas, also shows the purchasing power of 

farmers (term of trade) of agricultural products 

with goods and services consumed as well as for 

their agricultural production costs.  

 

3.2. Land Deforestation 

Deforestation is the process of removing forests or 

natural forests by carrying out deforestation / 

logging to take wood or other elements by 

changing the allotment of forest land into non-

forest.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4: The land use of East Kalimantan Province 

Indonesia (2011) (processed) 

 

The results of processing the data into a matrix 

(attached) it is clear and significant that the 

existence of oil palm plantations greatly affects 

the availability of forestry land use, this is also 

made clear by the regression analysis of land use 

permits for oil palm plantations with land 

deforestation (shown in the attached data 

processing (Land Deforestation Matrix Forestry 

Year 2000 - 2010 in East Kalimantan Province)). 
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The data is processed for ten years because from 

before 2000 to 2011 in fig 4. 

The period between 2000 and 2011 was the 

issuance period of land use permits, especially for 

oil palm plantations, thus greatly affecting the 

availability of land for the forestry environment it. 

The area is growing year by year, so that changes 

in the use of forestry land for oil palm plantations. 

The existence of a moratorium policy and a 

polemic on the ratification of the spatial plan of 

East Kalimantan Province were ratified late, this 

has contributed to the submission of new licenses 

and needs to be approved since 2007. The 

moratorium it's self has the aim to improve the 

governance of palm oil commodities, namely; 

environmental improvement, licensing control, 

increasing productivity, fostering farmers, 

developing downstream industries, reducing 

emissions from deforestation and forest 

degradation. 

Table 4. Palm Oil Production Data in East 

Kalimantan Province Indonesia 

Data Source: East Kalimantan Province Plantation Service 

(20016). 

 

The oil palm production in Indonesia according to 

the age of the plant itself, it is divided into 4 (four) 

stages if the plants produce as shown in table 5. 

Table 5 The Average Production of Palm Oil 

Based on Plant Age in the province of East 

Kalimantan (Indonesia) 

No Plant age/ 

year 

Production / 

Ha / year 

Information 

 

1 3 18,565 ton the first fruit 

2 4 20,958  ton - 

3 5 24,658 ton - 

4 > 5 30,361 ton - 

Data Source : Plantation Office of East Kalimantan Province 

(processed (2017)) 

 

 

 

3.3. The Palm Oil Farmer Income. 

The observational data as many as 132,420 pixels 

into a data group, then the data is intercepted from 

the Quantum Geo information System (Q-GIS) 

into points measured every 1 (one) pixel point of 

1,000 ha or 1 km wide. After that, it can only 

measure the extent of land use (oil palm) of oil 

palm plantations that produce fresh fruit bunches 

(TBS) then the production is sold to palm oil 

processing plants. Fresh fruit bunches (TBS) are 

sold according to the value of the price (at that 

time) and the value of the yield. We are assume 

that if the income of the farming community 

increases, it will trigger land expansion so that 

land use will increase in the sense that 

unproductive land becomes productive land. If the 

production results increase will result in the 

expansion of agricultural / plantation land or there 

will be a change of other land functions for oil 

palm plantations.  

 

Variable Description 

We were the used of land use analysis using pixel 

calculations, the advantages and this approach, 

can determine the transfer of land functions to the 

smallest administrative boundary analysis unit, 

namely the village.  

For statistical descriptions can be seen in the table 

6. 

Table 6. The Descriptive Variable Statistics (table 

used) 

 

           

 

 

 

 

 

 

 

 

 

 

 

               Source: Data processed 2018. 

 

No Year Production 

tone (000.000) 

Wide area 

(Ha) (000) 

1 2010 2,9 . tone 563,4  

2 2011 4 tone 716,3  

3 2012 5,2 tone 824,4  

4 2013 6,9 tone 944,8  

5 2014 9,6 tone 1.000 
 

6 2015 11,2 tone 1.090 
 

V
ar

ia
b

le
 

O
b

s 

M
ea

n
 

S
td

. 
d
ev

. 

M
in

 

M
ax

 

p
al

m
p
la

n
ta

 

1
3
2

.4
2

0
 

9
,0

8
9
8
 

6
9
,6

5
1

8
 

0
 

9
0
0
 

D
ef

o
r 

1
3
2

.4
2

0
 

6
,6

9
6
2
 

3
0
,0

6
0

2
 

0
 

8
7
5

,2
5
 

F
o

re
st

 

1
3
2

.4
2

0
 

8
2
5

,4
3

7
 

1
3
2

,0
3

9
7
 

6
,5

7
 

9
0
0
 

o
il

p
al

m
si

z 

1
3
2
4

2
0
 

1
2
0

,2
6

6
9
 

2
7
7

,3
3

9
7
 

0
 

9
0
2

,5
2
 



 

Gasim Alwi                                                           www.ijetst.in Page 6905 

IJETST- Vol.||07||Issue||04||Pages 6895-6915||April||ISSN 2348-9480 2020 

Palmplanta  =  the amount of oil palm allowed in 

one pixel area where 1 pixel = 1000 ha. DEFOR is 

deforestation (land clearing) caused by the 

conversion of forest land to other land used for 

mining or agricultural land in an area of 1 pixel. 

FOREST is a forest land in the form of protected 

forest land and industrial forest and mangrove 

forest in an area of 1 pixel. 

 

The total number of pixels in this dissertation 

observation is 132,420 pixels that are dynamically 

identified. For palmplanta it means that for each 

pixel the average use of land for oil palm 

plantations planted is 9.08ha/ 1 pixel. The DEFOR 

variable is the amount of land that has been 

deforested in 1 pixel which is 6.69 ha, meaning 

that in the relevant pixel, the average deforestation  

is 6.69 ha. For FOREST, this means that in an 

average of 1 pixel they have a forest area of 

825.43 ha. While oilpalmsiz is the size of an oil 

palm plantation where on average in 1 pixel there 

are 120.26 ha of oil palm plantations. 

 

3.3. The Estimation Model 

Land use. 

The results of processing from the land use of oil 

palm plantations in the province of East 

Kalimantan as shown in table 7.  

Table. 7. Land Use Change Model  (Model 1): 

VARIABLES Land area of oil palm 

plantations planted 

(in hectares) 

Deforestation (ha) 0,0407*** 

 (0,0062) 

Forest Land (ha) -0,126*** 

 (0,00143) 

Size of Oil Palm 

Plantation (ha) 

0,0324*** 

(0,00068) 

Constant 109,2*** 

 (1,219) 

Observations 132.420 

R-squared 0,090 

          Standard errors in parentheses 

          *** p<0.01, ** p<0.05, * p<0.1 

 

Exceeding deforestation (land clearing) by 40.69 

Ha means 99% significantly higher compared to 

the planting area of oil palm plantations of 1 pixel 

(1000 ha). Every 1 pixel increase (1000 ha) will 

significantly increase the area of oil palm 

plantations that need more than 0.12636 x 1000 ha 

= 126 ha. The addition of the size (size) of oil 

palm plantations by 32.41 Ha (0.03241 x 1000 ha) 

has a significant effect on 99% of the need for 

plantation land area of 1 pixel (1000 ha). 

 

Table.  8. The effect of Oil Palm Plantation 

Production on Oil Palm Plantation Expansion 

(Model 2): Probit Panel Estimation Table 

VARIABLES Dummy of Oil 

Palm Plantation 

Expansion 

Value of Palm Oil 

Production (in IDR Million) 

0.192*** 

(0.00969) 

A constant -15.13*** 

 (0.262) 

Number  of Obs. in Pixels 132.420 

Number of cell code 13,242 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

When we are interpreting the probit panel model 

above, it should be noted that the calculation of 

production values is calculated using the formula: 

(1) Value of Oil Palm Production (in IDR Million) 

= (TBS) Fresh Fruit Bunch Prices in Accordance 

with Production Age of Palm Oil Plantation/kg x 

(PUTS) Production Age of Oil Palm Plantations. 

(2) Production of Oil Palm Planting Age (PUTS) 

= (PRUTKS) Production of Oil Palm Planting 

Age X (UTKSI) Oil Palm Planting Age since 

Obtaining Oil Palm Plantation concession Permit. 

With the using formula above, we can determine 

the Production Value of Oil Palm based on the age 

of planting and the price of Fresh Fruit Bunches 

and are regressed as an independent variable to 

the dependent variable, namely dummy Oil Palm 

Expansion per pixel (1 pixel = 1000 ha). 

 

3.4. Effect of oil Palm Plantation 

Production on oil palm plantation expansion. 

The estimation results of the probit panel model, 

the results of each increase in Palm Oil Production 

Value are caused by the increase in the price of 

Fresh Fruit Bunches (TBS) and Palm Oil 

Production Age (PUTS) of 0.192 with a 

significance level above 99%. 
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Table 9. Marginal Effect 

Effect of Palm Production on Oil Palm Plantation 

Expansion for land use 

  

         VARIABLES 

Marginal Effect at 

Means 

 

Palm Oil Production Value 

(in IDR Million)  

 

         0.00163*** 

       (0.0002097) 

Number of observations 

Pixel 

       132.420 

         Number of cell code         13,242 

 Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The results of analysis of the data drawn 

predictions, if the price of fresh fruit bunches 

(TBS) increases (1 in IDR), When,   we are 

assuming a fixed quantity of  farmers will tend to 

expand new land clearing for oil palm 

plantations. 

For example: (1) Analysis of the Long Ikis sub-

district Paser Regency of East Kalimantan in 

Indonesia, with a prediction value of the 

likelihood of land expansion that is 0.0347, the 

community will expand the expansion of oil palm 

land by (0.0347 x 1000 ha) = 34.7 hectares, then 

the average income of the community will 

increase around 6.942 million (in IDR) per hectare 

per oil palm harvest. (2) Analysis of the Muara 

Bengkal sub-district East Kutai Regency of East 

Kalimantan in Indonesia, with the Prediction 

Percentage Value of Possible Expansion of 

0.0269, the community will expand the expansion 

of oil palm land by (0.0269 x 1000 ha = 26.9 

hectares), then the average income of the 

community will increase by around 5.371 million 

(in IDR) per hectare every palm oil harvest. (3) 

Analysis of the Sambaliung sub-district Berau 

Regency of East Kalimantan in Indonesia, with 

the Prediction Percentage Value of Possible 

Expansion of 0.0284, the community will expand 

the expansion of oil palm land by (0.0284 x 1000 

ha = 28.4 hectares), then the average income of 

the community will increase by around 5.68 

million (in IDR per hectare per oil palm harvest. 

 

The probit marginal effect estimation results are 

done probit panel predictions which are 

Predictions Percentage of Likelihood of Land 

Expansion as: 

The Prediction of Percentage of Land Expansion 

Possible = 0.00163 X Production Value of Palm 

Oil (in IDR Million) 

 

The Prediction of the Percentage of Possible Land 

Expansion is then used as an independent variable 

to see how much the Percentage of Possibility of 

Land Expansion with Household Income. 

Household income data is obtained from the 

SUSENAS (Survey of National Statistical office) 

consumption module data by calculating the 

average household consumption in each region of 

the sub district administration code in the merge 

to each pixel with the identity of the sub district 

administration code and the district administration 

code which is the same as the SUSENAS code. 

SUSENAS Data Period 2001 - 2011, for each 

household is calculated spatially based on the 

classification of regional administration in each 

district and district in East Kalimantan Province. 

This consumption data is aggregate or the total 

consumption of all households. After the merge, it 

will be regressed using the panel regression 

approach as shown in the table 10 below: 

 

Table 10. Model (3). Effect of Addition of Oil 

Palm Land to Average Revenue  Households 

Period 2000 - 2011. 

VARIABLES Average Household 

Income per year 

Prediction of Percentage of 

Likelihood of Land 

Expansion 

6.554*** 

(1.162) 

A constant 15.46*** 

 (0.0353) 

Observations 13,420 

Number of cell code 13,242 

       Robust standard errors in parentheses 

       *** p<0.01,   ** p<0.05,   * p<0.1 

What should be noted in the interpretation of the 

equation above, the dependent variable is 

Household Income in the natural logarithm (ln) 

household income for one year (income = 

household consumption at SUSENAS x 12 
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months). Why use (ln) to get a better standard 

error than using data level (Million in IDR). So it 

can be interpreted that an increase in the 

prediction of the possibility of oil palm plantation 

expansion of 1% (0-100%) significantly above 

99% will increase the increase in the percentage 

of household income that has oil palm for one 

year by 6.54 (654%) times income during the 

observation period. 

 

3.4. The Findings of Research and Policy 

Implications 

The Findings of research. 

The findings of this study are in 2 (two) groups 

namely:  

(1) Theoretically and empirically, and  

(2) The policy implications in research activities. 

By conducting the Ramsey test to test the 

specification error in the model, the test results are 

as follows: 

 

Ramsey RESET test using powers of the fitted 

values of palmplanta. 

 

 Ho:  model has no omitted variables 

              F (3, 119169) =   1865,42  

                  Prob  >  F =      0.0000 

 

The results of the Ramsey test above it can be 

concluded that the regression model does not 

experience specification errors in the model with 

the resulting probability value (Prob) 0 < 0.05.  

The furthermore, the normality test needs to be 

done, for this test we can see the Normal Graph 

Normal P-Plot and see the Skewness / Kurtosis 

test, as well as the Shapiro-wilk test normality. As 

shown in Fig: 5. 

 

 
Fig  (5). : The Normal graphs of P-Plots on 

Variables: palmplanta, DEFOR, FOR, PPSz. 

 

The chart following the normal P-Plot line 

indicates the distribution of the residual data of 

the five variables is not normal because the 

plotting points do not follow the diagonal line and 

slightly out of the diagonal line, so it is difficult to 

say the data is normal or not. For this reason, we 

need to test skewness and kurtosis and shapiro-

wilk normality in table 11. 

 

Table 11.  Skewness/kurtosis  test  &  shapiro-

wilk normality test. 
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Note: The normal approximation to the sampling      

distribution of W' is valid for 4<=n<=2000. 

 

The skewness and kurtosis test in table 10. for all 

Palmplanta (land use), DEFOR, FOR and  PPSz 

variables, have a probability  < 0.05 so that all the 

variables can be agreed to be up normal, while the 

test results are in accordance with the P-Plot 

Graph in Fig : 5, and the distribution of the 

residual data on the variable variables in all the 

data is not normal because mapping the points 

does not take the direction of the diagonal line and 

slightly out of the diagonal line. 

 

3.5. Multicollinearity test. 

Multicollinearity test can be done by: 

Multicollinearity test using VIF and compared to 

tolerance, where the results of the analysis are 

shown in table 4.20, clearly visible VIF value  <  

5, while tolerance values are al l > 0.20, so it can 

be concluded that there is no multicollinearity 

problem in the multiple regression model. 

 

Table. 12. Multicollinearity test of multiple  

regression models 

Variable VIF 1/VIF 

(tolerance) 

FOR 1,35 0,740779 

PPSz 1,10 0,908754 

DEFOR 1,07 0,938158 

Mean VIF 1,19  

            Source:  Data processed (2017). 
 

3.6. Homoscedasticity assumption test. 

It can be concluded in the analysis of this study 

that the data used in this study are not normal, to 

test the problem of heterokedasticity, then this 

study applies the Quantile Regression Test for 

how to overcome it. 

It’s this happens due to abnormalities from the 

previous data, and the solution is to transform the 

data by conducting a Quantile Regression Test. 

 

3.7. Quantile Regression Test. 

Tabel .13. Regresi Quantile palmplanta DEFOR 

FOR PPSz Test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Simultaneous quantile regression No obs=119.178 

bootstrap (90) SEs .90  Pseudo R2 =0,0091 =    0,0091 
    Source : Data processed (2017). 
 

We were looked in table 11, it turns out that there 

are 2 (two) variables namely PPSz  value of  P 

(0.015), it is necessary to transform into the 

square root with the variable by making; 

model.g sqPPSz = sqrt (PPSz). 

Tabel 14. Simultaneous Quantile Regression  

palmplanta sqPPSz Test 

.9 Quantile regression No of obs = 119.178 = 119.178   Number of obs  = 119.178 = 0,0054 Pseudo R2  = 0,0054 
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If the normality test is done with the Simultaneous 

Quantile regression test, which produces a 

probability value > 0.05 as shown in table 14.  

Heterodaskesity test results with Simultaneous 

Quantile Regression tests apparently in the PPSz 

variable there is still heterodaskesitas so it needs 

to be transformed into a Log Transformation 

(logPPSz) as shown in table 15. The results of 

tests with quantile regression so that 

heterokedastasis problems can be overcome as 

shown in table 15. 

 

Tabel 15. Uji Quantile Regression  palmplanta 

logPPSz.greg palmplanta logPPSz, quantile (90) 
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            Source : Data processed (2017). 

 

When we are after transforming the value of the 

LogPPSz variable the data becomes normal 

because the PPSz value (1.04) or the value of P  > 

0.05 so that it is free from heteroscedasticity 

problems. 

 

3.8. Comparison of Research and Results. 

The findings of this research can be grouped into 

two aspects namely; first the theoretical aspects 

which include formulation, model specifications, 

identification of variables, economics and 

methodology, secondly the empirical aspects 

which include the use of data and application 

models, using empirical data. 

The results of land use research from the results of 

a joint test (land use) for oil palm plantations are 

also proven and significant to forestry land (FOR), 

deforestation (DEFOR) (deforestation / land 

clearing), oil palm production (PPSz), then land 

use conversion increase for oil palm plantations in 

East Kalimantan Province during the study period 

2000-2011, it would be more interesting if 

examined by subsequent researchers.  

This study has a difference (uniqueness) with 

other studies as follows: 

1) This study uses data processed with the Geo 

Spatial Information Contex Model processed 

by the Quantum Geo Informatic System (Q-

GIS) application based on a digitized map with 

pixel size combined with the Stata MP.15, 

application, so the accuracy of the results is 

very significant in the analysis. 

2) This study uses the OLS (Ordinary Least 

Square) Regression which was developed from 

the David Wheler, Dan Hammer, Robin Kraft, 

Susmita Dasgupta, and Brian Blankespoor 

(2011), and Okon.U models, E. C. Okorji.EC) 

(2014), and Models from Irwin E.G & 

Geoghegan. J (2016), and Tepe E, & 

Guldmann J.M (2017), with the Spatial Model 

for Land Use with a modified multiple variable 

model, resulting in an empirical and unique 

model 

3) Proxy of average income per farmer / month is 

obtained from the level of productivity of 

farmers / month multiplied by the price of fresh 

fruit bunches (FFB) at that time, so that the 

income per farmer / month is obtained. 

4) Proxy of the selling price of fresh fruit bunches 

(FFB) also affects the coefficient value on the 

expansion / desire to open new land for oil 

palm plantations in each district in East 

Kalimantan Province. 

5) Proxy of oil palm plantations also influences 

forestry land deforestation so it affects land 

use. 

6) Proxy of oil palm plantations has a negative 

effect on the use of forestry land (For) so that it 

affects the land use (land use). 

7) This study has a very large degree of freedom 

that is 132,420, because it uses panel data and 

cross sections, with pixel data 132,420, in East 

Kalimantan Province, and times series data for 

a period of time between 2000 and 2011 . 

 

The results of the analysis above, it can be done 

by testing the model and by meeting the 
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requirements of econometrics and economic 

theory, so that this research has strength in its test 

results (test strength) and has theoretically 

meaningful. The empirical aspects of this study 

are unique as follows: 

1)  Empirical data used are ex-post facto; the data 

that have occurred are implemented on the 

equation model in accordance with the main 

conditions in producing theoretical concepts so 

that the test results are true and real that can 

draw conclusions from the results that occur. 

2) The Estimation results from using the OLS 

(Ordinary Least Square) Regression developed 

from the David Wheler, Dan Hammer, Robin 

Kraft, Susmita Dasgupta, and Brian 

Blankespoor (2011), & Okon. U, E. C. 

Okorji.EC) (2014), which affects Palmplanta or 

land use, as well as the spatial model of the 

Irwin E.G & Geoghegan, Model. J (2016), and 

Tepe E, & Guldmann JM (2017), with Spatial 

Models elaborated/developed & analyzed stata, 

so that an influence was found during the 

period 2000 to 2011. Palmplanta has a positive 

and significant effect on prod_val_jt 

(production) and influence the test of variables, 

as well as land use and increase in income of 

oil palm farmers in East Kalimantan Province. 

3) The Estimated results with joint intersect to 

measure land use, so that there are points that 

can be measured Geo Spatial Information 

Contex Model of East Kalimantan Province 

(2017), with the Quantum Geo Information 

System (QGIS) application that produces 

points with pixel size. Each point / pixel with a 

size of 1,000 hectares will facilitate the 

measurement of the occurrence of willingnes to 

expan if an increase in commodity prices of 

fresh fruit bunches (TBS). 

4) The results of this study also use the matrix of 

results of data processing with the Contex 

Model Geo Spatial Information, the results of 

data processing to intersect for land use so that 

changes are visible and significant from 2000 

to 2011. After the policy of controlling oil 

palm plantation permits until now. no new 

licenses (moratorium) were issued either from 

the Provincial Government of East Kalimantan 

or from the Central Government, then the data 

was processed using the Stata application 

5)  Estimation results from the model are the 

production of each in 65 sub-districts in East 

Kalimantan Province multiplied by the price of 

fresh fruit bunches (FFB) where significant 

income is found, significantly above 99%, 

which increases the percentage of household 

income that owns land oil palm for one year 

amounted to 6.54 (654%) times the income 

during the observation period, this was very 

interesting and aroused community interest to 

open new plantations resulting in the 

conversion of land to oil palm plantations. 

6) The results of the research test on the 

palmplanta land use model turned out to be 

very significant and positive for the test of all 

DEFOR (deforestation) variables, PPSz, 

although for the FOR (forestry land) variable 

test there were negative influences. 

 

4. Conclusion and  policy. 

The results of  analysis and discussion of land use 

and household income of oil palm plantations in 

East Kalimantan Province Indonesia can be 

explained as follows: 

1.  When It is the change of function of oil palm 

plantations in the Province of East  Kalimantan  

in Indonesia is affected  by: 

a).Deforestation has a positive and significant 

to relationship.  

Deforestation is not only for oil palm land 

but is caused by other lands outside the 

analysis of this study.  

According to the survey on the field, this 

deforestation is caused by forest land being 

non-forest caused by mining concessions. 

b). The forest land in East Kalimantan has 

significantly decreased due to the expansion 

of oil palm plantations. This can be seen 

from the negative relationship between 

forest land and oil palm plantations. 

2. It’s the increasing the use of land planted with 

oil palm plantations has a positive and 
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significant effect in increasing the average 

income of the people in East Kalimantan; 

3. Diversification policy for oil palm plantations 

with intercropped crops such as; palm sugar 

which is environmentally friendly and can store 

water content as a controller of ground water 

resources, this also greatly supports other 

income (Off farm) from farmers. 

4. The land use, when in the transfer of land 

functions, such as rubber, cocoa plantations, 

dry paddy fields and other lands that are 

converted into oil palm plantations, so the 

government needs to make clear and firm 

regulations in order agricultural crop poly 

culture. 

5. The existence of local regulations for oil palm 

investment to land supply  at least 5 (five) 

percent of the area of the licensing land for 

other plants that are able to absorb water. 

6. Forest land use control can be made effective 

by facilitating the management of land use 

permits for oil palm plantations, so that control 

over forest land use can be maintained and 

controlled. Forest land use control that does not 

pay attention to economic factors will 

negatively impact community income. 

7. The production of palm oil derivatives can be 

processed into biodiesel, so the use of 

renewable energy from palm oil waste needs to 

be implemented and regulations regulated. 
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