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Abstract 

Since 2006, Indonesia became the largest oil palm 
producing country in the world. For Indonesia, oil palm is 
a prime commodity because it has become a source of 
foreign exchange. The rapid development of the oil palm 
industry in Indonesia resulted in a debate on the positive 
and negative impacts caused by the plantations, especially 
related to the issue of land use change. This study 
summarizes the quantitative aspects and the social 
dynamics related to land use change to oil palm plantation 
on mineral soil, using a comprehensive and integrated 
assessment. The purpose of this research is to evaluate the 
financial feasibility of land use change in oil palm 
plantation from three aspects (economy, social, and 
environmental aspect) and to provide a descriptive 
explanation of the cause of land use change from ladang to 
oil palm by the community. The present study suggests 
that the changing paradigm of the local people in the case 
study area to convert their ladang to oil palm plantation 
cannot be avoided. They prefer to plant oil palm because 
of three main factors: (1) economic, (2) labor force, and (3) 
land area. 

Keywords: Oil palm; Land use Change; Integrated 
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1. Introduction  
Since 2006, Indonesia became the largest oil palm 
producing country in the world. For Indonesia, oil palm is a 
prime commodity because it has become a source of foreign 
exchange. Based on data from the Indonesian Ministry of 
Agriculture, oil palm plantations started to grow in 
Indonesia in 1980 with a total area of approximately 294,560 
ha. The size of the land use for oil palm plantation then 
began to accelerate in 1998 (3,560,196 ha), and by 2015 the 
total area of oil palm plantation in Indonesia has reached 
11,300,370 ha [1,2]. The expansion of oil palm in Indonesia 
occurred especially in Sumatra and Kalimantan. 

According to World Growth [3], there are at least three 
major causes of why oil palm plantations in Indonesia are 
growing very fast — other than the geographical conditions 
of Indonesia that support the development of oil palm 
plantations.  First, CPO prices are rising sharply, due to 
increased consumption of edible oils and fats in China and 
India. Second, palm oil is a vegetable oil that has a large 
market share in the food and oleochemical industries. 
Third, oil palm has the highest and the most efficient 
productivity per hectare, compared to other plantations.  

The rapid development of the palm oil industry in 
Indonesia resulted in a debate on the positive and negative 
impacts caused by plantations, especially related to the 
issue of land use change. Several NGOs persistently warn 
the community of the negative impact of oil palm on the 
environment as well as the unfairness of development from 
oil palm plantations that adversely affect the local 
community [4,5]. In the environmental context, some 
notable warnings about the environmental harm of oil palm 
are: activity in oil palm plantations is a source of air and 
water pollution, oil palm plantations cause deforestation, 
biofuel as a product of oil palm has no clear role in carbon 
storage, and impact of massive oil palm plantations on 
water regulation is still in debate [6,7,8,9,10,11]. In the social 
context, many social conflicts occurred due to the inability 
of companies to fulfil their promises to local communities 
or due to unfair benefit sharing [12,13]. Apart from all the 
negative facts aforementioned, in reality, the local 
community has an interest in oil palm due to the high 
financial return [14,15,16]. 
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Some researchers who examined the impact of oil palm 
plantations quantitatively stated that the land use change 
into oil palm plantations had a positive impact on the 
development of the community [17,18]. Meanwhile, several 
other researchers who conducted studies on the social 
dynamics of communities around oil palm plantations 
stated that the land use change to oil palm plantations has 
more negative impacts on the community [19,20]. The 
debate on oil palm is considered normal since there are 
different perspectives to analyse the impact of oil palm. Oil 
palm will have positive impacts when we see this 
commodity as the source of community welfare that opens 
job opportunities for the local community. On the other 
hand, oil palm will have negative impacts when we see that 
oil palm has a potential to cause land alienation, loss of 
livelihoods, social conflicts, and exploitative labor relations 
and degraded ecosystems [21]. Despite the aforementioned 
facts, to the best of our knowledge, there is a lack of studies 
that summarize the results of quantitative impact 
calculations with the results of studies that describe the 
social dynamics of society around oil palm plantations. We 
believe these two aspects are important to be evaluated in 
one research because both are necessary to achieve 
sustainable oil palm plantation practices. 

This study summarizes the quantitative aspects and the 
social dynamics related to land use change to oil palm 
plantations, using a comprehensive and integrated 
approach. The purpose of this research is to evaluate the 
feasibility of land use change in oil palm plantation from 
three aspects (economy, social, and environmental aspect) 
and to provide a descriptive explanation of the cause of land 
use change from ladang (shifting cultivation/) to oil palm by 
the community. To obtain a thorough analysis result, the 
research object for this study is limited to the Dayak Taba 
community in Dusun Tonggong, Parindu, West Kalimantan.  

2. Methodology 
The method used in this study is a mixed method that 
combines quantitative and qualitative data [22]. The data 
collection was conducted through field visits, semi-
structured interviews, and collection of secondary data 
which was then analyzed using the Extended Cost-Benefit 
Analysis (ECBA) method and described and elaborated 
using descriptive method. Interviews were conducted with 
some key informants from PTPN XIII Parindu and Dayak 
people in Seketam Village. In addition, a structured 
questionnaire was used to obtain data from local people in 
Seketam Village in order to understand their perception 
about oil palm plantation and shifting cultivation practices. 
Extended Cost-Benefit Analysis (ECBA) was used to analyze 
the financial feasibility of oil palm plantation considering 
the value of environmental services.  

 

2.1 Study Area 
This study was conducted in PTPN XIII area in Seketam 
Village, Parindu, West Kalimantan, Indonesia. PTPN XIII is 
a state-own company and one of the biggest plantation 
companies in West Kalimantan. Every activity in the oil 
palm plantation has to refer to government regulations. 
One regulation they have to comply with is the restriction 
against planting oil palm on peatland and primary forest, as 
per Presidential Instruction No 8/2015, Law No.5/1990, and 
Law No.41/1999. Thus, oil palm in PTPN XIII area is planted 
in mineral soil covered in shrubs. Recently, developed 
plantations of mineral soils remain undocumented, which 
comprise 88% of Kalimantan’s land area [23]. Furthermore, 
Gunarso and colleagues [24] states that about 48% of all oil 
palm plantations came from the conversion of shrub or 
grassland areas consisting of 40% upland and 8% swamp. 
Due to this fact, the area of PTPN XIII is interesting to us, as 
we explore the activity of PTPN XIII and its impact on the 
economy, society, and the environment. 

PTPN XIII plans to create a new oil palm plantation with 
an area of a thousand hectares on land that belongs to 
community which is a local community Dusun Tonggong 
area. This area is planned to be managed using a plasma-inti 
scheme, which consists of an estate core (inti) surrounded 
by a ring of smallholders outgrowers (plasma) – each  
provided with credit, recommended supplies of fertiliser, a 
first year’s salary, and technical advice. This research will 
use this planned oil palm plantation as the research area. 
Dusun Tonggong has 40 households and 161 residents [25]. 
Dusun Tonggong is one of the areas in Parindu that has 
collaborated with PTPN XIII to develop oil palm plantations 
on their customary land since 1999. 

2.2 Community Survey 
A community survey was conducted from August 2016 to 
January 2017 at Seketam Village, Parindu, West Kalimantan. 
This village has 40 households, each of which has oil palm 
plantations with a plasma scheme as well as land area to 
build ladang using a shifting cultivation system. Each family 
usually has a 4 ha oil palm plantation and a 2 ha ladang. The 
survey aims were: to know more about land classification 
from Dayak people in Seketam Village, to identify the type 
of commodities that Dayak people obtain from ladang, to 
understand the necessary process to build ladang with a 
shifting cultivation system, and to find out recent obstacles 
Dayak people face in building ladang. 

We conducted interviews to get information on land 
classification as well as on the process for and obstacles to 
building ladang. We also distributed questionnaires to 
gather information about commodities that the Dayak 
people get from ladang.  

Key informant interviews were conducted with several 
people who have knowledge about oil palm issues in PTPN 
XIII Parindu. The interviews were divided into three 
categories. The first category is the expert perspective, 
which aims to understand the main issues of oil palm 
plantation in West Kalimantan. The second category is the 
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corporate perspective, which aims to understand oil palm 
plantation practices and obstacles, as well as the main issues 
regarding the development of oil palm plantations. The 
third category is the community perspective, which aims to 
identify the practices of oil palm plantation from the 
community point of view and the main issues of oil palm 
development based on the community opinion. 

2.3 Measuring Environmental Services 
To be able to determine the value of environmental services, 
one of the necessary steps is analyzing the research area 
conditions, which in this research include the soil 
conditions and ecosystem functions of the area.  

In general, the soil in Seketam Village, Parindu, West 
Kalimantan consists of mineral soil, with a relatively flat 
slope. Meanwhile, the ecosystem functions identified for the 
research area include five services: (1) provisioning services, 
(2) cultural services, (3) regulation services, (4) soil 
preservation, and (5) water preservation. The provisioning 
services, cultural services, and regulation services are 
already calculated by Cahyandito and Ramadhan [26] in 
previous research and will be used in this research to 
calculate extended cost-benefit analysis. The soil 
preservation and the water preservation services are 
considered based on Indonesian policy and HCV Toolkit’s 
“environmental services” (HCV 4) which are both 
mentioned in the working paper by Gingold and colleagues 
[27]. These five ecosystem services are assumed to be lost if 
the one thousand hectares of land owned by the village 
changes into oil palm plantations. Therefore, these five 
ecosystem services will be included in the calculation of 
environmental cost using the ECBA method.  

To calculate water and soil conservation as 
environmental services from shrubland, we used a 
replacement cost method with the assumption that these 
environmental services can be replaced by using three kinds 
of alternatives: (1) using LCC (Leguminous Cover Crop), (2) 
using leaf midrib (part of the oil palm that must be pruned 
to keep the quality of oil palm fruit), (3) using a 
combination between cover crop and leaf midrib. We used 
secondary data from PTPN XIII to calculate the value of 
LCC and leaf midrib. 

2.4 Extended Cost-Benefit Analysis (ECBA) 

This research intends to calculate not only economic factors 
but also environmental factors through the ECBA method. 
A cost-benefit analysis (CBA) method may be prone to 
weakness in valuation due to the difficulty of reflecting the 
heterogeneity of different parameters [28]. To address this 
weakness, supplementary analyses of social, health, and 
environmental benefits are often introduced [29]. These 
additional supportive approaches are often acknowledged as 
an extended CBA framework [30]. ECBA is a particular 
manifestation of CBA with an especially careful look at 
social and environmental impacts — the hidden external 
costs normally unaccounted for in decision making [31]. 

When calculating using ECBA, seven scenarios were 
used. One scenario was the calculation of CBA excluding 
the environmental cost. The other six scenarios were 
differentiated based on the type of alternative that will be 
used to conserve land and water as well as based on the 
highest and the lowest value of cultural services. Apart from 
the debate about Fisher effect, interest rate was also 
included in the calculation to show local inflation in 
Sanggau area. As mentioned by Fisher, a permanent change 
in the rate of expected inflation will cause an equal change 
in the nominal interest rate in the long run [32]. In this 
research, we used interest rate data of the Sanggau area for 
the past ten years in which we noted the lowest, moderate, 
and highest inflation in the period. 

3. Result and Discussion 
Dayak Taba community in Dusun Tonggong is one of the 
local communities who decided to participate in developing 
oil palm through the plasma partnership scheme with PTPN 
XIII. However, their involvement in oil palm development 
has not necessarily made them leave their ladang and 
rubber forest. Based on the interview results with the 
community, nowadays they maintain their rubber forest as 
an alternative income source. Meanwhile, ladang play a role 
as a source of their subsistence needs – even though in the 
current existing conditions ladang area is competing with 
oil palm plantation which was developed based on the 
willingness of Dayak Taba community. The people of Dayak 
Taba in Dusun Tonggong classify the land into three types: 

1. Shrubland 

Shrubland is the land that is used by the 
community to conduct ladang using shifting 
cultivation method. Before oil palm, most of Dayak 
community in this area earned their subsistence 
needs from ladang. 

2. Rubber forest 

Rubber forest was the main source of income for 
Dayak before oil palm. However, lately, the price of 
rubber is declining. Despite that fact, nowadays, 
Dayak keeps the rubber land as an alternative 
income to oil palm. 

3. Tembawang 

Tembawang is protected land of the Dayak 
community, which they inherited from the 
previous generation. According to Sirait [18], 
tembawang is also known as descendant land, 
which is mostly used for mixed agroforestry and in 
some cases includes sacred forests and graveyards. 
The benefits obtained from these lands were 
shared among the descendant group and the 
community, with approval from the members of 
the community. 
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In the context of land use change, within the research area, 
the Dayak community only allow the company to open oil 
palm plantations in the shrubland area. This is because 
tembawang and rubber forest are considered to be 
important assets by them.  

3.1 Ladang and Shifting Cultivation 
 
Ladang is land area used by Dayak people to plant corn, 
rice, yam, etc. for their subsistence needs. For ladang, Dayak 
people use a shifting cultivation system: a single, simple 
system of farming in which the forest or shrub is slashed 
and burnt to make swiddens [33]. These fields are cultivated 
for one or two seasons before soil fertility is exhausted or 
weed growth overwhelms the crops [34]. Nowadays, there is 
competition between ladang and oil palm because they use 
the same kind of area, shrubland, to plant. 

The shifting cultivation practice is a system passed on 
from generation to generation by Dayak people [35]. This 
system is a sustainable system for land conditions such as 
those in West Kalimantan. With a rotation time of eight to 
fifteen years, this system allows the soil to regenerate, which 
enhances the fertility and the production levels of the soil. 
To open ladang, the Dayak people need to conduct five 
steps consisting of (1) nebas (cutting shrubs), (2) drying, (3) 
nyocol (burning the land), (4) planting, and (5) harvesting. 
These five steps in the process of opening ladang are shown 
in Figure 1. The cycle in Figure 1 keeps repeating when 
Dayak people need to open ladang. 

 
Figure 1 Process for opening Ladang  

3.2. The Obstacles to Ladang Practice 

Based on interview results, there are two main obstacles 
that prevent the community from opening the ladang, 
which are : 

1. Land area: the area of ladang today has become 
more limited as some of the shrubs have changed 
to rubber and oil palm plantations. Shrinkage of 
land for shifting cultivation has forced many 
farmers to shorten their rotations. Currently, the 

rotation time for shifting cultivation is five years, 
having decreased from the ideal eight to fifteen 
years. This practice has affected the soil 
conditions as well as the land productivity of the 
area.  

2. Labor force: Opening ladang requires 4 to 6 
people. At present, most Dayak people are busy 
with their own oil palm plantations, which makes 
other Dayak people who work on their ladang feel 
hesitant to ask for help from other villagers. A lack 
of young people who stay in the village (generally, 
they continue their education outside the village) 
has also become one of the reasons which make 
Dayak people abandon this practice. During an 
interview, one of the interviewees said, “Currently, 
to get the labor needed to build lading is quite 
difficult, due to how busy each villager is.” 

Based on interviews with several key informants in the 
field, there is a tendency for the local community to change 
the use of their land to oil palm plantations instead of using 
the land for ladang with a shifting cultivation method. 

3.3. Economic Comparison 

For Dayak people, economic benefit is an important aspect 
to consider when they are deciding to change their land 
from one commodity to another. Considering this, we feel 
the need to compare the economic benefits of ladang with a 
shifting cultivation system to those of oil palm plantation, 
considering not only the income obtained but the 
environmental value from ecosystem services as well. We 
used three scenarios based on the variation of the local 
inflation rate: (1) when the local inflation is 10%, (2) when 
the local inflation is 8%, and (3) when the local inflation 
rate is 4%. 

To undertake the evaluation using ECBA for oil palm 
plantations, first, we classified oil palm into four phases. 
The first phase is a small fruit phase, a phase in the 0 to 3rd 
year of oil palm when the trees do not have fruit that 
produces oil. In general, at this phase, the company or the 
farmer does not have any earnings from oil palm yet. Hence, 
the cost in this phase is calculated as the investment cost. 
The second phase is the early production phase, a phase in 
the 4th to 9th year of oil palm, in which the fruit already 
produce oil, Though the fruits already produce oil, in the 4th 
and 5th year, there are still investment costs. The third phase 
is the mature production phase, spanning from the 10th to 
20th, in this phase oil palm produce oil in optimum level. 
The fourth phase is when oil palm produces less oil because 
of aging, a phase in the 21st to 25th years. 

In this research, we used 6 schemes to calculate ECBA 
(Scheme A-F, see the Appendix Table A2-A7). The schemes 
were developed with consideration of varied results from 
the tools we used to analyse the environmental services. 
There are range of high and low value from cultural services 
and three alternatives to conserve water and soil that have a 
role in shaping the scheme.  
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A detailed calculation is shown in appendix 1 until 
appendix 6. In this calculation, we also considered the value 
of water and soil conservation as an environmental cost that 
need to be replaced by the producer of oil palm who 
assumed to be using cover crop, leaf midrib, or combination 
between both of them to replace the water and soil 
conservation function. The result of calculation of water and 
soil conservation value shown in table 1.  

Table 1 Water and Soil Conservation Value 

Scenario Total 
($/Ha/year) 

Cover Crop 65.7 

Leaf Midrib 9.3 

Cover Crop & Leaf Midrib 75 
 

Based on the calculations in all of the scenarios, taking 
the potential loss of environmental services into account, it 
is financially feasible to create oil palm in shrublands with 
mineral soil. Economically, the value of oil palm is higher 
than the value of ladang with a shifting cultivation system. 
As shown in Figure 2. 

 
Figure 2 Economic Comparison 

 
The Dayak community’s paradigm change from 

subsistence needs-based (shifting cultivation/ladang) to 
commercially-based (oil palm plantation) can no longer be 
avoided. From this study, there are at least three major 
reasons, in no order, for this change: 

1. Economic 
Based on the calculation of ECBA, oil palm 
plantation or ladang with shifting cultivation are 
both financially feasible to build. However, if we 
look further at the NPV value from both practices 
and consider of environmental impacts, 
transforming shrubland into a oil palm plantation 
is still more profitable compared to transforming 
shrubland into ladang.  

2. Labor Force 
Based on the interview results, to open a 
shrubland of 2 ha until harvesting requires at least 
4 to 6 people. Meanwhile, ladang is also time-
consuming for the Dayak people. This condition 

becomes an obstacle for some Dayak people in 
Seketam Village, which causes them to decide to 
convert their shrubland into oil palm plantations, 
where they do not need much labor or time. 
 

3. Land Area 
Based on the interview results, the area of 
shrubland for shifting cultivation has become 
smaller, caused by the increase in population and 
the land use changes for commercial plantations. 
Limited availability of land has forced many 
farmers to shorten their rotation on shifting 
cultivation, resulting in a degradation of soil 
conditions and the productivity of the soil. This 
has prompted the community to convert its land 
into oil palm.  

Our results suggest that the three points mentioned 
above are the main factors which cause Dayaks to change 
their ladang with a shifting cultivation system to oil palm 
plantations. Considering these circumstances, we suggest 
that the future practice of oil palm should incorporate 
sustainable practices that consider economic, social, and 
environmental aspects. The understanding on the dynamics 
in local farmers – in this case Dusun Tonggong oil palm 
farmers – should also be one of the main factor to be 
considered in the implementation of sustainable oil palm 
scheme such as Roundtable on Sustainable Oil palm 
(RSPO), Indonesian Sustainable Palm Oil (ISPO), or 
Indonesian Palm Oil Pledge (IPOP). We believe such 
consideration will be inline with the need to achieve a 
sustainable development especially in oil palm industry 
sector. 

4. Conclusions 
The present study suggests that the changing paradigm of 
Dayak people leading them to convert their ladang with 
shifting cultivation to oil palm plantation cannot be 
avoided. They prefer to conduct oil palm plantation because 
of three main factors: (1) economic, (2) labor force, and (3) 
land area. In terms of the economic factor, this study proves 
through ECBA calculation that oil palm plantation gives 
more benefit than ladang with shifting cultivation, even 
after considering the loss of environmental services as a cost 
from changing to oil palm plantation. Therefore, this 
research suggests that to meet the needs of the Dayak 
people as well as to conserve the land, sustainable oil palm 
plantation needs to be implemented with consideration of 
social, economic, and environmental aspects. Such effort 
will be in line with Sustainable Development Goals – which 
Indonesia committed on – especially on point 1 on No 
Poverty, point 8 on Decent Work and Economic Growth, 
and point 15 on Life on Land. However, further, in-depth 
research regarding the social welfare of smallholder oil palm 
plantation farmers needs to be conducted to identify the 
real benefit of oil palm to the Dayak community. 
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Table A1 
Financial Cost Benefit Analysis  

 Total Value (Rp/Ha)   Year  

 0-3  4 5 6 7  8  9 10-20 21 22 23 24 25 

Costs 
             

Total Investment Cost/Haa 7,212,703 1,596,057 1,148,539 
          

Total Production Cost/Hab 0 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 

Benefit 
             Total Return from Fresh Fruit 

Bunch (FFB)/Hac 0 15324000 16500000 17052000 17688000 16896000 18744000 19380000 19008000 18888000 18048000 17628000 17088000 

Net Profit -7,212,703 47,943 1,671,461 3,372,000 4,008,000 3,216,000 5,064,000 5,700,000 5,328,000 5,208,000 4,368,000 3,948,000 3,408,000 
 

Analysis 
Discount Rate 

10% 8% 4% 

NPV Value  IDR26,043,382   IDR33,146,990   IDR54,978,976  

IRR 37% 37% 37% 

B/C Ratio 5.0 6.0 8.9 
 

a Total Investment in 5 Years (Including Plant and No-Plant Investment). [34] 
b Total Production Cost start from the fourth year (Including Operational and Maintenance Cost).  
c Price of Fresh Fruit Bunch (http://disbun.kalbarprov.go.id/index.php/informasi-harga/kelapa-sawit/226-harga-produk-
kelapa-sawit-tahun-2018) 

Table A2 
Extended Cost Benefit Analysis Scheme A 

 Total Value (Rp/Ha)   Year  

 0-3  4 5 6 7  8  9 10-20 21 22 23 24 25 

Costs 
             Total Investment 

Cost/Haa 7,212,703 1,596,057 1,148,539 
          Total Production 

Cost/Hab 0 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 

Environmental Cost/Hac 1,815,896 1,558,079 1,558,079 1,558,079 1,558,079 1,558,079 1,558,079 1,558,079 1,558,079 1,558,079 1,558,079 1,558,079 1,558,079 

Benefit 
             Total Return from Fresh 

Fruit Bunch (FFB)/Had 0 15324000 16500000 17052000 17688000 16896000 18744000 19380000 19008000 18888000 18048000 17628000 17088000 

Net Profit -9,028,599 -1,510,136 113,382 1,813,921 2,449,921 1,657,921 3,505,921 4,141,921 3,769,921 3,649,921 2,809,921 2,389,921 1,849,921 
 

Analysis 
Discount Rate 

10% 8% 4% 

NPV Value 
 

IDR11,968,247   IDR16,749,341   IDR31,582,942  

IRR 20% 20% 20% 

B/C Ratio 2.3 2.7 4.1 
 

a Total Investment in 5 Years (Including Plant and No-Plant Investment). [34] 
b Total Production Cost start from the fourth year (Including Operational and Maintenance Cost).  
c Environmental Cost (Provisioning Food, Recreation – lowest value, Pest Control, and LCC)  

dPrice of Fresh Fruit Bunch (http://disbun.kalbarprov.go.id/index.php/informasi-harga/kelapa-sawit/226-harga-produk-
kelapa-sawit-tahun-2018!

Table A3 
Extended Cost Benefit Analysis Scheme B 

 Total Value (Rp/Ha)   Year  

 0-3  4 5 6 7  8  9 10-20 21 22 23 24 25 

Costs 
             Total Investment 

Cost/Haa 7,212,703 1,596,057 1,148,539 
          Total Production 

Cost/Hab 0 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 

Environmental Cost/Hac 1,815,916 1,558,098 1,558,098 1,558,098 1,558,098 1,558,098 1,558,098 1,558,098 1,558,098 1,558,098 1,558,098 1,558,098 1,558,098 

Benefit 
             Total Return from Fresh 

Fruit Bunch (FFB)/Had 0 15324000 16500000 17052000 17688000 16896000 18744000 19380000 19008000 18888000 18048000 17628000 17088000 

Net Profit -9,028,619 -1,510,155 113,363 1,813,902 2,449,902 1,657,902 3,505,902 4,141,902 3,769,902 3,649,902 2,809,902 2,389,902 1,849,902 
 

Analysis 
Discount Rate 

10% 8% 4% 

NPV Value  IDR11,968,077   IDR16,749,143  
 

IDR31,582,659  

IRR 20% 20% 20% 

B/C Ratio 2.3 2.7 4.1 
 

a Total Investment in 5 Years (Including Plant and No-Plant Investment). [34] 
b Total Production Cost start from the fourth year (Including Operational and Maintenance Cost).  
c Environmental Cost (Provisioning Food, Recreation – highest value, Pest Control, and LCC) 

dPrice of Fresh Fruit Bunch (http://disbun.kalbarprov.go.id/index.php/informasi-harga/kelapa-sawit/226-harga-produk-
kelapa-sawit-tahun-2018) 
 

Table A4 
 

Extended Cost Benefit Analysis Scheme C 

 Total Value (Rp/Ha)   Year  
 0-3  4 5 6 7  8  9 10-20 21 22 23 24 25 

Costs 
             

Total Investment Cost/Haa 7,212,703 1,596,057 1,148,539 
          

Total Production Cost/Hab 0 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 

Environmental Cost/Hac 991,121 991,121 991,121 991,121 991,121 991,121 991,121 991,121 991,121 991,121 991,121 991,121 991,121 

Benefit 
             Total Rerturn from Fresh 

Fruit Bunch (FFB)/Had 0 15324000 16500000 17052000 17688000 16896000 18744000 19380000 19008000 18888000 18048000 17628000 17088000 

Net Profit -8,203,824 -943,178 680,340 2,380,879 3,016,879 2,224,879 4,072,879 4,708,879 4,336,879 4,216,879 3,376,879 2,956,879 2,416,879 
 
 
 
 

Analysis 
Discount Rate 

10% 8% 4% 

NPV Value  IDR17,239,038   IDR22,868,016   IDR40,254,048  

IRR 26% 26% 26% 

B/C Ratio 3.1 3.7 5.6 
 

a Total Investment in 5 Years (Including Plant and No-Plant Investment). [34] 
b Total Production Cost start from the fourth year (Including Operational and Maintenance Cost).  
c Environmental Cost (Provisioning Food, Recreation – lowest value, Pest Control, and Leaf Midrib) 

dPrice of Fresh Fruit Bunch (http://disbun.kalbarprov.go.id/index.php/informasi-harga/kelapa-sawit/226-harga-produk-
kelapa-sawit-tahun-2018) 
 

Table A5 
 

Extended Cost Benefit Analysis Scheme D 

 Total Value (Rp/Ha)   Year  
 0-3  4 5 6 7  8  9 10-20 21 22 23 24 25 

Costs 
             

Total Investment Cost/Haa 7,212,703 1,596,057 1,148,539 
          

Total Production Cost/Hab 0 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 

Environmental Cost/Hac 991,141 991,141 991,141 991,141 991,141 991,141 991,141 991,141 991,141 991,141 991,141 991,141 991,141 

Benefit 
             Total Rerturn from Fresh 

Fruit Bunch (FFB)/Had 0 15324000 16500000 17052000 17688000 16896000 18744000 19380000 19008000 18888000 18048000 17628000 17088000 

Net Profit -8,203,844 -943,198 680,320 2,380,859 3,016,859 2,224,859 4,072,859 4,708,859 4,336,859 4,216,859 3,376,859 2,956,859 2,416,859 
 

Analysis 
Discount Rate 

10% 8% 4% 

NPV Value 
 

IDR17,238,860   IDR22,867,808   IDR40,253,751  

IRR 26% 26% 26% 

B/C Ratio 3.1 3.7 5.6 
 

a Total Investment in 5 Years (Including Plant and No-Plant Investment). [34] 
b Total Production Cost start from the fourth year (Including Operational and Maintenance Cost).  
c Environmental Cost (Provisioning Food, Recreation – highest value, Pest Control, and Leaf Midrib) 

dPrice of Fresh Fruit Bunch (http://disbun.kalbarprov.go.id/index.php/informasi-harga/kelapa-sawit/226-harga-produk-
kelapa-sawit-tahun-2018) 
 

[33] Fox J, Truong DM, Rambo AT, Tuyen NP, Cuc LT and Leisz S 
2000 Shifting Cultivation: A New Old Paradigm for Managing 
Tropical Forests BioScience, 50(6), 521. 
https://doi.org/10.1641/0006-
3568(2000)050[0521:scanop]2.0.co;2 

[34] Padoch C, Harwell E and Susanto A 1998 Swidden, Sawah, and 
In-Between: Agricultural Transformation in Borneo Human 
Ecology, 26(1), 3–20. https://doi.org/10.1023/a:1018740615905 

[35] Abdoellah OS, Lahjie AB, Wangsadidjaja SS, Hadikusumah H, 
Iskandar J and Sukmananto B 1993 Communities and Forest 
Management In East Kalimantan: Pathway to Environmental 
Stability. (Berkley: Center for Southeast Asia Studies) 
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Tabel  A6 
 

Extended Cost Benefit Analysis Scheme E 

 Total Value (Rp/Ha)   Year  
 0-3  4 5 6 7  8  9 10-20 21 22 23 24 25 

Costs 
             

Total Investment Cost/Haa 7,212,703 1,596,057 1,148,539 
          

Total Production Cost/Hab 0 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 

Environmental Cost/Hac 1,951,590 1,693,772 1,693,772 1,693,772 1,693,772 1,693,772 1,693,772 1,693,772 1,693,772 1,693,772 1,693,772 1,693,772 1,693,772 

Benefit 
             Total Rerturn from Fresh 

Fruit Bunch (FFB)/Had 0 15324000 16500000 17052000 17688000 16896000 18744000 19380000 19008000 18888000 18048000 17628000 17088000 

Net Profit -9,164,293 -1,645,829 -22,311 1,678,228 2,314,228 1,522,228 3,370,228 4,006,228 3,634,228 3,514,228 2,674,228 2,254,228 1,714,228 
 

Analysis 
Discount Rate 

10% 8% 4% 

NPV Value  IDR10,762,855   IDR15,342,060   IDR29,566,972  

IRR 19% 19% 19% 

B/C Ratio 2.1 2.6 3.9 
 

a Total Investment in 5 Years (Including Plant and No-Plant Investment). [34] 
b Total Production Cost start from the fourth year (Including Operational and Maintenance Cost).  
c Environmental Cost (Provisioning Food, Recreation – lowest value, Pest Control, and Combination Leaf Midrib and LCC) 
dPrice of Fresh Fruit Bunch (http://disbun.kalbarprov.go.id/index.php/informasi-harga/kelapa-sawit/226-harga-produk-
kelapa-sawit-tahun-2018!

Tabel A7 
Extended Cost Benefit Analysis Scheme F 

 Total Value (Rp/Ha)   Year  

 0-3  4 5 6 7  8  9 10-20 21 22 23 24 25 

Costs 
             

Total Investment Cost/Haa 7,212,703 1,596,057 1,148,539 
          

Total Production Cost/Hab 0 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 13,680,000 

Environmental Cost/Hac 1,951,610 1,693,792 1,693,792 1,693,792 1,693,792 1,693,792 1,693,792 1,693,792 1,693,792 1,693,792 1,693,792 1,693,792 1,693,792 

Benefit 
             Total Return from Fresh 

Fruit Bunch (FFB)/Had 0 15324000 16500000 17052000 17688000 16896000 18744000 19380000 19008000 18888000 18048000 17628000 17088000 

Net Profit -9,164,313 -1,645,849 -22,331 1,678,208 2,314,208 1,522,208 3,370,208 4,006,208 3,634,208 3,514,208 2,674,208 2,254,208 1,714,208 

Analysis 
Discount Rate 

10% 8% 4% 

NPV Value  IDR10,762,678  
 

IDR15,341,853   IDR29,566,675  

IRR 19% 19% 19% 

B/C Ratio 2.1 2.6 3.9 
 

a Total Investment in 5 Years (Including Plant and No-Plant Investment). [34] 
b Total Production Cost start from the fourth year (Including Operational and Maintenance Cost).  
c Environmental Cost (Provisioning Food, Recreation – highest value, Pest Control, and Combination Leaf Midrib and LCC) 
d Price of Fresh Fruit Bunch (http://disbun.kalbarprov.go.id/index.php/informasi-harga/kelapa-sawit/226-harga-produk-
kelapa-sawit-tahun-2018) 

 


