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The policy direction of the local government of Berau 
Regency in building agro-industry derivative products 
from coconut commodities is one of the alternative 
developments in the plantation sector. The potential 
for the development of coconut products is relatively 
strong when viewed both from the aspect of the area of 
planting and the aspect of annual production. This 
study aims to measure the potential financial benefits 
that can be generated from the development of coconut 
agro-industry products in Berau Regency. Utilizing 
data for 2021–2024 and financial feasibility 
measurement techniques such as Net Present Value 
(NPV), Internal Rate of Return (IRR), Benefit Cost Ratio 
(BCR), and Payback Period (PP), this study proves that 
the development of coconut derivative products is 
feasible to be developed within a period of six years, 
with an NPV value of IDR 10.79 billion, IRR of 54 
percent, BCR of 1.22, and a payback period of 2.65 
years. These four indicators are consistently above the 
required eligibility threshold, showing that the 
diversification of plantation commodities through the 
integrated processing of coconut derivative products is 
a financially viable economic alternative for Berau 
Regency, while supporting the regional economic 
transformation agenda that has tended to depend on 
the extractive sector, such as oil palm plantations and 
coal mining. 
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INTRODUCTION 
Coconuts have economic value in almost all parts of their crops, ranging 

from pulp, water, shells, to coir. The Ministry of Agriculture of the Republic of 

Indonesia reported that national coconut production reached around 2.82 million 

tons of copra equivalent in 2024 and is projected to rise to 2.86 million tons in 

2025, making Indonesia one of the largest coconut producers in the world, 

surpassing the Philippines and India. However, national coconut productivity is 

still relatively low, which is around 1.1 tons of copra per hectare, far below the 

plant's genetic potential of up to 3 tons. The government responded to this gap 

through the Coconut Downstream Roadmap 2025–2045 launched by the Ministry 

of National Development Planning (BAPPENAS) in September 2024, as a follow-

up to the National Long-Term Development Plan 2025–2045, with a target of 

increasing the export value of coconuts and their derivative products by up to 

ten times in twenty years. The gap between low upstream productivity and the 

high potential for downstream added value is the main argument for the urgency 

of downstream national coconuts, so that this great potential does not only stop 

as a low-value upstream commodity. 

The direction of the national policy is increasingly relevant to the plan to 

develop the agroindustry of coconut products in Berau Regency. The local 

government of Berau Regency has designated coconut commodities as one of the 

strategic superior commodities through East Kalimantan Provincial Regulation 

Number 11 of 2024 concerning the Regional Long-Term Development Plan 

(RPJPD) for 2025-2045. In the planning document, coconut commodities are 

focused on developing their products in the long term, along with other 

commodities, such as rubber, pepper, cocoa, and palm oil. This national and 

regional policy framework needs to be seen as an important foundation in 

formulating regional transformation through the development of value-added 

products from superior commodities. This is expected to encourage regional 

economic diversification of Berau Regency, which has been dominated by 

extractive sectors, such as oil palm plantations and coal mining. 

Various studies related to the financial feasibility of coconut-based 

businesses and agroindustries have been carried out in various coconut 

production center areas in Indonesia, including the analysis of the financial 

feasibility of the nata de coco agroindustry in Pangandaran Regency, the 

feasibility of the desiccated coconut industry in Tasikmalaya Regency, the 

feasibility of the coconut fiber agroindustry in Ciamis Regency, to the feasibility 

study of the establishment of a deep coconut cooking oil industry center in 

Banggai Regency. Most of this research uses standard financial feasibility criteria 

such as Net Present Value (NPV), Internal Rate of Return (IRR), and Benefit-Cost 
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Ratio to determine the economic feasibility of coconut agroindustry businesses, 

with a similar approach also used in research on coconut sugar businesses in East 

Lampung Regency and MSME-scale coconut milk businesses in Padang 

Pariaman Regency. 

However, the financial feasibility study of the development of coconut 

commodity derivative products through the agro-industrial scheme in Berau 

Regency has never been carried out before. Most of the feasibility studies on the 

development of coconut products also tend to be concentrated in Java, Sumatra, 

and Sulawesi, while the Kalimantan region, including Berau Regency, has not yet 

become a similar study locus. This condition confirms the urgency and 

foundation of this study to fill this gap, especially in the midst of the momentum 

of the national coconut downstream policy 2025–2045. 

This study offers novelty by presenting a financial feasibility study of the 

development of an integrated coconut agroindustry, specifically for the Berau 

Regency area, which processes various parts of coconut (meat, shell, water, and 

coir) into value-added products at once. This study also positions coconut as an 

alternative to regional economic diversification in line with Berau's green 

economic transformation agenda, in the midst of the dominance of the palm oil 

and mining sectors which have been the main focus of the regional economy. 

Thus, the results of this research are expected to make an empirical and strategic 

contribution to local governments, business actors, and coconut farmers in 

formulating policies for the development of coconut agro-industry based on 

financial evidence in Berau Regency. 

THEORETICAL FRAMEWORK 
This research is fundamentally based on the capital budgeting theory, 

which provides an investment decision-making framework based on the time 

value of money through the indicators of Net Present Value (NPV), Internal Rate 

of Return (IRR), Benefit Cost Ratio (BCR), and Payback Period (PP). These four 

indicators are consistently used in contemporary agro-industry feasibility studies 

to assess the financial feasibility of a discounted or non-discounted cash flow-

based project (Sinaga et al., 2023). The relevance of this theory is further 

strengthened by recent studies on the plantation commodity-based agribusiness 

sector in developing countries, which show that the combination of NPV, BCR, 

IRR, and payback period indicators is able to provide a comprehensive picture of 

investment viability, both in terms of absolute return, relative rate of return, and 

velocity of return on capital, as well as the basis for policy recommendations for 

investors and regional policymakers (Ayompe et al., 2021). 
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Referring to this research framework which examines the integrated 

processing of coconut into four derivative products at once (VCO, charcoal 

briquettes, nata de coco, and cocofiber) from the same raw material, the 

theoretical framework also relies on the theory of circular economy and the 

valorization of agroindustrial waste (circular bioeconomy). This theory 

emphasizes that residues and by-products from one production process can be 

converted into value-added raw materials for other production processes, 

thereby minimizing waste while maximizing the economic value of one unit of 

raw materials (Vieira et al., 2024; Wagh et al., 2024). This approach is increasingly 

relevant for coconut commodities in particular, considering that almost all parts 

of coconut fruit have the potential to be processed into commercial products, and 

the latest literature confirms that the integration of coconut waste valorization 

into the circular economy framework is the key to sustainability as well as the 

economic competitiveness of the coconut industry (Chojnacka et al., 2022; Haque 

et al., 2023). 

In the agro-industrial value chain upgrading approach, it is explained that 

the added value of an agricultural commodity can be significantly increased 

through a shift in position from a raw material provider to a processor of high-

value finished products. The latest study on the supply chain and innovation 

trends of the coconut agroindustry globally confirms that strengthening 

processing capacity at the upstream production level is the main determinant of 

the competitiveness of a region's coconut industry in the global market, as well 

as being a strategic basis for downstream policies based on smallholder 

plantation commodities (Ramírez et al., 2023). These three theoretical 

frameworks, investment feasibility, circular economy, and value chain 

improvement, complement each other in explaining the object of this research, 

namely the development of an integrated coconut agroindustry that is financially 

feasible (capital budgeting), operationally maximizing the use of raw materials 

(circular bioeconomy), as well as strategically placing raw material producing 

areas in a more favorable value chain position (value chain upgrading). 

A number of previous studies provide an empirical basis for the above 

theoretical framework. Ayompe et al. (2021) evaluated the financial feasibility of 

oil palm processing investment by smallholders in Cameroon using PBP, IRR, 

BCR, and NPV indicators, and found that processing plantation products at the 

local level resulted in higher financial returns than the sale of raw materials, in 

direct line with the downstream logic tested in this study. Ramírez et al. (2023) 

conducting a technological foresight analysis of the global coconut agro-industry 

supply chain and identifying processing innovation trends as a key factor in the 

competitiveness of the world coconut industry. Vieira et al. (2024) 
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comprehensively reviewing the potential of coconut waste valorization into the 

circular economy framework, including the use of coir, shells, and other coconut 

residues into value-added products. Wagh et al. (2024) Discuss the biorefinery 

process and agro-industrial waste valorization in the framework of a circular 

economy that is relevant to the integrated coconut processing scheme. Haque et 

al. (2023) Examining the relevance of agricultural waste recovery to the 

agricultural sector in line with circular economy principles, provides a 

conceptual basis for the zero-waste approach adopted in the production scheme 

of this study. Meanwhile, Sinaga et al. (2023) compare capital budgeting methods 

(NPV, IRR, Payback Period) and affirm the consistency of the three as standard 

instruments for assessing the feasibility of project investments, which is the main 

methodological reference for the calculation of financial feasibility in this study. 

METHODS 
Data 

This study uses two types of data, namely primary data and secondary 

data, which complement each other to answer the purpose of the financial 

feasibility study of the integrated coconut agroindustry in Berau Regency. 

Primary data was obtained through interviews with business actors engaged in 

the processing of coconuts and their derivative products, in order to explore 

information about the prices of raw materials and final products, the pattern of 

the coconut supply chain from farmers to processors, as well as the technical 

aspects of processing that make it possible to be developed on an agro-industrial 

scale. This interview approach was chosen because the information is local-

specific and dynamic, so it is not adequately available in official data 

publications, but it is crucial to ensure that the assumptions in the financial 

feasibility analysis reflect real conditions on the ground. 

The secondary data is used to obtain aggregate data that are macro and 

historical, such as data on coconut production in Berau Regency, which is 

obtained from relevant government agencies such as the Berau Regency 

Plantation Office and the Central Statistics Agency. This secondary data serves 

as the basis for projecting raw material capacity and validating the interview 

results, so that the combination of these two types of data results in a financial 

feasibility analysis that is not only based on theoretical assumptions, but also 

confirmed by actual conditions in the field and available official statistical data. 

The type of this research is a quantitative research to evaluate the feasibility of 

developing coconut product agroindustry with a financial approach in Berau 

Regency. The analysis tools used include Net Present Value (NPV), Internal Rate 

of Return (IRR), Payback of Period (PP) and Benefit Cost Ratio (BCR) which are 

further explained in the next section. 
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Data Analysis 
The financial feasibility analysis tools used in this study include Net 

Present Value (NPV), Internal Rate of Return (IRR), Payback of Period (PP) and 

Benefit Cost Ratio (BCR). NPV is an investment feasibility analysis tool used to 

calculate the difference between the present value of all cash inflow and the 

current value of cash outflow a project during its economic life, taking into account 

the time value of money through a certain discount rate (Jones & Smith, 1982). 

For this reason, it is necessary to determine the economic life and interest rate, 

including tax rate, of a project before proceeding with the feasibility 

measurement using NPV. The following is the NPV measurement formula. 

𝑁𝑃𝑉 =∑
𝐶𝐹𝑡

(1 + 𝑖)𝑡
− 𝐼0

𝑛

𝑡=1

 

Where: 

• 𝐶𝐹𝑡  = net cash flow in year t 

• 𝑖   = the required discount rate or return rate 

• 𝑡   = time period 

• 𝑛   = life of the investment project 

• 𝐼0   = Initial investment 

Decision-making criteria: 

• If the NPV is > 0 then the project is feasible 

• If NPV = 0 then the project gives a return equal to the capital expended 

• If the NPV < 0 then the project is rejected 

On the other side, IRR is an investment feasibility analysis technique used to 

measure the project's internal rate of return, which is the discount rate that makes 

the Net Present Value (NPV) equal to zero. IRR describes the project's ability to 

generate a level of profit from the capital invested, without depending on the 

external interest rate (Wang, 2025). In investment decision-making practice, IRR 

is often used as an indicator of investment efficiency because it is expressed in 

easy percentage units compared to the minimum rate of return required by 

investors. IRR is formulated on the following equation. 

𝐼𝑅𝑅 = 𝑖1 +
𝑁𝑃𝑉1

𝑁𝑃𝑉1 − 𝑁𝑃𝑉2
𝑥(𝑖2 − 𝑖1) 

Where: and 𝑖1𝑖2 is the discount rate that yields; and . The IRR decision criterion 

is that the project is declared eligible if the IRR is greater than the applicable 

interest rate. If the IRR is less than the required rate of return, then the project is 

considered unfeasible.𝑁𝑃𝑉1𝑁𝑃𝑉2 
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Furthermore, Payback Period (PP) is an investment feasibility analysis 

technique that measures the period of time required to return the initial 

investment costs through the accumulation of project cash inflows (Sokolov, 

2024). This technique emphasizes liquidity and short-term risk aspects rather 

than long-term value creation, so it does not reflect the overall profitability of the 

project as NPV or IRR. Therefore, PP is generally used as an initial screening tool 

(screening tool) in the investment decision-making process, not as a stand-alone 

feasibility indicator. 

𝑃𝑃 =
𝐼0
𝐶𝐹

 

The decision-making criteria using PP refer to the duration of the return 

on investment period. The shorter the return period, the less liquidity risk the 

investor faces, as the capital can be immediately redirected to other investments. 

In the context of projects with high levels of uncertainty, PP is often used as an 

initial indicator to filter out projects that have a risk of return for too long. 

Finally, BCR is an investment feasibility analysis tool used to calculate the 

comparison between the present value of the entire cash inflow (benefit) with the 

present value of the whole cash outflow (cost) of a project over its economic life, 

taking into account the time value of money (time value of money) through a 

certain discount rate (Rose & Pellegrini, 2026; Rosegrant et al., 2023). In contrast 

to NPV, which presents the difference in the form of absolute values, BCR 

presents the results in the form of ratios, so that it shows the amount of benefits 

generated for each unit of cost incurred. For this reason, it is necessary to 

determine the economic life and interest rate, including tax rate, of a project 

before proceeding with the feasibility measurement using BCR. The following is 

the BCR measurement formula. 

𝐵𝐶𝑅 =
∑

𝐶𝐼𝑡
(1 + 𝑡)𝑡

𝑛
𝑡=1

∑
𝐶𝑂𝑡

(1 + 𝑖)𝑡
𝑛
𝑡=1

 

Where: 

• 𝐶𝐼𝑡 = cash inflows in the year t 

• 𝐶𝐼𝑡 = cash outflows in year t, including initial investment in year 0 

• 𝑡  = time period 

• 𝑛  = life of the investment project 

• 𝑖  = the required discount rate or rate of return on investment 

Decision-making criteria: 
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• If the BCR is > 1 then the project is feasible 

• If BCR = 1 then the project provides a significant benefit with the costs 

incurred 

• If BCR < 1 then the project is rejected 

 
 

RESULTS 
This section describes the relationship between these indicators in more 

depth, while placing them in the context of the characteristics of coconut 

commodities and the conditions of the Berau Regency area, in order to provide a 

more complete understanding of the meaning of the feasibility of integrated 

coconut agroindustry investment studied in this study. The total initial 

investment required for the establishment of this integrated coconut derivative 

product processing business unit is IDR 10.44 billion. The value consists of five 

main components, namely land of IDR 550 million, buildings of IDR 7.40 billion, 

planning and licensing of IDR 795 million, production tools and machinery of 

IDR 1.31 billion, and operational vehicles of IDR 389 million. Building 

components constitute the largest portion of the investment structure, which is 

around 70.9 percent of the total investment, followed by tools and machinery of 

12.5 percent. Planning and licensing costs are assumed to be 10 percent of the 

value of land and buildings, referring to the assumptions used in the initial 

investment calculations of this study. 

Table 1. Components of Initial Investment in the Development of Coconut 

Product Agroindustry 

Investment Components Value (Rp) 

Land 550.000.000 

Buildings 7.400.000.000 

Planning and Licensing 795.000.000 

Tools/Machines 1.309.229.200 

Vehicles 389.000.000 

TOTAL 10.443.229.200 

Source: data processed by the author, 2026 

The allocated land area of 2,200 m², priced at IDR 250 thousand per m², is divided 

into five designated zones: a VCO processing area and a charcoal briquette 

processing area, each covering 500 m² and valued at IDR 125 million; and a nata 

de coco processing area, a cocofiber processing area, and a supporting facilities 

area, each covering 400 m² and valued at IDR 100 million. Within the same land 

area, building requirements are allocated to three principal functions: a 

processing building covering 1,800 m² at a construction cost of IDR 3.5 million 
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per m² (IDR 6.30 billion), an office building covering 250 m² at the same 

construction cost (IDR 875 million), and a waste treatment unit covering 150 m² 

at a construction cost of IDR 1.5 million per m² (IDR 225 million). 

Table 2. Components of Land Acquisition for Buildings 

Buildings Area (m²) Cost per m²/(Rp) Total Cost (Rp) 

Processing 

Buildings 1,800 3,500,000 6,300,000,000 

Office 250 3,500,000 875,000,000 

Waste Treatment 150 1,500,000 225,000,000 

TOTAL 2,200   7,400,000,000 

Source: data processed by the author, 2026 

Investment in production equipment and machinery is allocated across four 

coconut derivative product processing lines, with values varying according to 

the complexity of each process. The VCO processing line requires the largest 

investment among the four lines, at approximately IDR 416 million, 

encompassing eight processing stages from coir stripping to filling and labelling, 

with the vacuum evaporator machine, valued at IDR 203 million, as the dominant 

component. The charcoal briquette processing line requires an investment of IDR 

495 million, dominated by a carbonization furnace unit valued at IDR 157 million. 

The nata de coco and cocofiber processing lines require investments of IDR 206 

million and IDR 192 million, respectively. Beyond the four production lines, 

operational vehicle investment is allocated to one new box truck unit valued at 

IDR 324 million and one used box truck unit valued at IDR 65 million, bringing 

the total vehicle investment to IDR 389 million. 

Table 3. Operational Equipment, Machinery and Vehicle Requirements 

No. Components 
Investment Value 

(Rp) 

1 VCO Processing Tools/Machines 415,996,000 

2 

Charcoal Briquette Processing 

Tools/Machines 495,465,600 

3 Nata de Coco Processing Tools/Machines 206,141,600 

4 Cocofiber Processing Tools/Machines 191,626,000 

5 Operational Vehicles 389,000,000 

TOTAL 1,698,229,200 

Source: data processed by the author, 2026 
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The structure of monthly operating costs shows that the production 

component dominates overall expenditure, amounting to approximately IDR 

704.7 million, or around 84.1 percent of the total monthly operating costs of 

approximately IDR 838 million. This dominance stems primarily from the 

procurement of coconut raw materials, which accounts for approximately 82.0 

percent of total monthly operating costs, far exceeding the combined contribution 

of all daily production support materials, which account for only around 2.1 

percent. This structure indicates that the coconut derivative product processing 

business is material-intensive in nature, as reflected in the contribution of labor 

costs, which amounts to only 8.8 percent. This finding has implications for 

operational risk management, as business continuity is more vulnerable to 

fluctuations in the price and availability of coconut supply than to changes in 

labor costs. A comparison with the initial investment value of approximately IDR 

10.44 billion further reveals that total annual operating costs, at approximately 

IDR 10.06 billion, represent an almost equivalent magnitude, underscoring the 

need for careful working capital planning from the first year of operation 

onward. 

Table 4. Operational Cost Components 

No. 
Operational Cost 

Components 
Total (Rp) 

1 Production 704,696,312 

2 Phone/Internet 490,000 

3 Tool Maintenance 2,511,005 

4 Employee Salary 73,500,000 

5 Marketing 56,812,063 

Total Monthly Operations 838,009,380 

Total Annual Operating Costs 10,056,112,560 

Source: data processed by the author, 2026 

The calculation of the need for coconut raw materials is based on data on 

deep coconut production in Berau Regency in 2024 of 2,570 tons per year (Berau 

Regency Plantation Office), assuming that the factory operates 12 months per 

year and 22 working days per month, and utilizes 60 percent of the total regional 

production capacity to maintain supply sustainability. Based on this assumption, 

the maximum raw material capacity is recorded at 9,740 kilograms per day, with 
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a target of 5,844 kilograms per day of raw materials, or the equivalent of 3,903 

coconuts per day (assuming 1 grain is equivalent to 1.5 kilograms). This figure is 

consistent with the demand for coconuts in the calculation of operational costs of 

85,870 pieces per month, with a difference of less than 0.01 percent due to 

rounding, thus showing that the projected production capacity and raw material 

needs have been prepared coherently and the availability of raw materials in 

Berau Regency is theoretically sufficient to support the planned production scale. 

Table 5. Simulation of Raw Material Use 

Scheme Unit/Description 

2,570 tons: 12 = 214 tons Monthly 

214.16 tons: 22 = 9.75 tons Daily 

9.74 tons x 1,000 = 9,740 Kg Maximum Raw Material Capacity 

9.740 Kg x 60% = 5.844 kg Target Raw Material of Coconut u/ Processing (kg) 

5.855 kg : 1.5 kg = 3.903 grains Convert to coconut granules (daily) 

Source: data processed by the author, 2026 

Regarding the production scheme, each processed coconut grain is used 

in an integrated manner to produce four derivative products at once, namely 

virgin coconut oil (VCO) from coconut meat, charcoal briquettes from coconut 

shells, nata de coco from coconut water, and cocofiber from coconut fiber, with 

the same raw material needs of 3,903 coconuts per day for the four production 

lines. Based on this basis, the daily production capacity produced includes 390.3 

liters of VCO, 780.6 kilograms of charcoal briquettes, 557.6 kilograms of nata de 

coco, and 487.8 kilograms of cocofiber, which are respectively equivalent to the 

monthly production targets of 8,587 liters, 17,173.2 kilograms, 12,267.2 kilograms, 

and 10,733.3 kilograms. On an annual basis, the projected production of the four 

products reaches around 103,048 liters of VCO, 206,078.4 kilograms of charcoal 

briquettes, 147,206.4 kilograms of nata de coco, and 128,799 kilograms of 

cocofiber, respectively. This integrated production scheme shows efforts to use 

coconut raw materials as a whole (zero-waste approach), where each coconut 

component is processed into a value-added product without leaving any waste 

unused. 

Table 6. Production Scenario 

Potential 

Raw 

Materials 

Final 

Products 

Raw material 

usage 

Daily 

Capacity 

Monthly 

Productio

n Target 

Annual 

Production 

Target 
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Coconut 

Meat 

Virgin 

Coconut Oil 

(VCO) 

3,903 pieces 390.3 

liters 

8,587 liters 103,048 

liters 

Coconut 

Shell 

Charcoal 

Briquettes 

3,903 pieces 780.6 kg 17,173.2 kg 206,078.4 

kg 

Coconut 

Water 

Nata de Coco 3,903 pieces 557.6 kg 12,267.2 kg 147,206.4 

kg 

Coconut Coir Cocofiber 3,903 pieces 487.8 kg 10,733.3 kg 128,799 kg 

Source: data processed by the author, 2026 

 

The production quantity scenario of coconut derivative products is 

prepared for a six-year operational period, starting from 2026 to 2031. In the first 

year of operation (2026), the plant has not yet produced production because this 

stage is fully allocated for initial preparation, while from the second year (2027) 

to the sixth year (2031), the four production lines are assumed to have operated 

at the maximum capacity consistently, namely around 103 thousand liters of 

VCO, 206 thousand kilograms of charcoal briquettes, 147 thousand kilograms of 

nata de coco, and 129 thousand kilograms of cocofiber per year. This scenario is 

conservative in terms of the time of achieving the target, as it does not include a 

phased increase in production (ramp-up), so revenue projections in the early 

years of operation tend to represent full production conditions from the 

beginning of operation. 

The final product selling price scenario in the same period is also assumed 

to be fully valid since the second year of operation, with price details of IDR 80 

thousand per liter for VCO, IDR 25 thousand per kilogram for charcoal 

briquettes, IDR 15 thousand per kilogram for nata de coco, and IDR 20 thousand 

per kilogram for cocofiber, which is set constant until the fifth year. The price of 

VCO, which is much higher than the other three derivative products, reflects its 

position as the highest value-added product in this integrated coconut processing 

chain, in line with the characteristics of VCO as a processed product with a more 

complex production process and a more specific market segmentation than 

charcoal briquettes, nata de coco, and cocofiber. 

Based on the combination of these quantity and price scenarios, the 

projection of annual cash inflows of factories from 2027 to 2031 is consistently 

recorded at IDR 18.18 billion per year, with the largest contribution coming from 

VCO of IDR 8.24 billion (45.3 percent), followed by charcoal briquettes of IDR 

5.15 billion (28.3 percent), cocofiber of IDR 2.58 billion (14.2 percent), and nata de 

coco of IDR 2.21 billion (12.2 percent). This structure shows that VCO is the 
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flagship product that contributes the most significant revenue even though the 

production volume of charcoal briquettes is twice as large as VCO, thus 

confirming that the selling value per unit of product is the main determining 

factor in revenue contribution, not solely the volume of production produced. 

Table 7. Production Quantity Scenario in Six Years of Operation 

Production 

Scheme 

1st 

year 

2nd 

year 

3rd year 4th year 5th year 6th year 

VCO 0 103.048 103.048 103.048 103.048 103.048 

Charcoal 

Briquettes 0 206.078 206.078 206.078 206.078 206.078 

Nata de Coco 0 147.206 147.206 147.206 147.206 147.206 

Cocofiber 0 128.799 128.799 128.799 128.799 128.799 

Source: data processed by the author, 2026 

Table 8. Product Price Scenario in Six Years of Operation 

Product Pricing 

1st 

year 

2nd 

year 

3rd year 4th year 5th year 6th year 

VCO 0 80.000 80.000 80.000 80.000 80.000 

Charcoal 

Briquettes 0 25.000 25.000 25.000 25.000 25.000 

Nata de Coco 0 15.000 15.000 15.000 15.000 15.000 

Cocofiber 0 20.000 20.000 20.000 20.000 20.000 

Source: data processed by the author, 2026 

Table 9. Cash Inflow Scenario in Six Years of Operation 

Cash Inflow 

Scenario  

1st year 2nd year 3rd year 4th year 5th year 6th year 

VCO 0 8.243.840.000 8.243.840.000 8.243.840.000 8.243.840.000 8.243.840.000 

Charcoal 

Briquettes 

0 5.151.950.000 5.151.950.000 5.151.950.000 5.151.950.000 5.151.950.000 

Nata de 

Coco 

0 2.208.090.000 2.208.090.000 2.208.090.000 2.208.090.000 2.208.090.000 

Cocofiber 0 2.575.980.000 2.575.980.000 2.575.980.000 2.575.980.000 2.575.980.000 

Total Cash 

Inflow 

0 18.179.860.000 18.179.860.000 18.179.860.000 18.179.860.000 18.179.860.000 

Source: data processed by the author, 2026 

The results of the financial evaluation of the agroindustry investment plan 

for coconut derivative products indicate strong feasibility, based on four 

complementary investment appraisal criteria: Net Present Value (NPV), Internal 
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Rate of Return (IRR), Payback Period (PP), and Benefit-Cost Ratio (BCR). This 

project requires an initial investment of approximately IDR 10.44 billion in period 

0, with a projected stable net cash inflow of approximately IDR 6.34 billion per 

year over six years of operation, after accounting for a tax burden of 22 percent. 

At a discount rate of 15 percent, which reflects the minimum cost of capital, or 

the minimum rate of return required by investors, the project generates a positive 

NPV of approximately IDR 10.80 billion. According to standard investment 

analysis principles (Brigham & Houston, 2018), a positive NPV indicates that a 

project is able to generate economic value in excess of investors' minimum 

expectations, thereby rendering it fundamentally feasible to run. 

 

Table 10. Financial Development Analysis 

Period 1st year Year 2 3rd year 4th year 5th year 6th year 

Cash 

Inflow 

0  18.179.860.000  18.179.860.000  18.179.860.000  18.179.860.000  18.179.860.000  

Cash 

Outflow 

(10.443.229.200) (10.056.112.654) (10.056.112.654) (10.056.112.654) (10.056.112.654) (10.056.112.654) 

Profit 

Before 

Tax 

(10.443.229.200) 8.123.747.346  8.123.747.346  8.123.747.346  8.123.747.346  8.123.747.346  

Tax 0 (1.787.224.416) (1.787.224.416) (1.787.224.416) (1.787.224.416) (1.787.224.416) 

Net Cash 

Flow 

(10.443.229.200) 6.336.522.930  6.336.522.930  6.336.522.930  6.336.522.930  6.336.522.930  

Cumulati

ve Cash 

Flow 

(10.443.229.200) (4.106.706.270) 2.229.816.660  8.566.339.590  14.902.862.520  21.239.385.449  

Taxes (%) 22% 

Interest 

Rate (%) 
15% 

Source: data processed by the author, 2026 

The IRR indicator of 54% strengthens this conclusion, as the value far 

exceeds the  15% discount rate used as the hurdle rate. The wide gap between the 

IRR and the interest rate indicates that there is a significant margin of safety, so 

that the project remains potentially viable despite fluctuations in the cost of 

capital or uncertainty in the coconut raw material market in the future. This is 

also supported by a relatively short payback period, which is 2.65 years from the 

total six-year projection period, which indicates a low level of liquidity risk for 
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investors as the initial capital can be returned before half of the project's 

operational life ends. However, it should be noted that the payback period  method 

has conceptual limitations because it does not take into account the time value of 

money in full or cash flow after break-even is reached, so its use should be 

complementary to NPV and IRR, not as a single criterion. 

Meanwhile, the Benefit-Cost Ratio (BCR) analysis provides additional 

perspective on the efficiency of resource use in the project. Based on the 

calculation of the present value of all benefits (cash inflow) and costs (cash outflow 

and taxes) for six projected years at a discount rate of 15%, a BCR value of 1.22% 

was obtained. This value shows that every rupiah of cost incurred is able to 

produce a benefit of Rp1.22, or there is a surplus of benefits of 22% of the total 

cost in the present value. The BCR value of more than one confirms that the 

benefits of the project economically exceed the sacrifice of resources spent, thus 

strengthening the consistency of the NPV and IRR results that have been 

obtained previously. Thus, the four indicators, positive NPV, IRR that far exceeds 

the hurdle rate,  relatively short payback period, and BCR above one, simultaneously 

provide a strong basis to conclude that the development plan for the agro-

industry of coconut derivative products is feasible from a financial point of view, 

although it is still recommended to analyze the sensitivity to the variables of raw 

material prices, production volumes, and interest rate fluctuations to mitigate the 

risk of uncertainty in the future. 

Table 11. Financial Feasibility Analysis 

Analysis Value Criteria Status 

NPV 10.797.778.443 NPV > 0 Feasible 

IRR 54% IRR > Interest Rate Feasible 

Payback of Period 2.65 years PP < 5 Years Feasible 

BCR 1.22 BCR > 1 Feasible 

Source: data processed by the author, 2026 

DISCUSSION 
The consistency of the four indicators, NPV, IRR, Payback Period, and 

Benefit Cost Ratio, within the feasible zone strengthens the argument that 
coconut commodities in Berau Regency hold economic potential that has not yet 
been optimally exploited. The positive NPV of IDR 10.80 billion and the IRR of 
54 percent, which far exceed the hurdle rate of 15 percent, indicate that the gap 
in the utilization of this commodity is not a matter of economic feasibility, but 
rather a lack of structured downstreaming initiatives. These findings are 
consistent with Santiago et al. (2025), who evaluated a VCO processing facility in 
Aklan, Philippines, and reported a positive NPV, an IRR of 33 percent, and a 
Benefit Cost Ratio of 1.46, thereby confirming that investment in coconut 
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derivative agroindustry is generally competitive relative to benchmark interest 
rates across the Southeast Asian region. These results provide empirical 
justification for the regional economic diversification agenda set out in the Berau 
Regency RPJPD 2025 to 2045, as well as evidence of a transformation away from 
dependence on the extractive sector. 

The Benefit Cost Ratio of 1.22 obtained in this study is slightly below the 
finding reported by Santiago et al. (2025), a reasonable difference given that the 
model employed here integrates four production lines simultaneously, namely 
VCO, charcoal briquettes, nata de coco, and cocofiber, such that the fixed 
investment burden, particularly the building component, which absorbs 70.9 
percent of total investment, also reduces the margin between benefits and costs. 
This approach of utilizing all coconut components without waste is consistent 
with the direction of global coconut agroindustry development identified by 
Ramírez et al. (2023), who identify the holistic utilization of coconut as an 
essential element of coconut agribusiness competitiveness amid growing global 
consumer demand. However, the raw material intensive operating cost structure, 
in which the procurement of coconuts absorbs approximately 82 percent of 
monthly operating costs, underscores the dependence of the business on supply 
and price stability at the farmer level. Similar vulnerabilities were revealed by 
Wahyudi et al. (2025) in the coconut supply chain of Indragiri Hilir, Riau, which 
identified raw material supply and marketing as the principal weaknesses 
affecting the sustainability of Indonesia's coconut agroindustry, a risk that is also 
anticipated to be relevant in Berau. 

The substantial difference between the 54 percent IRR and the 15 percent 
interest rate provides investors with a considerable margin of safety against 
rising capital costs or fluctuations in raw material prices, reinforced by a 
relatively short payback period of 2.65 years within the projected six year 
horizon, reflecting low liquidity risk. However, the payback period should not 
be interpreted as a stand-alone measure of profitability. Yard (2000) emphasizes 
that this method has two fundamental weaknesses, namely its disregard for the 
precise time value of money and its exclusion of cash flows occurring after the 
break-even point, and therefore recommends that it be used to complement, 
rather than replace, NPV and IRR. The BCR value of 1.22 complements the other 
three indicators by showing that every single rupiah of cost generates IDR 1.22 
in benefits, such that the four indicators collectively reinforce one another and 
provide a robust basis for concluding that the project is feasible. 

Although all four indicators consistently support the feasibility of the 
project, several methodological limitations warrant acknowledgment. The 
assumption of constant production and prices from the second through the fifth 
year does not adequately accommodate real market dynamics, including the 
volatility of raw material prices that Wahyudi et al. (2025) demonstrated to be a 
structural problem in Indonesia's coconut producing center. The use of a single 
discount rate of 15 percent, without sensitivity analysis under pessimistic 
scenarios, also risks overstating the project's actual margin of safety. Better 
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practice is demonstrated by Santiago et al. (2025), who complemented their NPV, 
IRR, and Benefit Cost Ratio findings for the VCO facility in Aklan with sensitivity 
analysis of changes in sales, costs, and discount rates, thereby yielding results 
that are more credible and applicable. Further research incorporating multi 
scenario sensitivity analysis of prices, production volumes, and interest rates 
would strengthen the validity of this conclusion and provide policymakers in 
Berau with a firmer foundation for formulating coconut downstreaming 
strategies that are adaptive to market uncertainty. 

CONCLUSIONS AND RECOMMENDATIONS 
This study demonstrates that the development of an integrated coconut 

agroindustry in Berau Regency, which processes coconut meat, shell, water, and 
fiber into four derivative products simultaneously, namely VCO, charcoal 
briquettes, nata de coco, and cocofiber, is financially feasible. With an initial 
investment of IDR 10.44 billion and annual operating costs of IDR 10.06 billion, 
this project generates a positive NPV of IDR 10.80 billion, an IRR of 54 percent 
exceeding the discount rate of 15 percent, a BCR of 1.22, and a payback period of 
2.65 years within a six year project life. The operational cost structure, dominated 
by the procurement of coconut raw materials, which accounts for more than 80 
percent of total monthly operating costs, indicates that this business model is 
material intensive, such that business sustainability is far more dependent on the 
price stability and supply of raw materials than on labor factors. 

Although all four financial feasibility indicators consistently exceed the 
required threshold, the relatively thin BCR value of 1.22 indicates a 
comparatively narrow feasibility margin, rendering the project vulnerable to 
even minor shocks to the assumed selling prices, production volumes, or raw 
material costs. The study also confirms that the availability of coconut raw 
materials in Berau Regency, at a utilization rate of only 60 percent of the region's 
production capacity, is theoretically sufficient to meet the requirements of the 
planned production scale without compromising raw material availability for 
consumption needs or other sectors. However, this study is limited by its use of 
a constant production and price scenario from the second year of operation 
onward, without accounting for a ramp up scenario or a sensitivity analysis of 
the coconut price fluctuations empirically observed to be volatile in the national 
market. The interpretation of these feasibility results should therefore be 
understood as a single point estimate rather than as a projection that 
accommodates market uncertainty. 

Based on these findings, three actionable measures are proposed for the 
Berau Regency Government. First, the Berau Plantation Office should facilitate 
the establishment of farmer institutions, such as cooperatives or farmer groups, 
in Talisayan and Biduk Biduk District, supported by a medium term supply 
contract, or offtake agreement, to ensure certainty in the volume and price of raw 
materials, given the cost structure's strong dependence on coconut supply. 
Second, in view of the project's relatively narrow feasibility margin, initial 
investment financing should be directed through a regionally owned enterprise 
or a clustered microcredit capital participation scheme, rather than relying on 
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pure private investment, which tends to be reluctant to enter at such a thin 
margin. Third, the Investment and One Stop Integrated Services Office may 
consider offering regional tax relief incentives during the first year of operation 
to strengthen project liquidity during the pre-revenue phase, and future 
feasibility studies should incorporate sensitivity analysis of coconut price 
volatility to complement the base case scenario adopted in this study. 
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