DETERMINING THE COST OF PRODUCTION, BREAK-EVEN POINT, AND SENSITIVITY ANALYSIS OF OYSTER MUSHROOM CHIPS PRODUCTION


 

ABSTRACT
Oyster Mushroom Etam (JATAM) is the only MSME producing packaged oyster mushroom chips in Samarinda City. This study aims to determine the calculation and comparison of production costs currently applied by JATAM MSME, using the full costing and variable costing methods, determine the break-even point, and measure the business's sensitivity to changes in the break-even point. The research method used was a case study. Data were analyzed using production cost calculation methods, namely full costing and variable costing, as well as break-even point (BEP) analysis and sensitivity analysis. The results show that JATAM MSME's method resulted in a production cost of IDR 12,182.20 per package. The full costing method resulted in the highest production cost of IDR 13,077.86 per package because it takes into account all variable and fixed costs, while the variable costing method resulted in a production cost of IDR 12,832.20 per package. The break-even point (BEP) for sales revenue was IDR 400,812.00, with a production volume of 2,004.06 grams (23 packages of JATAM chips). The sensitivity of JATAM chips production is seen in the 7% increase in production costs, which resulted in an increase in the BEP for sales revenue to IDR 546,694.00, and an increase in the BEP for production volume to 2,733.47 grams (32 packages of JATAM chips). JATAM MSMEs are advised to use the full costing method in determining the cost of goods manufactured, so that all production cost components can be fully and accurately accommodated. Furthermore, it is important for MSMEs to periodically calculate the break-even point and conduct sensitivity analysis to anticipate cost changes that could impact business viability.
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1. INTRODUCTION
The transformation of the agricultural sector into an industrial sector is inevitable for developing countries like Indonesia. Development in the industrial sector, supported by agriculture, will also advance. Therefore, an economic balance is needed between a strong industrial sector and strong agricultural support. Agroindustry, which is the agricultural processing industry, utilizes agricultural products to produce economically valuable products and is also a key stage in sustainable agricultural development [1].
Agroindustry, particularly in the Micro, Small, and Medium Enterprises (MSMEs) sector, plays a crucial role in the Indonesian economy. Research conducted by the Institute for Development of Economics and Finance (INDEF) shows that the agricultural sector dominates the MSME sector in Indonesia. This sector contributes 50% of the total number of MSMEs in Indonesia [2]. Law No. 20 of 2008 defines MSMEs as productive businesses owned by individuals or business entities that have met the criteria as micro-enterprises [3]. In its role as a pillar of the Indonesian economy, MSMEs have a very large number and show a positive trend, with their numbers continuing to increase every year [4]. According to data collected by the Ministry of Cooperatives and SMEs, it is revealed that the number of MSMEs is 65.46 million, helping the national economy, including contributing to the Gross Domestic Product (GDP) at current prices with a percentage of 60.51% and absorbing a workforce of 123.3 thousand workers.
East Kalimantan, a region in Indonesia, has significant potential for the development of agro-industry-based MSMEs. This is reflected in the agricultural sector's contribution to East Kalimantan's economy in 2023, which amounted to 8.02%, equivalent to IDR 67.69 trillion. Horticulture is a sub-sector contributing to East Kalimantan's Gross Regional Domestic Product (GRDP), contributing IDR 2.74 trillion to the region's GRDP [5].
Oyster mushrooms (Pleurotus ostreatus), a horticultural product, are widely used to meet agro-industry needs. The oyster mushroom agroindustry processes perishable oyster mushrooms into value-added products with a longer shelf life. Oyster mushrooms, positioned as an industrial raw material, can be guaranteed to be available as production increases [6]. Oyster mushroom production in East Kalimantan reached 54,810 kg in 2021, then increased to 167,050 kg in 2022 [7].
Despite their potential and strategic contribution, MSMEs face various challenges, particularly in the agro-industry. The biggest challenge for MSMEs in the agro-industry is intense competition among competitors. They compete not only on quality but also on the selling price of their products. The selling price is determined by adding the cost of production per unit to the desired profit margin. Therefore, before setting a selling price, MSMEs must accurately calculate the cost of production to maintain product competitiveness in the market.
The correct cost of production can be determined through calculations based on cost accounting. To calculate the cost of production based on cost accounting, both full costing and variable costing methods can be used. The full costing method combines all elements of production costs, including raw material costs, direct labor costs, and variable and fixed overhead costs. Meanwhile, the variable costing method considers only variable costs, consisting of raw material costs, direct labor costs, and variable overhead costs [8].
Research results reported that MSMEs also need to know the break-even point (BEP) so they have a benchmark or reference in the production process. BEP describes a condition where total costs and revenues are in balance, so that MSMEs do not experience losses or profits [9]. This calculation helps MSMEs determine the minimum number of products that must be sold to cover production costs and avoid losses. In carrying out their business activities, every MSME is constantly faced with uncertainty that can affect performance and profitability. To address this, sensitivity analysis is used as a tool to identify the impact of changes in production parameters on changes in the performance of the production system in generating profits, so that MSMEs have a more comprehensive picture in planning and managing their businesses [10].
Oyster Mushroom Etam (JATAM) is the only MSME producing packaged oyster mushroom chips in Samarinda City, located in Lempake Village, Sungai Pinang District, North Samarinda District. This business was established in 2022 and now holds a halal certificate and a Home Industry Food Production Certificate (SPP-IRT). This business, which processes oyster mushrooms into oyster mushroom chips, develops its business through continuous innovation by always taking advantage of opportunities. However, JATAM MSME still faces several challenges. To date, in determining the cost of production, the MSME has not used a cost accounting-based approach, but only calculates based on the business owner's personal assumptions, and does not detail the overall costs incurred during the production process. Furthermore, the MSME has not calculated the break-even point for sales revenue and production volume, or conducted a sensitivity analysis for future possibilities.
In connection with the description above, a study was conducted on the determination and comparison of production costs based on the methods applied by MSMEs, with the full costing method, and variable costing, as well as break even point analysis, and sensitivity analysis of oyster mushroom chips production, with a case study on the JATAM MSME located in Lempake Village, North Samarinda District, Samarinda City.

2. RESEARCH METHODS
2.1. Study Location
The research was conducted from October 2024 to January 2025 at the JATAM MSME, located on Jalan Poros Kebun Agung, Lempake Village, North Samarinda District, Samarinda City. The location was selected based on the consideration that this MSME is the only agro-industry-based business processing oyster mushrooms into oyster mushroom chips in Samarinda City.
The research method used was a case study focused on the business of processing oyster mushrooms into packaged oyster mushroom chips. The case study method aims to analyze a case in depth, so the results cannot be generalized [11].
2.2 Study population
The respondent in this study was Risa Agustina, a 26-year-old owner of the JATAM MSME. Based on the definition of the Central Statistics Agency (BPS), the productive age group includes individuals aged 15 to 64. Therefore, the owner is within her productive age, generally possessing the energy, adaptability, and capacity to drive business growth [14] [12]. Her most recent formal education was high school (SMA). She also actively participates in training organized by the Department of Industry, Trade, and Cooperatives (Disperindagkop), which focuses on MSME development, thus contributing to improving the respondents' business management skills.
2.3.  Data Collection
The types and techniques of data collection in this study consisted of primary data obtained through direct field observation and interviews with parties related to the research topic, namely, the owner of the JATAM MSME. Secondary data were obtained from library research, scientific articles, and literature from relevant agencies.
2.4. Data Analysis Method 
Data analysis methods in this study included full costing and variable costing, break-even point analysis, and sensitivity analysis. The following is the analytical framework used in this study:
a. The method used to determine the cost of production is based on the full costing and variable costing methods [8]. 
        Full Costing Method
        Raw Material Cost 			IDR xxx
        Direct Labor Cost 			IDR xxx
        Fixed Overhead Cost 			IDR xxx
        Variable Overhead Cost 		                 IDR xxx (+)
         Cost of Goods Manufactured (COGS) 	IDR xxx

COGS Per Unit = (Cost of Goods Manufactured (IDR))/(Total Production (Packaging))

        Variable Costing Method
        Raw Material Cost 			IDR xxx
        Direct Labor Cost 			IDR xxx
        Variable Overhead Cost 		                 IDR xxx (+)
        Cost of Goods Manufactured (COGS) 	 IDR xxx

COGS Per Unit = (Cost of Goods Manufactured (IDR))/(Total Production (Packaging))

b. The Method used to determine the break-even point [13; 14]:
BEP Sales Revenue = TFC/(1-TVC/S)
Description:
TFC = Total Fixed Cost (IDR/Month)
TVC = Total Variable Cost (IDR/Month)
S       = Sales Value (IDR/Month)

BEP Production Volume = [TFC[ /[1-TVC/S))/P]
Description: P: Price (IDR/Gram)



c. The sensitivity analysis in this study was conducted using a production cost increase scenario to determine the extent to which changes in production costs affect the business's Break-Even Point (BEP). Sensitivity can be calculated using the formula [11]: 
Sensitivity = [TFC x S] / [S – TVC]
Description:
TFC  = Total Fixed Cost (IDR/Month)
TVC = Total Variable Cost (IDR/Month)
S       = Sales Value (IDR/Month)

3. RESULTS AND DISCUSSION
3.1. Overview of JATAM MSME
JATAM is an MSME located in Samarinda City, specifically on Jalan Poros Kebun Agung RT. 3 No. 51, Lempake Village, North Samarinda District. Its establishment was motivated by the consideration that one of the MSME owner's family members, her in-laws, is an oyster mushroom farmer. Due to the perishable nature of oyster mushrooms, the idea arose to increase the product's shelf life by processing it into oyster mushroom chips. The oyster mushroom chips produced by the JATAM MSME have a shelf life of five to six months.
JATAM MSME has been operating for two years, having been established in November 2022 with an initial capital of IDR 2,000,000.00. The quality of JATAM's chips is meticulously maintained, ensuring both taste and crispiness. During its production process, JATAM MSME has received official recognition in the form of a certificate from the Health Office with number SPP-IRT 5046472010233-27, issued on December 1, 2022. Furthermore, JATAM's chips were also certified halal by the Indonesian Ulema Council (MUI) on January 12, 2023, with certificate number ID 64110001304801222, guaranteeing the chips' halal status.
JATAM MSME has undertaken various strategic efforts to improve the quality of its products, thereby qualifying to market JATAM chips to major retailers. These oyster mushroom chips are marketed at Rp 17,000 per 85-gram package. Over the past two years, JATAM has completed a partnership with Toko Oleh-oleh Najwa, located on Jalan Pangeran Antasari. Furthermore, JATAM chips are also marketed in several local supermarkets, including Hypermart, Foodmart, Farmers Market, Joymart, and Mega Swalayan.

3.2.  Oyster Mushroom Chip Production Process at JATAM MSME
JATAM MSME produces once a week, resulting in four production runs per month. In one production run, 10 kg of fresh oyster mushrooms can produce 100 packages. The stages in the oyster mushroom chip production process are as follows:
a. Ingredients preparation: The ingredients used to process oyster mushrooms into oyster mushroom chips are fresh white oyster mushrooms, water, wheat flour, rice flour, tapioca flour, mixed and flavored with flavorings (sugar, salt, and chicken-flavored masako), as well as seasonings in various flavors: Antaka roasted corn, Antaka barbecue, and Antaka balado.
b. Mixing the wet dough: The wet dough is made by mixing wheat flour, rice flour, and tapioca flour, seasoned with flavorings (sugar, salt, and chicken-flavored masako). Once the dough is thoroughly mixed, the fresh oyster mushrooms are added to the mixture.
c. Mixing the dry flour mixture: Oyster mushrooms coated in the wet flour mixture are dipped one by one into the dry flour mixture, a mixture of wheat flour, rice flour, and tapioca flour, seasoned with additional seasonings (sugar, salt, and chicken-flavored masako).
d. Sifting the mixture: Sifting ensures the flour doesn't stick too much to the mushrooms, resulting in a crispier fried product.
e. Frying: The first stage is carried out at 180°C until half-cooked, indicated by a yellow color change. The second stage is carried out at a maximum temperature of 100°C, continuing to fry until fully cooked, indicated by a brown color change.
f. Draining the chips: Draining is carried out using a modified spinner machine, in two cycles. Each cycle (one machine operation) takes 2.5 minutes.
g. Packaging: This stage begins with labeling the flavor and expiration date on the packaging. Next, the product is packaged, followed by seasoning with various Antaka flavors (barbecue, balado, roasted corn). Finally, the packaging is sealed using a sealing machine to maintain product quality and durability.

3.3. Cost of Goods Sold Analysis
3.3.1. Cost of Goods Sold Calculation According to JATAM MSMEs
The method used by JATAM MSMEs only calculates a few cost components based on the business owner's assumptions. These cost components include raw material costs, direct labor costs, packaging costs, the cost of various flavored seasonings, and the cost of purchasing sachet chili sauce. Details of the cost of goods sold calculation using this method are presented in Table 1.
Table 1. Calculation of Cost of Goods Sold Using the JATAM MSME Method, December 2024
	UMKM JATAM Method
December 2024

	Cost Components
	Amount (IDR)
	Total Cost (IDR)

	Raw material cost
	
	2.912.880,00

	Direct labor costs
	
	800.000,00

	Variable Overhead Costs
a. Packaging costs
b. Sprinkle Seasoning with Various Flavors
c. Chili Sachet
	
800.000,00
280.00,00

80.000,00
	

	Total Cost of Goods Sold
Production Quantity (85 gram packaging)
Cost of Goods Sold (IDR/Package)
	
	4.872.880,00
400

12.182,20


Source: Primary Data (processed), 2025

Based on Table 1, it is known that MSMEs have calculated the cost of goods manufactured. However, they have not yet taken into account several cost components, including fixed overhead costs, the cost of purchasing gallon water, the cost of purchasing electricity vouchers, the cost of 3 kg gas refills, and transportation costs (fuel). Inaccuracies in the accumulation of production costs can impact the accuracy of the calculation of the cost of goods manufactured, potentially impacting the product's selling price strategy.

3.3.2.  Calculating Cost of Goods Manufactured Using the Full Costing Method
The full costing method calculates the cost of goods manufactured by adding all production cost components, including raw material costs, direct labor costs, variable overhead costs, and fixed overhead costs. Details of the calculation of the cost of goods manufactured for JATAM chips using the full costing method can be seen in Table 2 below.
Table 2. Calculation of Cost of Goods Sold Using the Full Costing Method, December 2024
	UMKM JATAM
Metode Full Costing
December 2024

	Cost Component
	Amount (IDR)
	             Total Cost (IDR)

	Raw material cost
	
	2.912.880,00

	Direct labor costs
	
	800.000,00

	Variable Overhead Costs
a. Gallon water
b. Electricity costs
c. Gas (3 kg)
d. Transportation costs (fuel)
e. Packaging costs
f. Sprinkle Seasoning with Various Flavors
g. Chili Sachet
Fixed Overhead Costs
	
20.000,00
80.000,00
120.000,00
40.000,00
800.000,00
280.000,00

80.000,00
	1.420.000,00








98.265,00

	Total Cost of Goods Sold
Production Quantity (85 gram packaging)
Cost of Goods Sold (IDR/Package)
	
	5.231.145,00
400
13.077,86


Source: Primary Data (processed), 2025

The total production cost using the full costing method was Rp5,231,145.00. Furthermore, the production cost per package was obtained by dividing the total production cost by the production quantity, resulting in a production cost per package of IDR 13,077.86.

3.3.3. Calculating Production Cost Using the Variable Costing Method
The variable costing method is a method for calculating production cost based on the accumulation of variable costs throughout the JATAM chip production process. Costs included in this method include raw material costs, direct labor costs, and variable overhead costs. Details of the production cost calculation using the variable costing method are presented in Table 3 below.

Table 3. Calculation of Cost of Goods Sold Using the Variable Costing Method, December 2024
	UMKM JATAM
Metode Variable Costing
December 2024

	Cost Component
	Amount (IDR)
	Total Cost (IDR)

	Raw material cost
	
	2.912.880,00

	Direct labor costs
	
	800.000,00

	Variable Overhead Costs
a. Gallon water
b. Electricity costs
c. Gas (3 kg)
d. Transportation costs (fuel)
e. Packaging costs
f. Sprinkle Seasoning with Various Flavors
g. Chili Sachet
	
20.000,00
80.000,00
120.000,00
40.000,00
800.000,00
280.000,00
80.000,00
	1.420.000,00





	Total Cost of Goods Sold
Production Quantity (85 gram packaging)
Cost of Goods Sold (Rp/Package)
	
	5.132.880,00
400
12.832,20


Source: Primary Data (processed), 2025

Based on Table 3, the total cost of production calculated using the variable costing method is IDR 5,132,880.00. With a production volume of 400 packages in one month, the cost of production per package based on the variable costing method is IDR 12,832.20.

3.3.4. Comparison of Cost of Goods Sold Between the Three Methods
The differences in calculating the cost of goods sold between the methods currently used by JATAM MSMEs, the full costing method, and the variable costing method indicate that each method has a different approach to accumulating production costs. A detailed comparison of the cost of goods sold between the three methods is presented in Table 4 below.

Table 4. Comparison of Cost of Goods Sold Using the JATAM MSME Method, with the Full Costing and Variable Costing Methods, December 2024
	Information

	Method of UMKM JATAM
	Author's Analysis of Full Costing Method

	Author's Analysis of Variable Costing Method

	COGS per package
	12.182,20
	13.077,86
	12.832,20

	Total cost of goods manufactured
	4.872.880,00
	5.231.145,00
	5.132.880,00

	Profit 35%
	1.705.508,00
	1.830.900,75
	1.796.508,00

	Total selling price
	6.578.388,00
	7.062.045,75
	6.929.388,00

	Number of products (packages)
	400
	400
	400

	Total selling price per package
	16.445,97
	17.655,11
	17.323,47


Source: Primary Data (processed), 2025

The comparative analysis of the cost of goods manufactured presented in Table 4 shows a difference in the cost of goods manufactured between the methods applied by JATAM MSMEs, the full costing method, and the variable costing method. The method currently applied by JATAM MSMEs results in a cost of goods manufactured per package of IDR 12,182.20. Meanwhile, calculations using the full costing method result in a cost of goods manufactured per package of IDR 13,077.86, resulting in a difference of Rp895.66 per package compared to the JATAM MSME method. Calculations using the variable costing method result in a cost of goods manufactured of Rp12,832.20 per package, indicating a difference of IDR 650.00 compared to the JATAM MSME method, and a difference of IDR 245.66 per package compared to the full costing method.

3.4. Break-Even Point Analysis for JATAM Chips Production
Break-even point analysis is a method used by management to determine the balance point between revenue and costs, where the company experiences neither a loss nor a profit. In calculating the break-even point, the first step is to classify costs based on their behavior [16]. Fixed costs in this study come from equipment depreciation, while costs included in the variable cost category include raw materials, direct labor, and variable overhead. After identifying fixed and variable costs, the next step is to calculate the Break-Even Point (BEP) based on sales revenue and production volume. The results of the BEP calculation are presented in Table 5 below.











Table 5. Calculation of Break-Even Point for JATAM Chips Production, December 2024
	Calculation Components

	Amount (IDR)
	Total Cost (Rp)

	Raw Material Costs
	
	2.912.880,00

	Variable Cost
  a. Raw material costs
  b. Direct labor costs
  c. Variable overhead costs
	
20.000,00
80.000,00
120.000,00
	1.420.000,00



	Production Quantity (85 Gram Package)
	
	400

	Selling Price per Package
	
	17.000,00

	Sales Revenue
	
	6.800.000,00

	BEP Sales Revenue (IDR/Month)
	
	400.812,00

	BEP Production Volume (Gram/Month)
	
	2.004,06


Source: Primary Data (processed), 2025

In carrying out production activities, JATAM UMKM strives to use costs efficiently, so that it can obtain production results and profits.
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Figure 1. Break-Even Point Graph for JATAM Chip Production
Description:
	: Break-Even Point (BEP)
: Fluctuating costs and revenues   
: Total Fixed Cost (TFC)

The horizontal (X) axis in the figure represents the production volume of JATAM chips, while the vertical (Y) axis shows the total costs and revenue in rupiah. The green line in the graph represents the total revenue earned from JATAM chip sales, the yellow line shows the total production costs incurred during the JATAM chip production process, the orange line represents total variable costs, and the black line in the graph represents the total fixed costs incurred by the JATAM MSME.
Based on the graph presented in Figure 1, the break-even point occurs when the sales revenue (TR) line intersects the total cost (TC) line, specifically at a production volume of 2,004.06 grams per month with sales revenue of IDR 400,812.00. Before reaching this point, the business is in the loss zone because revenue is less than total production costs. Conversely, after passing the BEP point, the business enters the profit zone, where revenue exceeds total costs.

3.5. Sensitivity Analysis
The purpose of the sensitivity analysis is to determine the impact of changes in production parameters on the business's break-even point. In this study, the scenario for the changes experienced by the JATAM MSME is a 7% increase in total production costs. This projected increase is based on the inflation rate from the business's inception in November 2022 to December 2024 [17]. The impact of these changes in production costs is simulated and presented in detail in Table 6.

Table 6. Simulation of Sensitivity Analysis to a 7% Increase in Production Costs
	[bookmark: _Hlk193861428]No.
	Informations
	Fixed Costs (IDR)
	Variable 
Cost
(IDR)
	BEP Sales Revenue (IDR)

	Break-Even Point 
Production Volume (gr)


	1.
	Before Ascension
	98.265,00
	5.132.880,00
	400.812,00
	2.004,06

	2.
	After Ascension
	105.143,55
	5.492.181,60
	546.694,00
	2.733,47


Source: Primary Data (processed), 2025

Based on Table 6, it is known that a 7% increase in production costs resulted in an increase in the break-even point for JATAM's chips business. The shift in the break-even point due to the increase in production costs is visualized in Figure 2.
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Figure 2. Break-Even Point Shift Graph for JATAM Chips Production
Description:
	: Break-Even Point (BEP) dan Sensitivity
: Fluctuating costs and revenues, and sensitivity
: Total Fixed Cost (TFC) dan Sensitivity

Figure 2 shows a shift in the break-even point due to the increase in production costs. Before the increase, the break-even point (BEP) was at its initial position (BEP 1) with sales revenue of Rp400,812.00. After the production costs increased, the BEP for sales revenue shifted upward to Rp546,694.00. This was followed by a shift in the BEP for production volume to the right, reaching 2,733.47 grams per month, equivalent to 32 packages of JATAM chips. At BEP 2, the business generates neither a profit nor a loss, but is still able to cover all production costs. Therefore, as long as sales revenue exceeds the new break-even point (BEP 2), the JATAM chips business remains viable. 



4. CONCLUSION AND RECOMMENDATIONS
4.1. Conclusion
Based on the analysis and discussion presented, the following conclusions can be drawn:
1. The calculation of the production cost of JATAM chips, currently used by the JATAM MSME, is based on the owner's personal assumptions. The calculated costs include raw material costs, direct labor costs, and several variable overhead costs, including the purchase of packaging, various flavored seasonings, and sachet chili sauce. However, fixed overhead costs and several other variable overhead costs, including the cost of water gallons, electricity, 3-kg gas refills, and fuel, are not included in the calculation. Using this method, the production cost of JATAM chips is Rp12,182.20 per package.
2. The calculation using the full costing method is Rp13,077.86 per package, while the variable costing method yields a production cost of Rp12,832.20 per package.
3. A comparison of the calculation results shows a significant difference in production costs between the three methods. The difference in the cost of goods manufactured using the JATAM UMKM method compared to the full costing method is Rp895.66 per package. Meanwhile, the difference between the JATAM UMKM method and the variable costing method is Rp650.00 per package. The difference in the cost of goods manufactured using the full costing method compared to the variable costing method is Rp245.66.
4. The calculation results show that to reach the break-even point, the JATAM MSME needs to sell 2,004.06 grams of JATAM chips per month, equivalent to 23 packages, with a minimum sales revenue of Rp400,812.00 per month to cover all production costs.
5. The sensitivity of the JATAM MSME is seen based on a scenario of a 7% increase in production costs. This scenario causes the BEP for sales revenue to increase to Rp546,694.00 and the BEP for production volume to increase to 2,733.47, equivalent to 32 packages of JATAM chips. Despite the increase in BEP, the JATAM chip business remains viable because the actual revenue and production volume remain above the BEP.

4.2. Recommendations
Based on the study results, several recommendations can be put forward, as follows:
1. JATAM MSMEs are advised to use the full costing method in determining the cost of goods manufactured, so that all production cost components can be fully and accurately accommodated. Furthermore, it is important for MSMEs to periodically calculate the break-even point and conduct sensitivity analysis to anticipate cost changes that could impact business viability.
2. The government is expected to provide training and mentoring to MSMEs, particularly regarding cost accounting and business management.
3. The scope of the sensitivity analysis can be expanded by using several scenarios, such as fluctuations in product selling prices and decreases in sales revenue.
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