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Natural content that supports the need for raw materials and 

materials needed is provided by the nature around us, such as 

various plants, soil, water, natural stones, and others. Most of 

them can be further processed into raw materials for construction 

products, such as roof tiles and other infrastructure facilities. The 

financial feasibility aspect is important considering that the 

business can be categorized as a project, which requires a long 

payback period based on the accounting period. During this time 

period there are various things that are full of uncertainty which 

are influenced by the rate of inflation and bank interest rates, so 

that the value of investments issued and the income or money 

obtained now will be different from the value of money in the 

future, which is called with the value of time rather than money. 

It is hoped that the analytical tool will be able to provide 

consideration, input and anticipation for the future of the roof tile 

manufacturing unit project by paying attention to capital 

budgeting, which can then be analyzed from a financial aspect 

through payback period (PP), net present value (NPV), 

profitability index ( PI) and internal rate of return (IRR). In the 

roof tile manufacturing business, the PBP is 1 year, 8 months, 6 

days faster than the maximum period of 8 years of the project 

value, positive NPV of IDR 536,821,468, PI of 2,841 greater 

than number 1 and IRR of 14,835 greater than the cost value of 

capital 12%. As a basis for decision making through a capital 

budgeting approach through financial analysis. 
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INTRODUCTION 

The need for materials to support the implementation of development in various sectors is 

increasing from time to time. By building more complete infrastructure and supporting facilities, it 

will also support local and national economic growth. Natural ingredients that support the need for raw 

materials and materials needed are provided by the nature around us, such as various plants, soil, 

water, natural stones, and others. Most of them can be further processed into raw materials for 

construction products, such as roof tiles and other infrastructure facilities.  

Overall, various means are needed to meet all these needs, starting from land, equipment and 

initial production capital. This requires a fairly large investment value. Sources of investment capital 

are obtained from loan capital and company capital. Most of the capital is obtained from loans (credit) 

from banks or third parties with the consequence of increasing the cost of capital. The cost of capital 

will reduce the amount of income that must be received and this will also affect the company's 

proceeds during the period when the credit is embedded in the company so that care and careful 

consideration is needed by looking for a credit portfolio whose interest is as low as possible so as to 

contribute to the most efficient cost of capital. Investments whose value is very large for small-scale 

companies require accuracy in analyzing their feasibility.  

This will be related to cooperative relationships and an extensive product marketing network 

in addition to meeting the needs of orders from customers considering that the results of product 

marketing will greatly influence the cash-in received by the company, therefore if marketing does not 

experience significant obstacles, then the next analysis is feasibility from a financial aspect. The 

financial feasibility aspect is important considering that the business can be categorized as a project, 

which requires a long payback period based on the accounting period. During this period of time there 

are various things that are full of uncertainty which are influenced by the rate of inflation and bank 

interest rates, so that the value of investments issued and the income or money obtained now will be 

different from the value of money in the future, which is called with the value of time rather than 

money. In financial management, to take into account this uncertainty, the value of money in the 

future can be calculated now by paying attention to the discount factor aspect or the present value of 

money obtained now for the future.  

The discount factor can be determined by taking into account inflation and current bank 

interest rates, using the present value (PV) table. then the future value of money can be calculated 

now. Another feasibility that needs attention is the rate of return on investment value. The rate of 

return on investment is calculated from the positive present value as a greater indicator of feasibility 

which is usually calculated from the level of the project's ability to return the investment value by a 

certain percentage, which is called the internal rate of return (IRR) method. Another method that can 

be used to complete the next feasibility analysis is the profitability index (PI), namely by comparing 

the present value of planned future net cash inflows with the present value of investments that have 

been implemented with The measure of feasibility is the ratio of present value cash in to present value 

cash out. It is said to be feasible if the PI value is greater than the number 1 (one).  

By using these various analytical tools, it is hoped that we will be able to provide 

consideration, input and anticipation for the future of the roof tile manufacturing unit project by 

paying attention to capital budgeting, which can then be analyzed from a financial aspect through 

payback period (PP), net present value (NPV) , profitability index (PI) and internal rate of return 

(IRR). 

 

RESEARCH METHODS 
 

The steps for preparing research are as follows:  

1. Identification stage Field studies carried out during research at the Roof Tiles Factory. In this 

stage, an introduction and understanding of the costs required by the company is carried out.  

2. Background of the Problem The background to this research is that the financial conditions at 

the roof tile factory are not well organized and there is no proper bookkeeping. This causes 

income each month to be uncertain.  

https://doi.org/10.56882/jisem.v2i2.22


Journal of Industrial System Engineering and Management Vol 2 No 2 December 2023 

 

Author                     https://doi.org/10.56882/jisem.v2i2.22 62 

 

3. Literature Study A literature study was carried out to look for theories regarding the 

preparation of capital budgeting at the Tile Factory which includes calculating cash flow, 

payback period, net present value and provitability index. Apart from that, at this stage 

references will also be made related to this final assignment. These references include 

journals, theses, etc.  

4. Data Collection At this stage, data will be collected related to this final assignment. The data 

needed in this research are:  

a. Need for funding sources/financial aspects 

b. Project cash flow  

c. Product processing time  

5. Data Processing The data processing steps in this research are:  

a. Payback Period (PBP)  

Payback Period is the time period required to return all capital used in the initial 

investment.  

b. Net Present Value (NPV)  

Net Present Value is the difference between the present value of proceeds and the PV of 

initial investment (I) during its economic life at a certain discount rate. To calculate the 

NPV discount rate it is based on the cost of capital (minimum required rate of return). 

c. Profitability index (PI)  

Profitability index is the ratio between PV of cash inflow and PV of investment. If the PI 

result is less than 1 then the proposed project is declared unfeasible.  

d. Conclusions and recommendations 

From the analysis that has been carried out, the next step is to draw conclusions to answer 

the objectives of the research and provide suggestions to the company for research 

development. 
 

RESULTS AND DISCUSSION  
 

1. Payback Period (PBP)  

The payback period shows how long it takes to return the investment value by dividing the 

total initial investment by the total proceeds per year. In this tile making unit, the maximum 

proceeds taking into account its economic life are estimated to be 8 years. 

Next, calculating PBP with the assumption that proceeds are constant per year, the PBP can be 

calculated as follows:  

Total initial investment = IDR 291,500,000  

Total proceeds = IDR 166,744,800  

PBP = 291,500,000/166,744,800 x 12 months = 20.9 (1 year, 8 months, 6 days)  

By paying attention to the PBP results mentioned above for 1 year, 8 months, 6 days while the 

maximum proceeds from the roof tile factory is 5 years, the rate of return on the investment 

value is faster than the maximum value of the proceeds so that this project is feasible to run. 

 

2. Net Present Value NPV 

Net present value pays attention to the net present value based on the future time value of 

money to be valued at the present time. This will be obtained from the difference between the 

present value of proceeds and the present value of initial investment by taking into account the 

economic age and a certain discount rate. 

In a roof tile factory, this is based on the interest rate on loans from capital which is partly 

funded by the loan capital used to open the business. The loan interest rate is used as the basis 

for determining the discount factor as a determinant of present value. The annual loan interest 

rate is known to be 12 percent, so this interest rate is used to calculate the discount factor (df) 

or present value. The economic life of the project is estimated at 8 years. The proceeds 

obtained are assumed to be constant throughout the economic life of the project, namely IDR 

166,744,800 per year, so the present value value can be used in the annuity discount factor 
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table (present value of annuity) with the calculations below.  

Total initial investment = 291,500,000  

Total proceeds = 166,744,800  

Discount rate/r = 12% Term/n = 8 years  

So, for df=12%, n=8, the PV of annuity in the table = 4.9676  

The NPV calculation becomes:  

NPV = (166,744,800 x 4.9676) – 291,500,000 = 828,321,468 – 291,500,000 = 536,821,468  

The results of this calculation show a positive NPV value of IDR 53,682,168, so it is 

financially feasible to run. 

 

3. Profitability Index (PI)  

By using the 12% discount rate mentioned above, the profitability index (PI) can be calculated 

by comparing the PV of Cash Inflow with the PV of Initial Investment. From the results of the 

NPV calculation above, the following results were obtained:  

PV of Cash Inflow = 828,321,468  

PV of Initial Investment = 291,500,000,  

so:  

PI = (PV of Cash Inflow)/(PV of Investment)=828,321,468/291,500,000=2,841  

The profitability index (PI) results obtained were 2.841, meaning it was greater than number 1, 

so this roof tile factory was feasible to run.  

 

4. Internal Rate of Return (IRR)  

The internal rate of return calculates the interest rate that equates the present value of the value 

of the proceeds. IRR is used as a benchmark for the level of a project's ability to produce 

proceeds that are equal to the initial investment and then compared to the level of cost of 

capital. To obtain this value, an interpolation approach is carried out by calculating positive 

NPV with negative NPV, so that a certain discount factor will be obtained which produces an 

NPV value equal to zero, with the formula:  

IRR = ∑_(t=0)^n+ (Net Cash Inflow)/((1+r)²)=0  

IRR = Internal Rate of Return  

N = last expected number  

∑_(t=1)^n= the amount of discounted cash flow at the end of the year.  

From the NPV calculation above, a positive NPV of 53,682,168 is obtained, with a discount 

factor (DF) of 12%. If a DF of 17% is used with a PV of Annuity table = 4.2072, a negative 

NPV will be obtained as below.  

NPV = 291,500,000 - (166,744,800 x 4.2072) = 291,500,000 – 701528723 = -410,028,723 

Thus, the IRR for a roof tile factory business can be calculated as follows:  

Positive NPV = 536,821,468 = 12%  

Negative NPV = -410,028,723 = 17%  

IRR = 12%+[536,821,468/(536,821,468-(-410,028,723)) x(17%-12%)] = 12% + (0.567 x 5%) 

= 12% + 2.835% = 14.835%  

The results of the IRR calculation for the tile factory obtained an IRR value of 14.835 percent, 

greater than the interest rate used for the cost of capital from the initial investment of 12 

percent, so that the tile factory project was feasible to run. 
 

CONCLUSION 

 

The results of the financial analysis obtained from calculating the payback period, net present 

value, profitability index and internal rate of return, as a basis for calculations in capital budgeting 

(capital budgeting) in the roof tile making business show that the PBP is 1 year, 8 months, 6 days 

faster than the period maximum 8 years of project value, positive NPV of IDR 536,821,468, PI of 

2,841 greater than number 1 and IRR of 14,835 greater than the cost of capital value of 12%.  
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By paying attention to the results of these quantitative values as a basis for decision making 

using a capital budgeting approach through financial analysis, the business of making roof tiles is 

financially "WORTH IT" to run. 
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