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Abstract - There are many assets that a company has. The assets consist of two aspects, current asset and fixed asset. One of 

the fixed assets is equipment, including the machine. The study was conducted in Cigarettes Company that produces many 
cigarettes product. One of the cigarettes products is Machine – Rolled Clove Cigarettes. The machine – rolled clove cigarettes 
had an increase demand. But, the company could not meet the demand. The main reason was the capacity of Hinge Lid Packer 
(HLP) machine. In order to meet the customers demand, the company planned to invest a new machine. The aim of this study 
was conducted to analyze which alternatives that have to be chosen for the investment. The decision analysis methods for this 
study were the payback period method and profitability index. 
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I. INTRODUCTION 

 

Investment is a commitment for a sacrifice current 

consumption in order to have a return in the future 

[1] – [2]. There are two types of investment, rill 

investment and financial investment [3] – [4]. 

Manufacture Company is a company that the main 
activity is to transform the raw materials to final goods 

[5]. One of the examples of Manufacture Company is 

Cigarettes Company. The raw material for cigarettes 

consists of tobacco, cloves, and secret sauce [6]. 

 

A factory feasibility study is a study of whether a 

business project is feasible or not, which is usually an 

investment project. Decent or inappropriate means is 

an estimate that the project will be able to or not be 

able to produce a decent profit if it has been 

operationalized [7]. The study was conducted in one of 
the cigarettes company in Indonesia. The company 

used Make To Order (MTO) production system. Make 

to Order is a production system that make the products 

based on the customer order. The products of the 

company consisted of hand-rolled clove cigarettes and 

machine-rolled clove cigarettes. Hand – rolled clove 

cigarettes is a cigarettes that was produced by the 

hand’s worker and the machine-rolled clove cigarettes 

is a cigarettes that was produced with the machine. 

 

The machine-rolled clove cigarette was produced with 

Hinge Lid Packer (HLP) machine that was helped to 
wrap the cigarettes into a pack. The HLP machine for a 

pack that consisted of 12 cigarettes was also known as 

HLP 12 and the HLP machine for a pack that consisted 

of 16 cigarettes was also known as HLP 16. The 

specification of each HLP machine is shown in Table 

I. 

 

 

 

Machine Amount 
Speed 

Engine 

Total Speed 

Engine 

HLP 12 2 
150 

packs/minute 

300 

packs/minutes 

HLP 16 3 
150 

packs/minute 

450 

packs/minutes 
Table I. Specification of HLP machine 

 

Based on the experts from the company, the 

specification of the machine, that the company had, 

could not meet the demand from the distributor. 

Therefore, the study aimed to determine the periods 

for the investment returns from purchasing the new 

HLP machine with feasibility analysis method, so that 
the company is able to have high investment returns. 

The difference between the studies to previous studies 

is this study calculates the feasibility analysis using 

Payback Period Method and Profitability Index (PI). 

 

II. RESEARCH METHOD 

 

The study began with field and literature study to 

identify the problems. The data collected were the 

demand of the products and the investment machine 

specification. The investment machines for this study 

were Focke – F3 machine and Yuanyi – GDX2 
machine. 

After collecting the data, the following step was the 

data processing that consisted of defining the 

investment alternatives, determining the planning 

horizon, estimate the cash flow, and determining 

Minimum Attractive Rate of Return (MARR). 

The study focused on implementing the feasibility 

analysis method. Feasibility analysis payback period 

method and profitability index method. Payback 

period is the number of period (year) that is needed to 

return the investment [8]. Profitability index is a ratio 
of total present value proceed and the present 

investment [9].
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III. RESULTS AND DISCUSSION 

 
Results and discussion based on the data that had been 

collected. It was included the phases that defining the 

alternatives, comparing alternatives, and feasibility 

analysis. 

 

3.1 Defining Investment Alternatives 

There were two alternatives that would be invest, the 

purchase of Focke – F3 machine and Yuanyi – GDX2 

machine.  The specification is including the machine 

type, the supplier, the speed engine, the power 

requirement, the speed engine, the scrap value, and the 

investment cost. The specification of each investment 
is shown in table II. 

 

Aspect F3 machine 
GDX2 

machine 

Machine type F3 GDX2 

Supplier Focke & CO Yuanyi 

Produce in Germany China 

Speed Engine 
300-400 

pack/minutes 

400 

pack/minutes 

Investment cost Rp33 billions Rp28 billions 

Economic life 10 years 7 years 

Scrap value Rp18 billions Rp9 billions 

Power 
requirement 

7 kW 19  kW 

Table II. Investment Machine Specification 

 

The alternatives, Focke – F3 machine and Yuanyi – 

GDX2 machine, have each pro(s) and con(s). Focke – 

F3 have longer economic life than Yuanyi – GDX2. 
The economic life for Focke – F3 machine is 10 years 

and Yuanyi machine – GDX2 is 7 years. The study 

was using annual cash flow analysis because there was 

a difference of economic life from each alternative. 

The following step after determining the economic life 

was estimation the cash flow. There are two variables 

in cash flow, revenue and expenditure. The revenue 

variable on this study was total sales product. And the 

expenditure variable on this study was the raw 

material cost, packaging cost, electricity cost, 

maintenance cost, worker cost, transportation cost, 
and the taxes. The final step was determining the 

MARR by the company. MARR is the minimum rate 

of return for the investor. From the company policy, 

MARR of this study was 8.25%. 

 

3.2 Comparing Alternatives 

The alternatives were compared with payback period 

method and profitability index method. The first step 

of comparing alternatives was to calculate the annual 

cash flow of each alternative. The annual cash flow for 

Focke – F3 machine was stated in year period. The 

cash flow estimation was ten years. The cash flow of 
Focke – F3 machine is shown in Fig 1. And in order to 

equalized between two alternatives, each cash flow 

must be transformed the annual cash flow. The cash 

flow of Focke – F3 machine was transformed into the 

annual cash flow as showed in table III. 

 
Fig 1. Focke – F3 Machine Cash flow 

 

N Present Future Annual 

0 

-(33.000

. 

000.000) 

 
-(2.722.499.999

) 

1  3.701.685.898 515.378.274 

2  4.821.476.381 620.124.202 

3  5.976.506.521 710.097.739 

4  7.168.266.734 786.686.654 

5  8.397.925.035 851.504.438 

6  9.666.686.471 905.450.369 

7  
10.975.794.63

8 
949.718.908 

8  
12.326.532.56

2 
985.308.285 

9  
13.720.223.95

3 
1.013.128.430 

10  
20.361.839.85

2 
1.388.968.577 

Tota

l 
  6.003.965.856 

Table III. Annual Cash flow of Focke – F3 Machine 

 

On the other side, Yuanyi – GDX2 machine had 7 
years life estimation. The cash flow of Yuanyi – 

GDX2 machine is shown in Fig 2. The cash flow was 

also transformed into the annual cash flow as showed 

in table 4. 

 
Fig 2. Yuanyi – GDX2 Machine Cash flow 

 

N Present Future Annual 

0 
-(18.000.000.0

00) 
 

-(1.833.693.1
93) 

1  
7.129.811.3

27 

1.275.908.45

8 

2  
7.906.601.9

14 

1.307.083.84

6 

3  
8.707.724.7

60 

1.329.812.35

0 

4  
9.534.323.4

26 

1.345.078.54

1 

5  10.387.208. 1.353.719.51
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045 3 

6  
11.267.214.

395 

1.356.495.98

3 

7  
13.909.740.

064 

1.547.009.79

4 

Tot
al 

  
7.631.415.29

1 
Table IV. Annual Cash flow of Yuanyi – GDX2 Machine 

 

After calculate the annual cash flow for each 

alternatives, the next step was calculating the payback 

period. The payback period was calculated with the 
present worth divided by the annual worth. The 

calculation of payback period for Focke – F3 machine 

is shown in (1) and the calculation of payback period 

for Yuanyi – GDX2 is shown in (2). 

N'= 33.000.000.000/6.003.956.856 = 5.49 years (1) 

N'= 33.000.000.000/6.003.965.856 =2.35 years (2) 

From the calculation of payback period, each 

alternative,  Focke – F3 machine and Yuanyi – 

GDX2, was feasible to because the period to have a 

payback investment is smaller than the economic life. 
The following step was calculating the profitability 

index. In order to calculate the profitability index, the 

annual worth must be converted into the present value 

proceed. The present value proceeds for Focke – F3 

machine was Rp39.836.737.737 and the Yuanyi – 

GDX2 machine was Rp50.634.979.750. The 

calculation of profitability index for Focke – F3 

machine is shown in (3) and the calculation of 

profitability index for Yuanyi – GDX2 is shown in (4). 

PI = 33.836.737.737 / 33.000.000.000  =  1.21 (3) 

PI = 50.634.979.750/ 18.000.000.000   = 2.35 (4) 
From the result, it could be concluded that each 

alternative was feasible because the index was larger 

than 1. Based on the calculation of the payback period 

method, the Yuanyi – GDX2 machine had smaller 

period than the Focke – F3 machine. And from 

profitability index, the Yuanyi – GDX2 machine had 

bigger index than Focke – F3 machine. 

 

3.3 Feasibility Analysis 

Feasibility analysis is a research that conduct in a 
project (usually in investment project) that calculate 

whether the project feasible to implement [10,11]. 

There were 3 scenarios that would be compare in order 

to had the maximum production. The first scenario 

was using the current HLP machine to produce the 

Machine-Rolled Clove Cigarettes. The capacity of 

HLP machine was 13.455 packs/month. And the 

annual demand for the cigarettes was 36.026 packs. 

The second scenario was using Focke – F3 machine or 

Yuanyi – GDX2 machine to produce the 

Machine-Rolled Clove Cigarettes. The capacity of 

Focke – F3 machine was 9.568 packs/month and the 
Yuanyi – GDX2 machine was 9.329 packs/month. In 

order to meet the annual demand, 36.026 packs, the 

Focke – F3 machine could meet 26.56% from the 

demand and the Yuanyi – GDX2 machine could meet 

25.9% from the demand. 

The third scenario was the combination between the 

first and second scenario. The scenario was using the 
current HLP machine and adds the new investment 

machine. If the current HLP machine was combined 

with Focke – F3 machine, the capacity machine would 

increase to 23.023 packs/month and if the current HLP 

machine was combined with the Yuanyi – GDX2 

machine, the capacity of the machines was increased 

to 22.784 packs/month. The diagram of the third 

scenario is shown in Fig 3. This scenario could meet 

63% of the demand. It is suggest using this scenario to 

get maximum production. 

 
Fig 3. The third scenarios cigarettes production 

 

From the payback period and profitability index 

calculation, the Yuanyi – GDX2 machine was more 

superior than the Focke – F3 machine. It was because 

the payback period of the Yuanyi – GDX2 was 
smaller. It means that the investment return for Yuanyi 

– GDX2 machine would faster than Focke – F3. From 

the profitability index, the Yuanyi – GDX2 machine 

was bigger than Focke – F3 machine, that means the 

Yuanyi – GDX2 machine would have bigger profit 

and more feasible than the Focke – F3 machine. And 

from the capacity, the difference between each 

machine was not significant. So, it is suggest investing 

the Yuanyi – GDX2. By the addition the machine, it is 

expected to reduce lost of opportunity and reduce the 

overtime cost. 

 

IV. CONCLUSION 

 

At the payback period calculation, the Focke – F3 

machine need 5.49 years to return the investment. And 

the Yuanyi – GDX2 need only 2.35 years to return the 

investment. The ratio of the profitability index for 

Focke – F3 machine was 1.21 and the Yuanyi – GDX2 

machine was 2.35. It is expected that the company buy 

the new Yuanyi – GDX2 machine and also keep using 

the current HLP machine in order to meet the customer 

demand. 
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