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ABSTRACT
Coal continues to be key energy source of power generation and also is primary fuel for cement and steel production. Indonesia
is engaged in aggressive infrastructure, specifically manufacture of power plant as the country is having a project of 35 GW.
This program aims at increasing power capacity and therefore becomes highly dependent on the coal supply and its transport.
This situation is a lucrative opportunity for PT Angkut whose core activity is to provide coal transportation. Its key domestic
customer is PT PLN, a government-owned corporation that generates and distributes most of electrical power for the nation. In
favor of increasing the tugboat and barge efficiency, the business intends to make an investment in an additional tugboat and
barge. Considering that the tugboat and barge investment is a significant step, its financial calculation is critical and therefore a
technique like capital budgeting is required. The objective of this study is to evaluate and determine if the investment is worth
pursuing or not. The methodology of the feasibility study involves measures i.e. Net Present Value (NPV), Internal Rate of
Return (IRR), Discounted Payback Period (DPB) and Profitability Index (PI) in addition to construction of forecast on financial
statements i.e income statement and cashflow. Furthermore, sensitivity analysis on freight rate and Monte Carlo simulation is
used to determine the probability of positive and negative NPV to occur. In addition, in performing the analysis, environmental
factor ought to be assessed with the use of PESTEL analysis. The study result shows that the investment is feasible, given a base
scenario under assumptions made by the firm’s management. Included in the assumption of the base scenario, the investment
cost is Rp 30,000,000,000 and annual sale growth rate is 7%, maximum capacity is 7,500 ton and useful lifetime is 10 years that
is planned to commence in 2019. Moreover, the sensitivity analysis suggests that the minimum freight rate the business can
charge to its customers is Rp 35,000/ton. Furthermore, Monte Carlo simulation results in 95.52% chance of positive NPV and
4.48% chance of negative NPV to occur.
Keywords: Capital Budgeting, Investment, Monte Carlo Simulation, Sensitivity Analysis, Tugboat and Barge

INTRODUCTION
In 2014, PT Angkut received official permit to execute its operations in coal-mining transport to domestic and international
market. Local market includes region of Sumatra and Jakarta serving as its key domestic customers. Two main corporate
examples are PT Kerikil and PT PLN, state-owned company that generates most of electrical power for the nation.
Given that recently the country has been committed to aggressive infrastructure development, particularly manufacture of power
plant, domestic demand for coal is increasing. As a result, there is an increasing distribution of coal supply from the producers to
the consumers. PT Angkut whose core activity is to transport coal, takes the opportunity in order to promote smoothness of coal
logistic, given that its key domestic customer is PT PLN.
In transporting coal, high effectiveness takes account and is to achieve. And currently the company is pursuing on increasing
effectiveness of coal transport from Kertapati Dock to Kampeh Cape. The reason for this is to minimize stockpile at Kertapati
Dock. Therefore, the company initiates to make an investment in 1 set of tugboat and barge with an expectation that the
investment enables the company to increase its vessel capacity and thus, affecting the effectiveness of operation. Nevertheless,
making such investment is crucial and therefore needs reliable calculation towards the costs related to the operation and revenue
that the company can earn. Such calculation is referred to capital budgeting analysis and must be constructed.
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BUSINESS ISSUE EXPLORATION
Conceptual Framework
This study is to examine financial feasibility of 1 set of tugboat and barge investment that is intended to operate in coal transport
from Kertapati Dock to Kampeh Cape. The ultimate intent is to determine if the investment under base scenario is worth
considering. The study commences with identifying the company’s problem.
After identifying problem, next step is to gather relevant data. The data collected is from primary resources. Primary resource
consists of unpublished records from internal units of the company. This includes data from interview of top management and
business plan of the company.
Upon collecting the relevant data, the study uses PESTEL for external environment analysis. After conducting the external
analysis, feasibility study is performed. Capital budgeting is the related concept to be employed from which the results of the
feasibility of the investment are presented and further be the base for decision making of acceptance or rejection. In addition,
sensitivity analysis is later conducted to see if the feasibility result changes in relation to changes in a variable. Furthermore,
simulation of Monte Carlo is constructed to determine probability of occurrence of positive and negative NPV associated to the
base scenario.
Analysis of Business Situation
Below is how each of the PESTEL factors has impact on the business.
Political
Political forces specifically president, vice-president and legislative election that is going to be held in 2019 often carry
uncertainty, which frequently affects the initiation and continuity of a project of a nation. Furthermore, the newly chosen
government has power to either reserve the ongoing project or make some alteration on it. That is how the political force has
impact on the changeableness of the project.
Economic
Indonesia GDP is forecasted to grow to 5.8% in 2018 from 4.8% in 2015. The forecasted increase in GDP is due to a number of
factors like a decline in Indonesia’s central bank (Bank Indonesia) interest rate, a drop in inflation rate that induces consumer’s
spending and a boost in government plan to engage in aggressive investment in infrastructure. Given such aggressive
development in infrastructure, including power plant, PT Angkut has an opportunity to deliver the coal supply to manufacturing
sector, primarily cement as its key consumer. The increasing need for coal promotes its logistic to increase. As a result,
company’s performance is positively affected and so is its income.
However, significant volatility of Indonesia rupiah (IDR) against US dollar is potentially bringing negative impact on the
company’s performance. As a result, particularly, to coal-mining sector, the company arrangement on budgeting becomes
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complex and hard to do because of the unpredictable foreign exchange rate. As a consequence, logistic of coal is adversely
affected. On the contrary, in case of the company doing exports, it will favor the company’s performance.
Moreover, oversupply of world oil in the recent years has caused the world oil price drop. This is advantageous to Indonesia as it
increases the consumer’s purchasing power of oil. However, this is also disadvantageous, as the Indonesia Government State
Budget (APBN) is not originally realized. Nevertheless, the establishment of ASEAN Economic Community gives rises to a
couple of implications on future businesses of PT Angkut as follows:
1. Development of Coal and Clean Technology that aims at escalating coal position in Southeast Asia.
2. Implementation of free tariff on certain trades of products and services in Southeast Asia.
Given such circumstances will lead to greater competition in domestic market, namely coal-mining sector, power supply and
regional agriculture.
Social
Indonesia is one of the top 4 most populous countries in the world with differing age groups. It is likely that the population will
continue to increase as fertility rate remains above death rate. People in the age range of 15-60 are defined productive population
and their number are expected to peak between 2020 and 2030. This suggests demand for power plant manufacture will increase
in alignment with increase in coal, promoting raise of its logistic. Besides, productive population is estimated to remain above
50% of total population. The high level of productive population brings about opportunities for industries in Indonesia to utilize
its human capital and ultimately, to increase its economic growth.
Technology
Given economic of Indonesia that is advancing its infrastructure, technology is positively impacted. At the same time, it is
observed that people in Indonesia are highly amicable and thus are greatly hungry for technology and dependent on it.
Companies running coal-related operations like PT Angkut require high technology to transport the coal.
Environment
Activities such as exploration, refining and transporting coal are closely related to environmental issue. Specifically in
transporting industry, air pollution is the major environmental issue. Such activity results in ashes from the coal that
consequently often leads to health issue. As a response to that, the company could minimize the air pollution by inundate
loading, unloading and distribution port with liquid (water).
Legal
There are also few of forces in legal aspect that are influential such as:
1. Presidential decree 5/2006 is aimed at securing national energy supply in 2025. It includes a change in focus towards the
sustainable energy.
2. Ministerial Regulation on Energy and Mineral Resources No.12 Year 2015 regulates that vehicles and industry are
required to use fuel composed of solar and 20% of biofuel or biodiesel.
3. Minister of Finance Regulation No.107/PMK.010/2015 governs 66 commodities on mineral and coal that is traded to
international market as object of income tax levy at tariff 1.5%.
RESULTS AND DISCUSSION
Analysis of Business Solution
This session will review results of the proposed solution. It encompasses income statement projection, cash flow projection and
feasibility analysis. The currency that is used in the computation is dictated in Indonesia rupiah.
Table 1 below is showing the yearly income statement projection for 10 years.
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Table 1 : Income Statement Projection of the Tugboat and Barge Operation for 10 Years
Analysis

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Year 7

Year 8

Year 9

Year 10

Total no. of Months in a Year

12

12

12

12

12

12

12

12

12

12

Total No. of Round Trips

48

48

48

48

48

48

48

48

48

48

Total Distance (Km)

10,668

10,668

10,668

10,668

10,668

10,668

10,668

10,668

10,668

10,668

Total Volume Coal

360,000

360,000

360,000

360,000

360,000

360,000

360,000

360,000

360,000

360,000

Freight rate

50,000

53,500

57,245

61,252

65,540

70,128

75,037

80,289

85,909

91,923

18,000,000,000

19,260,000,000

20,608,200,000

22,050,774,000

23,594,328,180

25,245,931,153

27,013,146,333

28,904,066,577

30,927,351,237

33,092,265,824

PPH 15 Final

216,000,000

231,120,000

247,298,400

264,609,288

283,131,938

302,951,174

324,157,756

346,848,799

371,128,215

397,107,190

Net Revenue

17,784,000,000

19,028,880,000

20,360,901,600

21,786,164,712

23,311,196,242

24,942,979,979

26,688,988,577

28,557,217,778

30,556,223,022

32,695,158,634

Cost of vessel operation

4,730,000,000

4,730,000,000

4,730,000,000

4,730,000,000

4,730,000,000

4,730,000,000

4,730,000,000

4,730,000,000

4,730,000,000

4,730,000,000

BBM Cost

2,613,600,000

2,718,144,000

2,826,869,760

2,939,944,550

3,057,542,332

3,179,844,026

3,307,037,787

3,439,319,298

3,576,892,070

3,719,967,753

780,000,000

811,200,000

843,648,000

877,393,920

912,489,677

948,989,264

986,948,834

1,026,426,788

1,067,483,859

1,110,183,214

Revenue

Salaries and Wages
Certification expense

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

Insurance Expense

180,000,000

180,000,000

180,000,000

180,000,000

180,000,000

180,000,000

180,000,000

180,000,000

180,000,000

180,000,000

Depreciation expense

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

General and Administration
Expenses

360,000,000

360,000,000

360,000,000

360,000,000

360,000,000

360,000,000

360,000,000

360,000,000

360,000,000

360,000,000

Other expenses

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

12,000,000

Operating Expenses

11,687,600,000

11,823,344,000

11,964,517,760

12,111,338,470

12,264,032,009

12,422,833,290

12,587,986,621

12,759,746,086

12,938,375,929

13,124,150,967

Operating Income

6,096,400,000

7,205,536,000

8,396,383,840

9,674,826,242

11,047,164,233

12,520,146,689

14,101,001,956

15,797,471,692

17,617,847,093

19,571,007,667

Tax

1,524,100,000

1,801,384,000

2,099,095,960

2,418,706,560

2,761,791,058

3,130,036,672

3,525,250,489

3,949,367,923

4,404,461,773

4,892,751,917

Net Operating Profit After Tax

4,572,300,000

5,404,152,000

6,297,287,880

7,256,119,681

8,285,373,174

9,390,110,017

10,575,751,467

11,848,103,769

13,213,385,320

14,678,255,750

(Author Analysis, 2018)
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As for the continuity calculation, cash flow projection is made with an assumption that at the end of the project’s economic
lifetime (year 10), the asset is sold at 20% of the cost. Below is a calculation on both the proceed of the fixed asset and cash
flow projection.
Table 2 : Calculation on the Proceeds of the Fixed Asset in year 10
Analysis
Cost of asset

Year 10
30,000,000,000

Less accumulated depreciation
Book value

(30,000,000,000)
-

Cash received upon disposal of asset at Year 10 at 20% of cost

6,000,000,000

Gain on disposal of asset at Year 10

6,000,000,000

Tax at 25% on gain on disposal of asset at Year 10

(1,500,000,000)

(Author Analysis, 2018)
The projection in table 3 below produces increasing positive cash flow which is always a desire by the business. Such trend
defines that the operation of tugboat and barge has promising cash inflow throughout the years.
Next, WACC in this case comprises cost of debt and cost of equity, taking into account elements such as unlevered beta of
the tugboat and shipbuilding and marine industry, country risk premium, risk free rate, effective tax rate and borrowing cost.
The business has arrived at 10.063% as WACC. Below is how the business arrives at its WACC.
Table 4 below depicts construction of the ship feasibility all through 10 years.
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Table 3 : Cash Flow Projection for 10 Years
Analysis

Year 0

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Year 7

Year 8

Year 9

Year 10

NOPAT

-

4,572,300,000

5,404,152,000

6,297,287,880

7,256,119,681

8,285,373,174

9,390,110,017

10,575,751,467

11,848,103,769

13,213,385,320

14,678,255,750

(+) Depreciation

-

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

3,000,000,000

(6,640,000)

(41,415,600)

(44,628,324)

(48,078,484)

(51,783,202)

(55,760,820)

(60,030,982)

(64,614,732)

(69,534,608)

(74,814,749)

-

-

-

-

-

-

-

-

-

6,000,000,000

-

-

-

-

-

-

-

-

-

(1,500,000,000)

7,565,660,000

8,362,736,400

9,252,659,556

10,208,041,197

11,233,589,972

12,334,349,197

13,515,720,485

14,783,489,037

16,143,850,712

22,103,441,001

(-) Change in net working capital
Cash received upon disposal of asset at Year 10 at
20% of cost
Less 25% tax on gain on disposal of asset at Year
10
Cash Flows

(30,000,000,000)
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Figure 1 : Calculation on WACC

Risk Premium
2.54%
x

Company Risk Premium

Cost
of

2.6%
Calculated Beta

Equity

+

Cost of Equity

1.01

8.9%
Risk Free Rate
6.3%
WACC
10.063%

Cost of Debt
Cost

15.00%

of

Net Cost of Debt

Debt

11.3%

Debt

50.00%

Equity

50.00%

D/E

1

Marginal Tax Rate
25.0%

Sources:

Unleveraged Beta (βu) of Shipbuilding and Marine

1.01

http://pages.stern.nyu.edu/~adamodar/New_Home_Page/datafile/Betas.html

Country Risk Premium

2.54%

http://pages.stern.nyu.edu/~adamodar/New_Home_Page/datafile/ctryprem.html

Risk Free Rate

6.31%

http://www.market-risk-premia.com/id.html

Effective Tax Rate

25%

Indonesian tax rate

Borrowing Cost

15%

Estimated Cost of Borrowing

Equity Market
Premium in US

7.62%

http://pages.stern.nyu.edu/~adamodar/New_Home_Page/datafile/ctryprem.html
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Table 4 : Feasibility Analysis of the Tugboat and Barge on the Base Scenario for 10 Years
Analysis
Cash flows

Year 0

Year 1

Year 2

Year 3

Year 4

Year 5

Year 6

Year 7

Year 8

Year 9

Year 10

(30,000,000,000)

7,565,660,000

8,362,736,400

9,252,659,556

10,208,041,197

11,233,589,972

12,334,349,197

13,515,720,485

14,783,489,037

16,143,850,712

22,103,441,001

Discount factor @10.063%

1.00

0.91

0.83

0.75

0.68

0.62

0.56

0.51

0.46

0.42

0.38

Present value of cash flows

(30,000,000,000)

6,873,954,573

6,903,480,186

6,939,786,272

6,956,355,434

6,955,330,246

6,938,654,526

6,908,091,229

6,865,238,727

6,811,545,632

8,473,410,836

Cumulative PV of cash flows

(30,000,000,000)

(23,126,045,427)

(16,222,565,240)

(9,282,778,968)

(2,326,423,534)

4,628,906,712

11,567,561,239

18,475,652,467

25,340,891,194

32,152,436,826

40,625,847,662

NPV

40,625,847,662

IRR

31.2447%

Profitability Index

2.354

Discounted Payback Period (DPB)

4.33

Years

(Author Analysis, 2018)
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Table 5 below is summary of the feasibility result of the investment project. It exhibits positive NPV of Rp 40,625,847,662. IRR
produced is 31.2447%, which is greater than the cost of capital of 10.063%. The profitability index is 2.354 which is greater than
1. And discounted payback period is 4.33 years.
Table 5 : Project Resume of the Tugboat and Barge Feasibility
Criterias

Decision

31.2447%

> 10.5%

Accept

Net Present Value

40,625,847,662

>0

Accept

Profitability Index

2.354

>1

Accept

Eligibility Indication:
Internal Rate Return

Payback Periods Discounted 4.33 years
Project Conclusion

Worth Considering

(Author Analysis, 2018)
In conclusion, the values resulted from each tools suggests that the project is worth to pursue.
Sensitivity Analysis
In this paper, for example, it is possible that the expected freight rate might not necessarily be the case. As a result, that would
have impact on the feasibility outcome. In response to that, the sensitivity analysis is used to determine the extent of impact
imposed on the feasibility result by changes in freight rate. A set of freight rate has been constructed. Range of the freight rate is
between Rp 25,000/ton and Rp 55,000/ton with Rp 50,000/ton as the base price to be charged to customers. Therefore, to
anticipate the market movement that is unpredictable, the company makes the price range that is above and below Rp 50,000/ton.
That helps the company to identify at what minimum freight rate the company charges the customers in order to have feasible
project.
Table 6 : Impact of Change in Freight Rate on NPV, IRR and PI.
Freight Rate
NPV
IRR
PI
55,000
51,168,742,997
36.10%
2.71
50,000
40,625,847,662
31.24%
2.35
45,000
30,082,952,326
26.21%
2.00
40,000
19,540,056,991
20.93%
1.65
35,000
8,997,161,656
15.29%
1.30
30,000
(1,545,733,680)
9.11%
0.95
25,000
(12,088,629,015)
2.05%
0.60
(Author Analysis, 2018)
Table 6 above shows that for the company to have feasible project, the lowest freight rate the company can charge to customers is
Rp 35,000/ton.
Monte Carlo Simulation
As it is expected that freight rate in year 1 to be Rp 50,000/ton and to grow 7% yearly afterwards, there is posibility that it will be
lower and higher. Such uncertainty could be due to many factors and is to be effectively addressed with the monte carlo
simulation. In this study case, the probability distribution used is normal curve and in 1,000 iterations. The objective is to define
probability of positive and negative NPV to incur.
In year 1, the freight rate is set at random probability with an arbitrarily-made standard deviation in freight rate of Rp 10,000 per
ton. In year 2 onwards, it is the freight growth rate that is set at random probability with an arbitrarily-made standard deviation in
freight growth rate of 3.5%.
After conducting a Monte Carlo simulation, the result is produced and displayed below.
Table 7 : Result of Monte Carlo Simulation
Average NPV

Rp 38,328,781,129

Standard Deviation

Rp 22,574,519,703

Probability of Negative NPV

4.48%
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2018

95.52%

(Author Analysis, 2018)
The table above shows that the Monte Carlo simulation generates the probability of negative NPV to occur is 4.48% and
therefore probability of positive NPV to incur is 95.52%.
CONCLUSIONS
In accordance to the result of capital budgeting calculation, it is inferred that the investment project of 1 set of tugboat and barge
under the base scenario is feasible. This is reflected in positive NPV of Rp 40,625,847,662, IRR greater than the WACC
(31.2447% > 10.063%) and PI ratio 2.354 above 1. Not to mention that the DPB is 4.33 years.
In regards to the sensitivity analysis, the minimum freight rate that the company can charge to customers for the coal logistic
service is Rp 35,000/ton. Freight rate below Rp 35,000/ton will cause the company to bear loss.
In respect to determine the probability of positive and negative NPV to occur, the monte carlo simulation produces 95.52% and
4.48% respectively, implying that the business has higher chance to have successful investment project.
RECOMMENDATION
Based on the working above, given the base scenario the business is encouraged to accept the investment project. Furthermore, in
case of the market movement is unpredictable, the business may charge its customers at minimum freight rate of Rp 35,000/ton
in order to have the investment project remains feasible.
IMPLEMENTATION PLAN
This session describes the flow of how the initial business’s idea of investing in the tugboat and barge is created, furthermore
going through some series of process that leads to the step of acquiring the asset.
Step 1 – Authorization for tugboat and barge investment project.
User conducts this step. The business unit wishes to order for a set of tugboat and barge investment to be produced with result of
feasibility study, term of reference (TOR) and related proposal are provided
Step 2 – Approval from Board of Directors and Commissioners
Proposal and related documents that have been provided go to the BOD and BOC to be examined. Sometimes, the matter can go
to General Meetings of Shareholders if necessary. Upon assessment, if doable, attainable and profitable, the BOD and BOC will
approve it.
Step 3 – Procurement
Upon approval, procurement department will perform a series of activities like inviting vendor, tender site visit, determine and
announce the winner.
Step 4 – Production of contract
Once the tugboat and barge inspection is complete and there is found no objection and disagreement between the two parties, the
deal is made.
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