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Abstract. Railbus Batara Kresna is a subsidized pioneer train with a combination of rail
and bus construction. The railbus serves a 37km route from Purwosari Station to Wonogiri
Station. With a ticket price of only Rp4,000, the railbus has the opportunity to become a
feeder train. This pioneering public transport will not always be a pioneer and can turn into
commercial public transport. This research aims to analyze the amount of revenue and op-
erational expenses of the railbus as well as to analyze the financial independence and fi-
nancial feasibility in the future as a transportation business project. The study uses second-
ary data and will be processed to determine financial independence during the economic
life of the facility, which is 30 years. The analysis was conducted using the NPV, IRR, PP,
B/C Ratio, and PV/K methods through scenarios of increasing ticket prices ranging from
Rp4000, Rp5000, Rp6000, to Rp70,114 by considering PDRB from year to year. The in-
crease in ticket prices aims to reduce the value of subsidies provided by the government.
Based on the results of the analysis with scenario 1, scenario 2, scenario 3, and scenario 4,
it is known that all results from the NPV, IRR, PP, B/C Ratio, and PV/K methods of the
transportation business project show negative results, which means the project is not feasi-
ble. The unviability is due to the imbalance between revenue and expenditure. But it does
not rule out the possibility, this project in the future can become a commercial railway with
the support of increasing the number of passengers and replacing the R.42 rail to R.54 rail
where the travel time offered is faster and trying to hold the public to use railbus in mobi-
lizing in various ways through promotional activities.
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1 Introduction

In terms of propulsion or driving force, trains can be divided into steam trains, diesel
trains, and electric trains. [1]. One of the diesel trains is the Batara Kresna Pioneer
Train or better known as the Batara Kresna Railbus. Railbus is a combination of rail
and bus construction [2] which serves a 37 km travel route from Purwosari Station to
Wonogiri Station. This train has a travel time of 1 hour 45 minutes using R.42 type rail
construction and in the future will be upgraded to R.54 type rail so that the travel time
of Railbus Batara Kresna will be 1 hour 15 minutes [3]. Railbus Batara Kresna has an
increasing level of busyness and line capacity, if in the future the Purwosari - Wonogiri
line which was originally single track is converted into a double track, the travel time
will be faster so that it can attract tourists and public interest in rail transportation [4].
Pioneer public transport will not always be a pioneer, increasing PDRB [5] of the region
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encourages the use of transportation due to the increasing economic level. It is of inter-
est to explore the independence of railbus transportation business projects into com-
mercial public transport through financial feasibility.

2 Research Methods
The data will be further processed to perform financial calculations using the
NPV, IRR, PP, B/C Ratio, and PV/K methods with respect to interest rates. The
results of the calculation are used to analyze financial independence with the
description of the method as follows:
a. Net Present Value (NPV)
A method that compares the present value of net cash inflows (proceeds)
with the present value of an investment's outlays. [6] with the condition
that NPV> 0 as follows:

n

— ZBt—Ct—Kt
N 14 i)t
- 1+ 0

Where:

Kt: capital used in the investment period

Bt: revenue received each year

Ct: expenses that occur each year

i: discount rate/nternal Rate of Return (IRR)
An interest rate calculation method that equates the present value of all
revenues with the cash flow of an investment project with a feasible crite-
rion if the IRR value > i. This method is used to calculate the actual rate of
return by trial and error or called the trial and error method or interpolation
method [7] with the following formula:

NPV’

IRR=1+ —NPV’ “ NPV X

Where :

1 : discount rate of return

b. Payback Period (PP)
A method used to calculate how quickly it will take to recover the initial
outlay from the annual cash inflows generated by the project [8] with the
following formula:

I
Payback Periode = —
Ao

Where:
I: the amount of investment costs
AO : cash flow each yearBenefit—Cost Ratio (B/C Ratio)
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Method by comparing the value of benefits that have been presented
value-ized with the sum of operating costs that have been presented value-
ized [9]. The project will be selected if it meets the requirements of B/C
Ratio > 1.

PV Benefit

B/C Ratio PV Cost
c. Profitability Ratio (PV/K)
The method of measuring project profitability that shows the comparison
between revenue (benefits) and the cost of capital (investment) used after
being presented value-kan with feasible criteria if PV / K> 1 [7] with the
formula:

PV of Future Cash Flows
Initial Investement

PV/K =

Results and Discussion

Research using the ARIMA model [10] to project passenger numbers for the
next 30 years, starting in 2015. Forecasting uses monthly passenger data from
2018 to 2022. The following are the projection results:

300.000

250.000 eo00®®

200.000

150.000 L]
X LA

100.000

50.000

Total passangers

Year
1=2023, 2=2024, 3=2025 until 30=2044

Figure 1. Passenger forecasting results
The projected number of passengers is used to calculate the revenue earned.
Furthermore, the initial investment value of Railbus Batara Kresna is
Rp179,155,200,000 [11] with projected operating costs considering an inflation
factor of 3.8% [12]. Here are the operational costs [13]:
Table 1 Operational cost 2015 — 2022

No Year Principal Cost

1. | 2015 Rp8,958,444.475
2. 12016 Rp8,396,763.172
3. 12017 Rp10,871,630.000
4. | 2018 Rp9,754,925.000
5. 12019 Rp7,515,353.149
6. |2020 Rp6,879,395.632
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No Year Principal Cost
7. 12021 Rp6,449,262.432
8. 2022 Rp9,529,111.719
Average Rp8,544,360.697

The revenue obtained to determine financial independence through the scenario
of increasing ticket prices is as follows:
Table 2 Ticket price scenario
No Scenario Price Approach
1. | Skenario 1 Rp4,000 Existing
2. | Skenario 2 Rp5,000 Upper and lower fare limits for econ-
3. | Skenario 3 Rp6,000 omy buses [14]
4 | Skenario 4 Rp70,114 Unsubsidized with basic tariff calcula-
tion [15]
The above scenarios are used to calculate the projected revenue from the project.
Estimated revenue is calculated from passenger projections multiplied by the
predetermined ticket price scenario. The average revenue obtained in 2023 to
2044 in scenario 1 is Rp746,411,364, scenario 2 is Rp933,014,205, scenario 3
is Rp1,119,617,045, and scenario 4 is Rp13,083,472 with an average base cost
of Rp19,045,151,861.
The following is the calculation of financial feasibility:
A. Net Present Value (NPV)
The following is the calculation of NPV with an interest rate of 5.34% with
scenario 1, scenario 2, scenario 3, and scenario 4:

Proceeds (Present Value)
0
50000000 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
-100000000
-150000000

2200000000 Smmm—

-250000000 i

Scenario (IDR)

-300000000
-350000000

-400000000
Year
1=2015, 2=2016, ..., 30=2044

e SceNario 1 e Scenario 2 Scenario 3 ~ emmm=Scenario 4

Figure 2 NPV (in thousands)
The figure shows that the PV proceeds with a DF of 5.34% are still negative.
The NPV of scenario 1 is -Rp374,634,199, scenario 2 is -Rp372,677,741,
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scenario 3 is -Rp370,721,282, and scenario 4 is -Rp245,284,886. All scenar-
ios have negative NPV results or NPV < 0 which means the project is not
feasible, but scenario 4 is better than the other scenarios.

Internal Rate of Return (IRR)
The calculation of IRR with scenario 1, scenario 2, scenario 3, and scenario
4 with respect to interest rates, through trial and error or interpolation, shows
irrational results. The IRR of this project is affected by the excessive nega-
tive NPV results.
. Payback Periode (PP)
The results show that this project's return on capital costs falls short of ex-
pectations as follows:

Proceeds (Existing)

1\3 7 9 11 13 15 17 19 21 23 25 27 29

0

-5000000

-10000000 /\/

-15000000

Scenario (IDR)

-20000000
-25000000

-30000000

Year
1=2015, 2=2016, ..., 30=2044

@ SCENAN0 1 e Scenario 2 Scenario 3 e Scenario 4

Figure 3 PP (in thousands)
Based on the table, it shows that up to an economic life of 30 years with a
capital cost of Rp179,155,200,000 cannot be paid because of expenses
greater than revenue as evidenced by the calculation of PP with the results
of scenario 1 -0.3824, scenario 2 -0.3863, scenario 3 -0.3903, and scenario
4 -1.1421. This negative result is calculated with reference to the economic
life of the facility, which is only 30 years.

D. Benefit-Cost Ratio (B/C Ratio)

The calculation of the B/C Ratio with respect to revenue and expenses is as
follows:
Table 3 Results of B/C Ratio

Present Ticket Price Increase Scenario

Value Scenario 1 Scenario 2 Scenario 3 Scenario 4

Benefit Rp7,825,835 Rp982,294 Rpl11,738,752 Rp137,175,148
Cost Rp203,304,834 | Rp203,304,834 | Rp203,304,834 | Rp203,304,834
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| Hasil | 0.0384 | 0.0481 | 0.0577 | 0.6747

The results of the B / C Ratio based on revenue and expenditure in all sce-
narios resulted in a B/ C Ratio> 1 or not feasible.

E. Profitability Ratio (PV/K Ratio)

The rentability measurement of a project's feasibility is determined as fol-
lows:

Proceeds (Present Value)

9 11 13 15 17 19 21 23 25 27 29
-5000000

-10000000 /\/

-15000000

Scenario (IDR)

-20000000

-25000000

-30000000

Year
1=2015, 2=2016, ..., 30=2044

e SCENAri0 1 e Scenario 2 Scenario 3  emmmmmScenario 4

Figure 4 PV/K Ratio (in thousands)
The capital cost of Rp179,155,200,000 is quite large and there are expenses
that are greater than the revenue as evidenced by the calculation of PV / K
with the results of scenario 1 -47.5664, scenario 2 -47.3916, scenario 3 -
47.2168, and scenario 4 -36.0107 causing this project not fea-sible or not
feasible to run because PV /K < 1.

Conclusion
Based on the research results, the following conclusions can be drawn:

1.

Revenue and expenditure show that the mod-al cost is Rp179,155,200,000
including depreciation costs. From 2022 to 2044, the average revenue of sce-
nario 1 is Rp746,411,364, scenario 2 is Rp933,014,205, scenario 3 is
Rp1,119,617,045, and scenario 4 is Rp13,083,472, and the average cost is
Rp19,045,151,861. Thus it is known that the cost of expenditure is still
greater than the revenue during the operational period of economic life.

Financial independence shows the NPV of the project in scenario 1 -
Rp374,634,199, scenario 2 -Rp372,677,741, scenario 3 -Rp370,721,282,
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and scenario 4 -Rp245,284,886. Based on the NPV results, the project is not
feasible. The IRR of the project through trial and error calculations, from the
four scenarios showed that the IRR could not be processed because the IRR
showed negative results. The PP of the project produces negative results,
namely scenario 1 -0.3824, scenario 2 -0.3863, scenario 3 -0.3903, and sce-
nario 4 -1.1421 so that this project cannot be. The B/C ratio of the project in
scenario 1 is 0.0384, in scenario 2 0.0481, in scenario 3 0.0577, and scenario
4 is 0.6747. Thus there is an imbalance between income costs and expendi-
ture costs. The PV/K of this project in scenario 1 is -47.5664, scenario 2 is -
47.3916, scenario 3 is -47.2168, and scenario 4 is -36.0107. The PV/K of
this project is not feasible because the results of the calculation of proceeds
with outlays show PV/K <1. Based on the results of NPV, IRR, PP, B/C
Ratio, and P/V K with various scenarios, it shows that the railbus transpor-
tation project during the 30-year economic life is still not feasible because
the expenditure is still greater than the revenue obtained. From the results of
the analysis, this project research is not feasible, but because it has a function
as a public service run by the government with the help of PT KAI, the pro-
ject will still be carried out because of the large benefits that cannot be mon-
etized.

Suggestion

Based on the results of research, discussion, and conclusions of this final project,
there are several means of building as follows:

1. The government and PT KAI further cooperate with the public to use the

railbus in various ways through promotional activities in order to increase
the number of passengers to balance the revenue and expenses earned so that
it can be released from the sub-subsidy and become a commercial train.

. With the support of infrastructure improvements, namely the replacement of

the R.54 rail which affects the travel time from 1 hour 45 minutes to 1 hour
15 minutes and the opportunity for other trains to pass through the crossing,
it is a supporting factor for the public to use this mode.

References

[1]

[2]

[3]

D. A. N. Sriastuti, "Kereta Api Pilihan Utama sebagai Moda Aalternatif

Angkutan Umum Massal," Paduraksa, vol. 4, no. 1, pp. 26-34, Juni 2015.

E. Sutikno, "Analisis Tegangan Akibat Pembebanan Statis pada Desain

Carbody TeC Railbus dengan Metode Elemen Hingga," Jurnal Rekayasa
Mesin, vol. 2, no. 1, pp. 65-81, 2011.

DIJKA, "https://djka.dephub.go.id/angkutan-ka-perintis-batara-kresna-

andal-nyaman-terjangkau," 5 Desember 2022. [Online]. Available:
https://djka.dephub.go.id/angkutan-ka-perintis-batara-kresna-andal-nyaman-
terjangkau. [Accessed 8 Maret 2023].



330

G. K. Dewi et al.

[4] M. H. Afifan, Perancangan Kampung Deret di Semanggi Surakarta dengan
Pendekatan Open Building, Surakarta, Sleman: Universitas Islam Indonesia,
2018.

[5] BPS, "https://www.bps.go.id/subject/11/produk-domestik-bruto--
lapangan-usaha-.html," 2023. [Online]. Available:
https://www.bps.go.id/subject/11/produk-domestik-bruto--lapangan-usaha-
.html. [Accessed 7 Juni 2023].

[6] G. M. Abuk and Y. Rumbino, "Analisis Kelayakan Ekonomi Menggunakan
Metode Net Present Value (NPV), Metode Internal Rate of Return (IRR)
Payback Periode (PBP) pada Unit Stone Crusher di CV. X Kab. Kupang Prov.
NTT," Jurnal Ilmiah Teknologi FST Undana, vol. 14, no. 2, p. Volume 14 No
2,2020.

[7] T. L. Doloksribu, "Analisis Finansial Jasa Angkutan Kereta Api Argolawu,"
Universitas Negeri Surakarta, Surakarta, 2004.

[8] Mulyono, "Analisis Studi Kelayakan Bisnis Ditinjau dari Aspek
Keuangan," Politeknik Negeri Sriwijaya, Palembang, 2016.

[9] F. A. Sunes, A. Purba and A. M. Siregar, "Analisis Kelayakan Finansial
Pada Proyek Pembangunan Kereta Api Jalur Ganda Antara Gedebage -
Cicalengka," JRSDD, vol. 2, no. 7, pp. 397-406, Juni 2019.

[10] S. Wardah and Iskandar, "Analisis Peramalan Penjualan Produk Keripik
Pisang Kemasan Bungkus," Jurnal Teknik Industri, vol. 11, no. 3, September
2016.

[11] PT INKA, "Harga Sarana Railbus Batara Kresna," PT INKA, Madiun,
2023.

[12] Bank Indonesia, "Tingkat Inflasi Tahunan," Bank Indonesia, Pusat, 2023.

[13] BTP Kelas 1 Semarang, "Biaya Pokok Railbus Batara Kresna," BTP Kelas
1 Semarang, Semarang, 2023.

[14] PM 36, "Peraturan Menteri Perhubungan Republik Indonesia Nomor PM
36 Tahun 2016 Tentang Tarif Dasar, Tarif Batas Atas, dan Tarif Batas Bawah
Angkutan Penumpang Antarkota Antarprovinsi Kelas Ekonomi di Jalan
dengan Mobil Bus Umum," Menteri Perhbungan Republik Indonesia, Jakarta,
2016.

[15] PM 17, "Peraturan Menteri Perhubungan Republik Indonesia Nomor 17
Tahun 2018 Tentang Pedoman Tata Cara Perhitungan dan Penetapan Tarif
Angkutan Orang dengan Kereta Api," Republik Indonesia, Jakarta, 2018.



Financial Feasibility Study Batara Kresna Pioneer Train 331
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