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Abstract. The Semarang toll road is the only toll road network in the city of Semarang at this 

time. The construction of toll roads aims to reduce congestion and improve travel time efficiency. 

In addition, the benefit of toll roads is that toll road users will benefit in the form of vehicle 

operational cost savings (BOK) and time compared to if they pass through non-toll roads. For 

alternative routes or non-toll roads, conventional roads can be chosen by motorists without 

passing through toll roads. This study aims to calculate vehicle operating costs (BOK), vehicle 

operating cost benefits (BKBOK) using the Pacific Consultant International (PCI) method as a 

limit to determine toll rates and analyze the comparison of Vehicle Operating Costs (BOK) on 

toll and non-toll roads. . Data collection techniques in this study used primary and secondary data 

collection techniques. The analysis was carried out using an interactive analysis model. The 

calculation of vehicle operating costs using the PCI method is taken from the lowest vehicle 

operating costs from various speed variations. For toll roads, the lowest vehicle operating costs 

occur at a speed of 60 km/hour with a total BOK of Rp. 6,803.54. Meanwhile, for non-toll roads, 

the lowest vehicle operating costs occur at a speed of 60 km/hour with a total BOK of Rp. 

10,641.27. According to the analysis we have obtained, toll roads are cheaper than non-toll roads. 

For road users in the city of Semarang, it is recommended to use the Semarang section A toll 

road compared to non-toll roads, because vehicle operating costs are more efficient and have a 

much faster travel time. 
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1. Introduction 

Semarang City is one of the metropolitan cities in Indonesia, as well as the capital of Central Java 

Province. The city with the nickname Atlas city, is located on the north coast of the island of Java with 

a very strategic position, which is in the middle of the route between Jakarta and Surabaya. Road 

construction in Semarang City has been going well in all sectors and the results have been felt by the 

local community. The Semarang toll road is the only toll road network in the city of Semarang at this 

time. The construction of toll roads aims to reduce traffic congestion in the city of Semarang and increase 

travel time efficiency [1]. According to Law no. 38/2004 concerning roads, article 43 paragraph 3, toll 

road users are subject to the obligation to pay the tolls used for the return of investment, maintenance 

and development of toll roads. Toll road users will benefit from savings in vehicle operating costs (BOK) 

and time compared to using non-toll roads. For alternative routes or non-toll roads this is meant by 

conventional roads which can be selected by motorists without passing through the section A toll road.  

The route chosen for the nearest non-toll road is through Jalan Siliwangi - Jalan Pamularsih 

Raya - Jalan Kaligarang - Jalan Kelud Raya - Jalan Manoreh Raya - Jalan Talang Sari - Jalan Pawiyatan 

Luhur – Karang Rejo highway with a distance of 11 km. In addition to a longer distance than toll roads, 

the situation of non-toll roads is more congested because this alternative road only has 1 lane for 2 

directions and there are traffic lights which slow down travel time. Meanwhile, the selection of the 

Semarang Toll Road Section A compared to alternative/non-toll roads depends on the travel time and 

traffic smoothness, because the toll road has 2 lanes of traffic for 2 directions with a road width of 3.6 

m which is smoother than the non-toll road. Toll and do not pass the traffic light. The geometric condition 

of the section A toll road has slopes and slopes. Heavy vehicles are only capable of traveling at low 

speeds, so the small vehicles behind them (class I vehicles) do not can precede and the occurrence of 

vehicle queues which will slightly affect the vehicle operating costs (BOK) as well as the Vehicle 

Operational Cost Profit (BKBOK). Therefore, it is necessary to conduct a study to determine the vehicle 

operating costs (BOK) and the Vehicle Operating Cost Advantages (BKBOK) for road users, if crossing 

the Semarang toll road section A. 

 

II. RESEARCH METHODS 

Research design is the framework used to carry out research [2]. Research design provides procedures 

for obtaining the information needed to develop or solve research problems. Research design is the basis 

for conducting a research, therefore a good research design will produce effective and efficient research. 

In this study, using a descriptive method. Where according to  [3].  states that "descriptive research is 

more specific by focusing on certain aspects and often shows the relationship between various variables".  

Through this method, it is hoped that researchers can produce an accurate picture of the effect 

of speed on vehicle operating costs (BOK) on the Semarang Toll Road section A andnon-toll roads. The 

case study in this study is the Semarang toll road section A Krapyak - Jatingaleh located in the city of 

Semarang with a toll road length of 8 km. In this study, the calculation of vehicle operating costs from 

existing (non-toll) roads 

was also carried out as a comparison material and to get the value  of savings from vehicle operating 

costs and time value. The length of the existing road itself is 11 km. 

III. RESULTS AND DISCUSSION 

A. The need for tire consumption, fuel consumption, labor requirements and so on can be seen in 

the table 
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Source: [4],[5][6] 

B.  Toll and Non-Toll Road Speed Data 

• Toll road 

 

 

 

 

 

 

• Non-Toll Road 

 

 

 

 

 

 

 

C. The results of several BOK components on toll roads. More details can be seen in the 

table 

 

      Calculation of Variable Vehicle Operating Costs on Toll Roads (per 1000 km) 
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can be seen at speeds of 50 to 110 speeds, fuel consumption, lubricating oil 

consumption, tire consumption, maintenance costs, depreciation, capital interest, and insurance 

costs, the cost calculation is increasing. Therefore it can be concluded that the higher the 

speed, the more the cost. 

 

D. Variable Calculation Table for Vehicle Operating Costs on Non-Toll Roads (per 1000 

km) 

 

 

 

 

 

 

 

 

 

 

 

 



 International Journal of Sustainable Building, Infrastructure, and Environment    

 

it can be concluded that at a speed of 45 to 55 fuel consumption, lubricating oil 

consumption, depreciation, capital interest, insurance, the cost calculation decreases, and for tire 

consumption and maintenance costs at a speed of 45 to 55 the cost calculation increases. Then 

at the speed of 66 to 100 all the cost calculation variables are increasing. 

E. Calculation of Vehicle Operational Costs using the PCI formula [5]. 

   Table of Calculation of Vehicle Operational Costs on Toll Roads per KM 

 

For the toll roads above, it can be concluded that at speeds of 50 to 65, vehicle operating costs decrease, 

but increase again at 70 speeds. And at 75 points there is a drastic increase to 110 speeds. 

F. Calculation of Vehicle Operational Costs on Non-Toll Roads per KM 

 

 

 

 

 

 

From the calculation of vehicle operating costs on non-toll roads above, it can be concluded 

that at speed 45, vehicle operating costs decrease at speed 60 and increase at speed 65. At point 70, 

vehicle operating costs increase drastically to speed 100. 

 

F. Table of Calculation of Vehicle Operational Costs on Non-Toll Roads per KM 

 

 

 

 

 

 

 

 

 

 

G. Comparison graph of toll roads, non-toll roads, and toll rates 
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From the graphs of toll and non-toll roads above, it can be concluded that at a speed of 49 

the vehicle operating costs decreased, and at a speed of 60 it increased. Vehicle operating costs 

have increased drastically at speeds of 75 to 110 speeds. Meanwhile, the fixed toll costs or tariffs 

are Rp. 5500.00. 

 

G. Calculation of BKBOK [6]. 

Calculation of BKBOK for Toyota Avanza (class I) with a speed on Toll roads of 75 km/hour and 

Non-Toll roads of 50 km/hour is as follows: 

BKBOK = [(BOkn x Dn) – (BOKt Dt)] + [(Dn/Vn – Dt/Vt) x Tv] 

= [(10965,34x 11.00) – (7732,729 x 8.00)] + [(11.00/50 – 8.00/75) x. 727,78] 

= Rp. 58,839.73 

with: 

BKBOK : Big Profit for Vehicle Operating Costs (Rp), 

BOKn : Vehicle Operation Costs on non-toll roads (Rp/km), 

BOKt : Vehicle Operation Costs on toll roads (Rp/km), 

Dn : Distance of non-toll roads (km), 

Dt : Toll road distance (km), 

Vn : Speed on non-toll roads (km/h), 
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Vt : Speed on the highway (km/h), 

Tv : Time Value or the time value of the vehicle (Rp/hour). 

 

IV. CONCLUSION 

As the final part of the research, a conclusion is drawn from data processing analysis of vehicle operating 

costs on the Semarang Toll and Non-Toll roads section A (Krapyak-Jatingaleh). 

.1.  On Semarang Toll Road Section A and Non-Toll Road (KRAPYAK-JATINGALEH), the variables 

that affect the calculation of vehicle operating costs are fuel, lubricating oil consumption, insurance, tire 

consumption, capital interest, depreciation, and maintenance costs, and The most influential variable is 

speed. 

2. Calculation of vehicle operating costs using the PCI method is taken from the lowest vehicle operating 

costs from various speed variations. For toll roads, the lowest vehicle operating costs occur at a speed 

of 60 km/hour with a total BOK of Rp. 6,803.54. Meanwhile, for non-toll roads, the lowest vehicle 

operating costs occur at a speed of 60 km/hour with a total BOK of Rp. 10,641.27. 

3. Calculation of the profit for vehicle operating costs (BKBOK) on toll roads and non-toll roads, 

according to our analysis that toll roads are cheaper than non-toll roads with an amount of Rp. 7,354.97. 

4. Comparison between toll roads and non-toll roads has quite a large difference, if passing a toll road 

with a speed of 75 km/hour has a large vehicle operating cost of Rp. 7,732.73 per one kilometer, while 

for non-toll roads with a speed of 50 km/hour the vehicle operating costs are Rp. 11,555.34 per one 

kilometer. The difference in total vehicle operating costs from toll roads and non-toll roads is Rp. 

127.108.74 – Rp. 67,361.83 = Rp. 59,746.91. For toll roads, a toll rate of Rp. 5,500.00. 
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