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Abstract: - The success of the transportation system can be measured based on four things, namely the
efficiency of time, energy and fuel efficiency, environmental impact, and safety. Efficiency of energy and fuel is
often stated as part of vehicle operating costs (VOC). So need to know the amount of the percentage of the fuel
cost component of vehicle operating costs. The purpose of this study was to determine the percentage of the fuel
cost component of the total cost of transportation. Research object is a dump truck or on the SCS transport
system that serves the city of Malang. Stages of research begins with getting the data needed to analyze the cost
of transporting waste. Furthermore, the analysis performed to determine the percentage of each component of
transport costs. Results of the analysis showed that the greatest percentage of the cost of each component of the
cost of transporting waste is a component of the fuel, while the smallest percentage of the cost of the mechanical
components. For the percentage of fuel costs by 28.90% of the variable cost per kilometer, while the percentage
of fuel costs by 27.45% of the total cost of transporting waste on his m 3 each.

Keywords: - Fuel Oil, Vehicle Operating Costs, Costs of transporting waste, percentage, Stationery Container
System (SCS)

I.

INTRODUCTION

Calculation of vehicle operating cost (VOC) involves several components, such as fuel, oil, spare parts,
tires, mechanic and driver wages. Components are calculated using a specific formula obtained from previous
studies. Analysis conducted by descriptive approach, based on quantitative data as a result of calculation of the
cost of operating the vehicle. The entire cost of the data collected from the survey activities, will be converted
into rupiah per 1000 km mileage (Bina Marga, 1995).
The success of the transportation system can be measured based on four things, namely the efficiency
of time, the efficiency of energy and fuel, environmental impact, and safety. The efficiency of energy and fuel
are often poured as part of the vehicle operation cost (VOC) (Sugiyanto, 2012). So need to know the amount of
the percentage of the fuel cost component of vehicle operating costs.
Rise in world oil prices also affected in Indonesia. As a result, vehicle operating costs also increased.
But the effect of fuel price increase on vehicle operating costs (VOC) are yet to be in percentage, due to
unknown percentage of the cost components of fuel oil to the vehicle operating costs. So that the necessary
analysis of the percentage of the cost components of fuel oil to the vehicle operating costs.
Waste transport vehicle operating costs assessed by the volume of waste transported. In the calculation
of the transport vehicle operating costs also need to consider the cost of waste fuel used for transporting the
waste. Calculation of percentage of fuel cost function of the cost of transporting waste to determine the amount
of the percentage of the cost of fuel needed in the services, waste transportation.

II.
2. 1

LITERATURE

Garbage Collection Pattern
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According to SNI 19-2454-2002 (Indonesia Standart) pattern of garbage collection in Indonesia
consists of: individual patterns of direct, indirect individual pattern, the pattern of communal direct, indirect
communal pattern, and the pattern of street sweeping. Determination of the pattern of collection of each area is
determined by the condition of each region.

Landfill

Direct Individual

Indirect
Individual

Direct
Communal

Indirect
Communal

Street Sweeping

Sour
ce: SNI 19-2454-2002
Figure 1. Garbage Collection Pattern
2. 2 Waste Transportation System
Based on the mode of operation and equipment used, known 2 system is the system of transporting waste
container lift / hauled container system (HCS) and container system fixed / stationary container system (SCS).

2. 3 Hauled Container System (HCS)
Hauled Container System (HCS) is a system of waste collection by way of container with its contents
transported to the landfill, emptied and then returned to its original location (garage) or to a location of the next
waste collection (SNI T-13-1990-F).
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HCS is suitable for transferring waste from a source with a high level of waste containers used for
relatively large size. The use of large containers reduce the handling time so that no unsightly and unhealthy
conditions associated with the use of a number of small containers can be prevented. Another advantage of the
HCS is their flexibility: containers with different sizes and shapes can be provided for the collection of all types
of waste.

Figure 3. Hauled Container System
Caption:
a. Empty containers taken from the garage to the disposal 1.
b. Containers that have been filled from Disposal 1, was taken to the landfill to be emptied.
c. Containers that have been brought in to replace the empty container in TPS 2.
d. Filled containers of Disposal 2, was taken to the landfill to be emptied, and so on.
e. Truck back to the garage.
2. 4 Stationary Container System (SCS)
Stationery Container System is the waste collection system in a way, the container is left at the point of decision
(a). Waste that is transferred into the trucks manually or assisted by mechanical equipment on the trucks (b), and
then transported to the landfill.

Collection system at SCS has two main types:
a) Where compaction charging system (self-toading compactor) is used.
b) Where the vehicle charging system manual (manually loaded) is used
2. 5 Vehicle Operation Cost (VOC)
Vehicle operating cost is defined as the cost of all the factors associated with the operation of the
vehicle under normal conditions for a particular purpose. Based on economic considerations, the necessary
compatibility between the tariff (revenue) (Rahman, 2012). Several methods were attempted to calculate the
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VOC component is Transport and Research Laboratory (TRRL) based on research in Kenya, for the calculation
of VOC in the road outside the city (rural road) countries - Developing countries, Method Road User Cost
Manual, (1992) (RUCM), Methods the Highway Design and Maintenance Standards Model - Vehicle Speeds
and Operating Costs, (1987) (HDM-III VOC), Pacific Consultants Internasiona method (PCI) (1990), a method
developed by LAPI-ITB (1997) and many more.
Calculation of vehicle operation cost (VOC) are costs that occur with the economical operation of a
vehicle under normal conditions for a specific purpose (G Hamidi, 2013). In Indonesia there are two ways
commonly used in the calculation of vehicle operating cost (VOC) that are PCI and LAPI-ITB. In the
calculation of vehicle operating cost (VOC) is a factor that affects the speed of the vehicle (Levinsion, 2005).
VOC component consists of fixed costs, variable costs and other expenses. Fixed costs include: depreciation
expenses, administrative expenses and allowances bus crew salaries, capital interest, vehicle insurance, vehicle
crews and employees than management. Variable costs include: the cost of fuel, engine oil costs, tire costs,
maintenance costs and the cost of mechanics. VOC component calculation method of PCI is still in units per
1000 km so as to obtain the unit value per km required distance from the road traversed, for speed (running
speed) in km / h (Burhamtoro, 2013).
Model PCI (Musashi, 1990), which is used to calculate the VOC is a regression equation with speed as
the independent variable. The equation is as follow:
Table 1. Calculation Vehicle Operation Cost (truck)
No.

Parameter
Cost

Equations

Informations

1

Fuel Cost

(0,06427V2 - 7,0613V + 318,3326) x Fuel cost

2

Oil cost

(0,00048V2 - 0,05608V + 3,07383) x Oil Cost

3

Tire cost

(0,0011553V - 0,0059333) x Tire cost x n Tire

4

Spare part cost

(0,0000191V + 0,00154) x Vehicle price

5

Service cost

(0,01511V + 1,212) x Mechanic wages per hour

6

Depreciation

(1/(6,129V + 245)) x Vehicle price

7

Interest rate

((0,12 x 1000)/(1750V)) x Vehicle price

Fuel Cost
(liter/1000km)
Oil Cost
(liter/1000km)
Tire Cost
(1 Tire/1000km)
Spare part cost
(Spare part/1000km)
Service Cost
(Mechanic/1000km)
Depreciation cost
(Depreciation/1000km)
Interest rate
(interest rate/1000km)

8

Insurance

((0,06x1000x0,5)/(1750V)) x Vehicle price

Insurance (Insurance/1000km)

9

Drive wages

(1000/V) x Driver wages

Driver Wages (Wage/1000km)

10

Overhead

Total Cost x 10%

Information: V = Speed (km/hour)
Source: Yanagiya, 1990

III.

RESEARCH METHODOLOGY

Stages of research begins with getting the data needed for the analysis of vehicle operating cost (VOC),
including fuel prices, oil prices, tire prices, the price of the vehicle as well as the costs required. The data was
obtained through field surveys or primary data. Prices are used as the data is generally accepted price in 2012 in
the city of Malang.
The study was conducted on waste transport serving the transport in the city of Malang, in this
peneletian research object in dump trucks or vehicles transporting the SCS system. SCS Transportation systems
serve 16 temporary shelters (disposal) and spread over 4 districts. The type of vehicle used consisted of four
types of brands, that is Cold Diesel, Toyota Dyna By 43 Long, "Toyota Dyna BU 343R" and Toyota New WU
342 R.
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Once the data has been obtained, the next step is to conduct an analysis to determine the vehicle
operating cost and transportation cost of each vehicle. Next calculate the percentage of each component of the
variable costs and freight costs.
Start

Type of Vehicles

Data Collection

Calculation
VOC

- Vehicle Price
- Fuel Price
- Oil Price
- etc.

Waste volumes are
transported

Calculation
Transportation

Percentage of
each component

Figure 5. Flow Chart of Research

IV.

ANALYSIS AND DISCUSSION

4. 1 Dump Truck vehicle transporting waste
Transporting waste type "Stationery Container System (SCS) in Malang, served 15 fleet serving four
districts, that is Lowokwaru, Blimbing, Klojen and Sukun. District Kedungkandang services using system
hauled Container System (HCS) with Arm Roll Truck. Initial analysis performed on the movement of the fleet
to get the speed of each vehicle. Velocity data obtained by the data in the distance and the travel time for the
vehicles transporting. Data distance, time and speed can be seen in Table 2.
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Once known the type and brand of vehicle used, the next is to find the price of fuel, engine oil, tires, vehicle,
mechanic wages, salaries and fixed costs of vehicles. Price and cost are used based on the market price in the
city of Malang, and the data taken in 2012.

4. 2 Calculation VOC
The next analysis is to calculate vehicle operating costs (VOC).
Calculation of vehicle operating cost (VOC) can be seen in the following table:
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Results of calculation vehicle operating costs, can be described as follows;

Figure 6. Percentage of the variable cost component of VOC
VOC component percentage is calculated based on the value of the variable cost component of each 1000 km
are used as cost per km multiplied by the distance traveled. So as to know the percentage of each component of
the variable cost incurred from each vehicle.
On Figure 6, it can be seen that the percentage of fuel (BBM) has the greatest percentage of 28.90% while the
smallest percentage was 1.08% for mechanical components. The order of the percentage of each component can
be seen as follows;
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Figure 7. Percentage of the cost of transporting the components VOC
Percentage component of the cost of transporting waste VOC is calculated based on the value of each
component of 1000 km which is used as the cost per km to the distance traveled multiplied and divided by the
volume of waste transported. So as to know the percentage of each component of the cost of transporting waste.
In the calculation of the percentage of components VOC biay waste transportation, it can be seen that the
percentage of the cost of fuel oil (BBM) is also the largest that is 27.45%, while the smallest percentage of the
mechanical componentsthat is 1.03%. The order of the percentage of each component can be seen as follows;

Based on the analysis of the two can be seen that the fuel component has the largest percentage. Percentage of
fuel oil to the calculation of transport costs approximately 27% - 29% of the total cost of transportation.

V.

CONCLUSION

Based on the research conducted, it found several conclusions that can be drawn, among others:
1. Percentage of the cost of each component of the cost of transporting waste is the largest component of the
fuel, while the smallest percentage of the cost of mechanical components
2. Percentage of the cost of fuel for 28.90% of the variable costs per kilometer.
3. Percentage of the cost of fuel for 27.45% of the total cost of transporting waste on his m3 each.
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