


Original Research Article

ANALYSIS OF THE ECONOMIC IMPACT OF TRAFFIC CONGESTION ON HIGHWAYS WITH A HIGH-VOLUME CAPACITY (VC) RATIO IN THE SPECIAL REGION OF YOGYAKARYA


.     
.
              . 
                     
	.
..


.



ABSTRACT 

	[bookmark: _Hlk176781337]Traffic congestion is a serious problem in the Special Region of Yogyakarta, especially on highways with a high-Volume Capacity (VC) Ratio. This study aims to analyze the mapping and economic impact of traffic congestion on the highway section. Using a qualitative descriptive method, this study found that traffic congestion in Yogyakarta is caused by an imbalance between the population and the number of vehicles that are increasing from year to year. The analysis methods used in the study are Time of Value and BOK BBM. Where this study is based on 6 congestion points based on the highest VC ratio, namely Jalan Wates, Mataram, Seturan, Monjali, Laksda Adisucipto, and Pleret. In analyzing by calculating congestion based on time through existing conditions and looking at GPS satellite images to find out the relationship between congestion and factors affecting congestion. Overall, based on the results of the analysis of congestion points in 6 sample areas, most of them were highest in the afternoon at around 16.30 WIB, both Weekend and Weekday. As for other hours, there is a relatively high level of vehicle intensification and there are also low or no traffic jams.




Keywords: Congestion, Volume Capacity, Traffic, Congestion Map




1. INTRODUCTION 
The growth of the population in several cities in Indonesia has spurred an increase in urban mobility. The progress of transportation is certainly responsible for the high mobility of the population (Permana et al., 2020). The high level of transportation needs in various regions raises transportation problems, such as network operational, financial, economic, environmental, and safety aspects (Handayani, 2021). The imbalance between the increase in population activities and the available public service infrastructure causes inequality in services, as well as in the transportation sector. Congestion is one of the common problems in Indonesian cities. According to (Scott, N.Y., 2019), traffic congestion occurs when the capacity of the road remains while the number of road users continues to increase, which causes the travel time to be longer. Traffic jams are never the same from day to day on the same highway due to the various events that affect traffic (Godoi et al., 2021). Transportation is an activity of moving people and goods from one place to another (Aprianto et al., 2025).
Congestion will be very detrimental to road users, as it will hinder their travel time. Congestion occurs if the traffic flow is close to capacity, Total congestion occurs when the vehicle has to stop or move very slowly. Congestion, reviewed from the level of road service (Level Of Service) =LOS), at the time of LOS < C.LOS < C, the traffic flow condition began to be unstable, the operating speed decreased relatively quickly due to the obstacles that arose and the freedom of movement was relatively small. Highways are vital infrastructure that plays a central role in various aspects of human life as a means of supporting social interaction (Haque et al., 2025). The increase in uncontrolled use of vehicles will increase existing traffic congestion so that it has an impact on the economy such as wasted time and waste of Fuel Oil (BBM). The current transportation needs have become essential needs due to the increase in economic, political, and social activities of the community (Safira & Khuluqi, 2023).
This study will analyze the economic impact of congestion on road sections that have a high Volume Capacity (V/C) ratio (value V/C ratio > 0.8) in the Special Region of Yogyakarta based on data from the Yogyakarta Special Region Transportation Office, namely: Wates Street, Simpang Wojo Street (Kulonprogo Regency), Mataram Street (Yogyakarta City), Pleret Street (Bantul Regency), Seturan Street, Monjali North Artery Street,  UPN North Artery Road and Jalan Laksda Adisucipto Amplaz. In order to support the analysis of traffic congestion in the Special Region of Yogyakarta, this study will map the existing conditions of traffic congestion and analyze the economic impact caused by the existence of highway congestion using an analysis of the time of value and BOK BBM analysis. BOK is the total cost required to operate a vehicle in a traffic and road condition for one type of vehicle per kilometer of mileage where the average is Rp/Km (Adatta et al., 2024). In the system, there is a concept of cost, one of which is the concept of social cost (Bolla et al., 2017). Traffic jams have caused 20% of the fuel used by four-wheelers to burn only for nothing because the engine is running without producing movement (Fatimah et al., 2022).

2. material and methods 

To achieve this goal, this study uses both primary and secondary data. To collect primary data, this study used a field survey method. Meanwhile, secondary data is taken from several publications, including from the Central Statistics Agency (BPS) and related published data, namely the Transportation Office, Binamarga DPUESDM DIY, and reports from various studies, as well as publications from various relevant parties. When there is a traffic jam, vehicles go very slowly and result in incomplete fuel combustion and large amounts of harmful gases that cause air pollution (Su et al., 2020). There are several solutions in overcoming traffic congestion, including road widening / fly over to increase road capacity (Yevizal et al., 2021).
In this study, the sample of regions was determined based on purposive random sampling, namely by using V/C Ratio data information issued by the Yogyakarta Special Region Transportation Office, namely: Wates Street, Simpang Wojo Street (Kulonprogo Regency), Mataram Street (Yogyakarta City), Pleret Street (Bantul Regency), Seturan Street, Monjali North Artery Street, UPN North Artery Street and Laksda Adisucipto Amplaz Street (Department of Transportation, 2022). The level of congestion that occurs is indicated by the V/C ratio or volume ratio per capacity, if the higher the number of ratios, the worse the existing traffic conditions (Ndun & Kuswara, 2025). The Special Region of Yogyakarta itself has a variety of modes of transportation, especially urban areas such as Pecaks, Andong, City Buses, Angkot, Online and Offline Motorcycle Taxis, Trans Jogja, Taxis, and residents who pass by using private vehicles, both motorcycles and cars (Kurniawan et al., 2021).

3. results and discussion
From the economic side, congestion in Yogyakarta brought a number of significant losses. Time spent in traffic leads to a loss of productivity, both for individuals and companies. Workers and students who arrive late at their destinations experience decreased efficiency and productivity. In addition, congestion increases vehicle operating costs, such as fuel and maintenance, which in turn can reduce people's purchasing power. Businesses are also feeling the impact through increased logistics costs and delays in the distribution of goods, which can disrupt supply chains and reduce the competitiveness of local businesses. 
In terms of expenses, the increased operating costs of vehicles due to congestion, such as fuel and maintenance, are an additional burden for households and businesses. These additional costs can reduce people's purchasing power and company profitability, which in turn can slow down the pace of GDP growth. In addition, congestion also affects the distribution of goods and services, increases logistics costs, and disrupts supply chains. This not only reduces economic efficiency but can also reduce the competitiveness of DIY in the national and international markets.
3.1. Time Value Traffic 
The traffic data used in the preparation of this study is secondary data obtained from the Directorate General of Highways, Ministry of Public Works and Housing. The data contains the volume of vehicles that cross the Yogyakarta-YIA National Road. Secondary data was obtained from Average Daily Traffic (LHR) data issued by Bina Marga, Special Region of Yogyakarta. In this survey, vehicle categories are divided into eight categories according to Highway.
To make the calculation easier, the eight types are further grouped into six types of vehicles based on the Decree of the Minister of Public Works No. 370/KPTS/M/2007, namely: 
Type I    		 : Sedans, jeeps, pick-ups/small trucks, and buses 
Type II   		 : Truck with 2 (two) axles
Type III 		 	 : Trucks with 3 (three) axles 
Type IV   		 : Trucks with 4 (four) axles 
Type V 			 : Truck with 5 (five) axles	
Type VI 		 : 2 (two) wheeled motor vehicles 		
The analysis of time value in this study is calculated using the Jasa Marga formula by considering the study of past time values. The formula used is as follows: 
Time Value = Max {(K x Base Time Value); Minimum Time Value}
The following is the basic time value used in this study which is a reference from PT. Jasa Marga (1990-1996) as follows:
	Type I =Rp13,768/hour/vehicle
	Type II a = Rp 18,534/hour/vehicle
	Type II=Rp 13,768/hour/vehicle


Then it is the minimum time value used in this study which is also a reference for PT Jasa Marga (other than DKI Jakarta). 
	Type I = IDR 6,000/hour/vehicle
	Type II a = Rp 9,051/hour/vehicle
	Type II= IDR 6. 723/hour/vehicle


This comparison amount will be used in calculating the base time and minimum time value in 2023. The following is a calculation to find out the amount of the rupiah value comparison, for the results of adjusting the base time value and the minimum time value shown in the table below.
	1996 Rupiah Value = Rp 2,365
	2023 Rupiah = IDR 15,225
	Comparison = 6.43


   3.2. Vehicle Operating Cost Analysis (BOK)
Vehicle Operating Cost Analysis (BOK) to find out the amount of costs incurred in vehicle operation. Therefore, it is necessary to know the fuel consumption in the vehicle. This calculation is carried out using Google Maps with reference to the predetermined start and end points. In this study, it was carried out in two circumstances, namely during weekdays (Monday-Friday) and Weekends (Saturday-Sunday) in determining the level of congestion at a predetermined point.
Limit Roads Based on Engine Fuel and Oil Consumption
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[bookmark: _Toc174008052]Source: Data Processed by Researchers, 2024
Figure 1. Vehicle Fuel Consumption on Jalan Wates in 2024
· On graph 1 This shows that the average fuel consumption for all types of vehicles in the direction of OSY-HNM is above the average fuel consumption in the direction of HNM to OSY. This is because the volume of the vehicle is higher than the direction of OSY to HNM which causes congestion so that the vehicle has to stop and run repeatedly where of course the fuel consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekdays , meaning the most in using fuel. 
· In the existing condition, Jalan Wates is also too narrow and many roads have potholes, this results in a slowdown in driving, resulting in an increase in traffic volume. In addition, many driver behaviors are disorderly in traffic.
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Figure 2. Vehicle Engine Oil Consumption on Wates Road in 2024
· Graph 2 shows that the average engine oil consumption for all types of vehicles in the direction of HNM-OSY is below the average fuel consumption in the direction of OSY to HNM. This is because the volume of the vehicle is higher than the direction of OSY to HNM which causes congestion so that the vehicle has to stop and run repeatedly where of course the engine oil consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekends , meaning the most in using engine oil. 
· In the existing condition, Jalan Wates is also too narrow and many roads have potholes, this results in a slowdown in driving, resulting in an increase in traffic volume. In addition, many driver behaviors are disorderly in traffic.
Mataram Road Based on Fuel and Engine Oil Consumption
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[bookmark: _Toc174008053]Source: Data Processed by Researchers, 2024.
Figure 3. Vehicle Fuel Consumption on Mataram Road in 2024
· In graph 3 This shows that the average fuel consumption for all types of vehicles in the MPY-BHI direction is below the average fuel consumption in the direction of BHI to MPY. This is because the volume of the vehicle is higher than the direction of BHI to MPY which causes congestion so that the vehicle has to stop and run repeatedly where of course the fuel consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekends , meaning the most in fuel consumption. 
· In the existing condition, Mataram Road is also too narrow considering that it is around the Malioboro area which is a tourist attraction, this results in a slowdown in driving so as to increase the volume of congestion. 
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Figure 4. Vehicle Engine Oil Consumption on Mataram Road in 2024
· Graph 4 shows that the average fuel consumption for all types of vehicles in the MPY-BHI direction is below the average fuel consumption in the BHI to MPY direction. This is because the volume of the vehicle is higher than the direction of BHI to MPY which causes congestion so that the vehicle has to stop and run repeatedly where of course the engine oil consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekends , meaning the most in using engine oil. 
· In the existing condition, Mataram Road is also too narrow considering that it is around the Malioboro area which is a tourist attraction, this results in a slowdown in driving so as to increase the volume of congestion.



Repair Roads Based on Engine Fuel and Oil Consumption
[image: ]
[bookmark: _Toc174008054]Source: Data Processed by Researchers, 2024.
  Figure 5. Vehicle Fuel Consumption on Seturan Road in 2024
· On graph 5 This shows that the average fuel consumption for all types of vehicles in the direction of WMJ-LMU is above the average fuel consumption in the direction of LMU to WMJ. This is because the volume of the vehicle is higher than the direction of WMJ to LMU which causes congestion so that the vehicle has to stop and run repeatedly where of course the fuel consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekdays , meaning the most in using fuel. 
· In the existing condition, Jalan Seturan is also too narrow considering that it is around campus areas such as UPN Veteran Yogyakarta and STIE YKPN where many students are active, this results in a slowdown in driving thus increasing the volume of congestion.
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Figure 6. Vehicle Engine Oil Consumption on Seturan Road in 2024
· In graph 6 It shows that the average engine oil consumption for all types of vehicles in the direction of WMJ-LMU is above the average engine oil consumption in the direction of LMU to WMJ. This is because the volume of the vehicle is higher than the direction of WMJ to LMU which causes congestion so that the vehicle has to stop and run repeatedly where of course the engine oil consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekdays , meaning the most in using engine oil. 
· In the existing condition, Jalan Seturan is also too narrow considering that it is around campus areas such as UPN Veteran Yogyakarta and STIE YKPN where many students are active, this results in a slowdown in driving thus increasing the volume of congestion.
Monjali Road Based on Fuel and Engine Oil Consumption
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[bookmark: _Toc174008055]Source: Data Processed by Researchers, 2024.
Figure 7. Vehicle Fuel Consumption on Jalan Monjali in 2024
The average fuel consumption for all types of vehicles on weekdays is above the average fuel consumption on weekends. 
· Graph 7 shows that the average fuel consumption for all types of vehicles in the direction of MSS-LMM is above the average fuel consumption in the direction of LMM to MSS. This is because the volume of vehicles is higher than the direction of MSS to LMM which causes congestion so that the vehicle has to stop and run repeatedly where of course the fuel consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekdays , meaning the most in using fuel. 
· In the existing condition of Jalan Monjali during peak hours, usually in the afternoon, especially around intersection four and U-turn. Jalan Monjali is also relatively narrow, but there is a lot of traffic that occurs both in the direction of entering and exiting Yogyakarta and Magelang.
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[bookmark: _Toc174008062]Source: Data Processed by Researchers, 2024.
Figure 8. Vehicle Engine Oil Consumption on Jalan Monjali in 2024
· On the 8 graph. This shows that the average engine oil consumption for all types of vehicles in the direction of MSS-LMM is above the average fuel consumption in the direction of LMM to MSS. This is because the volume of the vehicle is higher than the direction of MSS to LMM which causes congestion so that the vehicle has to stop and run repeatedly, where of course the engine oil consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekdays , meaning the most in using engine oil. 
· In the existing condition of Jalan Monjali during peak hours, usually in the afternoon, especially around intersection four and U-turn. Jalan Monjali is also relatively narrow, but there is a lot of traffic that occurs both in the direction of entering and exiting Yogyakarta and Magelang
Jalan Laksda Adisucipto Based on Fuel and Engine Oil Consumption
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[bookmark: _Toc174008056]Source: Data Processed by Researchers, 2024.
Figure 9. Vehicle Fuel Consumption on Jalan Laksda Adisucipto in 2024
· Graph 9 shows that the average fuel consumption for all types of vehicles in the JBS-JLA direction is above the average fuel consumption in the direction of JLA to JBS. This is because the volume of vehicles is higher than the direction of JBS to JLA which causes congestion so that the vehicle has to stop and run repeatedly where of course the fuel consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 07.30 WIB on weekdays , meaning the most in fuel consumption. 
· In the existing condition of Jalan Laksda Adisucipto during peak hours, usually in the morning, especially around the ringroad intersection. Jalan Monjali was once estimated to be jammed due to the existence of Adisutjipto Airport but at this time also experienced the same thing although not as severe as before YIA.
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Figure 10. Vehicle Engine Oil Consumption on Jalan Laksda Adisucipto in 2024
· Graph 10 shows that the average engine oil consumption for all types of vehicles in the JBS-JLA direction is above the average engine oil consumption in the direction of JLA to JBS. This is because the volume of the vehicle is higher than the direction of JBS to JLA which causes congestion so that the vehicle has to stop and run repeatedly where of course the engine oil consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 07.30 WIB on weekdays , meaning the most in using engine oil. 
· In the existing condition of Jalan Laksda Adisucipto during peak hours, usually in the morning, especially around the ringroad intersection. Jalan Monjali was once estimated to be jammed due to the existence of Adisucipto Airport but at this time also experienced the same thing although not as severe as before YIA.





Jalan Pleret Based on Fuel Consumption
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[bookmark: _Toc174008057]Source: Data Processed by Researchers, 2024.
Figure 11. Vehicle Fuel Consumption on Jalan Pleret in 2024
· The 11 graph shows that the average fuel consumption for all types of vehicles in the direction of PBN-PKB is below the average fuel consumption in the direction of PKB to PBN. This is because the volume of vehicles is higher than the direction of PKB to PBN which causes congestion so that the vehicle has to stop and run repeatedly where of course the fuel consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekends , meaning the most in fuel consumption. 
· In the existing condition of Jalan Pleret during peak hours, usually in the afternoon. Jalan Pleret is also relatively narrow plus the volume of vehicles is quite dense. Jalan Pleret is usually an access to tourist attractions such as Evidence Pinus so that the tendency of Weekends is  more congested than on Weekdays.
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Figure 12. Vehicle Engine Oil Consumption on Jalan Pleret in 2024
· The graph 12  shows that the average engine oil consumption for all types of vehicles in the direction of PBN-PKB is below the average engine oil consumption in the direction of PKB to PBN. This is because the volume of the vehicle is higher than the direction of PKB to PBN which causes congestion so that the vehicle has to stop and run repeatedly where of course the engine oil consumption is higher. 
· Both routes have the highest score in Gol II A Bus at 16.30 WIB on weekends , meaning the most in using engine oil. 
· In the existing condition of Jalan Pleret during peak hours, usually in the afternoon. Jalan Pleret is also relatively narrow plus the volume of vehicles is quite dense. Jalan Pleret is usually an access to tourist attractions such as Evidence Pinus so that the tendency of Weekends is  more congested than on Weekdays.
The following are the results of congestion mapping based on time and conditions on weekends and weekdays. This is taken based on normal working hours in Indonesia compared to weekends.
Fig 13-Congestion Map
	Hit
	Weekend
	Weekdays

	07.30 PM 
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	12.00 PM
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	04.30 PM local time
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4. Conclusion
Traffic congestion in Yogyakarta often occurs in the form of long queues at traffic controllers, mainly due to the ineffective timing of traffic controllers used. This ineffectiveness is caused by the inability of traffic controllers to keep up with changes in vehicle volume. Research shows that a coordinated and adaptive traffic control system can reduce vehicle travel time by up to 40%. Traffic congestion in Yogyakarta caused significant economic losses, including material losses that reached more than 559 million rupiah in 2015. Congestion also has an impact on public health, especially students who use motorcycles, with a high incidence of accidents.
The implementation of a coordinated and adaptive traffic management system can help reduce congestion. This system can adjust the time of the green signal based on traffic density, so as to improve the efficiency and safety of the trip. Promoting the use of public transportation such as buses and trains can help reduce the number of private vehicles on the road, thereby reducing congestion. The use of technology such as Electronic Road Pricing (ERP) can help reduce congestion by imposing heavier obligations on road users who contribute to congestion, as well as improving the effectiveness and efficiency of demand management.
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