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Abstract. This study aims to evaluate whether the implementation of a direct left 

turn (DLT) can serve as an effective solution for sustainable transportation, using 

a case study at the signalized intersection of Moh. Yamin-Sisingamangaraja in 

Palu City. The research includes field observations at the Moh. Yamin-

Sisingamangaraja intersection and a literature review on direct left turns to 

evaluate their effectiveness for sustainable traffic management. The findings 

revealed that the application of DLT at this intersection did not result in 

significant improvements, showing a saturation degree of 1.3 and disruptions in 

the left-turn lane that slowed traffic. A review of related studies suggests that 

while DLT or right turn on red could improve traffic efficiency, its 

implementation must be tailored to the specific conditions of each intersection. 

The study concludes that although DLT has the potential to enhance to 

sustainable traffic efficiency, its implementation requires thorough contextual 

assessment to ensure effectiveness. 

Keywords: Direct   Left-Turn, Intersection Performance, Sustainable Traffic, 

Saturation Degree, Signalized Intersection. 

1 Introduction 

Urban traffic management has undergone numerous innovations aimed at improving 

efficiency [1], safety [2], and sustainability [3]. One growing trend is the adoption of 

direct left turns (DLT) or right turns on red (RToR) at signalized intersections, 

particularly in cities facing heavy congestion. The DLT system allows vehicles to turn 

left without waiting for a green signal, potentially improving traffic flow, reducing 

delays, and alleviating congestion—factors that are essential for addressing 

contemporary urban mobility challenges. [4] suggest that both direct left and right turns 

can streamline traffic flow and shorten waiting times. 

As urbanization increases, the number of vehicles on the road continues to grow, 

exacerbating traffic congestion. Cities worldwide are exploring smarter ways to man-

age their road networks. In many cases, traditional intersections without DLTs struggle 

© The Author(s) 2025
H. Oshikawa et al. (eds.), Proceedings of the 3rd International Conference on Science in Engineering and
Technology (ICOSIET 2024), Advances in Engineering Research 265,
https://doi.org/10.2991/978-94-6463-768-7_27

https://doi.org/10.2991/978-94-6463-768-7_27
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-768-7_27&domain=pdf
http://orcid.org/0000000154344317


  

a. Field Observation Stage.

b. Literature Review Stage.

244 R. Ramlan et al.

to handle high traffic volumes, as left-turning vehicles must wait, often leading to grid-

lock. By separating left turns from the main traffic stream, DLTs offer a potential solu-

tion, making vehicle movements smoother. This design has drawn the attention of ur-

ban planners and traffic engineers. 

However, while DLT’s efficiency benefits are well documented, debates continue 

over its alignment with sustainable traffic engineering. Sustainability in urban transport 

includes factors like road safety, promoting alternative transport, and minimizing envi-

ronmental impact. Critics of DLT warn it could compromise pedestrian safety by cre-

ating new conflict points. The increased vehicle speeds and proximity to commercial 

entrances are seen as potential risks. Pedestrian safety is vital to urban mobility, and 

studies indicate that increased traffic speed and more complex intersection layouts are 

associated with a higher incidence of pedestrian-related accidents. 

In busy commercial areas where DLT is implemented, the risk of conflicts between 

vehicles and pedestrians crossing the street tends to increase. It is essential to under-

stand how DLT design affects pedestrian safety to ensure it does not compromise 

broader sustainability goals in urban transportation. Furthermore, business entrances 

near intersections can add complications. Access points to commercial establishments 

often intersect with DLT lanes, creating hazards for vehicles entering and exiting, as 

well as for pedestrians and cyclists. 

Given these considerations, it is crucial to evaluate whether DLT truly offers an in-

telligent solution to urban transportation challenges or if a more cautious approach is 

warranted. This research examines the use of DLT at the signalized intersection of Moh. 

Yamin Street in Palu, focusing on traffic efficiency and safety. By analysing empirical 

data on vehicle flow and pedestrian interactions, the study aims to provide a balanced 

understanding of DLT’s pros and cons. Key areas of focus include traffic flow, road 

user safety, and the broader implications of DLT in urban settings. The findings are 

expected to not only highlight the effectiveness of DLT but also provide valuable rec-

ommendations for policymakers and traffic engineers. Proper integration of DLT into 

urban traffic systems is essential for achieving the dual goals of improving mobility 

and ensuring safety for all road users. 

2 Method Research 

This study aims to evaluate whether direct left turn (DLT) can serve as a smart solution 

for sustainable transportation in the future. Based on this objective, two methods are 

employed: 

In this stage, direct observation was conducted at the signalized intersection of Moh.

Yamin-Sisingamangaraja to collect data on traffic flow, road capacity, and the ge-

ometric conditions of the intersection. The analysis was performed using the 2023

Indonesian Highway Capacity Manual, which provided the basis for calculating the

degree of saturation and average delay time.

Following the field observation, a literature review was carried out by examining

relevant articles on the implementation of the direct left turn (left turn on red). This
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review aimed to assess whether the direct left turn could serve as an intelligent so-

lution for a sustainable traffic future, based on findings from previous studies. 

The following is Figure 1, which shows the research location: the signalized in-

tersection of Moh Yamin-Sisingamangaraja, Palu City. 

DLT 

Fig. 1. Signalized Intersection of Moh Yamin-Sisingamangaraja 

3 Result 

3.1. DLT Review at the Signalized Intersection of Moh Yamin-Sisingamangaraja 

in Palu City. 

The results of this study indicate significant traffic challenges at the signalized inter-

section of Moh. Yamin-Sisingamangaraja in Palu City, particularly on Sisingamanga-

raja Street, which features a dedicated direct left-turn lane. As shown in Figure 2, the 

geometric conditions reveal that the direct left-turn lane is adjacent to the entrance and 

exit of a fast-food restaurant. This factor plays a role in affecting traffic flow in the area. 

Fig. 2. Geometric Conditions of Signalized Intersection 
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The signalized intersection shown in Figure 2 appears to be well-organized in terms 

of geometry and traffic facilities. The sufficient approach widths, nearly 90-degree in-

tersection angles, existing pedestrian facilities, and complete traffic lights indicate that 

this intersection is capable of handling a significant traffic volume. However, the rela-

tively narrow sidewalks may be an area for improvement to enhance pedestrian com-

fort. Additionally, the presence of commercial buildings around the intersection adds 

pressure to the intersection in terms of both vehicle and pedestrian traffic. The expla-

nation of signalized intersection characteristics is shown in Table 1. 

Table 1. Signalized Intersection Characteristics. 

Description Characteristics 

Intersection Type 424 

Line Width (m): 
- Moh. Yamin Road (Major Road) 14 

- Sisingamangaraja Road (Major Road) 14 

- Juanda Road (Minor Road) 14 

- Veteran Road (Major Road) 7 
Land Use Intersections Commercial 

Hierarchy of Major Road Primary Collector 

Hierarchy of Minor Road Secondary Collector 

Status of Major Road Province 
Status of Minor Road City 

Based on the intersection performance calculations using the 2023 Indonesian High-

way Capacity Manual, the degree of saturation (DS) at the Moh. Yamin–Sisingaman-

garaja intersection is recorded at 1.3, indicating that the traffic demand significantly 

exceeds the available capacity. The average delay experienced by vehicles is approxi-

mately 163 seconds, which reflects a condition of severe congestion. This congestion 

is manifested in long vehicle queues and prolonged waiting times, particularly during 

peak hours. Additionally, the geometric layout reveals critical points of conflict and 

restricted pedestrian access. 

To summarize the critical findings from the field observations, the key performance 

indicators are presented in the following table: 

Table 2. Summary of Key Performance at the Intersection. 

Indicator Value Interpretation 

Degree of Saturation (DS) 1.3 Over capacity; indicates severe con-

gestion 
Average Delay 

Left-Turn Conflict Points 

163 seconds 

High 

Long queues and excessive wait times 

Located adjacent to fast-food en-

trance/exit 

Pedestrian Facility Condition Narrow Limited sidewalk width increases pe-
destrian vulnerability 

Commercial Access Interference Present Disrupts DLT lane operation and in-

creases risk 
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Moreover, the proximity of a fast-food restaurant’s entrance and exit directly along 

the DLT lane exacerbates operational inefficiencies. Vehicles frequently decelerate or 

stop when accessing or exiting the premises, causing interruptions in left-turn flow and 

increasing the likelihood of traffic conflicts. These conditions not only elevate accident 

risks but also hinder the smooth circulation of vehicles through the intersection. 

In conclusion, the combination of high saturation levels, significant delays, and spa-

tial conflicts underscores the need for immediate intervention. Enhancing both the ca-

pacity and safety of this intersection is crucial to support sustainable urban mobility in 

the area. 

3.2. Review of Related Studies on DLT or Right Turn on Red. 

The "Right Turn on Red" practice, being more associated with DLTs, has been increas-

ingly adopted into traffic management strategies in many countries for improving the 

flow of traffic and efficiency at intersections. For example, in the United States, the 

Manual on Uniform Traffic Control Device (MUTCD) provides an all-inclusive guide-

line concerning the application to DLTs, guiding how to ensure that these facilities 

allow smoother left-turn movements with fewer delays at the approaches to each sig-

nalized intersection [5]. The U.S. allows drivers to turn left at red under certain condi-

tions such that, during this maneuver, they yield the right of way to oncoming and pe-

destrian traffic. It provides flexibility in increasing the capacity of intersections and 

streamlining the flow of traffic [6]. 

Likewise, in Canada, the Transportation Association of Canada had also identified 

the benefits of DLTs and recommended their application for urban areas where left-

turning vehicles significantly cause congestion. Guidelines from the Transportation As-

sociation of Canada include proper signage and traffic control measures to raise the 

awareness of drivers and ensure pedestrian safety [7].  

However, the concern about pedestrian safety in Iran has influenced the regulatory 

framework of DLTs [8]. In fact, research evidence shows that effective design must 

consider the needs of pedestrians in crossing points and signal timing to minimize con-

flicts with users [9], thus reaching a proper balance between traffic efficiencies and user 

safety. Even so, there is the practice allowing "Turn on Red" for right-hand-side turns, 

which further indicates a tendency to optimize intersection operations while controlling 

risks to safety. 

Given these rules and practices, the actual efficiency of DLT and "Turn on Red" can 

vary greatly depending on the condition of local traffic, urban design, and pedestrian 

volumes. Several countries that have satisfactorily implemented these practices gener-

ally report that traffic flow has smoothened out and vehicle waiting times are reduced. 

Challenges remain, however, in densely populated urban areas with heavy pedestrian 

crossing, which demands careful consideration of design options and their safety im-

plications. 

In Indonesia, the implementation of left turn on red, similar to right turn on red as 

previously described, aims to reduce delays for left-turning traffic, thereby improving 

intersection performance. On the other hand, left turn on red can disrupt the traffic flow 
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from the right, especially at busy intersections. Drivers making left turns on red may 

obstruct vehicles coming from the right, which have the right of way. 

In the case of the Moh. Yamin - Sisingamangaraja intersection in Palu, where left 

turn on red is permitted, the intersection's performance has not shown improvement, 

with a saturation degree of 1.3. The presence of disruptions in the left-turn lane, caused 

by the entry and exit points of a fast-food restaurant, affects the speed of vehicles mak-

ing left turns on red. 

Allowing a left turn on red (or right turn on red in countries where traffic moves on 

the right) could potentially be considered part of a "Smart Solution for a Sustainable 

Traffic Future" depending on how it is implemented. It is important to evaluate such 

strategies from multiple angles, particularly in the context of sustainability, safety, and 

efficiency.  

Turning on red helps clear intersections more quickly, minimizing bottlenecks and 

easing congestion, which leads to smoother traffic operations. This improved flow 

could reduce travel times and make traffic networks more efficient, which is an im-

portant aspect of smart traffic management. 

In combination with smart traffic signals that use real-time data to adjust signal tim-

ing, turn-on-red policies could be part of a dynamic traffic management system that 

adapts to current traffic conditions, reducing delays and improving overall road effi-

ciency. However, significant challenges arise when considering turn-on-red policies as 

part of sustainable traffic solutions: (i) Risk of Increased Crashes: Studies indicate that 

turn-on-red policies can increase certain types of crashes, especially at busy or complex 

intersections. A balance has to be struck between efficiency and safety, and in many 

cases, safety concerns may outweigh the potential gains in traffic flow. (ii) Not Suitable 

for All Locations: While turning on red may improve efficiency in less congested or 

suburban areas, its effectiveness is limited in high-traffic, urban environments where 

pedestrian traffic is high. Sustainable traffic futures need to account for various trans-

portation modes (public transit, cycling, walking), and in some areas, turn-on-red might 

not align with a multimodal transport strategy. 

Turn-on-red policies, including allowing left or right turns on red, can be part of a 

smart, sustainable traffic solution when applied in the right context, particularly where 

vehicle flow and fuel efficiency are key goals. However, safety considerations—espe-

cially for pedestrians and cyclists—must be carefully managed. These policies might 

best be used in conjunction with other smart traffic technologies, such as adaptive signal 

control systems, which can create a more sustainable and efficient traffic network while 

minimizing negative impacts on safety. 

4 Conclusion 

This study concludes that the DLT application at the Moh. Yamin-Sisingamangaraja 

intersection does not presently enhance traffic performance. Field observations indicate 

high delays and safety risks due to commercial access conflict and pedestrian exposure. 

While prior studies support the DLT concept under certain urban settings, implementa-

tion must be customized to geometric design and user behavior. 
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Thus, DLT is not universally applicable as a smart solution; its effectiveness is contin-

gent upon local traffic patterns, infrastructure geometry, and pedestrian dynamics. For 

sustainable outcomes, intersection upgrades should integrate context-specific traffic 

volumes, land use, and non-motorized road user needs. 
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