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ABSTRACT

Frequent motorcycle crashes have prompted the Malaysian government to construct Exclusive Motorcycle 
Lanes (EMLs) to separate motorcyclists from mixed traffic. However, despite the availability of EMLs, many 
motorcyclists still choose to ride on Federal Highways, increasing crash risks and violating existing traffic 
regulations. Limited research has explored the underlying reasons behind this preference, representing a critical gap 
in current road safety literature. This study investigates the factors influencing motorcyclists’ preferences for using 
EMLs along Federal Highways in Shah Alam. A questionnaire survey was conducted on 310 motorcyclists, 
employing descriptive analysis, the Relative Importance Index, and binary logistic regression. The results revealed 
that 74.8% of respondents preferred using EMLs and identified safety as a primary benefit, particularly along the 
lanes and at entry and exit points. However, safety concerns were noted during rainy and night-time conditions. 
Motorcyclists acknowledge that EMLs reduce interactions with other vehicles, but poor lighting remains a significant 
issue, with respondents prioritizing the need for improved street lighting. Modelling results indicate that male, older, 
and frequent riders are more likely to choose EMLs. The main contribution of this study lies in identifying actionable 
factors to enhance EML usage, providing empirical evidence to guide infrastructure improvements and policy 
interventions aimed at improving motorcyclist safety.
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INTRODUCTION

As traffic conditions have worsened, motorcycles have 
emerged as the dominant mode of transportation in recent 
years, particularly in developing countries. As of 2022, 
Malaysia ranked fourth globally in motorcycle ownership 
per capita, following Thailand, Vietnam, and Indonesia, 
with motorcycles accounting for approximately 83% of 
vehicle ownership (Pew Research Center 2022), reflecting 
the country’s heavy reliance on two-wheeled transport 
compared to many developed nations. In June 2022, the 
total number of vehicles was 33.3 million, indicating a 
significant increase (Sadali 2023), with motorcycles 
accounting for 46.21% of this total (Lim 2023). This 
significant percentage underscores the need for increased 

attention to motorcyclists, ensuring their mobility and 
safety on the roads.

Various vehicle types share the same road space, 
creating a situation known as mixed traffic. In these 
conditions, vehicles of different sizes, speeds, and 
maneuverability coexist and travel together on the same 
roadway. High traffic volumes can lead to conflicts, 
particularly when slower and less protected vehicles, such 
as bicycles and motorcycles, share the road with heavy 
commercial vehicles and fast-moving cars (Radin et al. 
1995). Heavy commercial vehicles, in particular, struggle 
to detect vulnerable roads users such as motorcyclists, 
especially when they are in blind spots, resulting in 
misjudgments about their presence and increasing the risk 
of collisions (Wang & Wei 2016). Due to their smaller size, 
motorcyclists can maneuver quickly, weaving between 
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lanes and passing other vehicles with greater ease (Idris et 
al. 2019). This compact size allows them to occupy gaps 
that may be challenging for larger vehicles. Sperley and 
Pietz (2010) note that this maneuverability enables 
motorcyclists to utilize the space between lanes when traffic 
is congested. However, this advantage also exposes 
motorcyclists to greater risks in mixed traffic situations 
compared to other vehicle types on the road. For example, 
in 2021, there were 76,337 road traffic crashes involving 
motorcyclists in Malaysia, resulting in 3,112 fatalities 
(RMP 2021). 

To enhance the safety of motorcyclists in Malaysia, 
the government has initiated the development of exclusive 
motorcycle lanes (EMLs). These lanes are separate from 
those used by other vehicles and are specifically designed 
for motorcycles. The Public Works Department defines an 
exclusive motorcycle lane as a designated right-of-way 
created solely for motorcyclists (Public Works Department, 
2015). A study by Saini et al. (2022) indicated that EMLs 
improve rider safety by reducing the risk of collisions by 
14%. Additionally, Ravindran (2016) highlighted a 
significant 39% decrease in motorcycle crashes following 
the implementation of an EML along Federal Highway 
FT002 in Malaysia. The primary purpose of these lanes is 
to enhance both convenience and safety for motorcyclists. 
However, despite these advantages, many motorcyclists 
still prefer using Federal Highways, which poses significant 
challenges and safety concerns. Therefore, this study aims 
to analyze the factors influencing this preference.

Several factors have been identified as reasons why 
motorcyclists are less likely to use exclusive motorcycle 
lanes (EMLs). One factor is the increased risk of 
motorcycle-to-barrier impacts caused by sudden small-
radius horizontal curves, which necessitate abrupt braking. 
Ibrahim (2017)  note that unexpected geometric designs 
lead to sudden speed changes, resulting in significant 
variations in average operating speeds across different 
roadway segments. Another important factor is the quality 
of the road surface; poor conditions, such as potholes, 
cracks, or other defects, can greatly increase the risk of 
crashes. Mkwata (2024) found that poor road conditions 
contributed to over 50% of road traffic crashes in Kuching, 
Sarawak. The safety of two-wheeled vehicles is heavily 
influenced by surface conditions, and effective road design 
plays a critical role in ensuring motorcyclist safety.

Furthermore, street lighting is essential for road safety, 
especially at night when visibility is limited. Lemonakis 
et al. (2021) reveals that national guidelines outline the 
requirements for road lighting and the conditions under 
which it should be installed. Concerns have been raised 
regarding the condition of streetlights, particularly in the 

tunnels of the exclusive motorcycle lanes (Manan & 
Noordin 2023). Azis (2019) points out issues with frequent 
and confusing changes, as well as the excessive number 
of poorly lit tunnels on the Old Klang Road. Inadequate 
street lightning increases the risk for motorcyclists, 
particularly at night and during heavy rain, when it becomes 
more challenging to detect water polling on the road.

Specific design elements of motorcycle lanes, such as 
tunnels or secluded routes, can expose riders to the risks 
of crime and other security issues. Bakar (2023) highlights 
the challenges faced by motorcyclists, including poorly lit 
streets and quiet routes, which may contribute to an 
increase in robbery incidents. Additionally, Uttra et al. 
(2020) note that internal and external factors influence 
motorcyclists’ behavior, revealing variations in riding 
intensity by hour, psychological distress, and traffic rule 
comprehension between males and females. Men tend to 
perceive risk differently based on age, while women are 
more influenced by age, psychological distress, and 
positive behaviors. Notably, attitudes significantly affect 
the riding behavior of women, particularly regarding health 
motivation.

This study aims to investigate the usage of Exclusive 
Motorcycle Lanes (EMLs) along Federal Highways in Shah 
Alam, focusing on the factors influencing motorcyclists’ 
preferences. This study adopts the Theory of Planned 
Behavior (TPB) to examine the factors influencing 
motorcyclists’ usage of Exclusive Motorcycle Lanes 
(EMLs). According to TPB, attitudes (e.g., safety 
perception), subjective norms (e.g., peer influences), and 
perceived behavioral control (e.g., road surface conditions, 
lighting) influence motorcyclists’ intentions to use EMLs. 
In this framework, perceived safety, road conditions, and 
concerns about crime are key factors that shape their 
preferences and behavior. These findings are discussed 
within the context of TPB to offer a deeper understanding 
of the motivations behind motorcyclists’ lane choices. 
These findings are crucial for researchers to analyses 
further to improve safety on EMLs and encourage greater 
usage among motorcyclists.

Based on the research problem and the objective of 
the study, this study examines the factors that influence 
motorcyclists’ preference for using Exclusive Motorcycle 
Lanes (EMLs) along Federal Highways in Shah Alam. 
Guided by the Theory of Planned Behavior (TPB), it is 
hypothesized that motorcyclists’ preferences are 
significantly influenced by demographic characteristics 
(including age, gender, and riding frequency), attitudinal 
factors (such as perceived safety), and environmental 
factors (including road surface conditions and lighting 
quality).
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METHODOLOGY

STUDY SETTING

To gather input from motorcyclists, a questionnaire survey 
was conducted via Google Forms from February 2024 to 
June 2024. As of 2024, Malaysia had a registered 
motorcycle population of 16,773,112 units (Lim 2023). 
The survey comprised three sections: general characteristics, 
safety perceptions, and prior experiences. The general 
characteristics section collected demographic data, such 
as gender, age, preferred lane, and factors influencing lane 
choice, through multiple-choice questions. The safety 
perceptions section evaluated motorcyclists’ experiences 
with safety aspects like entry and exit conditions, route 
quality, and safety during rain or night-time, using a Likert 
scale (1 = “Strongly Disagree” to 5 = “Strongly Agree”) 
and Yes/No questions addressing visibility, road surface 
conditions, and lighting. The prior experiences section 
explored crash involvement on exclusive motorcycle lanes 
through Yes/No questions, supplemented by open-ended 
responses for participants to detail their experiences. This 
section also assessed the usage, challenges, and suggested 
improvements for these lanes, rated on a Likert scale to 
gauge perceptions and feedback.

To ensure the clarity and reliability of the survey 
instrument, a pilot study was conducted involving 30 
motorcyclists who were not part of the final sample. 
Feedback from the pilot study was used to refine the 
wording, structure, and content of the questionnaire to 
improve its comprehensibility and relevance. Minor 
adjustments were made based on respondents’ suggestions, 
and the finalized questionnaire was then distributed for the 
main data collection. Internal consistency of the key 
sections was verified using Cronbach’s alpha, yielding 
acceptable reliability values.

DATA ANALYSIS

This study employed three analytical techniques to achieve 
its research objectives: descriptive analysis to provide clear 
information about the respondents, the Relative Importance 
Index (RII) to identify key factors related to Exclusive 
Motorcycle Lanes (EML), and binary logistic regression 
to examine the factors influencing motorcyclists’ 
preferences for various aspects of EML. The RII was used 
to assess and rank the most influential factors, which were 
divided into four key categories: perceived safety, factors 
encouraging EML usage, issues along the EML, and 
preferences for improvements. The binary logistic 
regression model analysed the influence of variables such 

as gender, age, frequency of use, and crash experience over 
the past 12 months on motorcyclists’ preferences for EML. 
All data analyses were performed using the Statistical 
Package for the Social Sciences (SPSS) Version 20.

RESULTS AND DISCUSSION

DESCRIPTIVE ANALYSIS

This study involved 401 participants; however, only 310 
motorcyclists who had experience using both Exclusive 
Motorcycle Lanes (EMLs) and Federal Highways were 
included in the final analysis. Based on standard guidelines 
for logistic regression analysis, which recommend a 
minimum of 10 to 20 observations per predictor variable 
to ensure model stability and reliable estimates, the sample 
of 310 respondents was deemed sufficient. Given the 
number of variables analyzed, the selected sample size 
exceeded the minimum requirement for robust binary 
logistic regression. Furthermore, the sample size is 
consistent with common practices in transportation and 
behavioral research, providing adequate statistical power 
while considering practical constraints such as available 
resources, study duration, and typical response rates 
observed in field surveys conducted in Malaysia. 
Subsequent analysis focused on these 310 respondents, 
offering insights into the factors influencing the utilization 
of EMLs. The findings revealed that a majority of 
motorcyclists, approximately 232 respondents (74.8%), 
preferred using Exclusive Motorcycle Lanes (EMLs), while 
78 respondents (25.2%) favored using Federal Highways. 
Among those who preferred EMLs, the most frequently 
cited reasons were the perceived increase in safety due to 
separation from mixed traffic, smoother travel flow, and 
reduced congestion, particularly during peak traffic periods. 
These responses suggest that physical segregation from 
larger vehicles and improved traffic conditions were 
important considerations influencing lane preference.

ASSESSMENT OF THE EXCLUSIVE 
MOTORCYCLE LANES (EML)

This study evaluates the efficiency of Exclusive Motorcycle 
Lanes (EML) based on four key categories: perceived 
safety, factors encouraging EML usage, issues along the 
EML, and preferences for improvements. Table 2 presents 
the Relative Importance Index (RII) results for each 
category. In the perceived safety category, using the EML 
itself had the highest RII of 0.6929, followed by entering 
and exiting the EML, with an RII of 0.6806. The RII during 
rainy conditions was slightly lower at 0.6161, while the 
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lowest score was recorded for night-time use, at 0.5683. 
These results align with previous research indicating safety 
concerns on EMLs during night-time, particularly related 
to lighting and overall motorcyclist safety. For example, 
Ward et al. (2005) reported a 15% increase in night-time 
crashes due to insufficient lighting, and Azis (2019) 
highlighted maintenance issues, particularly in the tunnel 
section of the exclusive motorcycle lane between Kuala 
Lumpur and Shah Alam. Further research is needed to fully 
assess the impact of inadequate lighting along EMLs at 
night.

The next category examines factors encouraging 
motorcyclists to use EMLs. The highest RII score was 
attributed to the perception of being safer from other 
vehicles, with a corresponding RII of 0.7780. This suggests 
that motorcyclists believe that separating motorcycles from 
mixed traffic can effectively reduce risk. Yousif et al. 
(2020) emphasized that motorcycles are significant 
contributors to road traffic crashes, while statistics from 
the Royal Malaysia Police (RMP 2021) show that 
motorcyclists have the highest fatality rates among road 
users in Malaysia. Saini et al. (2022) concluded that EMLs 
significantly reduce crashes involving motorcycles and 
other vehicles, which is a key reason for government 
investment in these lanes. However, due to limited funding, 
not all roads or highways are equipped with EMLs. The 
second highest RII score was linked to congestion reduction 
on the EMLs compared to Federal Highways. Factors such 
as saving travel time and facilitating smoother travel scored 
RII values of 0.6935 and 0.6658, respectively. A spot speed 
survey conducted in this study indicated no statistically 
significant difference in motorcycle speeds between EMLs 
and Federal Highways.

Inadequate lighting was identified as the primary issue 
along the EML, with an RII score of 0.7948. This issue is 
likely due to poor lighting systems along the lanes. 
Concerns about robbery were also notable, with an RII of 
0.7671, reflecting motorcyclists’ fears of being robbed, 
especially at night. This finding reinforces previous 
discussions on night-time safety along EMLs. Bakar (2023) 
reveals that poorly lit lanes and quiet roads increase the 
risk of robberies, emphasizing the need for improved safety 
measures, particularly at night. As a result, the government 
should prioritize street lighting improvements along EMLs. 

Male and female motorcyclists may perceive safety 
risks differently when using Exclusive Motorcycle Lanes 
(EMLs) due to a combination of physical environmental 
factors and psychological perceptions. Generally, male 
motorcyclists tend to exhibit greater confidence and risk 
tolerance in traffic environments, which influences their 
acceptance of infrastructure-related hazards. In contrast, 
female motorcyclists often report higher levels of worry 
and insecurity, particularly in isolated or hazardous traffic 

conditions (Maulina et al. 2018). Studies have shown that 
concerns about safety among motorcyclists, including 
females, are heightened when EMLs are physically 
separated from the main carriageway, as these designs can 
isolate riders and expose them to risks such as criminal 
incidents (e.g., theft), especially in areas like bends and 
tunnels where escape routes are limited (Manan & Noordin, 
2023). This heightened anxiety among female riders can 
contribute to a perception that EMLs are less safe, despite 
their intended purpose to reduce accidents. Furthermore, 
the design of roadside barriers such as W-beam guardrails 
along EMLs is often not optimized for motorcycle safety, 
potentially increasing the severity of injuries in crashes 
and further exacerbating safety concerns (Ibitoye et al. 
2007). These combined factors—environmental 
vulnerabilities, gender-related differences in risk perception, 
and infrastructure inadequacies—help explain the observed 
differences in how male and female motorcyclists assess 
the safety of EMLs. To mitigate these concerns, it is 
important to implement targeted safety measures such as 
improving lighting in tunnels and isolated sections, 
installing surveillance cameras, enhancing police 
patrolling, and designing motorcycle-friendly barrier 
systems. Creating more open and visible lane designs could 
also help female motorcyclists feel safer and more 
confident when using EMLs. These improvements would 
not only benefit female riders but also enhance the overall 
safety and attractiveness of EMLs for all users.

Uneven pavement and potholes were additional major 
concerns, with RII scores of 0.7697 and 0.7458, 
respectively. These conditions create uncomfortable and 
hazardous riding environments, which can lead to loss of 
control and motorcycle damage, discouraging riders from 
using EMLs. Manan et al. (2018) found that motorcyclists 
are particularly vulnerable to poor road design and 
maintenance. Additionally, Mkwata (2024) highlighted that 
poor road conditions significantly contribute to traffic 
crashes, underscoring the importance of high-quality road 
surfaces for motorcycle safety. While factors such as dense 
foliage, poor maintenance, and motorcycles traveling in 
the wrong direction were mentioned less frequently, they 
still influenced motorcyclists’ decisions to use the EML. 
To address these issues, regular maintenance and enhanced 
security measures are essential to improving safety and 
potentially increasing EML utilization.

In terms of improvements, providing street lighting 
received the highest RII score, followed by improving the 
road surface, with corresponding RII values of 0.8374 and 
0.8229, respectively. These findings highlight motorcyclists’ 
concerns about safety, particularly at night. Authorities 
should prioritize these improvements to encourage more 
motorcyclists to use EML and reduce the number of crashes 
and the severity of injuries when accidents occur.
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TABLE 1. Relative Important Index (RII) for Selected Factors

Factors
Strongly 

Disagree, n 
(%)

Disagree, n 
(%) Neutral, n (%) Agree, n (%)

Strongly 
Agree, n 

(%)
RII

Feel Safe
Along EML 14 (4.5) 45 (14.5) 81 (26.1) 123 (39.7) 47 (15.2) 0.6929

Entering EML 19 (6.1) 42 (13.5) 97 (31.3) 99 (31.9) 53 (17.1) 0.6806
Exiting EML 12 (3.9) 45 (14.5) 103 (33.2) 106 (34.2) 44 (14.2) 0.6806
During Rain 40 (12.9) 57 (18.4) 87 (28.1) 90 (29) 36 (11.6) 0.6161

At Night 57 (18.4) 72 (23.2) 76 (24.5) 73 (23.5) 32 (10.3) 0.5683
Factor encourages the use of EML 
Safer from Other Types of Vehicles 15 (4.8) 12 (3.9) 54 (17.4) 140 (45.2) 89 (28.7) 0.7780

Reduce Congestion 16(5.2) 13 (4.2) 58 (18.7) 131 (42.3) 92 (29.7) 0.7741
Save Time Travel 25 (8.1) 31 (10) 82 (26.5) 118 (38.1) 54 (17.4) 0.6935
Facilitate Travel 24 (7.7) 39 (12.6) 101 (32.6) 103 (33.2) 43 (43) 0.6658

Problem along EML
Dark Route 9 (2.9) 13 (4.2) 56 (18.1) 131 (42.3) 101 (32.6) 0.7948

Uneven Pavement 14 (4.5) 14 (4.5) 62 (20) 135 (43.5) 85 (27.4) 0.7697
Robbed 13 (4.2) 26 (8.4) 61 (19.7) 109 (35.2) 101 (32.6) 0.7671
Potholes 16 (5.2) 26 (8.4) 60 (19.4) 132 (42.6) 76 (24.5) 0.7458

Dense Foliage 21 (6.8) 31 (10) 56 (18.1) 143 (46.1) 59 (19) 0.7212
Not Well Maintenance 24 (7.7) 28 (9.1) 71 (22.9) 117 (37.7) 70 (22.6) 0.7168

Motorcycle Opposite Direction 33 (10.6) 58 (18.7) 75 (24.2) 101 (32.6) 43 (13.9) 0.6406
Improvement

Street Lighting 8 (2) 8 (2) 42 (10.5) 186 (46.4) 157 (39.2) 0.8374
Road Surface 8 (2) 12 (3) 60 (15) 167 (41.6) 154 (38.4) 0.8229

Design 5 (1.2) 17 (4.2) 67 (16.7) 180 (44.9) 132 (32.9) 0.8079
Advised Speed Limit 13 (3.2) 12 (3) 86 (21.4) 168 (41.9) 122 (30.4) 0.7865

MODELLING FACTORS FOR SELECTING 
EXCLUSIVE MOTORCYCLE LANES

A binary regression analysis was conducted to examine 
the relationship between various demographic and 
contextual factors influencing motorcyclists’ lane choice 
decisions. The analysis explored how these factors 
impacted the decision-making process, and the results are 
presented in Table 2. Compared to male motorcyclists, the 
odds ratio for female motorcyclists was 0.827 lower (95% 
CI, 1.23–4.25), indicating that gender significantly 
influences the use of exclusive motorcycle lanes (EML). 
This may be attributed to safety concerns along the EML, 
which could discourage female motorcyclists from using 
it. This study also found that motorcyclists aged 16–29 
were less likely to use EMLs compared to those aged 30 
and above (OR 0.703, 95% CI, 0.273–0.898). This may be 
because younger motorcyclists tend to ride more 
aggressively, and the constrained space in EMLs limits 
such behavior. A study conducted by Wong et al. (2010) 
involving 683 young motorcyclists aged 18–23 found that 
younger riders are more likely to violate traffic laws, speed, 
and engage in risky behaviors.

The frequency of using Exclusive Motorcycle Lanes 
(EMLs) varied among motorcyclists, with 48.1% reporting 
infrequent use and 51.9% reporting frequent use. Compared 
to infrequent users, frequent motorcyclists were 1.5 times 
more likely (95% CI, 2.559–8.377) to use the EML instead 
of Federal Highways. This suggests that some motorcyclists 
have adapted to the conditions of the EML and continue 
to use it regularly. Interestingly, there was no statistically 
significant difference between motorcyclists with or 
without crash experience in the past 12 months regarding 
EML usage, indicating that crash experience may not be a 
primary factor influencing their choice to use the EML 
(p=0.634). This finding contradicts previous research, 
which suggests that crash experiences often lead to 
behavior modifications, such as increased caution or 
changes in route choices. This discrepancy may be due to 
unexamined factors, such as the severity or type of crashes. 
For instance, less severe crashes or those involving other 
vehicles might not have the same impact on behavior as 
more serious incidents. Additionally, motorcyclists who 
have not experienced crashes may still perceive EMLs as 
safer or more convenient compared to Federal Highways, 
which could influence their continued use. Therefore, 
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further research is needed to explore the nature of crashes, 
particularly factors like crash severity, the involvement of 
other vehicles, or road conditions, to understand how these 
influence EML usage. A deeper investigation into the 

relationship between crash experience and lane choice 
could help clarify this finding and align it with previous 
literature on behavior modification after accidents.

TABLE 2. Modelling Results for Selection of Exclusive Motorcycle Lane

Variable Reference 
Category

Odd 
Ratio

Confidence 
Interval (95%) p-value

Gender Female Male 0.827 1.230 – 4.249 p < 0.01
Age 16-29 >30 0.703 0.273 – 0.898 p < 0.05

Time Frequent 
Using EML

Frequently Infrequently 1.533 2.559 – 8.377 p < 0.001

Traffic crashes 
within 12 months

Yes No 0.162 0.436 – 1.659 p = 0.634

Constant - - 0.715 - p < 0.01

CONCLUSION

This study explores the utilization of Exclusive Motorcycle 
Lanes (EMLs) along Federal Highways in Shah Alam, 
based on insights gathered from a survey of 310 
motorcyclists. The findings indicate that 74.8% of 
respondents favor EMLs over Federal Highways, largely 
due to the enhanced sense of safety they provide. Despite 
this preference, significant concerns were raised regarding 
safety during rainy and nighttime conditions, with poor 
street lighting and surface conditions emerging as critical 
issues. Most respondents identified the installation of 
additional lighting as a top priority, underscoring the need 
for authorities to address this deficiency. Furthermore, the 
study highlights the importance of increasing the 
maintenance budget to ensure consistent and adequate 
lighting along EMLs, thereby enhancing their overall safety 
and usability. Demographically, the survey revealed that 
male, older, and more frequent riders are more likely to 
prefer EMLs, suggesting that safety awareness programs 
should also be tailored to resonate with other groups of 
motorcyclists. Despite offering valuable insights, this study 
has several limitations that should be acknowledged. First, 
the focus on Shah Alam may limit the generalizability of 
the findings to other regions with different traffic 
conditions, road infrastructure, and motorcyclist behaviors. 
Future research should incorporate multiple cities or 
regions across Malaysia to validate the results and 
strengthen the broader applicability of the findings across 
diverse urban environments. Second, while this study 
focused primarily on demographic, attitudinal, and 
environmental factors influencing motorcyclists’ preference 
for Exclusive Motorcycle Lanes (EMLs), it is acknowledged 
that additional factors such as crash severity, weather 
conditions, and rider experience may also significantly 
affect lane choice behavior. Severe crash experiences may 

lead to heightened safety awareness and influence 
subsequent riding patterns, while adverse weather 
conditions, such as heavy rain or poor visibility, may deter 
motorcyclists from using isolated EML routes. Moreover, 
rider experience, including years of riding and familiarity 
with road environments, could shape risk perception and 
lane selection. Future studies are encouraged to incorporate 
these variables to develop a more holistic understanding 
of the determinants influencing motorcyclists’ lane 
preferences. These findings provide actionable insights for 
policymakers and relevant authorities, emphasizing the 
need to prioritize improvements in lighting, surface 
conditions, and targeted safety initiatives to encourage 
broader utilization of Exclusive Motorcycle Lanes (EMLs). 
Based on the results, authorities should implement 
comprehensive lighting enhancements along EML routes, 
particularly at tunnels and isolated sections, to improve 
visibility and rider security. Regular maintenance programs 
are necessary to ensure that pavement quality remains 
consistently high, addressing issues such as potholes and 
uneven surfaces. Targeted safety campaigns focusing on 
younger and female motorcyclists should also be developed 
to promote greater usage and address heightened safety 
concerns. Addressing these challenges through 
infrastructure upgrades, enhanced security measures, and 
tailored educational initiatives will significantly improve 
the safety and effectiveness of EMLs, fostering safer road 
environments and reducing the risk of road traffic crashes 
involving motorcyclists.
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