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Abstract: Delivery riders, known as p-hailing riders in Malaysia, have become an important part of the
country’s expanding e-commerce industry. However, this booming industry has also introduced significant
challenges in traffic safety, particularly in red light running (RLR). Delivery riders, who often navigate under mixed
traffic conditions, have been linked to this risky behavior. This study aimed to explore the demographic factors
influencing red-light running (RLR) behavior among p-hailing riders, with the goal of identifying safety and
socioeconomic challenges specific to the demographic. By linking these insights to broader Sustainable
Development Goals (SDGs), this study seeks to inform policy recommendations and targeted interventions for
improving rider safety and working conditions. The research was conducted through a survey in Selangor,
collecting 453 responses, of which 401 were valid after exclusion. The findings reveal that most riders are young
and inexperienced males with lower incomes and education levels. Economic pressures and long working hours
increase the vulnerability of certain demographics to risky behaviors, such as RLR, posing safety challenges. This
study has two primary goals: first, to analyze the demographic and socioeconomic factors that contribute to RLR
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among p-hailing riders, and second, to propose actionable recommendations for enhancing rider safety and well-
being. The research aligns with SDG 3 (Good Health and Well-being) by advocating for safety measures to reduce
accidents, and SDG 8 (Decent Work and Economic Growth) by highlighting the need for improved working
conditions. Additionally, it supports Sustainable Cities and Communities (SDG 11) by promoting safer urban
environments and Quality Education (SDG 4) through calls for educational initiatives to raise awareness of safer
road practices. The novelty of this study’ lies in combining demographic analysis with SDG-aligned safety and
socioeconomic insights into Malaysia’s growing p-hailing industry. It bridges gaps in the understanding of
economic pressure, traffic behavior, and urban safety. These findings promote sustainable and safe e-Commerce
delivery practices.

Keywords: P-hailing riders; behavior; red-light running; demographic factors

BEEMNAERZHA DL ZRR T HELTTANER

WE: B FED R NMNA LR TF, OO IZEA B %0 T/ 547k 1)
HEHR . AR, IXASEZ R AT 77 K 7 A2 22 4 5 T 0 R PR, oI e
T (RLR) . IR FLEEIREGIWE A FTH, SXMERAT AL X ERER
S 2 BB T 24T (RLR) AT RN IHER, B RS0 E R E T2 NBER 2 2 Mtk &5t
PRl B IR AR S T AT Rk ke Hbr (SDG) BRRER, ABIL B E NS R T
A M A 2 A SR AL BOSR a UORIAE B0 PR ) T T it o X TR 70 A2 A2 S 2= FRM I — T
AT, WEE T 453 R, Hrb 401 MEHERRE A . RS RER, REHETFHLZ
ER A ZEM T, ARG KRR S5 E TR ] AR 7 5L A X 3]
24T (RLR) SfalAT ARINESSE, ok 7 Zadhil. AMAAMAEEBis: Bk, o
M2 4% RLR N DRIt if R 3 ok, St AT, DA gl s 1) 2 4 AR
fib o HHBE T IEAE SR H RO e, FAFETTRISIRE R 3 (RIEFFMBREAREAL |
R T s TAR R AR, FFETTHRSIRE R 8 UM TAEMATEK) o 4,
B I R R 2 R AT B 2 A 38 B S B AR, (R AT RR R AT AL X (T HE
gifEHE 11D AUREE (TFERKERF 4 o AR RFRAAE TN O35S
AIRREE R R HAr — S 2 Mt S A TR ML A, DAT AL Sk 00 A W & R N 2 2247l
BWRE TXEFE 1 AT NI T 2P B 28 . IR R BE it | afRRa iz e i i
T 55 AT LB

KW WAZERE; 1T BT, ANOREER

1. Introduction

The rapid rise in e-commerce and growing
consumer demand for faster deliveries has given birth
to new delivery models. These models often rely on
networks of independent drivers to meet delivery needs
[1]. However, this booming industry has introduced
significant challenges, particularly with regard to traffic
safety. The increase in the number of riders increases
the number of road crashes involving p-hailing riders
[2]. P-hailing riders, who often navigate mixed traffic
conditions, have been associated with risky behaviors,
one of the most concerning ones being red-light
running (RLR). Research has shown that RLR is a
frequent issue, particularly in busy urban and suburban
areas. For instance, a 2017 report on traffic safety by
the AAA Foundation found that in the United States,
RLR was responsible for 28% of fatal crashes at
intersections with traffic signals [3]. This statistic
highlights how dangerous and widespread the problem

is. Several studies have attempted to identify the causes
behind this behavior among delivery riders, pointing to
factors such as working conditions, job-related stress,
and individual characteristics. While previous research
has examined these aspects, there is still a gap in
understanding how demographic factors, such as age,
gender, and experience, influence RLR tendencies
among delivery riders [4]-[5].

RLR is a hazardous traffic violation and it is
important to understand how common it is among
delivery riders. Engaging in RLR significantly
increases the chance of accidents, leading to injuries
and even fatalities [5]-[7]. Studying this behavior
among delivery riders is a necessary first step toward
improving their overall safety. Previous research
suggests that several factors, such as demographic
characteristics,  perceptions  of  safety, and
environmental conditions, play a role in influence RLR
behaviors [8]-[10]. Delivery riders tend to run red
lights more frequently than regular e-bike riders,

Page | 35



Journal of Hunan University (Natural Sciences)

making it even more important to understand the
reasons behind this behavior [11]-[12]. Some of the
factors contributing to RLR include individual
characteristics, intersection design, and traffic
environment [9], [12]. Researchers have also used the
Theory to analyze the intentions and psychological
factors that drive these actions [9]. The pressure of time
constraints and high demand for deliveries often push
riders to take risks [13]. To address this issue,
interventions should be tailored to specific
demographic groups, as age and sex have been shown
to affect RLR behavior [11]. Tackling this challenge
requires a broad approach involving government
regulations, stronger police enforcement, and private
sector efforts to enhance road safety for delivery riders
[5].

Research on RLR behavior among delivery riders
shows that several demographic and job-related factors
influence  this risky  behavior.  Demographic
characteristics play a significant role in understanding
the RLR across different groups of road users. For
instance, factors such as age and gender have been
found to be important predictors, with younger
individuals being more likely to run red lights [14]-
[15]. Studies have consistently shown that young and
male, in particular, are more prone to this behavior
[11], [16]. In addition to age and gender, marital status
and occupation also influence RLR behavior [8], [17].
Environmental factors also play a role; elements such
as group size, parked vehicles, and heavy traffic
contribute to the RLR tendency [10], [14]. Other
studies have found that things such as a rider’s position
at the intersection, the number of other cyclists around,
and the behavior of those cyclists can also impact RLR
tendencies [11], [18].

Job conditions, such as limited experience, being
paid by the hour, and the fast pace of delivery work,
contribute to RLR behavior [16], [19]. Factors such as
the time of day, design of intersections, and how traffic
signals are set up also influence the RLR [17], [20].
According to [9], psychological factors, including
riders” attitudes and conformity tendencies, are strong
predictors of intention to run red lights. The Theory of
Planned Behavior has been used in psychological
research to understand RLR, showing that attitudes,
subjective norms, and perceived behavior help to
understand RLR intentions [9]. A clear understanding
of these demographic and contextual factors is critical
for designing effective interventions to reduce RLR and
improve road safety. These insights are essential for
creating targeted strategies to help reduce RLR
behavior among delivery riders.

Many studies have highlighted how demographic
factors influence various traffic behaviors, including
RLR [4], [5], [21]. In the case of delivery riders,
understanding how individual characteristics contribute
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to this behavior can provide valuable insights for
developing safety interventions [5]. This study takes a
comprehensive approach to the relationship between
demographic factors and RLR behavior among delivery
riders. While previous research has examined how
work conditions and job pressures lead to unsafe
riding, the role of personal characteristics and work
burnout is less clear and inconsistent across studies.

Therefore, this study offers fresh insights into how
demographic factors affect RLR behavior, specifically
focusing on delivery riders in Selangor, Malaysia. The
contributions of this study are as follows: First, it
assesses the range of demographic factors used in prior
research on RLR among delivery riders (or p-hailing
riders, as they are known in Malaysia) and compares
them with the findings from this study. Second, it
identified the most influential demographic factors
based on the study’s data and previous findings.
Finally, the discussion offers practical
recommendations and strategies based on the results of
this’ study. These findings are expected to help future
researchers to plan their studies more effectively,
particularly when designing surveys. Early preparation
is important to avoid wasting time and improve the
overall quality of research.

2. Method

Designing a questionnaire is key for comprehensive
analysis in any research study. To ensure that the
guestionnaire was of high quality and provided
accurate results, both preliminary and formal analyses
were conducted. The process flow in Figure 1 outlines
the systematic methodology used to develop, distribute,
and analyze a demographic survey aimed at
understanding RLR behavior among p-hailing riders in
Malaysia. The workflow begins with documentation,
where critical elements, such as the sampling plan, data
analysis, and survey design, are prepared to ensure a
robust and reliable study. Subsequently, a questionnaire
was developed and designed by combining appropriate
questions. The design underwent a pilot test involving
50 respondents to identify potential weaknesses and to
refine the instrument for clarity and effectiveness. The
sample size for this pilot test was chosen based on
similar studies, which used sample sizes of 54 samples
[22], 50 samples [23]-[24], and 30 samples [9], [25]-
[26]. The goal of the preliminary study was to gather
feedback on the content of the questionnaire and ensure
that all questions were clear and easy to understand.
After reviewing the feedback, the questionnaire was
carefully revised and refined to produce the final
version for the formal study.

Survey distribution was conducted using both
manual and online formats to maximize reach and
participation. As shown in the figure, a total of 453
responses were collected, of which 401 were confirmed
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for analysis after excluding incomplete or inconsistent
data. This feedback is then subjected to a structured
process of data analysis and evaluation, in which
statistical techniques and analytical methods are used
to obtain the findings.

Documentation
*Sampling plan
sData analysis plan

Develop & Design
Questionnaire

Questionnaire
Approval

Pilot Test

Manual form
Distribution of
Questionnaire

Online form

453 respondents &
401 valid for
analysis

Collecting
Questionnaire

Data Analysis &
Evaluation

Results

Figure 1. Research methodology flowchart (Source:
developed by the authors)

The findings were synthesized into actionable
results, forming the basis for targeted interventions and
recommendations. This clear, step-by-step process
demonstrates  the  study’s  commitment  to
methodological rigor and reliability, ensuring the
validity and applicability of the conclusions drawn
from the research.

3. Demographic Analysis

Demographic factors play an important role in
traffic safety research, and this study specifically
examines how these factors relate to RLR behavior
among p-hailing (delivery) riders. Data were collected
through a questionnaire completed by 453 p-hailing
riders who had experience in delivering food in
Selangor, Malaysia. After filtering out some responses,
401 questionnaires were deemed valid for analysis.
Data were analyzed using the Statistical Package for
the Social Sciences (SPSS) version 26. This section
starts by explaining how the data were collected and
then compares the findings with those from previous
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studies, which are shown in Tables 1 and 2. The
demographic variables included in this study were
gender, age, marital status, educational level, monthly
income, type of work, working hours, work experience,
and history of road accidents. A summary of
respondents’ demographic information is presented in
Table 1.

Table 1. Demographic descriptive data (Source:
developed by the authors)

Variables Category Frequency (%)
Gender Male 367 915
Female 34 8.5
Age 16 - 20 56 14.0
21-25 150 374
26 - 30 81 20.2
31-35 53 13.2
36 - 40 31 7.7
41 + 30 75
Marital status Unmarried 245 61.1
Married 156 38.9
Education level  Secondary school 122 30.4
Certificates, 143 35.7
diplomas &
matriculation
Bachelor’s degree 128 31.9
Master’s degree 8 2.0
Monthly < RM 2,000 146 36.4
income RM 2,001 - RM 197 49.1
4,000
RM 4,001 - RM 52 13.0
6,000
> RM 6,001 6 15
Type of work Full-time 150 37.4
Part-time 251 62.6
Working hours <3 55 13.7
per day (h) 3-6 145 36.2
6-9 114 28.4
>9 87 21.7
Work <1 year 100 24.9
experience 1 -2 years 145 36.2
2 - 3 years 91 22.7
> 3 years 65 16.2
Accident Yes 226 56.4
history No 175 43.6

3.1. Demographic Descriptive Data of this Study
This section provides an overview of the
respondents’ demographic data. The results show that
the vast majority of p-hailing riders are male, with
91.5% (367 respondents), and only 85% (34
respondents) being female. This indicates that men
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dominate the delivery rider workforce. Regarding age,
37.4% (150 respondents) were between 21 and 25
years, while 20.2% (81 respondents) were between 26
and 30 years. The smallest group of respondents (7.5%)
was those aged 41 years and above. This suggests that
most p-hailing riders in this study were between the
ages of 20 and 30 years. In terms of marital status, the
majority of riders (61.1%, 245 respondents) were
single, while 38.9% (156 respondents) were married.
The education levels of the respondents were fairly
balanced across different categories. Secondary school
graduates made up 30.4% (122 respondents), while
those with certificates, diplomas, or matriculation were
slightly higher at 35.7% (143 respondents), and 31.9%
(128 respondents) held a bachelor’s degree.
Respondents  with  certificates, diplomas, and
matriculation qualifications constituted the largest
educational group in this study.

In terms of monthly income, 36.4% (146
respondents) earned less than RM 2,000 per month,
while 32.7% (131 respondents) earned RM 2,001 or
RM 3,000. Only a small proportion (1.5%) reported
earning more than RM 6,001 per month. Most
respondents, 62.6% (251 riders), worked part-time and
the remaining 37.4% (150 riders) worked full-time,
suggesting that many riders have multiple jobs to
supplement their income. The data also show that most
riders work between 3 and 9 hours a day. Specifically,
36.2% (145 respondents) worked 3-6 hours daily, and
28.4% (114 respondents) worked 6-9 hours. A smaller
percentage, 21.7% (87 respondents), worked more than
nine hours a day, while 13.7% (55 respondents) worked
less than three hours a day. In terms of experience,
36.2% (145 respondents) had been working as p-
hailing riders for one to two years, and 24.9% (100
respondents) had less than one year of experience. In
addition, 56.4% (226 respondents) were involved in
road accidents, whereas 43.6% did not experience any
traffic accidents.

3.2. Demographic Data of the Previous Studies

Table 2 provides an overview of various studies that
focus on demographic factors, sampling methods, and
key findings regarding RLR behavior among delivery
riders in different contexts. These studies highlight
significant safety trends and concerns in the delivery
rider industry. The studies conducted between 2019
and 2023 vary in their sample sizes and methodologies,
providing valuable insights into how demographic
factors relate to RLR behavior. By examining these
demographic details and the key findings in the table,
this study builds a strong foundation for understanding
the characteristics and behaviors of delivery riders.
Such insights are essential for developing targeted
interventions and for emphasizing the importance of
safety regulations in this industry.

Vol. 51 No. 11, November 2024

Table 2 shows that age and gender are consistently
the most commonly studied factors when examining
human behavior, particularly in traffic safety research,
which often examines traffic violations and accidents.
Across all studies summarized in the table, men
overwhelmingly dominated the delivery rider
workforce. For instance, according to [19], 93.5% of
their sample was male, and only 6.5% was female.
Similar findings were reported by [9], who noted that
over 90% of delivery riders were male. This trend is
consistent with other studies, such as those by [16] and
[27], who also found that most delivery riders were
male. Regarding age, studies have shown that delivery
riders tend to be young adults. For example, [16]
focused on riders aged 18 to 24 years, while [9]
reported that their sample mainly consisted of
individuals aged 18 to 30 years. This demographic
pattern suggests that the delivery industry attracts
younger men, which may contribute to the higher risk
profile of this occupation, as younger individuals are
often more prone to engaging in risky behaviors.

Education level is another important factor linked to
risky behavior, as highlighted in several previous
studies. Although the educational levels of delivery
riders vary, there is a clear trend toward lower
educational attainment within this group. For example,
as found in [19], only 8.5% of delivery riders in their
study had a college degree, whereas the majority had
finished junior high school (53.2%) or high school
(30.5%). Similar results were found in [27], revealing
that most delivery riders had completed junior or senior
secondary education. Similarly, as reported in [9], a
majority of their respondents had a low level of
education, with only 21.5% holding a primary or
bachelor’s degree. These findings suggest that the
delivery rider profession tends to attract individuals
with fewer educational opportunities who may see it as
one of the few viable job options. However, this lower
level of education may also impact riders’
understanding of and adherence to traffic rules and
safety practices, potentially leading to a higher risk of
accidents and unsafe behaviors, such as RLR.

Another important factor to consider is the delivery
rider’s work experience and employment pattern.
Previous studies have shown that many delivery drivers
have relatively little work experience, typically less
than three years. For instance, according to [16], most
riders had fewer than two years of experience.
Similarly, as reported in [19], nearly 67% of delivery
riders in their study had less than three years of
experience, while as found in [27], their respondents
generally had between one and three years of
experience. [9] revealed an even lower level of
experience, with 38.6% of riders having less than six
months of work experience. This lack of experience is
often linked to the fact that many riders work part-time.

Page | 38



Journal of Hunan University (Natural Sciences)

According to [19], 58.3% of their participants were
part-time riders, whereas [9] found that 62.3% of their
respondents worked full-time. Reliance on a temporary
workforce for delivery services can hinder the
development of expertise and safe-riding habits. Part-
time delivery riders or those with limited experience
may not receive adequate training or gain sufficient
exposure to manage the risks involved in delivery
riding. This can increase risky behaviors and
potentially cause more accidents on the road.

Another critical factor to consider is the working
hours and income levels of the delivery riders. Most
riders worked for more than six hours a day [27].
Similarly, as reported in [19], their respondents worked
an average of 9.1 hours daily, with 78% having fewer
than one rest day per week. As also found in [9],
delivery riders typically worked over nine hours per
day, and there were notable income differences based
on their experience levels. In terms of income level, [9]
reported that 38.6% of riders earned less than 4,000
yuan per month, whereas only 7% earned more than
8,000 yuan. According to [27], most riders earned
between 4,000 yuan and 6,000 yuan per month. These
findings paint a picture of long working hours and
relatively low wages for delivery riders, which can be
unfair. Demanding work schedules and low pay are
likely to contribute to high stress levels and lead to
risky behaviors such as RLR.

These descriptive results also highlight safety
concerns for delivery riders, particularly regarding
RLR behavior. According to [12] and [18], younger
male delivery riders are more likely to engage in RLR.

Vol. 51 No. 11, November 2024

Specifically, as noted in [12], male e-cyclists were
more prone to this behavior than females. Another
study emphasized that delivery riders using e-bikes had
a higher chance of RLR [18]. These findings suggest
that demographic factors, such as age and gender,
significantly influence delivery riders’ safety behavior,
with younger and less experienced riders being at a
higher risk of engaging in these dangerous practices.
The demographic trends and descriptive results
presented in this study emphasize the need for targeted
interventions to improve the safety of delivery riders,
particularly those who are younger and have less
experience. The fact that the majority of these riders
were young men with limited education and work
experience suggests that this group could benefit from
focused training programs aimed at improving riding
safety and compliance with traffic regulations.
Additionally, the rise in incidents of RLR and other
risky behaviors points to the need for stricter
enforcement of traffic laws and the design of safer
delivery systems to alleviate the work pressures faced
by riders. To address these issues effectively, it is
important to examine delivery riders’ intentions and
perceptions from multiple perspectives, including their
demographic  background. As noted in [27],
understanding the intentions and behavior of delivery
riders is essential for developing effective security
measures. Future research should continue to explore
the factors behind unsafe riding practices, paying
special attention to demographic elements such as age,
gender, and education level to better understand how
these factors influence riders’ actions and road safety.

Table 2. Demographic data of the previous study of RLR among delivery rider (Source: developed by the

authors)
: Sampling Demographic o -
Author  Sample Size Method Factors Descriptive Results Findings
[19] 824 Cross-sectional ~ Gender, age, e 935%  male, Younger riders

study with self-
administered
guestionnaires

day,

educational level,
type of work,
work experience,
working hours per

6.5% female.

e Average age:

31.5 years.

Education:

e 85% had
college degrees.

e 53.2%
completed
junior high.

o 30.5%
completed
senior high.

e  7.8% stopped at
elementary
school.

e 58.3% worked
as part-time
delivery riders.

o 67% had less

experience higher time
pressure; less
experienced riders
engage in risky
behaviors.
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than 3 years of
experience.

e Average
workday: 9.1
hours (Standard
deviation: 1.22
hours).

o 78% had fewer
than one rest

day weekly.
[9] 228 complete Random Gender, age, work e Over 90% were Novice riders were
questionnaires  selection of experience, male, primarily unsure about running
delivery riders educational aged 18-30 red lights, while
for presurvey background, type years. experienced riders were
and survey of work, working e Education: more likely to do so,
hours per day, 21.6% had with age and work
marital status, and junior or experience influencing
income undergraduate red-light running
degrees. intentions.
e 62.3% were
full-time.

e Half  worked
more than 9
hours daily.

e 38.6% had less
than 6 months
of experience.

e 13.6% had over
2 years of
experience.

e Income:

e 38.6% earned
below 4000
yuan/month.

e 7% earned over
8000
yuan/month.

[12] 3335 e-bike Video recording  Gender, age e DEB riders DEB riders run more
riders in Xi’an,  technology for were more red lights than OEB
China street crossing likely to run red ~ riders. Younger riders

behavior lights than OEB  run red lights more than
riders older riders. Male e-bike

e Male e-bike riders have higher red-
riders are more light running rates than
likely to run red  females.
lights than
females.

e Females are
21% less likely
to engage in

RLR.

o Age also
influences RLR
behavior:

e Younger riders
in both groups,

more likely
RLR than older
riders.

e Older riders
have a 27.4%
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(OEB) and 24%

(DEB)  lower
likelihood  of
RLR.

e 91.1% of

younger riders,
more inclined

to RLR than
older riders.
e 89% of

younger riders
have a lower
probability  of

RLR.
[18] 4,180 e-bike Video-based Age, gender, and e Younger riders Gender and age majorly
riders observation e-bike type are more likely affect red-light
without external to RLR compliance among e-
interventions compared to bike riders, with older
older riders. riders being more
e Male e-bike cautious. Young riders,
riders have especially during noon
higher RLR or due to poor waiting
rates than positions, are more
females. likely to run red lights.

o Delivery e-
bikes increase
the likelihood
of RLR:

o 34% higher for
waiting and
running red

lights.

e 65% higher for
running red
lights
immediately.

o Delivery e-bike
riders have
higher

probabilities of
RLR than other

e-bike riders.
[16] 434 food Non-probability ~ Gender, age, e All respondents High-risk delivery riders
delivery riders  consecutive riding experience, were male, aged are commonly young,
sampling in work experience, 18-24. reflecting research
Athens involvement in e Riding identifying age as a
accidents experience: less critical risk factor.
than 5 years.
o  Work

experience: less
than 2 years.

e Most had
previous
serious
accidents.

e Used personal
vehicles for

work.
e Paid hourly.
e Work mileage:
over 250
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km/week.
e Low concern
for wayfinding.

[27] 612 instant Structured Age, gender, e Most Understanding the
delivery questionnaire education, participants intentions of instant
service riders survey in experience, part- were male delivery service riders is

Hangzhou, time status, (86.9%). important, but future
Xi’an, and Aral  driver’s license, e A significant studies should also
past violations, portion  were explore their behaviors.
accidents young  adults The study’s
(particularly predominantly male
aged 26-30). sample reflects the
o 40.4% were demographics of
non-married. China’s delivery riders
e Education: accurately.
Senior high

school (51.5%)
was the most
common
education level.

e Income:

e Most earned
between 4000-
8000
yuan/month.

e  Experience:

e Most had 1-3

years of
delivery
experience.

e  Usually worked
over 6
hours/day.

Notes: Red-light running = RLR

Table 2 provides a comprehensive overview of the
demographic characteristics and behaviors related to
RLR among delivery riders, drawing on findings from
previous studies. The consistent findings of a young,
male-dominated workforce coupled with the challenges
of low education levels, limited work experience, and
demanding work schedules highlight the vulnerabilities
faced by these riders. These factors contribute to the
prevalence of RLR risk behaviors, emphasizing the
need for targeted safety interventions and further
research to address the specific challenges faced by
delivery riders. The insights from these studies are
valuable for guiding future research and shaping
policies aimed at improving the safety and overall well-
being of delivery riders.

4. Results and Discussion

Table 1 illustrates the demographic profile of the p-
hailing riders, offering valuable insights into the risk
behaviors observed within this group.

4.1. Age and Gender
The data reveal that 91.5% of delivery riders are
male, which aligns with previous studies that show that

the industry is overwhelmingly male-dominated in
various regions [9], [19]. The significant gender
imbalance in this industry raises critical questions
about recruitment practices and cultural perceptions,
which may actively discourage female participation.
The fact that the workforce is predominantly male
could result in safety policies being tailored more
toward male riders, potentially overlooking the specific
needs and safety concerns of female riders. The table
also shows that a majority of riders, around 57.6%, fall
between the ages of 21 and 30, indicating a heavy
reliance on young adults in the industry. This result
suggests that the industry heavily depends on young
adults, who might be more inclined towards risky
behavior, such as RLR [12]. Younger riders, while
physically suited to handle the job’s demands, may be
more likely to exhibit unsafe behaviors, such as
speeding or ignoring traffic rules, which increases their
chances of accidents [12]. Research has consistently
shown that younger males are especially prone to risky
behaviors, which is concerning in jobs where time
pressure is a constant challenge [27]. The dominance of
this demographic group is troubling, as studies suggest
that younger male riders are more likely to engage in
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unsafe practices, such as RLR, owing to both
inexperience and a predisposition toward risk-taking
[18].

4.2. Educational Background

Educational  background is  another  key
demographic factor that should be considered. The data
show that most riders had completed secondary
education or held certificates, diplomas, or other non-
degree qualifications (66.5%). In contrast, only 31.9%
of riders have a bachelor’s degree and only 2.0% have
a master’s degree. The low percentage of highly
educated individuals may reflect the perception that
delivery does not require advanced education, making
it a more accessible option for those with limited
opportunities for higher education. This educational
profile may also influence how well riders understand
and follow safety protocols and traffic laws, potentially
increasing the risk of accidents [9]. Individuals with
lower levels of education may be drawn to work
because of the limited availability of higher-paying job
options. This finding suggests a possible link between
education level and the types of employment available
within this sector. Moreover, the limited educational
qualifications of many riders could have long-term
consequences for their career prospects, possibly
trapping them in low-paying, low-skill jobs and
perpetuating a cycle of economic hardships.

4.3. Type of Work and Work Experience

The data on employment status showed that a
significant number of riders (62.6%) were engaged in
part-time work. This trend aligns with the broader shift
toward gig economy jobs, where roles such as delivery
services are appealing to individuals looking for
flexible work schedules or additional income [27].
However, the prevalence of part-time work raises
concerns regarding riders’ familiarity with safety
protocols. Part-time workers may not receive the same
level of training or gain the same amount of experience
as their full-time counterparts, potentially leaving them
less equipped to handle job risks of the job [16]. Many
part-time riders, who might balance multiple jobs or
other responsibilities, could also be more distracted or
less familiar with specific routes and safety measures,
increasing their risk of accidents. Additionally, the
relatively short tenure of many riders—24.9% with less
than a year of experience and 36.2% with only one to
two years—further highlights the safety risks
associated with inexperience. These factors highlight
the importance of implementing comprehensive
training and safety programs, specifically for this group
of workers.

4.4. Income Level and Working Duration
Income levels among riders are also a cause for
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concern, with a substantial number earning less than
RM 4,000 per month and 36.4% earning less than RM
2,000. This reflects the precarious nature of gig
economy work, where earnings are inconsistent and
directly tied to the hours worked. Riders facing
financial pressure may feel compelled to work longer
hours or take on riskier deliveries in an attempt to boost
their income, which in turn increases the risk of
accidents [16]. The fact that 34.8% of riders work
between 6 and 9 hours a day suggests that many are
subject to significant time pressures, which can lead to
unsafe behaviors on the road. Similar trends were
observed by [9], who found that less experienced riders
and those under financial strain are more likely to
engage in risky behaviors, often due to time
constraints. This link between economic pressure and
unsafe practices highlights the need for interventions
that target both rider behavior and the underlying
socio-economic challenges contributing to these risks.

4.5. Accident History

An analysis of accident history revealed that 56.4%
of delivery riders have been involved in accidents,
underscoring the significant risks associated with this
line of work. This high accident rate reflects the
broader trend of risky behaviors among delivery riders
and suggests that current safety measures do not
adequately address the dangers they face. The clear
connection between long working hours and accident
history aligns with the findings of [27], who observed
that extended work periods contribute to fatigue, which
in turn increases the risk of accidents. Moreover, the
link between certain demographic factors, such as
younger age, part-time employment, and lower income,
and higher accident rates indicates the need to reassess
safety protocols and introduce more rigorous training
and support systems for riders [9]. To mitigate these
risks, the industry must implement policies that not
only enhance safety measures but also improve
working conditions. This includes ensuring more stable
incomes and guaranteeing that all riders have access to
vital safety training, regardless of their employment
status.

The comparative analysis of this study with
previous research highlights the consistency in the
findings regarding the influence of demographic
factors, work conditions, and experience on delivery
riders’ safety behaviors. As emphasized in [18], factors
such as age and the type of e-bike used significantly
affect adherence to traffic laws, with younger riders
and those using delivery-specific e-bikes being more
likely to engage in RLR. These findings highlight the
need for tailored interventions that address these
specific factors, potentially through technology-driven
solutions such as speed regulators on e-bikes and
automated reminders to follow traffic rules. Although
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the impact of education on safety behavior is less
prominent, it remains relevant. Riders with only
secondary education or less (66.1%) might lack formal
safety training that could reduce risky behaviors.
According to [9], lower levels of education are
associated with a higher likelihood of taking risks.
Incorporating basic traffic safety education into the
onboarding process for delivery riders can bridge this
gap and enhance road safety for both the riders and the
public.

5. Conclusion

The findings highlight the need for targeted
interventions to enhance the safety of p-hailing riders.
The demographic patterns observed, particularly the
dominance of young, inexperienced male riders who
tend to have lower incomes and limited educational
backgrounds, make this group especially prone to risky
behaviors such as RLR. Economic pressures and long
working hours further exacerbate these behaviors,
creating significant challenges for maintaining safe
practices. Income and employment status also
significantly influence p-hailing rider behavior and
safety outcomes. The prevalence of p-hailing riders
working part-time or earning low income indicates a
need for improved financial stability and more secure
employment opportunities within the industry.

The study suggests that specific interventions, such
as more comprehensive safety training, stricter traffic
law enforcement, and educational programs, could help
reduce accident rates and improve the safety of p-
hailing riders. This emphasizes the importance of
training programs that teach safe riding techniques and
traffic law compliance, particularly for new or
inexperienced riders. Additionally, there is an urgent
need for stronger safety measures, including the stricter
enforcement of existing traffic regulations, better rider
education, and safer working conditions. Addressing
these issues could foster a safer and more sustainable
delivery industry. Policymakers and industry leaders
should consider making safety training mandatory, and
offering incentives for full-time employment to create a
more stable and skilled workforce. Such measures
could help mitigate the risks linked to inexperience and
part-time work, ultimately leading to improved safety
outcomes. Furthermore, regulating working hours
through policy changes could reduce fatigue, which is a
common contributor to accidents associated with long
shifts.

In conclusion, the analysis identified that
demographic factors play an important role in
addressing safety issues faced by p-hailing riders. The
proposed interventions were designed to address the
unique challenges of this workforce by prioritizing
safety, improving working conditions, and lowering
accident rates. This strategic approach aims to improve
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the well-being of p-hailing riders’ and support the
continued growth and success of the delivery services
industry.

5.1. Research Contribution

This study contributes significantly to the
understanding  of  the interaction between
socioeconomic pressure and traffic safety among p-
hailing riders. By examining demographic factors such
as age, income level, and education, this study
highlights the elements that influence risky behavior,
such as red-light running. It is important to investigate
these socioeconomic factors and safety challenges,
especially as they impact the growing workforce in
today’s rapidly growing e-commerce sector. This study
is aligned with various Sustainable Development Goals
(SDGs), including SDG 3 (Good Health and Well-
Being), SDG 4 (Quality Education), SDG 8 (Decent
Work and Economic Growth), and SDG 11
(Sustainable Cities and Communities). This alignment
emphasizes relevance to society by offering actionable
insights for policymakers, urban planners, and industry
stakeholders.

These  findings  support  several  targeted
interventions to address this challenge
comprehensively. For example, increased safety

training programs and stricter enforcement of traffic
laws are essential to reduce accident rates and promote
safer road behavior. Simultaneously, addressing the
economic pressures faced by p-hailing riders requires a
regulatory framework to ensure fair earnings, limit
excessive working hours, and provide financial
assistance programs. Educational initiatives such as
awareness campaigns can further instill a culture of
road safety while fostering personal responsibility
among riders. In addition, technological solutions such
as traffic-safety-oriented navigation tools can
complement efforts to create a holistic strategy for rider
well-being.

By addressing these issues through a multifaceted
approach and perspective, this study not only addresses
safety concerns for p-hailing riders, but also contributes
to the broader objective of sustainable urban
development. The recommendations aim to balance the
needs of riders, employers, and the wider community
by ensuring that the growth of the delivery service
industry is equitable and sustainable. These findings
can be the basis for future research and policy
formulation in Malaysia as well as in other countries
that experience the same trend.

5.2. Limitations and Future Development

Although this study provides valuable insights into
the demographic factors influencing safety behavior
among p-hailing riders, several limitations should be
acknowledged. First, the cross-sectional design of the
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study captures data at only one point in time, which
limits our understanding of how these behaviors might
change over time. Longitudinal studies would be more
effective in understanding how these behaviors evolve
over time, particularly as p-hailing riders gain more
experience or as working conditions in the gig
economy change. Another limitation is the potential for
self-reporting bias, particularly regarding work hours
and accident history. P-hailing riders may not always
report risky behaviors accurately, or they may perceive
themselves as following safety protocols more
diligently than they actually do. This could result in
underreporting of unsafe practices. Future studies
would benefit from incorporating more objective data
to better understand rider behavior.

Additionally, the focus on a specific geographic
region limits the generalizability of these findings.
Riders in other regions may encounter different
challenges, with their behaviors shaped by factors such
as local traffic patterns, cultural attitudes toward safety,
and the level of law enforcement in their area.
Conducting comparative studies across various regions
or countries would help to identify both universal and
region-specific risk factors. Finally, future research
should also investigate the role of technological
interventions, such as apps that monitor rider behavior
in real time and provide alerts when unsafe actions are
detected. These technologies could play an important
role in reducing accidents and enhancing rider safety,
particularly when combined with the demographic and
socioeconomic insights from this study.
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