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ABSTRACT

Roads play a crucial role in a nation's transportation network and are vital for economic
development. Efficient and well-maintained roads facilitate the smooth flow of people and
goods, contributing to the nation's economy. However, despite annual budget allocations for
road maintenance and agreements between the government and concession companies
responsible for maintenance, poor road conditions still persist. This research aims to
understand the importance of road maintenance, evaluate user satisfaction levels with
maintenance efforts, and propose strategies to address road maintenance issues on the Kota
Kinabalu-Keningau federal road. The findings revealed that road users were dissatisfied with
the implemented road maintenance, while their assessment of the road conditions was neutral.
However, certain aspects related to road conditions, such as safety, road surface condition,
and road furniture and amenities, received poor ratings. To address these issues, several
strategies were recommended on federal road and incorporating site observations as an
additional method for the study.

Keywords: Road maintenance, federal road, users’ perception

© 2023 USBET, JABT, UiTM Perak Branch, All rights reserved

1571


mailto:2020866078@student.uitm.edu.my
mailto:*rubyeilza@uitm.edu.my

INTRODUCTION

Malaysia has experienced rapid development and has constructed various structures,
including buildings, infrastructure, and facilities. These structures serve different
purposes and are crucial for the country's growth. Maintaining these structures is
essential to ensure their optimal functionality and longevity. Roads are a vital part of
a nation's transportation network, as highlighted by Maw et al. (2007) and Rogers &
Enright (2016) and play a significant role in economic development (Ghani et al.,
2017). Well-designed and properly maintained roads facilitate the smooth flow of
people and goods, contributing to economic growth. They provide reliable means of
travel over long distances, connecting cities and states regardless of weather
conditions or time of day (Burningham & Stankevich, 2005). Therefore, prioritizing
road maintenance is crucial for ensuring the nation's well-being and the safety of road
users. Effective road maintenance practices are necessary because roads, like any
other asset, require routine maintenance to remain functional and fulfil their purpose.

PROBLEM STATEMENT

Road transportation is crucial for providing access to jobs, resources, education, and
healthcare in Malaysia (Kamarudin et al., 2018). However, traffic accidents caused
by poor road conditions have become a significant concern (Touahmia, 2018).
Despite budget allocations (Lim, 2021) and the involvement of concession companies
responsible for maintenance (Shafii et al., 2021), issues such as potholes, inadequate
signage, drainage problems, faulty signals, and poorly maintained bridges persist
(Levin, 2014 ; Mohammad, 2020). These problems not only lead to traffic congestion
and delays but also increase the risk of accidents (New Straits Times, 2019). Drivers
have expressed frustration with the state of federal roads and their negative impact
on driving experiences (Shafii et al., 2021). Social media platforms have been used
by users to voice their opinions about the quality of road maintenance, highlighting
the importance of ensuring user safety and comfort.

RESEARCH OBJECTIVES

The objectives of this research are to (1) understand the importance of road
maintenance, (2) evaluate users' satisfaction level with the maintenance of the Kota
Kinabalu-Keningau federal road and (3) suggest strategies to overcome the issues of
road maintenance on the Kota Kinabalu-Keningau federal road.

SCOPE AND LIMITATIONS OF THE RESEARCH

This study examines the maintenance of the R500 Kota Kinabalu-Keningau federal
road, with a specific focus on the Keningau-Apin-Apin Town route. Data was gathered
through questionnaires distributed to road users and interviews with the road
maintenance concession.
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Statement of Significance

This study needs to be implemented as there have been no previous studies
conducted on road maintenance in the specified area. The findings and data gathered
from this study can be valuable for various stakeholders involved in road
maintenance. Both the public and private sectors can benefit from this study by
gaining insights and implementing strategies for more effective planning of
maintenance work. Future researchers can also benefit from the information and
findings to address related inquiries.

LITERATURE REVIEW

Roads serve as essential pathways for travel and transportation, enabling efficient
movement and connectivity between regions (Sukirman, 1994; Ali, 2011).
Maintenance activities, including preservation, restoration, and repair, are crucial to
uphold the functionality, safety, and longevity of roads (Sjafri et al., 2018; Wong &
Hamidun, 2018). Road deterioration occurs over time due to factors like traffic and
the environment, making regular maintenance necessary to prevent further damage
(Paterson, 1987; Alaamri et al., 2017). Understanding road deterioration helps in
implementing proactive measures for safer and longer-lasting roads (Deme, 2020).
Effective maintenance practices not only save costs but also promote road user
safety and comfort (Zawawi et al., 2016).

Types of Road Maintenance in Malaysia

Generally, road maintenance activities can be categorised into three main areas, as
outlined by the Malaysian Ministry of Public Works (n.d.):

¢ Routine works

Maintenance work follows a planned schedule based on policies, equipment
lifespan, and inspections. It aims to ensure road safety and prevent rapid
deterioration (Universiti Teknologi Malaysia, n.d.). This includes regular minor
repairs in response to reported issues, usually done weekly or more frequently.
Activities involve fixing potholes, maintaining road shoulders, tending to roadside
items, managing drainage systems, inspecting and maintaining bridges and
culverts, and cutting grass (Ministry of Works, n.d.).

e Periodic works

Periodic maintenance refers to occasional maintenance tasks performed after a
significant period of time, as noted by Imen (2018) and Burningham & Stankevich
(2005). These activities are extensive, requiring specialized equipment and
skilled workers. They involve careful planning and preparation due to their
costliness. The Ministry of Works (n.d.) categorizes periodic works into
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pavement and non-pavement maintenance. Examples of these works, as
outlined by Malaysian Government (2022) in the "Garis Panduan Tatacara
Pengurusan Pemberian Penyenggaraan Jalan Negeri 3.0", include repaving and
repairing road pavement structures, replacing street furniture, road painting,
drainage system replacement, slope repairs, bridge and culvert repairs,
maintenance of roadside trees, intersection maintenance, road endurance tests,
maintenance of streetlights and traffic lights, and road sweeping for state roads
to keep them clean.

o Special / Emergency works

Emergency road maintenance involves immediate actions taken to address
sudden road blockages caused by natural disasters, as defined by Sapkota
(2016). The main goal is to quickly reopen the affected road, restore normal
traffic flow, and prevent further damage. The frequency of such maintenance is
unpredictable, as it depends on emergencies. Prompt response is crucial in
these situations, as emphasized by Burningham & Stankevich (2005). Examples
of incidents requiring emergency maintenance include fallen trees, soil or slope
collapse, road settlement, rampart failure, sewer and drain collapse, floods, and
hazardous material spills that endanger road user safety (Malaysian
Government, 2022).

Types of Road Failure/Defects

¢ Road surface

According to the study by Wada (2016), there are various types of failures and
defects can occur on road surfaces, requiring proper maintenance to ensure
optimal conditions. Cracking is a common issue, including fatigue cracking,
longitudinal cracking, and transverse cracking, caused by weaknesses or
failures in pavement layers induced by vehicular movement. Surface
deformation, such as rutting, corrugations, and depressions, can significantly
reduce the service life of pavements and are important considerations for
maintenance (Fan et al., 2020). Disintegration refers to the gradual
fragmentation of the pavement, resulting in the formation of potholes and
patches. Surface defects, such as ravelling, bleeding, polishing, and
delamination, primarily affect the top layer of the pavement and are often caused
by inadequate bitumen quality or quantity.

¢ Road furniture

Road furniture, which includes design elements and equipment on the road, can
also experience failures and deficiencies that impact road safety. Faded road
markings reduce visibility and can make it challenging for drivers to navigate
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safely, especially at night (Bradshaw, 2018). Damaged road signage, including
signs with faded colors, physical damage, or vandalism, compromises their
effectiveness in providing crucial information and instructions to drivers (McGee,
2010; Khalilikhah & Heaslip, 2016). Broken kerbs, which separate roads from
sidewalks or medians, can lead to structural problems and pavement damage
due to excessive moisture infiltration (Momotaz et al., 2022). Insufficient or
malfunctioning streetlights diminish visibility and increase the risk of accidents
(Ali et al., 2016; The Royal Society for the Prevention of Accidents, 2020).
Overgrown vegetation on the roadside obstructs visibility, conceals hazards, and
poses risks to road users (Will, 2022; Eck & McGee, 2008). It is important to
address these failures and deficiencies to maintain road safety and optimal road
conditions.

Users’ Satisfaction on Road Maintenance

The level of satisfaction often arises from the quality of services provided by road
infrastructure and how users react to these services (Hasan et al., 2020). In this
research, road users refer to drivers, motorcyclists, pedestrians, cyclists, and public
transport users. Cardozo (1995) explained that satisfaction is a measure of how
satisfied a customer feels when they compare their perceived service experience to
their expectations. It's crucial for customers to communicate their expectations to
service providers. Providers must then respond in a way that exceeds these
expectations. This emphasizes the importance of understanding what road users
expect to deliver the highest level of service (Walker & Baker, 2000). Various aspects
of road services impact road user satisfaction. Some of these factors have a
significant influence on satisfaction levels. For example, comfort, emergency
services, and safety aspects play a crucial role in satisfaction (Hasan et al., 2020). In
a separate study by Akakpo (2017), a proposed framework suggests that user
satisfaction is influenced by two main types of service quality: technical and
functional. Technical elements include road safety, road surface condition, roadside
amenities, and cleanliness. Functional dimensions like responsiveness, assurance,
and reliability also contribute to user satisfaction.

Strategies on Maintaining Road Conditions

To enhance user satisfaction with road maintenance, effective strategies are crucial.
Prioritizing maintenance planning is essential for infrastructure longevity and safety
(Wong & Hamidun, 2018). A comprehensive assessment of the road network is the
foundation of informed decisions (Rajesh, 2015). Gathering data on conditions, traffic,
and historical maintenance records enables prioritization based on factors like usage
and safety (Mikler, 2015). Regular checks on critical components, addressing issues
before they escalate, and efficient resource allocation are vital (Trout, n.d.).
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Next, enhancing road maintenance quality is crucial to minimize road defects and
optimize benefits. Improved maintenance extends road lifespan, reduces repair
frequency, and enhances user experiences. Material quality is pivotal, as
substandard materials risk catastrophic failures and safety hazards (Mather, 1958;
Taimoor et. al., 2022). Balancing material expectations and performance is key for
effective highway construction and innovation adoption (Shafii et al., 2021). Training
programs are vital, enhancing maintenance personnel skills and adherence to
industry best practices (Herrity, 2023). These enhancements elevate productivity,
efficiency, and profitability. A commitment to continuous advancement aligns with
enhancing road maintenance quality for safer, more reliable transportation networks
(Rajesh, 2015).

Furthermore, establishing a direct channel for road users to voice complaints is
valuable for swift issue resolution. Utilizing customer satisfaction surveys helps track
trends and target improvements (Lodenius, 2011). Mobile apps provide a versatile
means for users to provide feedback on road performance (Mohd, 2020). This
accelerates communication between users and management, ensuring prompt action
to address concerns. Addressing road defects promptly is cost-effective compared to
neglected repairs necessitating expensive reconstruction (Burningham & Stankevich,
2005).

Lastly, closely monitoring maintenance activities is vital to assess road condition
performance. Safe road infrastructure requires consistent monitoring across
planning, design, implementation, and maintenance (Masirin et al., 2016). Periodic
road safety audits, adhering to Jabatan Kerja Raya (JKR) standards, are essential in
this process (Masirin et al., 2016). These audits involve thorough scrutiny of various
aspects, ranging from project planning and design to operational features. The goal
is to identify potential safety hazards that could impact road users (Abas, 2017).
Evaluating designs' alignment with guidelines ensures safety throughout planning to
operation (Michael, 2020). This prevents safety shortcomings and disruptions during
development (Masirin et al., 2016).

RESEARCH METHODOLOGY

The study's methodology outlines its process and workflow. To analyze user
perceptions of road maintenance (Figure 1), planned steps were taken. Primary and
secondary data were collected. Quantitative data came from road user
questionnaires along the Kota Kinabalu-Keningau Federal Road, while qualitative
insights were gained through interviews with road operators. Secondary data,
sourced from various outlets such as journal articles, books, newspapers, research
papers, and online searches, supplemented the study.
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STAGE 1 STAGE 3
. . * Methodology and Research Plan
* Determine the research topic > STAGE 2 o Data collection and data analysis
e Problem statement i i i Y
e Literature review of the topic « Primary Sources: Questionnaire,
* Research objective Interview

* Secondary sources: Articles,
Journals, Internet

STAGE § STAGE 4
- J

e Conclusion and recommendations e Findings and results

Figure 1: Research Methodology Flow

Sampling

The research focused on road users who have used the Kota Kinabalu-Keningau
federal road, specifically the road between Keningau and Apin-Apin Town. Around
100 to 250 road users were estimated to travel this route per hour during peak times.
To gather data, approximately 60 respondents were randomly selected from different
categories of road users, including drivers, motorcyclists, pedestrians, cyclists, and
public transport users. The selection was done at various locations like restaurants,
rest areas, bus stations, gas stations, residential areas, and school areas.

Case Study

This study focused on a federal road in Sabah, specifically the R500 Kota Kinabalu-
Keningau-Tenom federal road. The specific area of interest was the road between
Keningau City and Apin-Apin Town. This road was designated as a main federal road
on December 13, 2000, and it spans a total length of 163.7 km. This area was chosen
because it is a crucial transportation route for rural residents, who need to travel to
the city center.

Data Collection

e Primary data

a) Questionnaire: An online survey gathered perceptions of road maintenance
on the Kota Kinabalu-Keningau federal road. The questionnaire is divided into
six sections: Section A: respondent's background; Section B: general information
about road maintenance; Section C: the level of satisfaction; Section D: common
road issues on observed; Section E: effects of road deterioration on road users;
and Section F: recommendations for overcoming road condition issues. A total
of 60 respondents were randomly chosen (10%-20% of the total road users
within a one-hour peak period). The survey employed two methods: (1) The
researcher distributed questionnaires along the road — rest areas, residential
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areas, schools, and supermarkets. Some declined due to inconvenience,
causing an extension of the data collection period. (2) Alternatively, the survey
was shared on social media platforms (WhatsApp, Telegram, Instagram, Twitter)
for users familiar with the route. Some respondents did not provide feedback,
resulting in a low response rate and a delay in reaching the target.

b) Interview: Individual interviews were conducted to gather comprehensive
insights into road maintenance practices implemented by the responsible road
management company, and to establish comparisons with questionnaire
findings. Semi-structured online interviews were held via Google Meet with
Lintasan Resources Sdn. Bhd., the organization responsible for road
management from Keningau to Apin-Apin Town. Face-to-face interviews were
not feasible due to time constraints and unforeseen circumstances, resulting in
multiple rescheduled online meetings due to urgent management commitments,
which at times disrupted the interview process.

e Secondary data

Secondary data refers to information obtained from analyses conducted by other
parties, such as journal articles, books, newspapers, research papers, internet
searches, and other publications. The majority of information on the topic was
derived from secondary data sources.

DATA ANALYSIS

In this study, responses from Sections A, B, D, E, and F of the questionnaire were
examined using frequency distribution. This involved analyzing the percentage of
each answer for every question and presenting the results through bar charts and pie
charts to depict frequencies as percentages. To calculate these percentages, the
number of respondents for each answer was divided by the total number of
respondents and then multiplied by 100%.

For Section C of the questionnaire, participants were asked to rate their satisfaction
with road maintenance and road condition on a scale of 1 to 5. A score of 1 indicated
strong dissatisfaction or extremely poor condition, while a score of 5 indicated strong
satisfaction or excellent condition. Data analysis involved computing the mean score
by adding up all values in a dataset and dividing by the number of values. This
average score provided an overall grasp of participants' agreement regarding road
maintenance and condition. The calculated value determined different satisfaction
categories, as outlined in Table 1.
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Table 1: Mean Range for the Level of Satisfaction with the Road Condition

strongly . atisfied Satisfied _>rongl
Dissatisfied Neutral Satisfied /
Scale | Poor | Good
| Poor Excellent
(1) (2) (3) (4) (5)

Mean Value 1.00-1.80 1.81-2.60 2.61-3.40 3.41-420 4.21-5.0

RESULTS AND DISCUSSION
The Importance of Road Maintenance

The study aimed to understand the importance of road maintenance. The maijority of
respondents (98.3%) agreed that road maintenance is crucial for ensuring safe and
efficient transportation. They highlighted that well-maintained roads contribute to a
smoother flow of traffic, reduce the risk of accidents, and improve the overall driving
experience as mentioned in the study studies conducted by Sjafri et al. (2018) and
Wong & Hamidun (2018). Additionally, respondents emphasized that proper road
maintenance enhances the durability of the roads, leading to cost savings in the long
run, a perspective also aligned with the study by Deme (2020) and Zawawi et al.
(2016), which emphasizes that effective maintenance practices not only save costs
but also enhance road user safety and comfort. The World Road Association (2019)
estimates that the annual cost of maintaining a major paved road is only 2-3% of its
initial cost, while the cost of maintaining an unpaved rural road is 5-6%. Therefore, it
is important to invest in regular road maintenance to avoid costly repairs in the future.

User Satisfaction with Road Maintenance

33, 55%
15, 25%
8, 13.3% 4.6.7% 0
Strongly Dissatisfied Neutral Satisfied Strongly
Dissatisfied Satisfied

Figure 2: The Satisfaction Level of the Implemented Maintenance

The study evaluated user satisfaction levels with the maintenance efforts on the Kota
Kinabalu-Keningau federal road. The findings from Figure 2 revealed that the majority
of respondents (55%) expressed neutral opinions about the implemented road
maintenance, while 38.3% expressed dissatisfaction, and only 6.7% reported
satisfaction. Dissatisfaction primarily stemmed from poor road maintenance quality,
encompassing inadequate repairs, delayed issue responses, and insufficient safety
efforts, categorized as functional service quality (Akakpo, 2017). Respondents were

1579


http://nc-piarc.si/wp-content/uploads/2019/10/Importance_of_road_maintenance_2014-4.pdf

frustrated by issues like potholes, lacking signs, and poorly maintained road features,
aligning with technical service quality (Akakpo, 2017). This aligns with the study by
Amir & Naharudin (2021) in Shah Alam, identifying potholes and cracks as prevalent
issues. Potholes, posing risks to users, were also highlighted by Halim et al. (2022),
underscoring lives lost due to them. Urgent measures are essential to address and
mitigate pothole-related safety concerns, enhancing road infrastructure for a safer
environment that promotes user satisfaction and road safety.

Road Conditions

Table 2: The Satisfaction Level of Road Users with the Road Condition

Category_o.f Road Frequency Mean Category
Condition 1 2 3 4 5 Score
Road surface condition 7 22 27 4 0 2.47 Poor
Road shoulder condition 7 14 34 5 0 2.62 Neutral
Drainage condition 7 13 33 7 0 2.67 Neutral
Road furniture and 7 19 25 9 0 260 Poor

amenities condition

Plants/Grass condition 4 9 33 14 0 2.95 Neutral

Comfort 7 15 30 8 0 2.65 Neutral

Safety 11 12 30 7 0 2.55 Poor
Average Mean 2.64 Neutral

To evaluate road conditions on the Kota Kinabalu-Keningau federal road,
respondents were asked to rate various aspects like safety, road surface, and
amenities (Table 2). The overall road conditions received a neutral assessment,
indicating neither strong agreement nor disagreement. However, specific aspects had
lower ratings. Notably, 38.3% expressed dissatisfaction with safety due to factors like
inadequate lighting, unclear markings, and insufficient signs, contributing to
perceived hazards. Emphasizing proper infrastructure is important for road safety
(Babi¢ et al., 2020). Road surface satisfaction was 6.7%, while 48.3% were
dissatisfied. This discrepancy underscores the significant room for improvement in
maintaining road surfaces to minimize hazards and discomfort for road users. For
amenities, 43.3% were dissatisfied, highlighting faded markings, malfunctioning
lights, and damaged signs. Faded markings reduce visibility and clarity, potentially
causing confusion (Babi¢ et al., 2020). Malfunctioning lights risk users during low
visibility (Wood, 2020). These findings emphasize addressing these areas for safer
roads, as dissatisfaction with safety, surface, and amenities signals targeted
improvements for enhanced safety and user- friendly road environment.
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Strategies to Address Road Maintenance Issues

Based on the findings and discussions with Lintasan Resources, the appointed
maintenance management concessionaire for the Kota Kinabalu-Keningau federal
road, several strategies were recommended to address road maintenance issues.
These strategies include:

Prioritizing proper planning and scheduling for maintenance: It is crucial to develop a
comprehensive maintenance plan that takes into account the condition of the road,
traffic volume, and user feedback. Regular inspections should be conducted to
identify maintenance needs and prioritize repairs based on urgency and impact on
road users. Macorig et al. (2020) stated that implementing an effective maintenance
programme can ensure that the pavement retains its desired functional and structural
qualities throughout its entire lifespan. This is supported by studies conducted by
Tavakoli et al. (1992), which highlight the significance of proper maintenance in
preventing the future escalation of maintenance costs for a city's transportation
system.

Improving the quality of work to minimize road defects: Emphasizing the use of high-
quality materials and proper construction techniques can help minimize road defects
and improve the longevity of repairs. Training and certification programs should be
implemented to enhance the skills of maintenance personnel and ensure adherence
to best practices. This approach not only ensures the overall quality of the highways
but also plays a significant role in safeguarding people's lives and safety (Zhou et al.,
2022).

Establishing a direct channel for road users to lodge complaints: A dedicated platform
or hotline should be established to allow road users to report poor road conditions
and maintenance issues (Belsky, 2021). This would facilitate prompt response and
action from the maintenance management concessionaire (Mohd, 2020).

Closely monitoring the maintenance activities: Regular monitoring and evaluation of
maintenance activities are essential to ensure compliance with maintenance
standards and contractual obligations. This can be done through periodic audits and
inspections (Abas, 2017) to assess the quality of work and identify areas for
improvement.

CONCLUSION

As a conclusion, the entire objective of this study was achieved. Based on the results
of the study it can be concluded that the road users were dissatisfied with the
implemented road maintenance along the Kota Kinabalu-Keningau federal road,
while their assessment of the road conditions was neutral. However, certain aspects
related to road conditions such as safety, road surface, and amenities receive lower
ratings. Addressing these concerns is vital for maintaining the road's good and safe
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condition. To overcome these road issues, the study suggests implementing
strategies such as prioritizing proper planning and scheduling of maintenance,
improving work quality, establishing a direct channel for road user complaints, and
enhancing monitoring of maintenance activities. These recommendations aim to
enhance user satisfaction and ensure the effective upkeep of the road infrastructure
by the road concessionaire.

RECOMMENDATIONS

Based on the research findings, the researchers propose the following suggestions
and recommendations to enhance the quality of future studies, aiming for more
refined and precise outcomes:

a) To address the current focus solely on a single case study, the Kota Kinabalu-
Keningau federal road, further research is recommended to explore road users'
satisfaction with maintenance on other federal roads. Additionally, conducting a study
in two diverse locations and subsequently performing a comparative analysis of road
maintenance activities in each site would provide a more comprehensive
understanding of road users' perceptions across various maintenance contexts.

b) To overcome the methodological limitations of this study, which are confined to
questionnaires and interviews, future research can incorporate a combination of
methods, including surveys, interviews, and on-site observations. This approach will
help gather more accurate and reliable information by cross-verifying the data.

c) Given the questionnaire's limited sample size of only 60 respondents, the resulting
findings might not accurately represent the satisfaction of all road users. To address
this limitation, future researchers are encouraged to increase the number of
respondents in future studies, aiming for a larger and more diverse sample. This
approach would enhance the generalizability of findings and strengthen the statistical
significance of the results.
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