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Abstract. The Decade of Action for Road Safety 2021 — 2030 has set a target to
reduce road traffic deaths and injuries by at least 50% by 2030. Aligned to the
12th Global Road Safety Performance Targets, Targets 3 and 4 have emphasized
road technical standards. The International Road Assessment Programme (iRAP)
was introduced and implemented worldwide, including in Malaysia, to align with
these global targets. This study aims to understand the challenges of iRAP
implementation in Malaysia and, thus, provide recommendations to relevant
stakeholders. A quantitative method was adopted in this study through an online
questionnaire survey to obtain insightful views among the targeted respondents
in road safety engineering fields: academicians, consultants, contractors, and
government officers. This study used a simple random sampling technique to
nominate 111 respondents. The researcher used a Relative Index Inequality (RII)
analysis based on 5 Likert scales to analyze the feedback data. The study showed
that most respondents agreed that road engineering elements contribute to road
safety in Malaysia. The RII results identified the top-ranked challenges and
strategies to implement iRAP in Malaysia as clearly defined roles and
responsibilities of team members by the project leader, and the government
agencies should allocate financial support incentives and invest in road activities,
tools, machinery, and equipment for iRAP projects, respectively. Researchers
should broaden future research to obtain more information about the
effectiveness of iRAP implementation using real projects.

Keywords: Road Safety, Road Infrastructure, Road Engineering, International
Road Assessment Program, Relative Index Inequality.
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1 Introduction

Road traffic injuries remain a critical global public health issue. In response, the Decade
of Action for Road Safety 2021-2030 aims to reduce road traffic deaths and serious
injuries by at least 50% by 2030 [1]. To support this, the United Nations has established
12 Global Road Safety Performance Targets, with Targets 3 and 4 specifically empha-
sizing safer road infrastructure and improved technical standards.

The International Road Assessment Programme (iRAP) has emerged as a globally
recognized methodology for assessing road safety risks and improving infrastructure.
Developed from regional RAP models in Europe and Australia, iRAP provides struc-
tured tools such as road inspections, star ratings, and risk mapping to help countries
identify high-risk roads and prioritize cost-effective safety upgrades [2], [5].

Malaysia has taken steps to adopt iRAP through initiatives such as MyRAP, coordi-
nated by the Malaysian Institute of Road Safety Research (MIROS). However, effective
implementation at both the national and project levels remains challenging. Key issues
include limited coordination among stakeholders, insufficient integration of iRAP into
planning workflows, and lack of institutional and technical capacity [3], [4].

Despite global progress and increasing adoption in other countries, scholarly re-
search examining the contextual and operational challenges of iRAP in Malaysia re-
mains limited. This study addresses this gap by providing a structured analysis of the
challenges and strategic enablers of iRAP implementation in Malaysia. Using a Rela-
tive Importance Index (RII) analysis of feedback from key stakeholders in the road
safety sector, the study prioritizes institutional bottlenecks and proposes context-spe-
cific strategies to enhance adoption. The findings aim to support alignment between
Malaysia's national road safety initiatives and global performance targets while con-
tributing new insights to the Southeast Asian road safety literature.

2 Introduction

2.1  Overview of the International Road Assessment Programme (iRAP)

The International Road Assessment Programme (iRAP) is a global initiative to reduce
road crashes by evaluating road infrastructure safety. It originated from regional Road
Assessment Programmes (RAPs) in developed countries such as Europe, Australia, and
the United States. The FIA Foundation, WHO, and the World Bank support iRAP to
help low- and middle-income countries identify hazardous road segments and prioritize
cost-effective safety improvements [5]. iIRAP's core tools include road inspections, risk
mapping, star ratings, and investment plans. The star rating system provides a straight-
forward method to assess safety for road users such as vehicle occupants, pedestrians,
motorcyclists, and cyclists using a scale from 1-star (least safe) to S-star (most safe).
These ratings are based on road inspection data analyzed by trained professionals.

In Malaysia, iRAP began with pilot projects supported by MIROS and has expanded
to major expressways and federal roads. However, several challenges have arisen, in-
cluding limited awareness among practitioners, weak integration of iRAP data into
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project workflows, and mismatches between actual road use and existing design stand-
ards [6], [7]. Despite these challenges, iRAP remains a valuable, data-driven approach
to improving road safety. Identifying high-risk locations and informing targeted inter-
ventions supports Malaysia's Vision Zero ambitions and aligns with global objectives
like the UN Sustainable Development Goals. Although uptake has been slow, the pro-
gram offers significant potential to reduce crashes and guide smarter infrastructure in-
vestments across the country.

2.2 Challenges and Strategies to Implement iRAP in Malaysia

The iRAP program is now undertaken in more than 100 countries, with the iRAP Ma-
laysia Programme launched in early 2016 under financial assistance from Shell Malay-
sia for three (3) years. Currently, MIROS is conducting activities under the iRAP Ma-
laysia program. MIROS already covered over 10,000 kilometers of high-volume road
networks in Semenanjung Malaysia, Sabah, and Sarawak. In the first phase of the pro-
gram, four (4) major inter-urban expressways, namely the North-South Expressways
(E1 and E2) and the East Coast Expressways (LPT1 and LPT2), were assessed and
given a Star Rating Score (SRS). MyRAP researchers identified more than 1,000 loca-
tions for improvements. Since 2017, concession companies have upgraded more than
70% of these locations. This initiative reduced the number of high-risk sections and
consequently improved the safety of road users. In 2018, authorities assessed another
five expressways and formulated safety improvement plans for implementation by 2020
(71, [8].

Malaysia has a population of nearly 30 million, and its roads add up to more than
100,000 kilometers nationwide. In 2015, the number of fatalities on Malaysian roads
reached 6,193, marking an increase of more than 1% each year on average over the last
decade [3]. In Malaysia, vehicle collisions relate to network capacity and the non-sep-
aration of opposing flows, high density of intersections, and roadside conditions. In
2007, the international AusRAP project team initiated the iRAP pilot study in Malaysia.
This pilot project involved the AAM (Automobile Association Malaysia), JKJR (Ma-
laysian Road Safety Department), MIROS (Malaysian Institute of Road Safety Re-
search), AAA (Australian Automobile Association), and the ARRB Group [8]. The
Malaysian government agencies supported the pilot project through the Ministry of
Works, the Ministry of Transport; private entities are the highway concessionaires,
namely North-South Expressways (PLUS) and ANIH Berhad (formerly MTD Prime
Sdn). Bhd., the research and education institutional body, Universiti Putra Malaysia,
and Kumpulan IKRAM Sdn. Bhd. A total of 3,687 kilometers of federal roads and ex-
pressways were surveyed and inspected using the ARRB Group Hawkeye 2000 video
processing system. MyRAP researchers conducted the Star Rating Score (SRS) assess-
ment using the iRAP Star Rating Model Version 2.1, which was developed based on
the EuroRAP and AusRAP models. The results discovered that 91% of federal roads
and 13% of rural expressways were rated three (3) stars and below for vehicle occupants

[8].
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Thus, this research poses several questions: What are the challenges to implementing
iRAP in Malaysia? What are the strategies for successfully implementing iRAP in Ma-
laysia? Therefore, this research is vital in providing information to Malaysian govern-
ment agencies and related stakeholders in road safety engineering. This data will help
the associated stakeholders to allocate a sufficient maintenance budget accordingly,
thus increasing road safety in the affected areas. Hence, this research will highlight the
challenges and strategies for implementing iRAP in Malaysia.

3 Research Methodology

The researchers identified the targeted respondents using a sampling frame derived
from the CIDB and MBAM databases, which comprised consultants, contractors, gov-
ernment officers, and other road safety professionals actively engaged in road and high-
way projects. The researchers structured the questionnaire into four (4) sections: Sec-
tion A (Respondents' Demographic Profile); Section B (iIRAP Awareness among Re-
spondents); Section C (Challenges to Implement iRAP in Road and Highway Projects
in Malaysia); and Section D (Strategies to Implement iRAP in Road and Highway Pro-
jects in Malaysia). The questionnaire was designed using both a nominal scale (Yes or
No) and an ordinal five-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree) to assess the respondents' level of agreement.

The researchers conducted a descriptive analysis using percentage distributions in
Microsoft Excel. They also performed a reliability test using Cronbach's Alpha to meas-
ure the internal consistency of all factors using the Statistical Package for Social Sci-
ences (SPSS) software. Furthermore, they statistically analyzed the Likert scale re-
sponses to rank all factors using the Relative Index Inequality (RII) formulae adopted
from Sergeant and Firth's research method [9]. This study presents the RII formulae as
follows:

RII = ( 5ns+ 4n4+3n;3 +21’12+1HL) (1)
ns+ ng4 +n3 +tno+ng

This research uses Raosoft's sample size calculator to determine a target population
size consistent with available contact lists [11]. This study presents the equation for
sample size calculation as follows:

x =Z(c/100)2r(100-r) )
n=Nx/((N-1)E2 + x) 3)
E = Sqrt[(N - n)x/ n(N-1)] 4)

Where:
N is the population size, r is the fraction of responses research is interested in, and Z(c/100) is the critical

value for the confidence level c.
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The researchers employed a simple random sampling technique for this study, as it
ensures that each element in the population has an equal probability of selection, fol-
lowing the sampling method in research conducted by [10]. An online questionnaire
survey was used as the primary data collection tool, distributed via Google Forms to
targeted respondents through their registered email addresses. Out of 384 individuals
contacted, 111 respondents completed and submitted usable questionnaires, resulting
in a response rate of approximately 58%.

According to the calculator, the recommended sample size was 193. Although the
achieved sample size was lower than the recommended minimum, the responses offer
valuable insight, particularly from professionals directly involved in road safety engi-
neering. However, the researcher acknowledges that the reduced sample size may limit
the statistical generalizability of the findings. Furthermore, using an online survey in-
troduces potential non-response bias, as participation was contingent upon respondents'
access, availability, and willingness to engage via email. Despite these limitations, the
diversity of respondents, spanning consultants, contractors, government officials, and
other stakeholders, supports the credibility of the results and ensures representation
across key sectors. The researchers recommend that future studies employ larger and
more representative samples, possibly through a mixed-mode survey approach, to im-
prove response rates and reduce bias.

4 Results and Discussions

4.1 Respondent's Demographic Profile

The researchers conducted a Cronbach's Alpha reliability test to assess the internal con-
sistency of the questionnaire items before analyzing the contributing factors. Results
indicated satisfactory reliability, with a Cronbach's Alpha of 0.735 for challenge-related
factors and 0.673 for strategy-related factors, both exceeding the acceptable threshold
of 0.7 as recommended by [12].

Out of the 111 respondents, 65 individuals (58.6%) reported involvement in road
safety engineering projects within the past five years. A significant proportion of ongo-
ing road and highway projects reported by respondents were located in East Malaysia
(72.1%), compared to West Malaysia (27.9%). In terms of age distribution, the majority
of respondents were young professionals aged 18 to 35 years (n = 94, 84.7%), followed
by those aged 36 to 50 years (n = 11, 9.9%), and those aged above 50 years (n = 6,
5.4%).

Regarding the employment sector, more than half of the respondents were employed
in contractor companies (n =58, 52.3%), followed by consultant firms (n =29, 26.1%),
federal and state government agencies (n = 13, 11.7%), private professionals (n = 6,
5.4%), and academic institutions (n = 5, 4.5%). The respondents also represented a
variety of professional roles, with the largest group being site engineers (n = 54, 48.6%),
followed by quality assurance and quality control (QAQC) engineers (n = 16, 14.4%),
design engineers (n = 15, 13.5%), project managers (n = 12, 10.8%), resident engineers
(n =8, 7.2%), lecturers (n = 5, 4.5%), and a single respondent serving as a member of
a board of directors (n = 1, 0.9%). These diverse demographic characteristics indicate
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that the study successfully captured a broad range of perspectives from professionals
actively involved in road safety and infrastructure development. Table 1 presents a
summary of the demographic profile distribution as follows:

Table 1. Respondent's Demographic Profile.

Category Items Frequency Percentages
Involvement in the road safety engi- Yes 65 58.6%
neering field for the past five years No 46 41.4%
. . East Malaysia 80 72.1%
Current Project Location West Malaysia 31 27.9%
18 - 35 years 94 84.7%
Age 36 - 50 years 11 9.9%
50 years above 6 5.4%
Contractor Companies 58 52.3%
Consultant Companies 29 26.1%
Working Sector Federal and State Government 13 11.7%
Private Professionals 6 5.4%
Academician 5 4.5%
Site Engineer 54 48.6%
QAQC Engineer 16 14.4%
Design Engineer 15 13.5%
Designation Project Manager 12 10.8%
Resident Engineer 8 7.2%
Lecturer 5 4.5%
Board of Directors 1 0.9%

4.2  The Awareness of the International Road Assessment Programme (iRAP)

Table 2 shows the respondents' awareness of iRAP implementation in Malaysia. The
researchers asked the respondents to state their opinion about iRAP implementation in
Malaysia by selecting either a 'Yes' or 'No' answer. Based on the results below, 1 out of
110 respondents did not agree that road engineering elements contribute to road safety
in Malaysia. Meanwhile, (n=110) 99.1% of the respondents supported the idea that road
engineering contributes to road safety in Malaysia. It shows that respondents know that
road engineering plays an essential component in road safety based on technical aspects
rather than its applications, tools, and current technology, such as iRAP. Usually, road
safety will involve a Road Safety Audit (RSA) at Stage 5 of an existing roadway or
newly operated road project. The technical project team will do RSA within one to three
months after the public officially uses the road. There were 62 respondents (55.9%),
and more than half of the respondents did not know about iRAP. Only 49 respondents
(44.1%) were aware of iRAP through dedicated websites, news, documentaries, online
videos (YouTube), printed media (booklets and brochures), and social media (Facebook
and Twitter). Unfortunately, only 32 respondents (28.8%) indicated awareness that the
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Malaysia Institute of Road Safety Research (MIROS), in collaboration with local ex-
perts, conducted the iRAP preliminary project and launched it in Malaysia in early
2016, while the remaining 79 respondents (71.2%) reported no awareness of the initia-
tive.

Table 2. iRAP Awareness among respondents.

Item/ Questions Nominal Scale  Frequency  Percentages

Do you agree that road engineering elements contrib- ~ Yes 110 99.1%

ute to road safety in Malaysia? No 1 0.9%

Do you know what the International Road Assessment Yes 49 44.1%
Programme (iRAP) is? No 62 55.9%

Are you aware that the iRAP preliminary project was

conducted by the Malaysian Institute of Road Safety Yes 32 28.8%
Research (MIROS), associated with local experts, and  No 79 71.2%

was launched in Malaysia in early 2016?

4.3  Factors Contributing to Challenges to Implement iRAP for Road and
Highway Projects in Malaysia

Table 3 presents the respondents' perspectives on the key factors contributing to the
challenges of implementing iRAP in Malaysian road and highway projects. The results
indicate that the most significant challenge was the lack of clearly defined roles and
responsibilities among project teams and stakeholders (RII = 3.61). These results reflect
institutional fragmentation and the need for a structured project governance framework
in iRAP execution. Unlike developed countries such as the United States, where the
National Highways Authority has formalized institutional roles through centralized
iRAP partnerships, Malaysia still faces coordination difficulties between government
agencies, contractors, and consultants. A transparent operational chain of command
may delay decision-making and diminish the iRAP project's accountability in Malaysia.

The following key challenge is inadequate supervision during project delivery
(RII = 3.53). These results suggest a gap in regulatory enforcement and the iRAP pro-
ject management systems. Ensuring the quality of an iRAP project requires thorough
supervision and standard operating procedures (SOPs) specific to iRAP compliance. In
addition to management challenges, other challenges include the shortage of experi-
enced technical personnel during project execution (RII = 3.49), pointing to a capacity-
building gap within the local industry. These results are especially relevant considering
that iRAP assessments require trained coders, data collectors, and analysts to rate road
safety risks accurately. As implemented in other jurisdictions, Malaysian projects may
struggle with consistent data quality without dedicated training programs or formal cer-
tification pathways.

Respondents also highlighted the lack of formal communication channels and proper
documentation procedures (RII = 3.41), which impairs institutional memory and re-
duces project continuity and oversight efficiency. Lastly, limited stakeholder engage-
ment through strategic and effective communication (RII = 3.37) reflects a broader
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challenge in inter-agency collaboration. Unlike multi-sectoral coordination platforms
in other countries, Malaysia lacks a unified mechanism to align road safety goals across
various road and highway projects. These findings suggest that without institutional
reforms, workforce development, and cross-sector engagement strategies, Malaysia
may continue to face implementation inefficiencies in its road safety programs despite
adopting a globally recognized system like iRAP.

Table 3. Ranking of the Factors Contributing to Challenges to Implement iRAP in Road and
Highway Projects in Malaysia

Ordinal Scale

Categories Factors 1 5 3 4 5 RII Ranking

Clearly define the project teams' and 1 1 19 23 5 3.61 1
stakeholders' roles and responsibilities by
the project manager.

Good supervision during project delivery 2 3 17 21 6 3.53 2
by the related stakeholders.

The organization provides experienced 0 1 29 13 6  3.49 3
staff during the project execution.

The organization establishes a formal 0 3 24 21 1 341 4

communication channel and efficiently
provides proper documentation for future

Challengf{s 0  reference.
Implement RAP “giakeholder involvement through strate- 1 6 18 22 2 3.37 5
in Road and . . S
; gic and effective communication is essen-
Highway Pro-

tial for securing institutional support and

facilitating project implementation.

Monitoring by related parties onthe qual- 0 10 19 18 2 3.24 6
ity of work during the implementation of

the improvement.

jects in Malaysia

Long-term monitoring works. 2 10 17 18 2 3.16 7
Financial support in conducting the iRAP 2 10 22 14 1 3.04 8
survey is fully supported.

Financial support in carrying outroadin- 2 13 16 17 1 3.04 9

frastructure improvement activities is
fully supported.

Note: Likert scale used namely: 1- Strongly Disagree, 2- Disagree, 3- Neutral, 4- Agree, 5-Strongly Agree.

4.4  Factors Contributing to Strategies to Implement iRAP in Road and
Highway Projects in Malaysia

Table 4 summarizes the top five strategic factors respondents identified as critical for
implementing iRAP in Malaysia. Unlike the previous section, these findings focus on
enabling conditions and practical actions to enhance adoption and performance. The
most significant strategy, as rated by respondents, is for the government agencies to
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allocate financial support incentives and invest in road safety infrastructure, tools, ma-
chinery, and equipment (RII = 4.53). These results reflect the foundational need for
budgetary commitment and resource provisioning, essential for sustaining any long-
term road safety program. Dedicated funding streams are required, often tied to inter-
national development loans or grants, to scale iRAP road safety interventions.

Table 4. Ranking of the Factors Contributing to Strategies to Implement iRAP in Road and
Highway Projects in Malaysia

Ordinal Scale

Categories Factors 1 5 3 4 5 RII Ranking

The government should allocate fi- 0 0 3 17 29 453 1
nancial support incentives and invest

in road activities, tools, machinery,

and equipment for iRAP.

High priority should be giventomon- 0 0 3 18 28 451 2
itoring the quality and performance of

materials used in iRAP projects to en-

sure their benefit for long-term sus-

tainability.

Develop an effective communication 0 0 3 19 27 449 3
tool or system for the iRAP project

users to plan, organize, and track the

progress of road work infrastructure.

Strategies to Imple-
ment iRAP in Road
and Highway Pro-
jects in Malaysia

Engaging all-level government, 0 0 5 17 27 445 4
NGOs, and the private sector to en-

sure sufficient resources to participate

in the iRAP project.

Develop training and carry outroad 0 0 6 17 26 441 5
safety workshops and education sem-

inars on iRAP.

Note: Likert scale used namely: 1- Strongly Disagree, 2- Disagree, 3- Neutral, 4- Agree, 5-Strongly Agree.

Secondly, monitoring the quality and performance of construction materials used in
iRAP projects (RII = 4.51) is crucial for ensuring long-term sustainability. Adopting
higher-quality materials reduces project lifecycle costs and ensures that safety treat-
ments such as barriers, delineation, and pedestrian facilities remain effective over time.
Besides that, implementing third-party auditors or compliance for iRAP projects can
help institutionalize material quality control. Respondents also emphasized the im-
portance of developing an effective communication system to plan, organize, and track
road work infrastructure progress (RII = 4.49). Digital platforms, dashboards, and GIS-
based monitoring tools have succeeded in other regions by enhancing project transpar-
ency and facilitating real-time decision-making. To improve project coordination and
public accountability, Malaysia could benefit from integrating such tools with iRAP
systems.
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The fourth strategic factor identified is the engagement of all government agencies,
NGOs, and private sector partners to ensure sufficient resources and inclusive partici-
pation (RII = 4.45). Lack of a national coordination mechanism fully integrating civil
society and private actors into road safety intervention programs. Involving insurance
companies, health institutions, and community organizations can accelerate public buy-
in and improve local enforcement of road safety norms. Lastly, the respondents ranked
training programs and road safety education workshops on iRAP (RII = 4.41) as a vital
enabler. This aligns with international best practices emphasizing capacity-building as
the cornerstone of successful iRAP scaling. The lack of continuity of current training
efforts is also an issue. A formal training curriculum, perhaps in partnership with uni-
versities or accredited institutions, would improve technical competencies and institu-
tionalize iRAP knowledge across multiple stakeholders in Malaysia. In summary, these
strategies highlight the importance of government agencies' leadership, inter-agency
collaboration, and capacity development in transforming iRAP from a technical tool
into an operationally effective road safety framework. The comparison with peer coun-
tries illustrates that Malaysia's path forward requires financial investment and institu-
tional innovation.

Conclusion

This study employed a structured online survey to investigate the awareness, chal-
lenges, and strategic priorities of implementing the iRAP projects in Malaysia. Drawing
on insights from 111 professionals involved in road safety engineering, the research
focused specifically on the role of road engineering as a proactive approach to reducing
road crash risks. While the analysis centered on infrastructure-related factors, it did not
encompass other critical dimensions that significantly influence road safety outcomes,
such as human behavior, environmental conditions, or vehicle-related issues. The find-
ings indicate a key challenge is the lack of clearly defined roles and responsibilities
among project team members, highlighting institutional and managerial gaps in current
implementation practices.

Respondents also emphasized that the Malaysian government's agencies must pro-
vide targeted financial support and invest in essential tools, equipment, and road infra-
structure enhancements to enable the effective adoption of iRAP standards. To enhance
the practical relevance of iRAP in Malaysia, future studies should expand the scope to
include an in-depth examination of operational, communication, governance, financial,
and quality assurance challenges. Evaluating the effectiveness of iRAP implementation
through real-world case studies (fatal road accident cases) will provide critical evidence
to inform national road safety policy, strengthen institutional readiness, and align Ma-
laysia's infrastructure development with global safety benchmarks. The findings of this
study serve as a foundation for further academic research and strategic planning to ad-
vance the role of iRAP as a key tool in Malaysia's road safety transformation.
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