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Building Information Modelling (BIM) is a combined approach of technologies and
processes that revolutionizes how buildings are designed, constructed, and managed
virtually, enhancing collaboration. As the leading digital tool in construction, BIM is
critical in improving workplace safety by identifying hazards and risks, thus elevating
project safety standards. The study investigates the influence of BIM on safety and
health in Malaysia's construction sector, focusing on its adoption by local firms and
identifying specific health and safety issues related to its use. Data from the
Department of Safety and Health (DOSH) and interviews with industry professionals
informed our analysis. A quantitative methodology was adopted to pursue empirical
investigation, wherein surveys were disseminated among contractors, consultants, and
project managers. Data analyzed using SPSS revealed a significant increase in BIM usage
in Malaysia's construction industry, rising from 13% to 48% among public and private
sector respondents. This highlights a growing appreciation for BIM's benefits in
construction. BIM is a crucial risk management tool in construction, notably reducing
fatal accidents by enabling spatial clash detection, hazard anticipation, and
implementing fall protection strategies. It also offers detailed parametric data for a
building's entire lifecycle. Despite its effectiveness in large projects, BIM still faces
challenges in broader adoption. High operational costs and time investment deter its
implementation. Small to medium-sized enterprises often overlook BIM's long-term
benefits, perceiving it as a cost rather than an asset. Barriers also include a lack of
expertise, awareness, and stakeholder collaboration.

1. Introduction

Building Information Modelling (BIM) is a collaborative process that combines design and
management, involving various construction professionals to create a unified 3D model. Its capacity
to reduce costs and time while boosting productivity has led to its growing adoption [1 The Director
of Malaysia's Public Works Department originally advocated using BIM in 2007, recognising its
benefits for cost savings and averting design flaws during planning. BIM improves collaboration
among industry specialists such as architects, engineers, and contractors, allowing for more efficient
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problem-solving in construction projects.Health and safety (H&S) are paramount in construction, an
industry known for its hazardous nature due to complex onsite activities [2]. BIM extends beyond
design and management as a safety tool for hazard identification and planning in the preconstruction
phase [3]. It facilitates the virtual construction of buildings, reducing ambiguities and enhancing
safety through risk modeling and assessment. BIM's uses include worker safety training, design for
safety, accident analysis, and maintenance safety management [4].

This study examines BIM's development, global application, and implementation in Malaysia,
focusing on its role in improving construction safety. Its primary objective is to assess BIM's
integration within Malaysian construction companies and explore its advantages for the country's
construction sector.

2. Literature Review
2.1 Background of BIM

Header Building Information Modelling (BIM) is an integrated process involving consistent and
accurate information management from a project's design stage to its operation [5]. BIM transcends
traditional contractor use, benefiting architects and civil engineers [6]. Azhar et al. [7] describe BIM
as a multifaceted platform for n-D modeling, improving communication and collaboration in the
Architecture, Engineering, and Construction (AEC) industry. It spans from 3D modeling to scheduling,
costing, and facility management, integrating technology with operational processes and significantly
transforming the industry. The national BIM standard defines it as a digital representation
encompassing an object's physical and functional characteristics. It is a reliable decision-making
resource throughout a project's life cycle, from inception to demolition [8]. BIM's usage and
interpretation vary across users and organizations, reflecting its flexibility in different project phases,
including preconstruction, construction, and post-construction [9].

2.2 Implementation of BIM in International Developing Countries

Architectural design practices remained relatively static until the mid-nineteenth century, with
engineers relying on conventional methods [10]. BIM has revolutionized construction practices,
gaining widespread adoption globally in developed and developing nations. A McGraw Hill
Construction study also highlights BIM's rapid global expansion [11].

BIM implementation varies in depth and function across projects, represented by levels ranging
from O to 6, each indicating a different degree of maturity and data integration [12]. Originating in
the 1990s, BIM has become integral to industrialized nations' AEC sectors. Since implementing the
National BIM Policy Programme in the 1990s, the United States has been at the forefront, particularly
at level 3 of BIM usage. Following suit, the United Kingdom (UK) mandated joint 3D BIM for projects
by 2016 and aspired for level 2 BIM implementation under its Digital Built Britain initiative.

Finland's HUT-600 project in 2002 pioneered integrated BIM projects. Since 2016, Australia has
mandated BIM for government-supported projects, guided by the Department of Planning,
Transport, and Infrastructure. Singapore's Building and Construction Authority initiated the Corenet
project in 1990, though its advancement was slower than expected. Conversely, Hong Kong is in the
growing stages of BIM adoption, with the Hong Kong Institute of Building Information Modelling
(HKIBIM) established in 2009 [13].

162



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 161, Issue 5 (2026) 161-173

2.3 Implementation of BIM Adoption in the Malaysian Construction Industry

The National Building Specification (NBS) was surveyed to assess the implementation of Building
Information Modelling (BIM) in the United Kingdom, Malaysia, Canada, Japan, and Denmark. The
survey revealed that the utilization of BIM varied among these countries, with Denmark exhibiting
the most extensive implementation rate [14]. The rising demand for large-scale projects,
municipalities' transition to digital platforms, government incentives that support BIM, and standards
set by semi-government organizations are just a few factors driving Denmark's BIM business growth
[16]. Figure 1 shows the level of Malaysia's BIM implementation compared to the global BIM
implementation in 2016.
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Fig. 1. Malaysia's BIM adoption compared to some other countries

Figure 2 showcases the comparative BIM adoption rates in Malaysia and the UK. The UK leads
with a higher % adoption rate at 69%, compared to Malaysia's 49% [15]. This disparity is attributed
to the UK's early BIM adoption and its 2016 mandate for BIM implementation. The UK's global
leadership in BIM usage, service delivery, and standard development further consolidates its position
[16]. In Malaysia, a notable awareness of BIM within the construction industry indicates a widespread
familiarity with its applications. As reflected in the latest data compared to the BIM Report 2016, the
growth in Malaysia's BIM adoption rate highlights the evolving landscape and potential for BIM's
future expansion within the Malaysian construction industry.
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Fig. 2. Analysis of BIM Implementation in Malaysia and the UK in 2019

163



Journal of Advanced Research in Applied Sciences and Engineering Technology
Volume 161, Issue 5 (2026) 161-173

2.4 BIM for Construction Safety Planning

The construction sector is notably afflicted with workplace accidents, often leading to severe
injuries and high fatality rates [17]. This issue is starkly highlighted compared to other industries, such
as manufacturing [18]. Figure 3 shows that in the past five years, approximately 1,129 Malaysian
construction workers have suffered fatal or severe injuries on the job. As reported, this equates to
an average of one fatality every two working days in the construction industry [18], based on statistics
from the Department of Safety and Health (DOSH), Malaysia. Despite increased attention to safety
management, the construction industry continues to see a worrying rise in fatal accidents, outpacing
other sectors, as shown in Figure 4. This trend highlights the industry's need for adequate safety
measures and interventions.
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Fig. 3. The data on both fatal and non-fatal incidents in the Malaysian construction
industry spans the years 2018 to 2022
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Fig. 4. Fatal accident count by sector in Malaysia (January-May 2023)

The analysis of Malaysia's building industry accident statistics reveals a high and persistent rate
of incidents, highlighting an urgent need to revise safety protocols in construction. Construction
safety performance is influenced by factors like workforce, skill shortages, limited experience,
resource availability, safety attitudes, and project size, value, budget, and schedule constraints [19].
Poor work planning, inadequate equipment, insufficient training, ineffective communication, and
lack of leadership impede safety effectiveness [20].
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Challenges in safety measures are often due to poor coordination among designers, engineers,
and safety coordinators [21]. Workers and managers may lack safety awareness, leading to accidents
and economic losses [19]. This calls for innovative solutions to address these safety concerns in the
construction sector.

BIM acts as a pivotal tool for improving H&S practices in construction. It enables better
understanding and mitigation of site accidents, enhancing safety planning and hazard identification.
BIM is essential for detecting construction-related physical and spatial conflicts [22]. Four-
dimensional (4-D) BIM aids in visualizing, analyzing, and mitigating project hazards throughout the
construction lifecycle [21]. Integrating BIM with laser scanning can identify risks like falls and cave-
ins, creating detailed site models [23].

Zhang et al. [24] conducted a study to create an automated BIM system that can identify potential
fall hazards at construction sites based on the construction schedule. The system aims to assist in
labor-intensive modeling and planning tasks related to fall prevention and enhance workers' safety
awareness by visually representing the potential hazards. After modeling the fall protection railing
component, the railings will be mounted on the structure using a BIM model [25]. The researchers
could see various falling risks or hazards throughout the 3D view that were not visible while
performing the entire process utilizing the manual 2D plan view [26]. Meanwhile, the 4-D offers the
project contractor and all site practitioners complete and better data on where and when the railings
will be removed or installed during the development [25]. Figure 5 shows safety railings along the
borders of cast-in-place slabs and guardrail posts placed in pre-designed holes.

Guardrails

Fig. 5. An example of fall protection planning in BIM

In addition, scaffolding accidents among construction workers also contribute to the highest rate
of fatal accidents [27]. Scaffolding systems, formwork, and shoring systems are examples of
temporary structures that aid in installing bulk materials. BIM's automated safety verification and
risk management capabilities are instrumental. It is a base for BIM-related technologies and risk
analysis during project development [28].

Kim and Teizer [29] devised a rule-based system that autonomously designs scaffolding systems
for proactive management in BIM. A regulation was formulated based on the existing procedure for
developing and implementing scaffolding systems. The suggested computational methods
autonomously identify both geometric and non-geometric characteristics in building models and
generate a design for a scaffolding system that can be utilized by a practitioner onsite. The system
initiated a comprehensive analysis to accurately determine the areas that require scaffolding and
produced the relevant scaffolding design using BIM. BIM can also function as a rule-checking software
tool during planning and design, optimizing safety and design [28]. By incorporating data on
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hazardous materials, BIM models enable scenario visualisation, aid designers in decision-making and
methodology selection and provide safety enhancements for construction tools [30].

3. Methodology

This research assesses the utilisation of BIM in Malaysia and its benefits for construction health
and safety. The methodology involved a literature review, a survey questionnaire, and validation
through semi-structured interviews. The literature review, conducted online, explored global BIM
deployment using various sources, including journals, international conferences, and government
publications, focusing on McGraw Hill Construction's 2014 BIM reports [31]. Primary data was
collected via a modified questionnaire distributed to construction experts through an online Google
Form. The study employed convenience sampling, as suggested by Rowley [32], due to the diverse
and widespread backgrounds of construction workers. This approach was chosen for its suitability in
reaching respondents across various regions. Potential respondents, including contractors,
consultants, and project managers, were identified using the Construction Industry Development
Board (CIDB) database.

Out of the 300 questionnaires distributed, 168 responses were received, yielding a 56% response
rate. This sample size, well above the minimum of 30 for statistical analysis [33], is considered
adequate for drawing statistical inferences. Odeyinka et al. [34] state that a 20-30% response rate is
typically sufficient in construction industry surveys. Data analysis was conducted using SPSS 29
software, employing descriptive statistics such as mean score, percentage, frequency, and
correlation.

4. Result and Discussion
4.1 Respondent Profile

Table 1, using frequency distribution, presents the demographics of the survey participants from
the Malaysian construction industry, including quantity surveyors, architects, and project managers,
among others. The majority of respondents were contractors (48%), followed by architects (24%),
civil and structural engineers (15%), and others (13%). This variety in professions ensures diverse
perspectives on BIM adoption within the industry.

Table 1
Demographic Profile of Survey Respondents
Item Respondents Percentage (%)
Gender Male 54%
Female 46%
Total 100%
Age 25-30 years 20%
31-35 years 24%
36-39 years 31%
>40 years 25%
Total 100%
Education Master's Degree 21%
Qualification Bachelor's degree 60%
Diploma 19%
Total 100%
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Table 1 (contined)
Demographic Profile of Survey Respondents

Item Respondents Percentage (%)

Work Experience <5 years 12%
6-10 years 32%
11-15 years 29%
>15 years 27%
Total 100%

Designation Architect 24%
Contractor 48%
C & S Engineer 15%
Others 13%
Total 100%

Regarding experience, 12% of respondents had less than five years in the construction industry,
while 88% had over five years of experience. This indicates that most responses were from seasoned
professionals, likely providing depth and practical insights. Educational qualifications of respondents
varied, with 19% holding diplomas, 21% with master's degrees, and the majority (60%) possessing
bachelor's degrees, reflecting substantial academic backgrounds. The predominant age group was 31
to 39 years (55%), suggesting that most respondents had considerable life and professional
experience, likely contributing to richer insights into the building industry.

4.2 Classification of Respondent’s Sector

This study categorised respondents based on their sector affiliation, revealing that 60% were from
the private sector, while 40% represented the public sector. The higher private sector participation
might be influenced by the Malaysian government's mandate for BIM implementation in general
construction projects with budgets over RM100 million [35]. This directive likely sparked increased
interest in BIM among private sector professionals, especially following the CIDB's recommendation
to mandate BIM in specific personal projects by 2020 [36].

BIM is increasingly vital in Malaysia for managing complex and high-risk construction projects
[37]. However, challenges exist, particularly among local contractors in Grade 1 (G1) to Grade 6 (G6)
classification, due to limited IT adoption and the financial costs associated with acquiring BIM tools
and training [38]. To mitigate these challenges, the Malaysian government has introduced a grant
program under Multimedia Super Corridor (MSC) Malaysia, offering to fund for BIM training to
undergraduates, organizations, and individuals [39].

4.3 Awareness of the BIM Process's Implementation

For top management in construction, understanding the installation and processing of BIM is
critical for making informed decisions on adopting BIM technologies in projects. While BIM
implementation is complex, requiring information from diverse sources, comprehending the process
can facilitate overcoming these challenges. This study evaluated participants' knowledge of the BIM
implementation process, revealing that many are familiar. However, the proportion of professionals
with a high understanding of technology applications and processes is still lower than expected, with
an overall awareness level of 88%.

The study also explored respondents' awareness of BIM concerning the Construction Industry
Transformation Programme (CITP). Findings show that awareness of BIM within CITP has increased
from 33% to 66%, indicating that a majority are informed about CITP's BIM initiatives. The increasing
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awareness of BIM in Malaysia indicates its growing importance in advancing the construction sector.
This trend suggests a future with more widespread implementation of BIM standards [15].

4.4 BIM Adoption in the Malaysian Construction Industry

The integration of BIM in Malaysian construction is significantly influenced by an organization's
readiness to incorporate technology. Figure 6, illustrating BIM adoption rates, indicates a relatively
low implementation level in the private and public sectors. This low uptake is attributed to a lack of
understanding, cost concerns, awareness issues, and resistance to shifting from traditional practices.

® No
H Yes

Maybe

Fig. 6. Application of BIM in organizations

Policy-related challenges further complicate BIM implementation. A significant hurdle is the
absence of clear policies for BIM deployment, leading to its slow and ineffective adoption. Latiffi et
al. [39] highlight the confusion caused by personal BIM guidelines created by industry participants,
contributing to a fragmented approach since 2013. Previous surveys corroborate that BIM adoption
remains minimal due to these persistent issues [36, 38]. Additionally, around 26% of respondents
from both sectors are unaware of their organizations' BIM usage, reflecting a general lack of
understanding about the technology.

4.5 Frequency of BIM Application in Organisations

Figure 7 presents the frequency of BIM application in respondents' organizations, categorized as
never, rarely, sometimes, often, and always. The data shows that 22% of participants have never
used BIM in their construction projects, while 18% used it rarely. Notably, the cumulative percentage
of respondents using BIM sometimes, often, and always is 60%, suggesting a significant level of
engagement with BIM technology in the Malaysian construction industry.
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Fig. 6. Frequency of BIM application in organizations

This usage level indicates a growing implementation of BIM, with practical application as key to
overcoming implementation challenges and understanding the technology's optimal use. It is
recommended that construction organizations begin adapting to BIM and encourage regular use
among their teams. Such practice will facilitate the integration of BIM into their operational
frameworks. The statistic reflects an increasing recognition of BIM's value and significance in
construction projects.

4.6 Benefits of BIM in the Construction Industry

Adopting BIM brings diverse benefits across the construction lifecycle, varying with different roles
and project goals. Respondents rated potential BIM benefits, with the findings organized in Table 2
by mean scores. The primary benefit identified is effective cost planning in the design phase (mean
score of 4.00), followed by better trade coordination to prevent rework (mean score of 3.68) and
minimization of construction phase changes (mean score of 3.58). Additionally, BIM was recognized
for enhancing onsite collaboration and communication (fourth-ranked, mean score 3.46), improving
construction safety (fifth-ranked, mean score 3.38), and reducing project lifecycle duration to avoid
delays (sixth-ranked, mean score 3.26).

Table 2

Benefits of BIM in the Construction Industry

No Benefits Mean Ranking

B1  The planning stage allows for more effective construction cost 4.00 1
estimation.

B2  BIM allows you to coordinate trade and subcontractors better, 3.68 2
detecting any MEP, internal or external clashes before construction
begins

B3 Visualize the project in preconstruction. Gaining a comprehensive 3.58 3

perspective from the outset reduces the need for costly and time-
consuming modifications in the future.

B4  Improve onsite collaboration and communication. 3.46 4
B5  BIM can make buildings safer by finding hazards before they become 3.38 5
problems and planning and visualizing how things will work on the
job site.
B6  BIM allows design and documentation to be done at the same time. 3.26 6

As a result, BIM saves time by shortening project cycles and avoiding
construction schedule delays
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Interviews further validate BIM's role in boosting productivity, efficiency, cost-effectiveness,
and time saving and enhancing safety and management in the construction sector. The trainer
highlighted the ongoing expansion and improvement of BIM applications across the construction
industry. However, there is a perceived gap in evidence or comprehensive case studies supporting
BIM's cost and time-saving benefits across all project stages. The interviewee highlighted the
significance of showcasing the advantages of BIM, such as heightened productivity, efficiency, cost
and time reductions, and excellent safety and management, to promote wider acceptance within the
construction sector. An alternate strategy might involve implementing a mandate that necessitates
the use of Building Information Modelling (BIM), ensuring its thorough execution. This approach
would provide a more complete understanding of the project from the outset, thereby reducing the
need for costly and time-consuming modifications in the future.

4.7 Implementing BIM to Improve Safety Performance
This section examines the impact of BIM on improving H&S in construction, analyzing the key

factors that influence its effective implementation. The validity and correlation of the data are
presented in Table 3.

Table 3
Correlation Summary

Factors to implement BIM Correlation Correlation

Coefficient, r  Strength

Construction has an inadequate safety record compared to other 0.587 Strong
industries
Sharing safety knowledge is challenging with only safety 0.511 Strong
regulations
Contractors are often entirely responsible for construction site 0.541 Strong
safety
Factors affecting occupational safety include project delivery 0.653 Strong
technique, work system, and size of the construction site
By examining safety history, traditional safety analysis estimates 0.471 Medium
risk scenarios and adjusts schedules
Poor work planning, equipment, miscommunication, training, and 0.529 Strong
leadership can all impact health and safety.
Accidents result from human behavior, the site environment, and 0.539 Strong
poor safety management
Safety is affected by skilled labor, resources, experience, safety 0.513 Strong
attitudes, project size, time, and money.
BIM manages onsite design and safety and controls the ideal 0.569 Strong
timeline
BIM authoring tools use VR for virtual danger assessment, 0.560 Strong
professional training, and safety design.
BIM automatically creates temporary structures and assesses 0.472 Medium

their safety

Table 3 shows that the p-value for all factors is less than 0.001, well below the standard
significance level of 0.05. This indicates a strong relationship between all the factors examined.
However, some factors displayed Pearson correlation values ranging from 0.31 to 0.50, denoting a
moderate correlation. Despite this, the overall correlation results are considered positive and
indicate significant relationships. The top three factors identified for the effective implementation of
Building Information Modelling (BIM) in construction to enhance safety performance are related to
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occupational safety. These include the project delivery method, the work system, and the size of the
construction site, collectively scoring 0.653 in importance. Most respondents agreed that the project
delivery technique and the project's complexity not only affected the quality of the project but also
led to safety. For instance, adopting BIM in construction projects can assist in clash detection. BIM
modeling allows for the simple and successful creation of complicated designs and arrangements and
the education of project participants on various project difficulties. For safety reasons, construction
workers must be aware of the real things and safety threats around them. In addition, Augmented
Reality (AR) technologies help them achieve this understanding effectively. Most respondents agreed
that construction has an inadequate safety record compared to other industries(0.587).
Implementing a 3D BIM model enhances construction safety by enabling more detailed safety
planning, offering more apparent site layouts, and visualizing updated plans and site information.
The third reason BIM can be considered a tool to enhance health and safety is that it manages onsite
design and safety and controls the ideal timeline(0.569). The 3D BIM model enables safety specialists
to identify potential hazards and devise appropriate mitigation strategies effectively.

5. Conclusions

This research assessed the adoption of Building Information Modelling (BIM) in Malaysia's
construction industry. Collaborating with the Construction Industry Development Board (CIDB), the
initiative aims to raise BIM awareness and encourage its use. The survey indicated that 48% of
participants from both public and private sectors are utilizing BIM in their organizations. A notable
finding is that 22% of participants have never used BIM, while 18% have used it rarely. However, 60%
of respondents reported using BIM at least sometimes, indicating a positive trend.

The frequency of using BIM directly influences the development of skills and team knowledge.
Applying BIM leads to more effective implementation, while sporadic use limits its benefits. The study
suggests that merely offering training or seminars is insufficient; practical application is crucial. The
study also found that 26% of participants were unsure if their organizations use BIM, highlighting a
gap in awareness and understanding.

To foster quicker adoption, the study recommends practical workshops demonstrating BIM's
real-world application rather than just discussing its theoretical advantages. The study concludes that
for BIM to be effectively integrated into organizational practices, theoretical knowledge and hands-
on experience are essential. However, the study faced limitations due to its online survey method,
leading to a lower-than-expected response rate. Future studies could delve deeper into how BIM's
advantages influence organizational decisions to adopt it, potentially adopting a broader
methodology for data collection.
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