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Technology Acceptance Model (TAM) is essential to the field of Building Information
Modelling (BIM) implementation especially in the construction industry since the
government mandate, it has become the key towards this perception as an obstacle of
success. While innumerable studies focus on the way contractors, consultants and
stakeholder acceptance towards BIM, therefore, it becomes a method for
improvisation. However, up until present, limitation have been found for government
staffs and perceptions regarding this manner. As to affirm, the government as well as
its organization are the backbone of BIM utilization for every country. Research has
shown that BIM is also influenced by the one who holds the authority by government
mandating its usage strategies, and that representations are generally more effective
than appeals from other users. Thus, this study aims and focuses on examines the
emerging role of government organizations in the context of perceptions and
acceptance towards BIM as well as the readiness of government mandate in facing
challenges for Building Information Modelling (BIM) implementation in Malaysia. In this
study, an online survey was distributed to government staffs that currently uses BIM
across Malaysia. The obtained data were analyzed by statistical tools of IBM SPSS 28 to
empirically test the correlation and impact of the proposed variable. The results showed
that the TAM for BIM and well-structured government mandate will affect the
challenges in BIM implementation. This paper has been organised in the following way.
Starts with introduction, literature review, methodology, results and discussions.
Finished with conclusions accordingly. Additionally, acceptance of BIM technology
would initiate of minimizing the challenges faced by government staffs in Malaysia that
involve in BIM. Good obtained values for TAM and government mandate variables in
explanatory power, concluded this study. Further research is needed in this area of
study to identify well-planned roadmap and proper guideline for government staffs in
strengthening the effectiveness of BIM implementation in the future.
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1. Introduction

A significant turning point in the development of the construction sector was the invention of
Building Information Modelling (BIM). As the first technology designed for construction industry’s
needs, BIM was a ground breaking new integrated tool. Thus, Datuk Ahmad Asri Abdul Hamid, the
previous CEO of Construction Industry Development Board (CIDB), announced that "property
developers in Malaysia, will be mandated to adopt BIM by 2020 for their construction operations.”
[1]. As an outcome, the potential of BIM for a variety of facilities and applications to enhance
performance in the construction sector has lately raised the government's interest in the
development of BIM for the industry. The primary causes of the high BIM adoption rate have been
found as early as BIM adoption and a mandate for the implementation of BIM in 2016 [2]. Hence,
this urges that government plays a vital role in initiating the usage of BIM in Malaysia.

Significant to the situation, the Ministry of Works (KKR) through CIDB, and in collaboration with
parties with interests in the construction industry are in the midst of developing a Construction
Strategy Plan 4.0 (2021 — 2050) to help the construction industry through the changes [2]. The
Construction Strategy Plan 4.0 has also determined 12 main technologies also known as “disruptive
technologies” which will change the future of construction landscape, and the first and main point,
included Building Information Modelling (BIM) [2].

A BIM is a centralised repository of information that contains data about a facility that can be
used as a solid foundation for choices over the course of the facility's life cycle, which is defined as
existing from earliest conception and ending with demolition [3]. Using BIM improves decision-
making, enables more sustainable strategies, and reduces costs for Architecture, Engineering and
Construction (AEC) projects [35]. Achieving greater coordination and collaboration can also speed up
decision-making, limit errors and potential rework, early conflict identification, and increase the cost
saving are the short-listed benefits of BIM from numerous researched done previously [36-37]. The
application of BIM used as visually computer aided software, serve more than its purpose than
merely for designing. BIM not only provide practical benefits, but also helped change the cultural
acceptance and new perspectives of more than just a design tool.

Malaysian adoption rate of BIM found that only 17% of respondents utilised BIM in their
construction projects in 2016, so far, there has been an improvement in 2019, with roughly 49% of
respondents using it in their projects [2]. Hence, demand towards its applicability and acceptability
in Malaysia showing a positive trend, thus this study is important in discovering challenges specifically
for government organisations in implementing BIM.

In New Zealand for an instance, for the industry group, as shown in Figure 1, BIM used has
broadened throughout all phases of the project lifecycle (use of BIM throughout project lifecycle) [4].
Due to that, its acceptance should be tackled in order the benefits could be gained by all users in
construction industry specifically in Malaysia.
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Fig. 1. BIM survey in New Zealand (Source: [4])

In terms of BIM acceptance, numerous scholars have examined the BIM acceptance mechanism
using Technology Acceptance Model (TAM). The theoretical of TAM was proposed by Davis [5], who
believes Perceived Usefulness (PU) and Perceived Eased of Usefulness (PEU) to be the deciding
variables for the adoption of interpretive technology, influencing Behavioural Intention (BI) in this
order. Recently, various study done by previous researches uses this theoretical method in BIM
acceptance mechanism [6-8]. Yet, as shown in Figure 2 below the current study adopted a survey to
explore the acceptance mechanism of BIM in Malaysia. The result in this study could be slightly
different from previous association TAM with BIM by integrating government staff perception and
behaviour in using the modelling with regards of government mandate external pressure.
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Fig. 2. Research Framework
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A study by Eadie et al., [9] highlighted an importance on the government's emphasis and
influence of national investors for BIM adoption. Even though BIM is widening with strong
applicability through each and various countries, Malaysia is still facing challenges in its
implementation. Additionally, in construction industry, there is a slow pace that value technology
invention in general, BIM was particularly stigmatized with the lack of acceptance as well as limited
government mandating was a significant challenge for its implementation. According to a study by
Yang & Chou [10] reports that there are less participants from public sector organisations utilising
BIM in Malaysia than from the private sector. In terms of Building Information Modelling-Facility
Management Integration (BIM-FM), a study also identified that when it comes to the perception of
BIM-FM integration, users have a moderate level of awareness especially in the early stage for the
BIM process [40]. The idea of BIM was not entirely new, but conventional methods based on 2D
application and usage, cause lack of integrating for BIM interoperability were difficult to learn and
use. Information naturally loses value when it is unobtainable, no longer relevant, or incorrect, just
as with any other business system [11]. Thus, this study is critical as it investigate users’ acceptance
that directly involves Technology Acceptance Model (TAM) with BIM, specifically for government
staffs, as its limitation of study were found in this case. Furthermore, adaptability of BIM usage due
to government mandate is also determined in this study. As both, may affect the level of challenges
faced specifically for government organization for the usage of BIM.

This study furthers the body of work discussed above by focussing on the objectives, which are
to investigate the effect of Technology Acceptance Model (TAM) of Building Information Modelling
(BIM) on challenges for its implementation and to determine the relation of government mandate
with challenges for BIM implementation. As these may directly give positive influence for the field of
BIM in construction industry as its benefits.

2. Literature Review
2.1 BIM Technologies

Munianday et al., [12] study examined the trend that in the Middle East and North Africa (MENA)
region still has a poor adoption rate, which puts it at great risk of falling behind. The study comes to
the conclusion that the biggest obstacles to BIM adoption are time and financial constraints. In terms
of education and teaching, findings showed a general absence of BIM teaching and diffusion in higher
education in Cambodia, with students having relatively low self-rated knowledge of BIM and
considerably lower awareness and familiarity with IFC [13]. Meanwhile, in adoption of Artificial
Intelligence (Al)-BIM, the construction industry's widespread implementation for BIM environments
is insufficient to enable effective exploitation of the data they contain or to fully realise the potential
of Al in this manner [14].

Thus, these claims that in all aspect of BIM is still slow in adoption recently. There has been
substantial agreement up to this point over the manner in which BIM deployment is progressing
slow across all sectors of the global construction industry. There are issues with the universality of
much of the published research on the topic. As a result, this study highlights the need to identify
what is causing the implementation of BIM in the government sector to be so challenging in terms of
Technology Acceptance Model (TAM) for government staffs and the weaknesses of existing
government mandate in providing plan for the usage of BIM.

Moreover, previous researchers have investigated the benefits of BIM in wider aspects. In terms
of project management, using BIM software can greatly increase risk management by up to 13% and
communication management by a significant amount by up to 17% [15]. Other than design, a study
by [16] found that BIM is a tool for information management with broad uses. Life Cycle Assessment
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(LCA) could also be used in methodology and tool called Building Information Modelling (BIM),
enabling it to be performed at each step of a project, which could aid the construction sector in
achieving environmental goals [17]. Due to this, the efficiency of BIM implementation and the
efficiency of the construction process are strongly correlated if using BIM [18]. In order to combat
the existing reactive traditional measures that are inefficient in decreasing the effects of
uncertainties that occur in refurbishment projects, this article highlights the actual benefits of
adopting BIM [19]. Based on the BIM parametric modelling process findings by [20] more controlled
utilisation of technical and human resources is made possible by the higher level of assertiveness and
the quality of design and construction planning, which can be obtain by BIM. Somehow, according to
prior studies, Malaysia's building sector uses BIM remarkably little [38-39]. Thus, the usage of BIM
factually provides endless benefits in construction industry. So, its challenges need to be solved in
order for its interoperability could be maintained and sustained in the future.

2.2 BIM with Technology Acceptance Model (TAM)

Uncertainty about technological change and inadequate information are cognitive challenges
that the introduction of BIM directly exposes to stakeholders [21]. The two primary elements that
correspond with resistance to implementing BIM are rational decision-making (uncertainty costs)
and psychological commitment (sunk costs) [22]. Moreover, findings also represented the resultant
thought that abstaining from adopting modernity's (the international style's) is the identity and
collective memory of peoples with using BIM [23]. However, positive findings of the study shows that
Indonesia's construction industry is capable of embracing BIM technology [24]. Due to that, Yang &
Chou [25], highlighted that client’s BIM education and training are crucial for successful BIM
implementation with benefits that can be attained. There are also challenges from the point of view
of the users of the BIM-to-XR in the AEC industry, including the level of acceptance / engagement of
stakeholders, their awareness of XR, the usability of the model, and their acceptance to
bear additional costs for hardware, software, and training [26].

Technology Acceptance Model (TAM) is a key theoretical matter that has dominated the
technology industry for many years. Due to that, its relation also occurs in BIM adoption for the
construction industry. In terms of acceptance, BIM needs to be overviewed its benefits as well as
mitigating its challenges. So that, users would not being burden by its existence. As for researchers,
this study needed as it could improvise the mentality and acceptance of BIM and its challenges of
implementation could be minimized. Specifically for government organisations.

2.3 Government Towards BIM Implementation

The use of government policy and public procurement procedures is advised as effective means
of encouraging this BIM sector-wide utilisation. As for example, in Singapore, by public sector taking
the lead means, the Building and Construction Authority of Singapore (BCA) decided to cooperate
with government procurement entities (GPE) to use BIM on public projects in Singapore [27].
Government and BIM formed the central focus of a study by Zhao et al., [28] study that the
government BIM policy and organisational support have an impact on how well BIM technology is
accepted. Somehow, in Nigeria, it shows that Nigeria's government does not have any policies in
place to promote the utilisation of BIM [29]. This might cause an issue because in China it can be
found that six main obstacles to the adoptionof BIM in China were identified: an
insufficient government leadership or direction, organisational concerns, legal problems, high
implementation costs, opposition to a shift in thinking, and a lack of external encouragement [30].
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In the field of integrated BIM usage, the government should also set more specific policies and
standards to promote prefabricated construction-BIM and offer owners incentive programmes in
order to do it effectively [31]. As well as from contractor’s perspectives, the major conclusion of this
study confirms that government policy (rules and regulations) plays a moderating role between
individual elements influencing contractors' risk attitudes in Malaysian construction enterprises [32].
Somehow, in a few cases, mixed approach could be enhanced in supporting BIM. As for example,
Taiwan is a good observation of where a mixed method (industry- and government-driven) is used
for utilising BIM [10]. Hence, it is fascinating to observe that, the government and the owners,
software vendors and academia are still the important stakeholders as well. These parties are
frequently ignored in prior study and in application [31].

From that point of view, despite the fact that numerous studies have focused on the government
mandate and support for the adoption of BIM. Somehow, very limited study done for this workability
and perception of BIM towards government’s staffs itself, which are the one mainly involving to urge
BIM. As they were the backbone of BIM adaptability could be spread in construction industry, thus,
their role should never being underestimate in these cases.

3. Methodology

Based on Figure 3 below, this study adopts a few phases to empirically understand the specific
mechanism of how government mandate and Technology Acceptance Model (TAM) can support the
Building Information Modelling (BIM) implementation in spite its challenges faced throughout its
accessibility and interoperability. Numerous research method such as an expert review and
qguestionnaires dissemination that was proven by statistical analysis has been accomplished in this
study. First, the root of the problem is the government mandate for BIM implementation. As well as
conceptual model based on Technology Acceptance Model (TAM) with Building Information
Modelling (BIM) for government organizations, theoretical issue was developed in order to collect
data. Second, questionnaire distribution was carried out for government’s staffs that already
implement BIM to obtain data on government mandate for its implementation and TAM for BIM as
well as challenges faced by them. Third, the obtained data were analyzed by statistical method of
SPSS 28 to empirically test the correlation and impact of the proposed variable.
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Fig. 3. The methodology of the current study

Conceptually, an extensive literature review was done to determine gap for the root of challenges
that may cause BIM implementation to be comprehensively done in Malaysia. As a result, limitations
of previous studies which only focused on consumer-based perceptions and not client-based
perceptions. In comparison, this study focuses on the government organizations. Thus, for the
preliminary study phase, observation on trends for the usage of BIM were done by reporting from
NGO’s, government and consumer’s perspective. Then, numerous previous studies were identified
on its scope of studies and reviewed on its conclusion, therefore it may be used for an extension of
study in this research.

A questionnaire survey was distributed to government staffs’ who are currently involved in the
BIM usage. Various method was used to reached the organizations including by email, texting and
google link. A total of 10 replies were collected at the end of the data collecting timeline for it to be
analyzed. The time period took approximately 2 weeks for the data collections, started from April 3
to April 14, 2023. This data was analyzed based on close-ended questionnaire as a research
instrument. Multiple choice responses for the challenges faced in implementing BIM and five-point
Likert scale for government staff’s perception towards government mandate as well as technology
acceptance behavior in implementing BIM that appropriate for this study.

As for data analysis, three steps were involved continuously. First, evaluating each and every
detail of the variable questionnaire validity and reliability for it to be used for further analysis is
Cronbach’s alpha reliability and validity test. Second, to find the correlation between variables by
using Pearson’s correlation analysis. Next, regression analysis and lastly by determining
R? value to find the efficacy of the relevant variable with the assumptions.

4. Results and Discussions
Data were analyzed using IBM SPSS statistics (SPSS) 28 for reliability and validity, Pearson’s

correlation analysis, regression analysis and determination of an explanatory power for variables
involved. For reliability and validity, the items were examined by the variables of challenges for
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Building Information Modelling (BIM) implementation, government mandate and Technology
Acceptance Model (TAM). The Cronbach’s Alpha coefficient and composite reliability were
thoroughly analyzed in this study to verify the reliability and validity of the questionnaire for each
variable. Statistically, Cronbach's alpha value which ranges from 0 to 1 were measured. However, it
is still standard procedure in science education to regard alpha as an adequate indicator of an
instrument's dependability or internal consistency when it reaches the relatively arbitrary number of
0.70 [33]. Hence, if the value is more than 0.7, it is regarded acceptable its variable for further
research. As shown in Table 1, the variables value of Cronbach’s Alpha obtained its reliability and
validity for this research.

Table 1

Reliability Analysis on Cronbach Alpha Coefficient

No. Variables Number of tems  Cronbach Alpha

a. Challenges for BIM implementation 6 0.832

b. Government Mandate 7 0.719
Technology Acceptance Model (TAM) 17 0.915

Pearson’s correlation result in Table 2 revealed the value of correlation coefficient to clarify the
trend or relationship between the variables of both government mandate and Technology
Acceptance Model (TAM) towards the challenges faced in implementing BIM. In an absolute
correlation, where a change in one variable accurately predicts changes in the other, the coefficient
is either 1.0 or -1.0. A Pearson’s data analysis revealed a negative moderate correlation, r = -0.652.
Thus, it specifies that more challenges faced for BIM implementation if fewer government mandate
urge by its usage. For TAM relation, a Pearson’s data analysis revealed a negative moderate
correlation, r =-0.657. Thus, it can be stipulate that low level of acceptance for BIM in daily’s usage
‘(TAM)’ causing more challenges faced for BIM implementation.

Table 2
Pearson’s correlation Coefficient Analysis
Government Technology Challenges for BIM
Mandate Acceptance Model implementation
(TAM)
Government Pearson correlation 1 0.473 -0.652
Mandate Sig. (2-tailed) 0.168 0.41
N 10 10 10
Technology Pearson correlation 0.473 1 -0.657
Acceptance Model Sig. (2-tailed) 0.168 0.039
(TAM) N 10 10 10
Challenges for BIM Pearson correlation -0.652 -0.657 1
implementation Sig. (2-tailed) 0.41 0.039
N 10 10 10

Note: *Correlation is significant at the 0.05 level (2-tailed)

Based on the objectives of the study, the regression analysis was done. Regression analysis was
conducted to explore the impact of challenges face by BIM implementation for government
organization by analyzing the relationship between government mandate and Technology
Acceptance Model of BIM. Hence, the dependent variable of Challenges for BIM implementation was
regressed on predicting variable of government mandate and Technology Acceptance Model (TAM)
for BIM implementation. As shown in Table 3, government mandate significantly predicted
Challenges for BIM implementation, p = 0.024, which is less than 0.05. Thus, this indicates that the
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government mandate can play a significant role in shaping challenges for BIM implementation (b = -
0.378, p < 0.05). These results clearly direct the negative affect of the challenges for BIM
implementation. An increase in the government mandate urge of implementing BIM, a decrease
effect of challenges faced for its implementation in government organization.

For Technology Acceptance Model of BIM variable with the dependent variable of challenges
faced for BIM implementation, TAM of BIM significantly predicted challenges for BIM
implementation, p=0.015, which is less than 0.05. Thus, this indicates that TAM of BIM has significant
impact with challenges for BIM implementation (b =-0.464, p < 0.05). These results clearly direct the
negative affect of the challenges for BIM implementation. A decrease of challenges faced for BIM
implementation is due to an increment of Technology Acceptance Model in this study specifically is
by using BIM in government organization.

Table 3
Results of Regression Analysis on Challenges for BIM implementation
Model Unstandardized coefficients Standardized t. Sig.
coefficients
B Std. Error Beta
Constant 3.618 1.196 3.025 0.019
Government -0.378 0.193 -0.530 -1.962 0.024
Mandate
Technology -0.464 0.339 -0.369 -1.368 0.015
Acceptance
Model (TAM)

Note: Dependent Variable: Challenges for BIM implementation

Moreover, this study has two variable constructs that could demonstrate the R? value, as shown
in Table 4. the R? = 0.491 depicts that the finding explains 49.1% of the variance in government
mandate towards challenges of BIM implementation in government organization. Meanwhile, for
Technology Acceptance Model of BIM with its challenges for the implementation R? = 0.598
interpret that the results of 59.8% of the variance. If the value is greater than 0.33, then it is significant
[34]. As a conclusion, this can be simplified that both R? scores for government mandate and TAM
for BIM were moderate in explanatory power.

Table 4

Coefficient of Determination (R?)

Construct R? Explanatory Power
Technology Acceptance Model 0.598 Moderate
Government Mandate 0.491 Moderate

5. Conclusions

According to this study, the government holds big responsibilities in promoting BIM in
construction industry. Findings were accomplished to determine the challenges faced in
implementing BIM when supports of strong government mandate urge its usage. Furthermore,
Technology Acceptance Model for BIM also being studied its impact towards the challenges faced
throughout user’s perceptions which are government staffs in BIM. Hence, the findings of this study
give a comprehensive picture for the current BIM practices in the Malaysian construction sector from
the point of view for government’s staffs. Due to an unknown perception as well as insufficient
concept in mandating BIM towards challenges faced for the implementation of BIM. This study has
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provided significant empirical evidence that well-structured government mandate and high level for
the acceptance of BIM technology may minimize the challenges faced in BIM usage. Findings also
shows that the technology acceptance for BIM would affected more in reducing the challenges for
BIM implementation as compared to government mandate. Although current study found the gap
that arise for this finding to be determine, hence in the future, it will be crucial to develop a solid
roadmap for a well-constructed government mandate, particularly in the use of BIM, and to reassess
the challenges that will arise after the roadmap to fill the gap from earlier arise issue. Due to this
limitation, can be observed that there are some negative perceptions from government staffs
towards the benefits of BIM in construction industry. Their mindset could slow down to spread the
interoperability of BIM in construction industry. Hence, more effort should be made to change the
acceptance and judgemental perception towards BIM implementation and looking more deeper
towards its benefit of adoption.

6. Contributions

This study contributes to a greater comprehension of the diversity, complexity, and acceptance
of user’s experiences and BIM implementation. This study was brought its idea started from
researcher’s time working for contractor company. As a site engineer, witnessing difficulties based
on-site actual progress with the preliminary planned of progress and detail of specification.
Therefore, this study could make a major contribution to research on BIM by discerning the
challenges for the implementation of BIM in perspectives of government staffs acceptance in using
BIM and critical of current government mandate and policies for BIM. Achieved its accountability in
implementing BIM especially in better and clear policy of BIM adoption does also contribute to
smoothness of project monitoring. Indirectly, could provide an opportunity to increase the profit of
construction industry sector as well as gives returning on investment (ROI) for Malaysia economy
sector.
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