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Abstract: A significant issue in the construction sector is poor safety performance. Construction sites
are hazardous and prone to crashes, with several risks that can lead to accidents, injuries, or even the
deaths of site workers or passing road users. Numerous studies have addressed this topic but there
aren’t many studies in Saudi Arabia that are comparable. The purpose of this research is to determine
which obstacles are standing in the way of the construction industry’s adoption of health and Safety
Program. Starting with literature research, obstacles to the implementation of safety initiatives are
noted. An analysis method known as the Partial Least Square Structural Equation Model (PLS-SEM)
was utilized to look into additional barriers. It is recommended that a national governance structure
be established in order to overcome these barriers and improve safety performance in the construction
industry. Decision-makers would move decisively to establish and enhance safety practices in light
of the proposed model’s outcomes. By identifying, assessing, and reducing the primary obstacles to
safety program implementation, the study’s findings help Saudi Arabia improve safety practices for
building projects.

Keywords: safety; PLS-SEM; Saudi Arabia

1. Introduction

One of the riskiest industries has always been the construction industry [1]. Unfortu-
nately, the perception of the building sector as one of the occupations with the highest risk
of injury has not changed in today’s culture [2]. While safety has significantly improved
over the years, the construction industry still has the highest accident rate [3]. For instance,
more accidents occur in Saudi Arabia’s construction sector than in any other [4]. However,
most countries around the world also have this issue. Even though there are attempts
being made to lower the chances of illnesses and injuries in the construction sector in the
US, it is nonetheless still regarded as being among the most hazardous industries [5]. An
important economic force in Malaysia, construction is one of the most hazardous sectors [6].
Nevertheless, according to international norms, China’s safety records for work sites are
subpar [7]. In addition, research suggests that, in comparison to the average across all other
industries, the injury and expense rates are the greatest in the construction field [5]. The
people and workers may suffer significant effects as a result of accidents that take place
in the construction sector [3]. There were approximately 69,241 work-related accidents
reported in Saudi Arabia in 2014 [4]. A total of 51.35 percent of these accidents occurred in
the construction sector [4]. This large percentage may be caused by a number of factors
unique to the construction industry, for example, the fact that construction sites are notably
dynamic environments that constantly change [1,3], Thus, it is customary to always have
many work teams working in the same region of the site on different tasks, changing as the
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project proceeds [3]. Since the workers do not share the same history while working in the
same location, there may be a variety of hazards. A building site with multiple contractors
and subcontractors must be organized in order to reduce the potential for accidents [1].
The low adoption of safety programs on building sites may also be a significant contributor.
The risk of workplace injuries or fatalities increases when safety programs are not imple-
mented correctly [8]. For instance, some employees object to safety regulations because
they think that they complicate their lives [9], which increases the number of accidents
that take place at work because of the numerous dangers there. Regarding the safety and
health of workers, a significant number of tasks performed during the implementation
process of construction projects are dangerous [3]. They may result in physical injuries,
chronic diseases [6], or fatalities [10]. According to a study, the construction industry’s
high accident incidence is mostly caused by two things: (1) the inherent risk associated
with the setting and unique features of construction projects and organizations; and (2) the
increased expense associated with implementing extra safety measures in a competitive
industry [3]. The construction business must therefore implement a safety program. Efforts
to increase safety through an organized collection of guidelines and operations are referred
to as “safety programs” [3]. A safety program is “a systematic combination of activities,
processes, and facilities created to establish and maintain a safe and healthy workplace”,
the Industrial Accident Prevention Association claims [11]. The responsibility of ensuring
that each project is completed without incidents or injuries rests with the construction
team, which consists of the client, architect or engineer, contractor, construction manager,
subcontractors, and suppliers [12], and it is their obligation to put safety programs in
place. Programs for safety are thought to be the primary means of promoting health and
safety in construction projects [7]. Since its adoption, accident rates have declined and safe
workplace conditions have been established [13,14]. In addition, the implementation of
safety programs and the growth of a safety culture have the potential to promote communi-
cation between upper management and their staff [15]. Even though their advantages are
obvious, Saudi Arabia’s construction industry has only a relatively small number of safety
measures in place. Safety efforts are either non-existent or not properly carried out as a
result of poor management and a lack of attention to safety. Outdated safety regulations
and standards that are not being followed are to blame for the Saudi Arabian construction
industry’s poor performance. Construction is regarded as a major cause of workplace
accidents in Saudi Arabia. A significant rate of accidents is being caused by the current
subpar safety record in the building industry [4]. In order to fill this gap, this research will
examine the challenges that the Saudi Arabian construction industry faces in implementing
its safety program. By using intervention strategies that are prioritized and employed to
address these barriers based on their relevance levels, safety programs can be successfully
implemented in this setting.

2. Research History
2.1. Program for Safety

Various researchers have provided a variety of definitions for safety programs. A safety
program is “the control of the working environment, equipment, procedures, and personnel
with the objective of reducing unintentional injuries and losses in the workplace”, according
to Al Haadir and Panuwatwanich [13]. Rowlinson [16] The following objectives were cited
as the main focus of safety programs in construction companies: (1) prevent improper
behaviour that could cause accidents; (2) make sure that improper behaviour is identified
and reported; and (3) make sure that incidents are correctly recorded and handled. Safety
programs are made up of a number of different elements, such as safety protocols, safety
awareness, accident investigations, internal safety rules, safety incentive programs, control
of subcontractors, individual behaviours and attitudes, protective equipment, emergency
preparedness, safety promotions, safety record keeping, and job hazard analyses [16].
Additionally, the successful application of safety programs has a number of advantages
for the construction industry [17,18]. The reduced accident and sickness rates at work
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cut the expenses associated with accidents, lowered absence and turnover, enhanced
productivity, and increased employee satisfaction [19]. According to Rowlinson [16],
the goals of applying safety protocols to construction projects are to stop unnecessary
and dangerous behaviours, report risks and hazards, and ensure that occurrences are
appropriately recorded and managed. Organizations that have safety procedures in place
improve the integrity of their output, boost their reputation, foster better teamwork among
employees, and raise revenues, according to Oliveira, et al. [20].

2.2. The Construction Industry’s Obstacles to Implementing a Safety Program

Numerous obstacles to the implementation of safety programs have been highlighted
in earlier studies. Members of certain project teams believe that safety officials are the only
ones accountable for workplace safety [21,22]. Due to a shortage of qualified labour in the
industry in developing countries, some businesses hire unskilled labourers to satisfy the
main factor [23,24]. The risks of working on construction sites are not known to these un-
skilled labourers, nor are they concerned for their safety. Even worse, a lot of construction
sites lack a safety officer who can perform routine site inspections. The use of safety pro-
grams in the construction sector is further hampered by ineffective accident investigation
procedures and an insufficient enforcement of safety laws [25,26]. Tight project timetables
are another obstacle that prevent construction businesses from establishing safety programs
because they believe that these programs may impede the progress of their projects at a time
when they are under pressure to complete the work in a short amount of time [21,27,28].
The ability of management staff to implement safety measures is also impacted by a lack of
resources [27]. The poor adherence to safety programs throughout the organization is a
result of constraints, including a lack of executive commitment to and knowledge about
safety [22,23,29]. Due to all these obstacles, safety is being prioritized less on the job site,
which results in a generally bad safety culture [22,23,27]. The main obstacles to the imple-
mentation of safety programs are listed in Table 1 based on literature analysis. Furthermore,
Buniya, et al. [30] classification was used in the simulation model. The creation of the
conceptual model for this study was built on two main stages, namely; (1) identification of
model constructs (previous studies) and (2) classification of model constructs, as stated in
Buniya, et al. [30] classification [31]. Therefore, the following four assumptions are included
in the study’s conceptual model, which was created as a result (Figure 1):

Table 1. Implementation of the safety program: obstacles.

Code Unconducive Work Climate References

Unconducive work climate

B2 Insufficient resources [22,23,27]
B4 Inadequate commitment to OSH [23,27]
B8 Presuming that only safety personnel have responsibility for safety [21,23]

Poor governance

B7 No safety rules and policy [32,33]
B11 No safety officer [25]
B1 Lack of safety standards [32,33]
Safety awarness
B6 Insufficient education [32,34]
B10 Higher management is uninformed about safety issues [22,23,29]
B9 Lack of safety inspection reports [32,34]
Unsupportive industry norms

B3 Tight project schedule [23,27,28]
B5 Decreasing the importance of safety [21-23]

B12 The building business is lacking in competent people [23]
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Figure 1. Model hypotheses.

H1. Overcoming an unfavorable work environment improves the effectiveness of safety program
implementation.

H2. Improving governance affects the execution of safety programs favorably.
H3. Improving the lack of safety awareness affects the execution of safety programs favorably.

H4. Overcoming unfavorable industrial standards affects the implementation of safety programs in
a positive way.

3. The Development of a Research Method and Model

The goal of this study was to investigate and pinpoint the obstacles inhibiting safety
management in the Saudi Arabian construction industry. As a result, the exploratory
study method was used to conduct the critical literature review approach, and several
phases of data collecting and organization were accordingly used [35]. A critical review
demonstrates that the author has carefully researched and critically analyzed earlier re-
search; it goes beyond merely presenting well-known articles to include new ideas and
perspectives [36]. Data for this study was acquired through analyzing a variety of sources,
including published publications, research papers, government documents, and green
building codes in order to gain a thorough knowledge and understanding. The data analy-
sis, refining, and categorization of earlier investigations were then completed. Through
selection, simplification, and data abstraction, the information acquired must be reduced as
part of the data review process. The aforementioned speaks about categorizing data into
important categories or notions [37]. By making sure that each piece of information is given
to the right subgroups (subconstructs) to major constructs, this categorization has been
carried out [35]. This approach helps the writers analyze unprocessed data and generate
hypotheses through ongoing assessment, which includes data gathering, improvement, and
classification. Therefore, a group consisting of 12 barriers was developed from the literature
analysis on challenges to safety program implementation and were deemed acceptable for
the development of the PLS-SEM model. In particular, business research and the social
sciences have given much attention to Partial Least Square Structural Equation Modeling
(PLS-SEM) [38]. The PLS-SEM technique has been the subject of numerous studies that
have lately been published in well-known SSCI publications [39-41]. In order to apply SEM
to estimate the priority of the barriers to safety program implementation, the most recent
version of the software, SMART-PLS 3.2.7, was used to evaluate the collected data. Despite
the fact that there is just a little difference between the two approaches, PLS-SEM was
first praised for its high prediction capabilities over covariance-based structural equation
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modelling (CB-SEM) [42] although the differences between the two strategies are compar-
atively slight [43]. The statistical analysis in this research included measurement and a
structural model evaluation technique. The research design (Figure 2) was modified to fit
Buniya, et al. [30] and Kineber, et al. [44].

Extensive literature review

|

safety program

implementation
A 4

Main survey
PLS-SEM
T
Measurement Structural
Convergent Discriminant Bootstrap Collinearity

| [ | I

I

Critical safetv proeram imolementation barriers
'

Conclusion and discussion

Figure 2. Research design.

3.1. Model for Measurement

The measuring model reveals the current link between the objects and their under-
lying latent structure [45]. The next subsections provided a thorough discussion of the
measurement model’s convergent and discriminant validity.

3.2. Validity Convergence

Convergent validity is a measure of how closely two or more measurements (barriers)
of the same idea (category) agree [46]. It is acknowledged to contribute somewhat to
the construct’s validity. The convergent validity of the calculated constructs could be
determined using three tests to evaluate the convergent validity of the derived constructs in
the case of PLS: Cronbach’s alpha (), composite reliability scores (_c), and average variance
extracted (AVE) [47]. Nunnally and Bernstein [48] proposed a p_c value of 0.7 because
0.7 was proposed as the cutoff point for the composite’s “moderate” reliability. Values
above 0.70 for all types of research and above 0.60 for exploratory research were considered
satisfactory [49]. AVE was the last examination. It is a commonly used test to evaluate a
model’s constructs” convergent validity, indicating adequate convergent validity are results
larger than 0.50 [49].
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3.3. Comparative Effectiveness

Discriminant validity means that no measurements can reliably identify the phe-
nomenon under study in a SEM since the phenomenon is empirically unique [50]. In
order to establish discriminating validity, Campbell and Fiske [51] argued that measures’
similarity to one another shouldn’t be excessive.

3.4. Analysis of Structural Models

In this study, the importance of the implementation constraints for safety programs
were modelled using SEM. In order to do this, the parameters of the model between the
measured factors must be identified. In this case, a four-way direct connection (path
relation) between £ (safety program implementation limits) and u (safety program imple-
mentation) was found, as shown in Figure 1. The structure of the formulas for £, y1, and €1
that was recognised as the intrinsic relationship can, in fact, be written as a mathematical
expression, as shown in equation [52]:

w=p £+ €l (1)

where (3) is the path coefficient linking safety program implementation barriers constructs
and the residual variance at this structural level is supposed to reside in (€1). Here, {3 is the
standardized regression weight, identical to the 3 weight of a multiple regression model. A
clear indication needs to be statistically significant and concur with the predictions of the
model. Finding the route coefficient’s significance, 3, is the current issue.

The path coefficients” average errors were calculated using an implementation strat-
egy included in the SmartPLS3.2.7 program, just like with CFA. The t-statistics used in
propositional analysis were defined by Henseler, et al. [38] and this was carried out using
5000 subsamples based on their recommendation. Four structural equations describing
the PLS Model’s barriers to safety program implementation were developed in order to
express the internal relationships between the concepts and Equation (1).

4. Data Collection

A larger variety of potential Saudi Arabian participants in the residential building
industry were contacted for the questionnaire survey in order to investigate the imple-
mentation challenges for safety programs. The survey was divided into three major
sections: the claimant’s demographic characteristics; the process safety difficulties (Table 1);
and the open-ended questions (to include any obstacles the users felt were necessary
to be mentioned).

Providers, specialists, and customers were the three principal target audiences that
were contacted. Designers, electricians, cost engineers, construction managers, and man-
ufacturers could all be further separated based on their professions or occupations. Ac-
cording to information and experience, respondents evaluated implementation hurdles
for safety programs using a Likert 5-point scale, where 5 was extremely high, 4 was high,
3 was average, 2 was modest, and 1 was no or very tiny. In some earlier research [53-60],
this scale was employed. Sampling procedure of the relevant subpopulation was taken
into consideration because safety is still relatively new in Saudi Arabia [29]. Likewise,
the methodological purpose analysis was performed to estimate the size of the sample
for this study [61]. In order to use SEM, the sample size, according to Yin [62], should
be greater than 100. A total of 115 participants out of 150 people were contacted for this
study because it used a SEM methodology, translating to a response rate of around 75%.
According to previous research, this amount of return was deemed suitable for this kind of
investigation [63,64].
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5. Analysis of the Data and Results
5.1. Respondents’ Features and Demographic Profiles

According to their years of experience, professionalism, present positions, education,
and organizational function, the authors categorized the respondents to this study, as
shown in Table 2. According to these data for “Professionality”, “Civil Engineer” had the
highest frequency (24.8%), followed by “Architect” (20.1%), and “Mechanical Engineer
and Quantity Surveying” had the lowest frequency (17.8%). The “Site Engineer” had the
highest frequency (43.5%), followed by the “Design Engineer” (24.3%), and the director
had the lowest frequency (7.9%), according to the results of the present job. Contractors
made up the largest percentage of respondents for the organizational function (39.3%),
followed by clients/developers (31.8%). For bachelor’s, master’s, and doctoral degrees, the
respondent’s credentials were rated at 81%, 53%, and 35%, respectively. Table 2 also reveals
that the greatest proportion of respondents—7.5%—had employment experience ranging
from one year to five years or less. The percentage of respondents who had worked for five
to ten years, fifteen to twenty years, or more was around 21%, 26.2%, and 13%, respectively.
The greatest percentage of respondents, 32.2%, had worked for ten to fifteen years. This
shows that the study’s participants are knowledgeable and able to learn from it.

Table 2. Demographic characteristic frequency distribution.

Variable Characteristics (%)
Less than five 19
5-10 16.0
Experience (Years) 11-15 28
16-25 22.
More than 25 16
Architect 26.5
Civil Engineering 31
Field Electrical Engineering 19
Mechanical Engineering 16.0
Quantity surveying 9.0
Director 5.0
Senior Manager 10
Position Manager 30.0
Design Engineer 18
Site Engineer 35.0
Diploma 7.0
Bachelor’s degree 11
Educational Master’s degree 47
PhD 24
Others 18
Client/Developer 38.0
Function of Organization Consultant 28.7
Contractor 33.3

5.2. Analysis Model

Figure 1’s conceptual model from the study is replicated by the SEM shown in Figure 3.
According to Hair Jr, et al. [65], the consistency of each indication, the overall consistency,
the average extracted variance (AVE), and the discriminant validity must all be estimated
for the measurement model assessment. The PLS algorithm throughout this work re-
sponds to the advice of Wong [49]: weighting scheme: path weighing; data metric with
mean 0 and variance 1; 300 maximum iterations; 1 x 10°” 1.0E-5 abort criteria; and initial
weights of 1.0. In general, indicators with outer loadings of 0.40 to 0.70 should only be
taken into account for exclusion from the scale if doing so leads to a considerably greater
composite reliability and AVE [66]. It has been determined that outer load variables with
values lower than 0.6 do not meet this condition and should not be the subject of future
research [65]. At this level, the variance explained by an indicator’s component accounts for
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almost half of its variance and the percentage of variance exceeds the uncertainty variable.
Figure 3 displays the outside loadings for each variable in the existing and updated mea-
surement scales. Therefore, the previous research instrument was removed together with
all exterior loads, except maybe one item connected to the unsupportive industry norm
“B3”; it was discarded because it had a rating of less than 0.6, indicating that it had little
impact on the critical factors. After these variables were removed, a modified model was
examined further. Cronbach alpha limits, a measure of sensitivity to the amount of elements
included, have been used to assess the internal consistency of composite reliability (cr) Hair
Jr, et al. [65]. Hair Jr, et al. [65] state that values above 0.70 are appropriate for all types of
analysis and that values above 0.60 are ideal for exploratory research [49]. According to the
results, all models that met the criteria of cr > 0.70 were deemed acceptable. Values above
0.50 indicate a sufficient convergent value, making the AVE a popular metric for assessing
the convergent validity of model architectures [49]. According to the findings in Table 3, all

structures pass this test.

B2
0847 __
B4 4 0.665—
4’0'774
B8
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B11
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Figure 3. Structural model.

Table 3. Construct reliability and validity tests.

Constructs Cronbach’s Alpha Integral Reliability Average Variance Extracted (AVE)
Poor governance 0.823 0.895 0.74
Safety consciousness 0.788 0.876 0.702
poor working conditions 0.647 0.808 0.586

Unsupportive industry norms 0.638 0.847 0.734
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Discriminant validity is well-defined once the construct appropriately differs from
all the other constructs by the observed standards. So, the construct is unique and covers
occurrences that aren’t specified by additional model constructs according to its founding
discriminatory validity [67]. Fornell-Larcker’s (1981) and the cross-loading criteria can be
used to test discriminant validity, respectively. By comparing the square root of the AVE of
each construct to the correlations of a particular construct with any other constructs, one
can evaluate the discriminating validity of the construct. Fornell and Larcker [47] rules
dictate that the square root of the AVE must be greater than the correlation between the
latent variables. Table 4 indicates that the outcome supports the measurement model’s
discriminant validity [68].

Table 4. Correlation of latent variables and discriminant validity (Fornell-Larcker).

Construct Poor Governance Safety Consciousness Poor VV.o-rkmg A Lack of Industry
Conditions Standards
Poor governance 0.86
Safety consciousness 0.773 0.838
poor working conditions 0.742 0.781 0.765
Unsupportive industry norms 0.718 0.721 0.711 0.857

However, many academics disagree with the Fornell and Larcker [47] definition of
distinctive validity for discrimination. This study also employed the cross-loading criterion,
which Henseler, et al. [69] proposed as an important way of evaluating discriminatory
validity to ascertain discriminatory validity. According to this strategy, indicators should
load more heavily on a particular latent construct than they should on all other latent
constructs combined. Loading indicators (items) for their constructs should be higher than
for another build. According to Table 4’s findings, there is a stronger cross loading on the
allocated latent construct than there is for any of its indicators (by row) (Table 5). For each
component, the outcome indicated a sizable degree of one-dimensionality.

Table 5. Cross loading analysis.

Barriers Unconducive Work Poor Safety Awarness Unsupportive
Climate Governance Industry Norms
B2 0.845 0.697 0.721 0.633
B4 0.663 0.402 0.436 0.389
B8 0.777 0.562 0.597 0.577
B11 0.612 0.876 0.706 0.617
B7 0.685 0.897 0.677 0.681
Bl 0.615 0.804 0.61 0.549
B10 0.636 0.692 0.833 0.568
B6 0.668 0.596 0.856 0.661
B9 0.659 0.656 0.826 0.584
B12 0.59 0.632 0.656 0.863
B5 0.629 0.598 0.578 0.851

5.3. Structural Model (Path Analysis)

Linear regression statistical analysis is done using paths. In social science and man-
agement, path analysis is the most used analytical method. Corresponding to this, path
analysis is a commonly used technique for simultaneously evaluating all complex rela-
tionships [70]. Structural equation modelling is used in the first stage of the SEM study.
Analyzing the interrelationships between the research constructs can be done using the
architectural framework. Once the model has been fitted, the structural equation model
is the next significant stage in SEM analysis. It is possible to use the structural model
by identifying relationships between the variables. The links between the variables are
elucidated. The data illustrates the connection between endogenous or dependent factors
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and independent and exogenous variables [71,72]. The total model fit is considered in the
assessment of the structural design after the magnitude, direction, and applicability of
the assumed parameters [71]. Based on the research theories shown in Figure 1, the final
step was verifying the suggested study relationship. SEM was employed for the research
hypothesis. In Figure 4, the corresponding research hypothesis model is displayed. The
importance of the hypothesis for the model was assessed as part of the bootstrapping
approach. The bootstrapping procedure is used in conjunction with the random resampling
of the original dataset to create fresh samples that are the same size as the entire data.
The accuracy of the generated path coefficients is therefore verified using this procedure,
which additionally examines the data set’s validity and statistical significance [73]. The
pathway importance, with p-values for each path, is depicted in Figure 4 together with
the standardised path coefficients (3) and p-values. Four hypotheses had a statistically
significant impact on the findings.

B2

—
B4  ———
-

B8
Unconducive
work climate
B11 0.256 (0.000)
B7
o 0.332 (0.000)
Poor
governance \
o '\ 0.317 (0. 000)
- —
5 Safety program
/ implementation
B9
Safety 0.205 (0.000)
awareness

B12 ¢

BS —

Unsupportive
industry
norms

Figure 4. Performing bootstrapping analysis.

5.4. The Structural Model’s Predictive Significance (Q2)

Taking into account the structural model’s predictive power, the PLS-SEM approach
evaluates the model’s effectiveness [41]. A blindfolding procedure was conducted to
test the cross-validated redundancy measures for each dependent construct. The results
demonstrate that independent constructions have predictive relevance for dependent
constructs when the Q? values of a project’s success have a value of (0.53) or above [43].
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6. Discussion

The role of safety management in Saudi Arabia’s construction industry is quite small,
despite the fact that many industrialized nations rely heavily on it. In terms of risk and
accidents, construction quality has been a challenge and inconsistently high in Saudi Arabia.
This underlines how critical it is to create safety management guidelines to deal with these
issues. In order for the government, organizations, and policymakers to develop and use
relevant and practical interventions to gradually remove the barriers and enhance safety
performance, it is imperative that constraints to safety programs in the Saudi Arabian
construction field be identified. In order for safety to steadily be an inherent component
of construction company efforts, it should start with the establishment of an appropriate
national governance framework to promote the execution of safety programs. In order to
effectively run this type of government, safety program legislation must be established
and properly enforced. As a result, construction firms are forced to begin including
safety considerations in their daily operations. The development of safety awareness
and management commitment at the organizational level is possible through ongoing
commitments to safety at the national and industry levels. For progress to be made and for
the Saudi Arabia construction industry to change, consistency in this coordinated effort to
improve safety is essential.

The PLS-SEM approach was employed in this work to extract four phases of safety
management barriers in building projects in Saudi Arabia. The barriers are classified as fol-
lows: ineffective governance, safety awareness, discrimination case culture, and aggressive
industry norms. A further point made by the suggested model is that the adoption of safety
management is significantly impacted by each of the four safety management challenges.
In doing so, construction projects may be more successful. In order to improve safety per-
formance without compromising project functions, construction companies can cut costs
and time by applying safety management. In order to encourage these decision-makers in
construction companies to implement process safety, requirements for safety management
must be adopted. The ways that the barriers that interact with PLS-SEM should be reduced
are discussed in the subsection that follows:

6.1. Poor Governance

An issue with bad governance is the first component. The three barriers that comprise
this component’s (3) of 0.332 are the absence of safety requirements, guidelines, and
persons in charge of safety. Poor safety management and governance are factors in all of
these obstacles. Managers and stakeholders cannot effectively implement safety programs
without clear safety policies, rules, and laws. As stated by Aksorn and Hadikusumo [74],
the lack of safety regulations, guidelines, and requirements is a significant barrier to the
program’s implementation. To build and manage a secure workplace and for a strong
safety culture to grow, it is important to communicate safety regulations and requirements
to all parties involved [75,76]. Safety officers, a key component of safety control, are
absent [77,78]. One of the consequences of this lack of safety and the absence of safety
management governance is that there are no leaders who have the crucial responsibility to
oversee the implementation of safety programs that integrate everyone in the process.

6.2. Safety Awareness

The second hurdle is a lack of safety knowledge. Lack of skills, obliviousness to risks
and issues related to safety, and an absence of safety inspection are the three obstacles
found in this component. Once more, there is a connection between these factors. Lack
of training results in an inadequate understanding of hazards and safety, which reflects
the management team’s ignorance of safety-related concerns. As a result, managers will
be unable to identify, mitigate, and control hazards, as well as conduct insufficient safety
inspections [75,79,80].
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6.3. A Hostile Work Environment

Unfriendly workplace conditions make up the third element of the obstacles to im-
plementing the safety program. Lack of funding, an absence of dedication to OSH, and
the belief that only safety personnel are responsible for maintaining safety are some of
the obstacles faced. The effectiveness of the safety program’s operation is based on how
well these barriers are overcome. For instance, Goh and Chua [27] claim that the manage-
ment staff’s low level of dedication to OSH is caused by a lack of resources. However,
a lack of resources for putting safety plans into action shows unwavering disregard for
safety [81-83].

Considering safety to be the duty of workers is another frequent example of a lack of
commitment to OSH. Unsatisfactory safety programs and credit risk result from problems
in collaboration involving company employees and safety personnel, safety controls, and
performance metrics [77,84]. According to safety studies, the aspect of success that is
typically praised is administrative dedication. To be able to resolve concerns related to a
negative work environment, management’s commitment to OHS must be improved.

6.4. Unsupportive Industry Norms

The fourth barrier is a result of unsupportive industry norms and is represented by the
three factors listed: a lack of qualified personnel in the construction sector, a constrained
project timetable, and a lesser priority for safety. In the construction business, a lack
of qualified workers is a major problem that limits their ability to implement a safety
program. To make the problem worse, it is typical in the sector for building projects to
have a constrained and inappropriate schedule. Contractors therefore place a high focus on
finishing projects as soon as possible within the allotted timeframe [77]. Developers often
give less emphasis to safety in this case because they are short of resources and have an
absence of commitment to it [77,85].

7. In Summary

Health and Safety Program in the building industry are a method to lessen dangers
to people, reduce accidents and fatalities, eliminate expenses related to subpar safety
performance, and safeguard the reputation of construction organizations. Despite these
advantages, there are still challenges to the effective application of safety initiatives in Saudi
Arabian construction companies. In order to increase the execution of safety programs in
the Saudi Arabian construction industry, the research highlighted four key impediments
that must be addressed. In this study, a PLS-SEM was utilized to analyze and highlight
the key implementation difficulties for safety programs. The outcomes show that the
implementation of safety programs is considerably impacted by all four barrier factors. The
absence of a safety management program, for example, is a sign of inadequate governance.
Second, there is a lack of safety awareness, which is supported by inadequate safety training,
knowledge, especially among senior management levels, and control. Third, an unfavorable
work environment is brought on by a lack of safety resources, a lack of commitment to
safety, and a lack of accountability for safety. Fourth, because of the emphasis on working
on the project as quickly and economically as feasible, the standards in the Saudi Arabian
construction industry would not support the use of safety measures. This validation offers
numerical support for the dimensions of barriers and other factors that impede the use of
safety programs in the Saudi construction sector.

7.1. Managerial Implication

The theoretical and practical ramifications of this study are extensive. One of the key
factors in Saudi Arabia’s inability to advance in the delivery of construction projects may be
the country’s refusal to accept reform, which leads to the implementation of projects using
a similar methodology. Stakeholders, especially those who directly affect the construction
process, must be motivated to use new philosophies if these changes are to be implemented.
The results of this study suggest that, in order to overcome the barriers to safety program
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implementation in the Saudi Arabian construction industry, a framework and road map
should be developed. As a result, through lectures, seminars, and conferences, stakeholders
must be made aware of how embracing new ideas would help the project succeed. In addi-
tion, it alleviates the client’s worries and dispels their misunderstanding of the increased
price of virtual computers. However, this study significantly advances knowledge in the
following areas, all of which have considerable ramifications for the building industry:

e It offers a list of implementation hurdles for safety programs, along with information
about how to weigh them and how to get over them so that safety programs can be
implemented;

e [taids clients, consultants, and contractors in analyzing and removing implementa-
tion barriers for safety programs to enhance the reliability and planning of construc-
tion projects;

e It presents systematic evidence that could help Saudi Arabia and other developing
countries adopt safety programs by getting over current obstacles;

e Developed countries have been the primary study’s principal subject, which is the
implementation of safety programs. Implementing safety measures programs in
underdeveloped countries has received little attention from researchers, particularly
in Saudi Arabia’s building sector. The adoption of safety programs and the Saudi
Arabian construction sector can thus be successfully linked, thanks to this study.
Consequently, it established a strong platform for dealing with the use of safety
program implementation in enhancing the viability of regional building initiatives
and closing research gaps;

e  Policymakers can use this study’s tool to help create safety programs that are fairly
implemented. The goal of this study is to investigate the barriers to the implementation
of safety programs in the construction industry by introducing the partial least squares
(PLS-SEM) prediction technique. In light of this, this approach has the potential to
revolutionize construction projects;

e  This study’s conclusions can assist with the establishment of a safety program in Saudi
Arabian construction projects. The knowledge objectives for creating a safety program
are based on our findings. So, by developing and putting into practice the required
techniques, all stakeholders may concentrate on the project’s objectives in terms of
cost, time, and output. The project’s impact is ultimately positive when it has a high
level of sustainability.

7.2. Theoretical Implications

Adoption of safety programs is significantly hampered by the recommended prioriti-
zation strategy, mainly in the building sector. To identify the difficulties in implementing
safety programs, this study followed the suggested methodology. Thanks to this study,
the theoretical and practical aspects of safety programs are now closer together. As far as
we can tell, however, the adoption of safety programs in the Saudi Arabian construction
industry is not the subject of any scholarly investigation looking at the impact of removing
obstacles to their deployment. In order to install safety programs in the construction sector,
this study first empirically analyzes the key impediments to safety program deployment.
This finding opens the door for more investigation into the difficulties safety programs
in undeveloped countries confront, particularly in the area of structural engineering. The
academic parts of this study provide a conceptual basis for deciding the safety program
barriers that may have been appropriately used in Saudi Arabia. With the help of PLS-SEM,
the four safety program barriers in the Saudi Arabian construction industry were compared.
In order to assist representatives who are interns in adopting safety programs impartially,
this study offers a method.
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8. Future Directions and Research Limitations

Despite the fact that this study greatly advances knowledge and practice, there are
still many unexplored areas that could be explored in other studies. The study achieved
its goals and exceeded expectations despite these limitations that were involved in the
data analysis; 115 respondents provided responses. For a different crucial factor, a larger
sample can be demonstrated. The problem with smaller samples might be solved by
employing the PLS measurement approach. In this analysis, those three responses (from the
contractor, consultant, and landowner) were referred to as a “unified entity”. The industry’s
relationship with the different user groups should be studied further. It is advised to
conduct additional studies in the future to forecast the effect on other performance metrics.
The following suggestions have been made in light of the study’s findings in order to create
a successful and useful application of safety program implementation:

e  According to the study’s findings, shareholders and superiors will gain an improved
understanding of the significant impediments to the application of safety programs.
The notions, principles, and methods that were utilized in the safety program technol-
ogy adoption must be made clear to construction stakeholders;

e  Technical building organizations in Saudi Arabia ought to organize frequent learning
sessions for their members on adopting safety protocols and include such in their
individualized training exams;

e Additionally, the government is crucial in the creation and preservation of laws,
regulations, and rules for all various industries operating in the country. As a result,
by establishing rules, laws, and policies that would support the employment of safety
programs throughout the nation in construction projects, the government can aid in
promoting their acceptance;

e At the corporate level, organizations operating in the construction industry cannot
implement a safety program on their own or train their workers without the support
of senior management. Additionally, in order to guarantee complete compliance,
adequate implementation methods for safety program guidelines must be developed.
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