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Abstract: In an industry where safety is paramount yet frequently compromised, the transformative
impact of safety leadership on workers’ safety behavior illuminates a path to reducing construction
hazards and fostering a culture of proactive safety practices. Combining transformational leadership
theory, social exchange theory, and the theory of planned behavior, this research examines the
complex interplay between safety leadership and safety behavior through the mediating role of
safety knowledge, specifically investigating how perceived employer safety obligations moderate
these relations. Based on 359 cross-sectional data obtained from construction industry professionals
in Istanbul, Turkey, it was found that safety leadership significantly boosts safety behavior and
safety knowledge, with safety knowledge serving as an effective mediator. Although perceived
employer safety obligations did not moderate the affect the safety leadership on safety knowledge,
they significantly moderated the link between safety leadership and safety behavior, as well as
between safety knowledge and safety behavior, emphasizing the crucial role of perceived employer
safety obligations in enhancing safety practices and outcomes. This study substantially enhances
the construction safety management literature by elucidating the intricate dynamics between safety
leadership and safety behavior and the pivotal role of perceived employer safety obligations. It offers
robust theoretical advancements and practical strategies, enabling construction firms to leverage
safety leadership for improved workplace safety outcomes and organizational performance.

Keywords: construction industry; safety leadership; safety behavior; perceived employer safety
obligations; safety knowledge

1. Introduction

The construction sector rises as a fundamental pillar of the economy, driving dy-
namism and sustainability alongside its related subsectors. In Turkey, this sector is rapidly
expanding due to government policies, socio-economic demands, and diverse supporting
subsectors. Turkish companies are more and more involved in major projects, with hi-tech
expansion boosting their competitiveness [1] However, scarce safety measures at many
construction sites lead to frequent occupational accidents.

The construction sector in Turkey has an accident rate of at least 6.5%, which is
6–10 times higher than other sectors in Turkey and Europe. Each year, approximately
400 workers die and another 400 are permanently disabled due to construction-related
accidents. The Turkish construction industry is notorious for its poor safety performance,
exhibiting significantly higher accident rates compared to other sectors. This situation
adversely affects both the national economy and the financial health of construction organi-
zations [2]. Despite existing safety measures, the industry’s safety performance remains
inadequate. Conducting this study was essential to identify gaps in current safety practices
and propose effective strategies to enhance safety compliance and performance, ultimately
aiming to reduce the high rates of accidents and fatalities.
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With the challenges posed by tight schedules, financial limitations, and the intricate
nature of construction endeavors, safeguarding the health and welfare of construction
workers emerges as a critical imperative [3]. Over 80% of workplace accidents stem from
unsafe employee behavior [4]. A small sub-section of employees bears the impact of
accidents caused by unsafe actions [5,6]

Understanding individual differences, particularly personality traits, is crucial for
predicting safety behavior [7]. In response to the imperative to enhance safety practices,
construction organizations have devised and implemented various safety measures [7,8].
These safety obligations encompass a comprehensive framework of regulations and activi-
ties aimed at improving safety [2,7]. Despite efforts to enhance safety leadership, research
reveals that safety performance often falls short of the ideal level within enterprises [9–13].

Effective leadership becomes paramount, especially for temporary construction onsite
organizations navigating high levels of uncertainty [14]. Safety leadership plays a pivotal
role in enhancing construction safety behavior, especially in countries where the construc-
tion industry grapples with significant safety challenges [15]. Leadership, characterized by
the ability to exert social influence, inspires individuals to unite and accomplish shared
objectives [16], holding immense importance. Within the Occupational Health and Safety
(OHS) literature, safety leadership has emerged as a critical construct in construction safety
management [17]. Workplace supervisors wield considerable influence over the safety
performance of their staff.

Despite abundant research exploring safety leadership as a precursor to trailing indi-
cators [18], understanding accident causes and mechanisms remains paramount for both
academic study and practical application in construction management. Safety knowledge,
which is essential for performing jobs safely, encompasses the skills and understanding
employees require to navigate various safety situations at work [19]. Managers recognize
that providing safety knowledge reduces the likelihood of on-the-job injuries [20,21].

When it comes to perceived employer safety obligations, employees’ positive safety
behavior pivots on their perception. If employees believe their employer’s safety obliga-
tions are met, there is a higher likelihood of reciprocation with positive safety behavior and
fulfillment of their perceived employer safety obligations. Conversely, when employees
perceive that employers fail to meet perceived employer safety obligations, their commit-
ment to safety behaviors decreases [22]. Qualitative evidence from research highlights this
reciprocity between perceived employer safety obligations and employee’s safety behav-
iors [23]. However, theoretical and empirical studies [24] have illuminated a multitude of
factors operating at both organizational and individual levels. These factors significantly
influence decision-making processes, sometimes leading to conflicting outcomes [25]. This
study integrates three theoretical frameworks: transformational leadership theory, social
exchange theory, and the theory of planned behavior. While mainstream leadership theories
may not seamlessly apply to the construction context, understanding how transformational
leadership behaviors practically manifest within the context and effectively applying main-
stream leadership theories to enhance the significant gap in shaping safety procedures is
important within the construction sector in Turkey [26].

Social exchange theory stands as a cornerstone in examining workplace relations, ex-
erting influence across various fields [27]. Social exchange theory revolves around ongoing
reciprocal resource exchanges between parties, which are interdependent and generative
of future obligations [28]. The theory of planned behavior does not grapple with the atti-
tudinal ambivalence arising from conflicting factors that contribute to unsafe behaviors.
Consequently, the theory of planned behavior presents a partial image of the latent link
between safety leadership and safety behavior. While the picture remains incomplete, on-
going research continues to investigate both positive and negative factors and their impact
on safety behavior [25]. This research endeavors to fill the gap by identifying strategies
to enhance perceived employer safety obligations, ultimately fostering improved safety
behavior. Moreover, limited studies have explored the mediating role of safety knowledge
in these relations or examined how perceived employer safety obligations moderate these
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dynamics. Addressing this gap is crucial for developing strategies to promote a safe work
environment in the construction sector.

Hence, this empirical study intends to explore the following research questions:

1. How does safety leadership influence safety behavior?
2. Does safety knowledge mediate the link between safety leadership and safety behavior?
3. How do perceived employer safety obligations moderate the link between safety

leadership and safety results, such as safety knowledge and safety behavior, both
directly and indirectly?

A meticulous examination and comprehensive analysis of the research questions’
elements provides insight into the essential motivations driving the inquiries. Theoret-
ically, this research intends to provide a wide range of existing frameworks, including
transformational leadership theory, social exchange theory, and the theory of planned
behavior. By contextualizing these frameworks within the realm of safety leadership and
their impact on safety behavior, this research enhances our understanding. The theory
elucidates how leaders can inspire, motivate, and drive behavioral change among followers
regarding safety practices by going beyond mere transactional exchanges. Particularly, this
investigation concentrates on both the similarities and disparities among autonomous and
dependent variables concerning the mechanisms by which strongly perceived employer
safety obligations fortify safety.

These insights, from a pragmatic perspective, can serve as a guide for enterprises in
the service and manufacturing sectors, assisting them in optimizing their limited resources
more efficiently. The paper’s organization unfolds as follows: The literature review seg-
ment explores theoretical foundations and hypothesis development, followed by the data
collection and methodology segment, which elucidates the research data and outlines the
methodology. Subsequently, we examine the outcomes, presenting a thorough examination
and interpretation of our study’s discoveries. Finally, the conclusions and implications
segment delineates the practical consequences derived from our research.

2. Theoretical Background and Hypotheses Development
2.1. Underpinning Theory
2.1.1. Transformational Leadership Theory

Transformational leadership is a prominent structure in organizational psychology
that focuses on effective leaders who play a crucial role in inspiring and motivating their
groups to attain elevated stages of performance and enhance organizational effectiveness.
This research considers transformational leadership in the context of fostering a positive
safety climate, clearly communicating safety expectations, and providing support and
resources to facilitate safe work practices [29]. Safety leadership significantly impacts
safety behavior, as widely observed [30]. Research specifically shows that transformational
leadership influences safety in various workplace contexts, including construction. While
evidence supports the significance of both transactional and transformational leadership
for safety, there remains a gap in understanding how to effectively apply these leadership
styles within specific contexts [26]. Exploring the manifestation of transformational leader-
ship within the construction workplace holds significant practical value. It ensures that
construction leaders exhibit behaviors aligned with safety and suitability, thereby positively
impacting construction sites. Furthermore, this newfound understanding advances our
theoretical comprehension of leadership, recognizing its context-specific nature within
distinct industries and workplaces [31].

Investigating how transformational leadership manifests within the construction area
holds significant practical value. It guarantees that leaders in construction align their
behavior with safety and appropriateness, thereby positively influencing construction sites.
Furthermore, this novel understanding advances our theoretical comprehension of leader-
ship, recognizing its context-specific nature within distinct industries and workplaces [26].
Promoting safety behavior among construction leaders to exemplify transformational
leadership in support of construction safety is crucial. While mainstream theory offers
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some insights, scant evidence exists regarding the specific appearance of transformational
leadership behaviors within the construction context [32]. Significantly, there has been a
call for advancing leadership thinking by contextualizing it within the specific industry
or workplace where the leadership process unfolds [33]. Research on leadership context
suggests that understanding a person’s behavior requires understanding the environment
in which they operate [34].

Safety leadership is an influence that materializes differently across various situations.
Consequently, effective leader–member interactions and leadership behaviors may diverge
based on the specific industrial context in which leadership unfolds. This underscores
the importance of leadership effectiveness and outcomes [35]. While it is known that
safety knowledge regarding transformational leadership contributes to safe outcomes,
the effectiveness of specific safety leadership behaviors in supporting safety within the
construction sector is less studied. Furthermore, understanding the behaviors that align
with or diverge from typical leadership theory poses a challenge [36].

Specifically, we question if safety leadership behaviors should be classified as a mech-
anism of transformational leadership [37]. Transformations manifest in the context of the
workplace and hold substantial practical value. They ensure that construction leaders
exhibit behavior aligned with safety and appropriateness, thereby positively impacting
construction sites. Furthermore, this newfound knowledge advances our understanding.
Our conceptual sense of leadership recognizes that it is inherently context-dependent.
Effective leadership must adapt to and align with unique workplaces [26,38].

2.1.2. Social Exchange Theory

Social exchange theory offers a valuable outline for understanding the interpersonal
relationships within organizations and the dynamics of reciprocity between individuals
and their social environments [39]. Social exchange theory is a fundamental concept for
understanding human reactions. Communication sequences give rise to responsibilities [40].
These interdependent communications rely on the actions of others. Such conversations can
encompass various aspects, including exchanging actions, tangible or intangible resources,
and financial or socioeconomic outcomes [41]. According to social exchange theory, social
interactions operate based on principles of reciprocity and mutual gain. Individuals engage
in social exchanges with others, whereby they invest resources such as time, effort, or
support in exchange for rewards or benefits. Factors such as trust, perceived fairness, and
the quality of affiliation influence these exchanges, which are based on the expectation of
future reciprocity [41]. In the context of workplace relationships, social exchange theory
helps us comprehend how organizations and managers play a role in generating employee
responsibilities and fostering positive work environments. Essentially, it is like an ongoing
conversation: an organization initiates positive actions toward its employees, expecting
reciprocity in return [40]. Thus, employees are responsible for accepting this optimistic
approach within a favorable work environment [42].

Safety leadership contributes to shaping employee safety behavior within organiza-
tions. However, other factors, such as perceived employer safety obligations, can influence
this relationship. Employees develop beliefs about their workplace safety responsibilities
based on societal and organizational influences [43,44]. When employees recognize their
employer’s authentic dedication to safety, they reciprocate by exhibiting constructive safety-
related actions and attitudes [40]. If employees perceive that employers fall short in meeting
safety obligations, they might exhibit reduced enthusiasm for safety-related behaviors or
fulfilling their perceived safety responsibilities [42]. When perceived employer safety obli-
gations are low, it weakens the otherwise positive link between safety leadership and safety
behavior. Employers widely use social exchange theory to understand why employees
engage in safety behavior, laying the groundwork for the concept of safety leadership.
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2.1.3. Theory of Planned Behavior

The theory of planned behavior [44], which draws insights from reasoned action,
endeavors to anticipate and illuminate human behaviors within particular contexts or
situations. While the theory of planned behavior has been widely successful in predicting
intentional behaviors across various scenarios, its application to work behavior has been
relatively infrequent. In workplace social exchange theory, the theory of planned behav-
ior has primarily found application in understanding non-production-related behaviors.
Furthermore, human resource managers have selectively utilized it to anticipate organiza-
tional behaviors, including their intentions regarding the use of unstructured or structured
interviews [45].

From the perspective of the present study, a critical question arises about how the
theory of planned behavior effectively contributes to our understanding and prediction of
perceived employer safety obligations. Intention, as a proximal cause of behavior, plays
a crucial role. The concept of perceived behavioral control also influences intentions [46].
Furthermore, a strong link exists between individuals who perceive a deficiency in their
ability or competence to participate in a specific behavior and intention; this directly
impacts their intentions, and their intention to perform that behavior diminishes [44].
Intentions can significantly impact behavior only when the behavior is within volitional
control and individuals possess the capability to successfully exert that control [47]. The
link between safety knowledge and safety behavior depends significantly on perceived
control. A strong understanding of safety protocols, hazards, and preventive measures
strengthens employees’ perceived employer safety obligations, leading to improved safety
behavior [21].

Safety knowledge determines safety practices within organizations. Equipped with
this understanding, employees make decisions and take actions that prioritize safety. The
theory of planned behavior and safety knowledge emerge as pivotal determinants influ-
encing individual behavior [48]. Effective safety leadership and positive safety behavior
foster an environment conducive to knowledge acquisition. When leaders prioritize safety,
they establish the organizational tone. Furthermore, employees’ attitudes toward safety
have a significant impact on their perceptions and willingness to actively participate in safe
practices. The theory of planned behavior [44] suggests that employer safety obligations are
important as when an individual perceives a deficiency in their ability or competence to un-
dertake a particular behavior, it significantly impacts their intentions. However, scholarly
discussions persist regarding the nature and clarity of this concept [49]. Within the field of
construction safety, the effectiveness aspect of perceived employer safety obligations pivots,
which is most aptly encapsulated by highlighting the safety knowledge construct. This
approach revolves around the perceived physiological capability to execute desired safety
behaviors. This provides a more nuanced comprehension of the significance of perceived
employer safety obligations within the construction sector [21,50].

2.2. Safety Leadership

Safety leadership is a crucial aspect of organizational management that focuses on pro-
moting and sustaining a safe work environment. It encompasses the behaviors, attitudes,
and actions of leaders within an organization that influence employee safety culture and
practices. In addition to implementing safety policies and procedures, effective safety lead-
ership also fosters a supportive climate where everyone in the organization prioritizes and
values safety [51]. Safety leadership engages the dynamic interface between influencers and
followers to achieve managerial safety objectives [13]. Managers cultivate behaviors that
significantly influence the safety behavior of group members, reflecting transformational
leadership theory’s significant influence [14].

The impact of general transformational leadership has been explored [26]. A leader-
ship training program evaluation revealed statistically significant improvements in safety
behavior, with intentions to promote safety and safety knowledge. This emphasizes the
critical role of safety leadership training in enhancing workplace safety. Prior research has
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emphasized that the context within which safety leadership operates significantly influ-
ences outcomes [37]. In high-accident environments, research specifically shows a close
link between the management-by-exception (active) component of transformational lead-
ership and contextual performance and safety participation, compared to lower-accident-
probability situations [52].

One study explored the impact of transformational leadership on safety in Turkey.
The findings revealed that safety-specific transformational leadership positively and sig-
nificantly correlated with apprentices, underscoring the relevance of this leadership style
in enhancing safety at construction sites [53]. Front-line construction supervisors have
become a focal point of extensive research. Within the industry context, they grapple with
formidable challenges, including intense production pressures, unfavorable safety attitudes
among subcontractors [54] insufficiently skilled labor, and language barriers. All these
factors can hinder supervisors’ active participation in safety leadership [37].

Despite these challenges, prior studies have pinpointed specific leadership actions
that contribute to enhancing construction safety. Research has demonstrated that regular
leader-based verbal communication regarding safety significantly elevates safety levels [55].
Additionally, positive safety leadership behaviors in construction are reinforced by activities
where leaders serve as role models. Given the impact of transformational leadership behav-
iors on positive safety performance in previous construction safety leadership research [51],
we recommend further investigation into the application of transformational leadership
within the construction industry. This study aims to build upon existing theoretical knowl-
edge by practically examining how supervisors’ safety-related leadership behaviors align
with transformational leadership’s theoretical components. Additionally, it investigates the
degree to which supervisors’ leadership approaches deviate from conventional models of
ideal leadership behavior [26].

2.3. Safety Behavior

Safety behavior refers to the actions, decisions, and practices undertaken to ensure
personal and others’ safety in environments such as workplaces. It includes a variety of
behaviors, like adhering to safety protocols, using PPE, reporting hazards, participating in
safety training, and actively engaging in safety-related discussions and initiatives [56].

Recent research has emphasized the impact of safety behavior in various contexts,
especially in high-risk industries like construction, manufacturing, and healthcare. A study
by [57] highlighted the crucial role of safety behavior in reducing workplace accidents and
injuries within the construction sector. The research showed that fostering a positive safety
culture and encouraging proactive safety practices among employees led to a decrease in
accident rates and improved overall safety effectiveness [58].

Additionally, recent studies have explored the factors influencing safety behavior and
their effects on organizational performance. For example, ref. [59] examined the influence
of leadership styles on safety behavior in healthcare settings [60]. The study found that
transformational leadership, characterized by inspirational motivation and individualized
consideration, was positively associated with employees’ safety behavior, resulting in a
safer work environment and better patient outcomes [53].

Additionally, advancements in technology have allowed for the development of
innovative approaches to promoting safety behavior. The research by ref. [61] explored
the use of wearable sensors to monitor and improve safety behavior among construction
workers. The study demonstrated how real-time feedback provided by wearable devices
could enhance workers’ responsiveness to security hazards and persuade them to adopt
safer work practices [62]. Safety behavior plays a crucial role in preventing accidents and
injuries in various industries [57]. Recent research underscores the importance of nurturing
a positive safety culture, effective leadership, and utilizing technological advancements to
promote and sustain safe behaviors in the workplace.



Buildings 2024, 14, 3650 7 of 27

2.4. Safety Leadership and Safety Behavior

Safety leadership and safety behavior represent essential components in upholding a
secure work atmosphere, especially in industries prone to high risk, such as construction.
Grasping the correlation between safety leadership and safety behavior is imperative for
enhancing workplace safety results and diminishing the occurrence of accidents and injuries.
Determining safety as an organizational output remains a contentious issue [51]. While
various tools exist for measuring safety behavior, one of the most commonly employed
measures is employee safety behavior [52].

Safety, operating at three distinct levels, yields positive behavioral outcomes that arise
when organizations prioritize compliance or achieve a level of maturity where safety is
cultivated through active participation and innovative practices [55]. One investigation
introduced a model for safety performance that delineates two primary dimensions: ad-
herence to safety protocols and engagement in safety measures [63]. Adhering to safety
protocols involves essential tasks individuals must execute to preserve workplace safety,
such as following standard operating procedures and utilizing personal protective gear.
Conversely, participation in safety measures includes actions that indirectly influence in-
dividual safety while also contributing to cultivating an overall safer work environment.
These actions comprise actively contributing to voluntary safety programs, aiding col-
leagues with safety-related issues, and attending safety briefings [53]. Safety leadership
corresponds to the intermediary phase of safety expression, while safety behavior aligns
with the proactive phase. The least favorable stage, reactive, involves responding to safety
lapses, particularly during accidents and work-related illnesses [55,57].

Safety leadership then transitions into the proactive phase, aiming to institutional-
ize safety behavior within the system. Safety leadership is a pivotal factor influencing
employees’ safety behavior. Research suggests that transformational leadership in the
safety context significantly enhances employees’ adherence to safe behaviors [46]. Trans-
formational leadership significantly influences the dimensions both of safety leadership
and safety knowledge in employee safety behavior across different age groups, as well
as participants in leadership behaviors and safety practices. Research has consistently
demonstrated that workers who maintain a strong and positive relationship with their
supervisors tend to express safety concerns more openly and exhibit heightened dedication
to safety within the organization, resulting in a reduction in occupational accidents [64].
One study found that transformational leadership strengthens the relationship between
safety knowledge and safety leadership. Specifically, under a high level of transformational
leadership, employees with strong safety motivation tend to engage more actively in safety-
related behaviors. Moreover, when motivated and backed by their team leader, employees
display a greater propensity to aid others in establishing a secure work atmosphere. While
earlier investigations have examined the impacts of different safety leadership behaviors
on employees’ safety conduct, this study concentrates specifically on safety leadership
behavior [63,64]. Thus, we formulate the following hypothesis:

Hypothesis H1. Safety leadership positively influences safety behavior.

2.5. Safety Leadership and Safety Knowledge

Organizations recognize safety leadership as a crucial factor in promoting a culture
of safety, which contributes to improved safety outcomes. Safety knowledge represents
individuals’ considerations of safety, protocols, and best practices [12]. Investigating
the interplay between safety leadership and safety knowledge is essential for enhancing
workplace safety and reducing incidents [65]. This research aims to explore the influence
of safety leadership on safety knowledge, considering the theoretical underpinnings and
empirical evidence.

Recent studies have provided empirical support for the positive relationship between
safety leadership and safety knowledge. For example, the research by [66] in the man-
ufacturing sector demonstrated that leadership behaviors emphasizing safety priorities
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and communication were associated with increased safety knowledge among employees.
Similarly, a study by ref. [67] on industry found that transformational leadership prac-
tices, such as providing training and resources, positively influenced employees. These
results emphasize the role of leadership in influencing employees’ understanding of safety
principles and procedures.

The literature provides robust evidence supporting the idea that safety leadership
significantly impacts employees’ safety knowledge across various industries. Recent studies
have particularly emphasized this relationship, shedding light on how different leadership
behaviors influence employees’ understanding of safety principles and procedures [68]. A
group of authors perform a study in the manufacturing sector to investigate the impact
of leadership behaviors on safety knowledge among employees. Their findings indicate
that leadership behaviors that prioritize safety, such as safety priorities and effective
communication regarding safety measures, are positively associated with increased safety
knowledge among workers. This suggests that when leaders actively show an obligation
to safety and effectively communicate safety expectations, employees are more likely to
acquire and retain relevant safety knowledge.

Jones [67] investigated how transformational leadership practices affect safety knowl-
edge among oil and gas industry employees. Transformational leadership provides support
and resources and fosters a culture of continuous improvement. Their study revealed
that transformational leadership behaviors, such as providing training opportunities and
allocating resources for safety initiatives, positively impacted employees’ safety knowl-
edge [31]. This implies that when leaders invest in training programs, provide access to
safety resources, and actively support employee development, they contribute to improving
employees’ understanding of safety principles and procedures. These studies highlight the
critical role of leadership in shaping employees’ safety knowledge [12].

They also demonstrate how different leadership behaviors influence safety knowledge
acquisition and retention, offering valuable guidance to organizations aiming to improve
safety outcomes. Effective safety leadership extends beyond merely establishing clear
safety priorities. It also entails actively supporting and empowering employees in their
safety endeavors and promoting learning and development in safety-related areas [58].
As such, organizations can benefit from investing in leadership training programs that
emphasize the importance of safety and provide leaders with the skills and resources
needed to promote a culture of safety within their teams. This hypothesis aligns with the
principles of transformational leadership [31], which focus on leaders’ capacity to inspire
and motivate employees toward shared objectives. We expect transformational leaders to
prioritize safety and provide guidance and resources to enhance employees’ knowledge and
skills in safety-related matters. Moreover, according to social exchange theory, supportive
leadership behaviors foster a reciprocal exchange, motivating employees to engage in the
organization by acquiring and applying safety knowledge [69].

Some authors hypothesize that safety leadership positively influences safety knowl-
edge based on the established link between leadership behaviors and employee outcomes
in the safety domain. Safety leaders who prioritize employee well-being, ensure transparent
communication, and invest in training and resources play a pivotal role in enhancing em-
ployees’ comprehension of safety principles and procedures. By fostering a safety-centric
culture and championing constant learning, these leaders actively contribute to disseminat-
ing safety knowledge across the organization [58]. Based on the preceding discussion, the
following hypothesis can be formulated:

Hypothesis H2. Safety leadership positively influences safety knowledge.

2.6. Safety Knowledge and Safety Behavior

Safety knowledge and safety behavior are critical components of maintaining a safe
work environment. Safety knowledge refers to employees’ understanding of safety pro-
cedures, regulations, and best practices, while safety behavior encompasses the actions
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and decisions individuals undertake to ensure their safety in the workplace [56]. From
one perspective, individuals acquire safety knowledge through learning. In this approach,
individuals acquire safety knowledge at an individual level, gaining insights through their
own experiences. This understanding of knowledge emphasizes the ability to transfer
personal insights to meet organizational needs.

This research focuses primarily on individual employees’ safety knowledge, with
a specific emphasis on understanding how personal safety knowledge influences safety
behavior [21]. Knowledge, from this perspective, involves both commitment and action [70].
The conceptual model for knowledge transfer underscores its dynamic nature, emphasizing
that true acquisition of relevant knowledge occurs when workers apply knowledge to
their daily organizational activities. This application is reflected in changes to personal
cognition [53,56]

Within the construction industry, elevated rates of occupational injuries underscore a
discrepancy between on-site safety knowledge and worker safety leadership and behaviors.
The complicated nature of construction projects, coupled with organizational personnel
fluctuations, adds further complexity to the challenge of effectively disseminating safety
knowledge [58]. Workers who lack sufficient safety knowledge often struggle to compre-
hend safety procedures or identify security risks. Consequently, they find it challenging to
exhibit appropriate safety behaviors when necessary. Insufficient safety knowledge can
result in unsafe practices within the workplace [44].

Previous research has emphasized that knowledge serves as a prerequisite for effective
action (behavior) [53]. In the context of safety, knowledge is fundamental to various job
roles, enabling employees to carry out safe activities and behaviors during work. Stud-
ies consistently demonstrate that safety knowledge positively influences safety behavior
throughout the entire causal chain [21]. In light of the aforementioned discussion, a hy-
pothesis is proposed as follows:

Hypothesis H3. Safety knowledge positively influences safety behavior.

2.7. Safety Knowledge as a Mediator

Employees’ safety knowledge, which represents their understanding of safety pro-
cedures and principles, also plays a critical role in influencing their safety behavior. Un-
derstanding the mechanisms through which safety leadership impacts safety behavior
is essential for developing effective strategies to promote workplace safety [71]. Safety
leadership is a critical determinant of safety behavior in the workplace. Employees’ safety
knowledge, representing their understanding of safety procedures and principles, also
plays a vital role in influencing their safety behavior [51]. Understanding the mecha-
nisms through which safety leadership impacts safety behavior is essential for developing
effective strategies to promote workplace safety.

The purpose of this study is to investigate whether safety knowledge acts as a mediator
in the connection between safety leadership and safety behavior among construction labor-
ers, drawing upon pertinent theoretical frameworks and empirical findings [63]. Recent
research has offered empirical backing for the mediating function of safety knowledge in
the association between safety leadership and safety behavior. Investigations conducted in
the construction sector revealed that safety knowledge partially mediates the correlation be-
tween safety leadership and perceived employer safety obligations among employees [39].
It was also demonstrated that safety knowledge mediates the relationship between safety
leadership and safety behavior among construction workers. These findings underscore
the importance of safety knowledge as a mechanism through which safety leadership
influences safety behavior [7]. The literature presents accumulated empirical evidence
supporting the idea that safety knowledge acts as a mediator in the relationship between
safety leadership and safety behavior. Recent studies have particularly emphasized this
mediating role, highlighting how safety knowledge serves as a mechanism through which
safety leadership influences employees’ safety behavior [72]. For instance, a manufacturing
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industry study examined the relationship between safety leadership, safety knowledge,
and safety behavior among employees. Their findings revealed that safety knowledge
partially mediated the link between safety leadership and safety behavior [73].

This suggests that safety leadership behaviors that prioritize safety and support
employees’ safety-related learning contribute to increasing safety knowledge among em-
ployees. Subsequently, this enhanced safety knowledge leads to greater adherence to safety
protocols and regulations, ultimately influencing employees’ safety compliance behaviors.
In the construction sector, the impact of safety leadership on safety behavior among con-
struction workers was investigated, with a focus on safety knowledge’s mediating role [74].
One study demonstrated that safety knowledge fully mediated the relationship between
safety leadership and safety behavior. This implies that safety leadership behaviors, such
as providing training, resources, and support for safety initiatives, contribute to the de-
velopment of safety knowledge among construction workers [75]. Employees with higher
levels of safety knowledge are better equipped to perform their tasks safely, leading to
improved safety behavior outcomes. Collectively, these findings underscore the importance
of safety knowledge as a mechanism through which safety leadership influences safety
behavior among employees [74]. By investing in safety leadership practices that prioritize
safety and support employees’ safety-related learning and development, organizations
can effectively enhance safety knowledge, leading to improved safety compliance and
performance outcomes. Therefore, understanding and promoting safety knowledge as a
mediator is essential for developing effective strategies to foster a culture of safety within
organizations and reduce workplace accidents and injuries.

Social exchange theory [40,74] forms the basis of this hypothesis, suggesting that
individuals engage in reciprocal exchanges with their leaders, whereby favorable leader-
ship behaviors elicit positive responses. Safety leadership behaviors that prioritize safety
and support employees’ safety-related learning and development are likely to foster a
reciprocal exchange, leading to increased safety knowledge among employees. More-
over, the theory of planned behavior suggests that safety knowledge serves as a form of
perceived behavioral control, influencing employees’ intentions and behaviors related to
safety [44,47] and hypothesizes that safety knowledge mediates the link between safety
leadership and safety behavior based on the theoretical frameworks and empirical evidence
supporting this mechanism. Safety leadership behaviors that prioritize safety and support
employees’ safety-related learning are likely to enhance employees’ safety knowledge [76].
In rotation, this increased safety knowledge empowers employees to make informed de-
cisions and engage in safe work practices, ultimately influencing their safety behavior.
Therefore, investigating safety knowledge as a mediator provides valuable insights into
the processes through which safety leadership impacts safety behavior [74,77]. From the
previous insights, the corresponding hypothesis is put forward:

Hypothesis H4. The relationship between safety leadership and safety behavior is mediated by
safety knowledge.

2.8. Perceived Employer Safety Obligations as a Moderator

Perceived employer safety obligations represent an organization’s commitment to
safety, and can radically manipulate attitudes and behaviors regarding safety practices.
Safety leadership shapes employees’ safety-related attitudes and behaviors. It is important
to look into how perceived employer safety obligations affect the relationship between
safety leadership, safety knowledge, and safety behavior if we want to know how orga-
nizational factors affect how well safety leadership interventions work [46]. Ensuring
workplace safety is heavily reliant on effective safety leadership within organizations is
a critical factor that comes into play when examining employees’ unsafe behavior and
actions that put them at risk of accidents and occupational disorders. Research in the field
of safety has consistently highlighted a positive correlation between employees’ safety
behavior and their perceptions of safety leadership [78]. Similarly, studies conducted on
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Turkish companies focusing on occupational safety underscore a growing interest in the
connection between safety leadership and safety knowledge. These findings emphasize
that leadership behavior significantly contributes to enhancing workplace safety.

Ree and Wiig [79] research consistently demonstrates a strong link between safety
leadership and effective management practices. These procedures include instructing em-
ployees on the proper use of personal protective equipment (PPE) and safety procedures,
fostering a positive psychosocial workplace atmosphere, and ensuring routine mainte-
nance and repairs to minimize hazards associated with malfunctioning machinery and
equipment. However, it is worth noting that studies are scarcely specifically focused on
safety leadership [78]. Research based on social exchange theory [40] safety behavior arises
through the reciprocal influence of social interactions within organizations. Transforma-
tional leadership theory, which also builds upon social exchange theory, posits that positive
safety behavior can result from both transactional and relational interactions within an
organization [26]. Beliefs and perceptions regarding safety obligations are formed from
employers to employees and vice versa. When employers fulfill safety-related duties and
transactional responsibilities, such as offering safety training and upkeeping equipment,
they communicate to employees a profound appreciation for their safety and welfare within
the organization [80].

An organization’s perceived emphasis on safety and authentic care for employee
well-being can function as an implicit motivator, prompting employees to exhibit safe
work practices in return [46]. The outcomes of one study revealed a positive correlation
between construction safety initiatives—such as enhancing employee safety knowledge,
promoting safety leadership, and emphasizing perceived employer safety obligations—and
employee safety behavior. This finding supports the idea that safety knowledge contributes
to enhancing perceived employer safety obligations, ultimately leading to improved safety
behavior. The above arguments lead to the following hypotheses:

Hypothesis H5. Positively perceived employer safety obligations strengthen the positive relation-
ship between safety leadership and safety knowledge.

Hypothesis H6. Poorly perceived employer safety obligations diminish the positive relationship
between safety leadership and safety behavior.

Hypothesis H7. Positively perceived employer safety obligations strengthen the indirect relation-
ship between safety leadership and safety behavior positively via safety knowledge.

The research framework for this research draws upon three key theoretical perspec-
tives: transformational leadership theory, social exchange theory, and the theory of planned
behavior. Transformational leadership posits that effective leaders inspire and motivate
their followers towards shared goals, which, in the context of safety leadership, would
entail promoting safe behaviors among workers. Social exchange theory suggests that
workers engage in safety behavior based on perceived rewards or benefits from their or-
ganization or leaders. The theory of planned behavior asserts that attitude, social norms,
and perceived behavioral control influence individuals’ behavior. The conceptual model
integrates these theories, with safety leadership as the independent variable, safety behav-
ior as the dependent variable, safety knowledge as a mediator, and perceived employer
safety obligations as a moderator. The hypotheses propose specific relationships between
these variables, such as the positive influence of safety leadership on safety behavior and
safety knowledge, as well as the moderating effect of perceived employer safety obligations.
This framework provides a structured approach to understanding the dynamics of safety
leadership and behavior within the Turkish construction sector, offering insights into both
theory and practice. Figure 1 shows the conceptual research framework for this research.
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Figure 1. Conceptual research framework.

3. Research Methods
3.1. Participants and Procedure

The population and sample selection for this study were carefully designed to ensure
relevance and representativeness within the context of the Turkish construction sector,
specifically focusing on the bustling environment of Istanbul. Given Istanbul’s status as the
hub of large tertiary constructions within the country [81], it serves as an ideal locale for
investigating the dynamics of safety leadership and workers’ safety behaviors. This choice
is supported by research indicating Istanbul’s dominance in hosting major construction
projects, compared to other Turkish states with relatively smaller-scale constructions [82,83].

With a total employment rate of 5.52% and a significant contribution of 6% to the total
GDP, the Turkish construction sector emerges as a pivotal economic and social force in the
country [84]. Moreover, the sector’s substantial growth rate, averaging 10%, underscores
its strategic importance in driving social and environmental development, particularly in
enhancing infrastructure and quality of life [85,86].

To ensure the study’s rigor and validity, the researchers targeted professionals within
the construction sector, specifically civil engineers and architects, who represent key stake-
holders shaping safety practices and behaviors within the industry [84,85]. This strategic
focus aligns with the premise that understanding the behavior of major divisions within the
construction industry is paramount for comprehensively assessing safety dynamics [82].

The data collection process employed a systematic approach, utilizing random sam-
pling techniques to gather responses from a diverse group of construction profession-
als. According to the Union of Chamber of Turkish Engineers and Architects (https:
//www.tmmob.org.tr, accessed on 10 January 2024), Turkey has approximately 157,252 ac-
tive professionals, including 106,262 civil engineers and 50,990 architects. From this pool,
we randomly distributed 1000 invitations via email to members of a Building Information
Centre’s network, ensuring a comprehensive representation of the target population.

A robust response rate of 38% (380 respondents) was achieved, demonstrating a no-
table level of engagement within the professional community. Upon scrutiny, 21 responses
were deemed incomplete and subsequently excluded from the analysis, resulting in a
final sample size of 359 respondents. This sample size surpasses the average rate for
online surveys, thus enhancing the study’s statistical power and reliability [87]. Through
meticulous sampling and data collection procedures, we endeavor to capture nuanced
insights into the interplay between safety leadership, safety knowledge, perceived em-
ployer safety obligations, and construction workers’ safety behaviors within the Turkish
construction sector.

https://www.tmmob.org.tr
https://www.tmmob.org.tr
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3.2. Sample Profile

The sample for this study comprised 359 participants, with the majority being male
(63.8%, n = 229) and the remaining 36.2% female (n = 130). Most respondents were between
20 and 40 years old (84.2%, n = 302), reflecting a young and active workforce. In terms of
educational background, 72.4% (n = 260) held either a diploma or an undergraduate degree,
indicating a well-educated sample. Work experience was predominantly under five years,
with 73.5% (n = 264) falling into this category. The professional composition was evenly
split between civil engineers (54%, n = 194) and architects (46%, n = 165), offering diverse
insights from both key roles in the construction sector.

3.3. Instrument Development

In developing the instrument for data collection, meticulous attention was devoted
to crafting a comprehensive questionnaire that effectively captured the multifaceted di-
mensions of safety leadership, safety knowledge, perceived employer safety obligations,
and safety behavior within the Turkish construction sector. The questionnaire comprised
two distinct sections, with the first section housing scales designed to assess key constructs
integral to the study’s objectives (see Appendix A, Table A1).

In order to facilitate clarity and comprehension among respondents, the English scales
were meticulously translated into Turkish by an expert committee [88], ensuring linguistic
accuracy and semantic equivalence across languages [89]. A 7-point response scale ranging
from “strongly disagree” to “strongly agree” was employed for items related to safety
leadership, safety knowledge, and safety behavior. Conversely, items assessing perceived
employer safety obligations were rated on a 7-point scale, spanning from “not at all fulfilled”
to “completely fulfilled” [23].

The measurement of safety leadership drew upon established frameworks and scales
within the literature, with 18 items adapted from the study by ref. [76] utilized to assess
safety coaching, safety caring, and safety controlling. These constructs were validated by
previous studies [90], ensuring robustness and validity in measuring safety leadership
within the construction context. Safety knowledge measures were adapted from ref. [91],
incorporating six statements designed to gauge respondents’ understanding and awareness
of safety protocols and practices within the construction domain. Furthermore, perceived
employer safety obligations were assessed using 11 items developed based on ref. [92],
reflecting the perceived fulfillment of safety-related responsibilities by employers within the
construction sector. Finally, safety behavior, comprising dimensions of safety compliance
and participation, was evaluated through a combination of four items and three items,
respectively, drawn from seminal works [91,92].

3.4. Common Method Bias

To address non-response and common method bias (CMB), we implemented multiple
robust checks, ensuring the data reliability critical for construction-related research. Non-
response bias, which can compromise representativeness, was tested by comparing early
and late survey responses based on employee and firm age using a t-test. The results
indicated no significant differences (all t-statistics < 1.65, p > 0.1), confirming that non-
response bias was not a concern in this study. Regarding CMB, a potential issue when
collecting independent and dependent variable data from a single source, we adopted
several preventive measures [93]. First, we collected data from highly knowledgeable
construction professionals—civil engineers and architects—who possess detailed insights
into safety practices within their organizations, thereby enhancing the credibility of the
responses. Following ref. [94] recommendations, we conducted Harman’s single-factor test,
which showed that a single factor explained only 33.6% of the variance, well below the
threshold of 50% for CMB concerns. Additional confirmatory tests, including the common
latent factor test, were performed, further affirming the absence of significant CMB in the
dataset [95]. Lastly, exploratory and confirmatory factor analyses confirmed that each item
loaded onto its intended factor without substantial cross-loadings [96].
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4. Data Analysis and Findings

The data analysis method employed in this study centers on PLS-SEM, a robust
methodological approach that facilitates the examination of intricate links between latent
variables [92,97,98]. PLS-SEM offers distinct advantages that make it well suited for this
study. Primarily, it enables the analysis of complex models with multiple constructs—in
this case, 7 constructs with 42 items—making it particularly valuable in handling intricate
models with mediating and moderating variables [99,100]. Unlike covariance-based SEM,
which requires larger sample sizes, PLS-SEM can provide reliable results with smaller
samples, which enhances its applicability in data-limited contexts [101]. Moreover, PLS-
SEM is robust against normality violations, a common issue in real-world data, allowing
analysis without data transformation, and thus preserving data integrity [102].

Despite these strengths, PLS-SEM is less suitable for theory confirmation, as it empha-
sizes prediction over hypothesis testing and lacks a global goodness-of-fit metric, which
limits its utility in confirming well-established theoretical models [99]. Additionally, PLS-
SEM may be more susceptible to measurement error since it does not fully account for it,
as covariance-based SEM does [103]. Nonetheless, its strengths in exploratory research,
particularly with complex models, smaller samples, and non-normal data, align well with
this study’s objectives of examining the relationships between safety leadership, perceived
employer safety obligations, and safety behavior in Turkey’s construction sector.

4.1. Measurement Validation

In evaluating the validity and reliability of our theoretical model, we relied on the
PLS-SEM 4 program as our analytical framework [104]. This methodological choice enabled
us to comprehensively evaluate the robustness of our measurement constructs and the
relationships between them within the context of the Turkish construction sector. To ensure
the reliability of our measures, we employed established metrics such as Cronbach’s α,
composite reliability, and AVE [105]. Consistent with prior research recommendations, reli-
ability values exceeding the threshold of 0.70 signify acceptable internal consistency [106].
Importantly, our analysis revealed Cronbach’s α and composite reliability values exceeding
this threshold across all constructs, providing strong evidence of internal consistency and
reliability, as depicted in Table 1.

Table 1. Scale measurement validation.

Factors Indicators Outer Loadings Cronbach’s
Alpha Values Rho A CR AVE

Safety Knowledge 0.764 0.786 0.831 0.553

safety knowledge 1 0.713

safety knowledge 2 0. 628

safety knowledge 3 0.634

safety knowledge 4 0.793

safety knowledge 5 0.683

safety knowledge 6 -

Safety Behavior 0.913 0.916 0.931 0.659

Safety Participation SP1 0.837 0.841 0.849 0.904 0.758

SP2 0.916

SP3 0.857

Safety Compliance SC1 0.873 0.881 0.884 0.918 0.737

SC2 0.857
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Table 1. Cont.

Factors Indicators Outer Loadings Cronbach’s
Alpha Values Rho A CR AVE

SC3 0.823

SC4 0.880

Perceived Employer
Safety Obligations

Perceived Employer
Safety obligations 1 0.709 0.891 0.892 0.912 0.539

perceived employer
safety obligations 2 0.792

perceived employer
safety obligations 3 0.749

perceived employer
safety obligations 4 0.727

perceived employer
safety obligations 5 0.736

perceived employer
safety obligations 6 0.719

perceived employer
safety obligations 7 0.754

perceived employer
safety obligations 8 0.726

perceived employer
safety obligations 9 * -

perceived employer
safety obligations 10 * -

perceived employer
safety obligations 11 0.616

Safety Leadership 0.931 0.934 0.939 0.565

Safety Coaching SCA1 0.874 0.932 0.933 0.947 0.747

SCA2 0.853

SCA3 0.858

SCA4 0.897

SCA5 0.885

SCA6 0.818

Safety Caring SCN1 0.850 0.890 0.895 0.915 0.644

SCN2 0.822

SCN3 0.803

SCN4 0.788

SCN5 0.763

SCN6 0.785

Safety Controlling SCO1 0.776 0.895 0.900 0.920 0.658

SCO2 0.745

SCO3 0.762

SCO4 0.867

SCO5 0.857

SCO6 0.851

Note: * items deleted due to low factor loading.
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Furthermore, we scrutinized the psychometric properties of each construct within
the SEM by calculating AVE and assessing Discriminant Validity, as recommended by
ref. [107]. Our findings, as presented in Table 1, demonstrated that individual factor
loadings surpassed the recommended threshold of 0.5, indicating satisfactory conver-
gent validity [107,108] Additionally, all AVE coefficients exceeded 0.5, further bolstering
confidence [107]. The assessment of Discriminant Validity, depicted in Table 2, indicated
HTMT values below 0.850, suggesting minimal concerns regarding multicollinearity among
constructs [109].

Table 2. HTMT correlation values.

Factors 1 2 3 4 5 6 7

1. Safety Caring 0

2. Perceived Employer Safety Obligations 0.489 0

3. Safety Compliance 0.543 0.528 0

4. Safety Coaching 0.633 0.449 0.682 0

5. Safety Controlling 0.648 0.596 0.491 0.433 0

6. Safety Knowledge 0.412 0.420 0.560 0.584 0.365 0

7. Safety Participation 0.521 0.437 0.817 0.588 0.432 0.541 0

4.2. Hypothesis Testing

In this subsection, we present the results of hypothesis testing through the PLS-SEM
4 software version 4.1.0.1. We document every path coefficient and their associated p-values
in Table 3, furnishing a thorough outline of the scrutinized relationships.

Table 3. Hypotheses testing results of direct, indirect, and interaction effects.

Path Hypothesis
Standardized

Path
Coefficients

t-Values

Confidence Intervals

DecisionLower
2.5%

Upper
97.5%

Step 1 (model one): Direct effects

Safety leadership →safety behavior H1 0.411 *** 6.447 0.279 0.529 Supported

Safety leadership → safety knowledge H2 0.383 *** 5.072 0.241 0.535 Supported

Safety knowledge → safety behavior H3 0.191 *** 3.614 0.091 0.299 Supported

Step 2 (model two): Indirect effect of safety knowledge

Safety leadership → (safety knowledge)
→ safety behavior H4 0.073 ** 2.836 0.031 0.132 Supported

Step 3 (model three): Moderating effects of perceived employer safety obligations

safety leadership_x_perceived employer
safety obligations→ safety knowledge H5 0.043 0.993 −0.066 0.101 Not

supported

safety leadership_x_perceived employer
safety obligations → safety behavior H6 −0.318 ** 3.136 −0.477 −0.071 Supported

Note: asterisks represent significance levels: **—significant at p < 0.01; ***—significant at p < 0.001.

4.3. The Direct and Indirect Results of the Structural Model Testing

In our analysis of hypothesis testing, depicted in Figure 2, the direct effects revealed
significant findings that support several key relationships. Firstly, Hypothesis H1 was
supported (β = 0.411; p = 0.000), indicating that safety leadership positively influences safety
behavior. Moreover, our results corroborate the significance of Hypothesis H2 (β = 0.383;
p = 0.000), illustrating the substantial impact of safety leadership on safety knowledge.
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This underscores the pivotal role of leadership behaviors in fostering a culture of safety
consciousness and awareness among employees. Additionally, Hypothesis H3 garnered
support (β = 0.191; p = 0.000), elucidating the positive link between safety knowledge and
behavior. Furthermore, Hypothesis H4 was supported (β = 0.073; p = 0.005), highlighting
the mediating effect of safety knowledge on the relationship between safety leadership and
safety behavior. This underscores the indirect influence of leadership behaviors on safety
outcomes, mediated through employees’ understanding and application of safety protocols.

Figure 2. Structural model testing results.

4.4. Results of Moderating Effect of Perceived Employer Safety Obligations

In pursuing the secondary aim of our study, we delved into investigating the moder-
ating effects of perceived employer safety obligations on the intricate link between safety
leadership, safety knowledge, and safety behavior. Leveraging SmartPLS 4, we generated
interaction terms between safety leadership and perceived employer safety obligations
and conducted bootstrapping to scrutinize the statistical significance of these moderating
effects [110]. Our findings reveal nuanced insights into the moderating dynamics within
the Turkish construction sector (see Table 3). Specifically, the interaction term for the
relationship between safety leadership and safety knowledge did not exhibit statistical
significance (β = 0.043; p = 0.321), failing to provide support for Hypothesis H5. Con-
versely, the interaction between safety leadership and safety behavior yielded significant
results (β = −0.318, p =0.002), bolstering support for Hypothesis H6. This underscores the
nuanced influence of perceived employer safety obligations in shaping the relationship
between safety leadership and safety behavior, emphasizing the need for a multifaceted
understanding of organizational dynamics in promoting safety cultures.

4.5. Moderated Mediation Results

In delving deeper into the moderating effect of perceived employer safety obligations
on the positive indirect relationship between safety leadership and safety behavior via
safety knowledge, we conducted a moderated mediation analysis. To scrutinize Hypothesis
H7, model 14 in the process macro was employed [111], allowing us to assess the nuanced
interplay between organizational factors and individual competencies in fostering safety
compliance and proactive behaviors among employees. Our analysis revealed that the
interaction term between perceived employer safety obligations and safety knowledge
significantly impacted safety behavior (β = 0.190, t-value = 2.759, p = 0.006), underscoring
the intertwined nature of organizational dynamics and individual competencies in shaping
safety outcomes within the Turkish construction sector.

The index results displayed in Table 4 unveiled a major moderated mediation mech-
anism of perceived employer safety obligations in the conditional indirect relationship
between safety leadership and safety behavior via safety knowledge, as the 95% CI didn’t
include zero, both for Turkish construction employees exhibiting a low level (β = 0.040,
SE = 0.015, [LLCI = 0.010, ULCI = 0.071]) and a high level (β = 0.084, SE = 0.017, [LLCI = 0.052,
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ULCI = 0.118]) of PSO. Furthermore, the conditional indirect effect index also did not
include zero (LLCI = 0.007, ULCI = 0.128), further affirming the significance of the mediated
moderation mechanism. These findings robustly support Hypothesis H7 and investigate
the intricate interplay between organizational factors, leadership behaviors, and safety
knowledge in shaping safety behavior within the Turkish construction sector.

Table 4. Moderated mediation effect.

Step 4 (Model Four) Moderated Mediation Effect

Independent Variable: Safety Leadership Mediator Path to: Safety
Behavior

Confidence Interval 95%

Lower Bound Upper Bound

Low perceived employer safety obligations (−0.331)

Safety knowledge

0.040 0.010 0.071

Mean perceived employer safety obligations (0.000) 0.062 0.040 0.088

High perceived employer safety obligations (0.331) 0.084 0.052 0.118

Note: To scrutinize Hypothesis H7, related to the conditional indirect effect of perceived employer safety
obligations (perceived employer safety obligations) on the positive indirect link between safety leadership
and safety behavior via safety knowledge, Model 14 in the PROCESS macro was employed [111].

5. Discussion

The main goal of this study was to identify key factors that enhance perceived em-
ployer safety obligations, which in turn improve safety behaviors. Using the theory of
planned behavior as a framework, the study finds that subjective norms, attitudes toward
safety practices, and perceived employer safety obligations significantly influence indi-
viduals’ intentions to practice safety [78]. Safety leadership is crucial in motivating team
members and reducing accident and injury rates. Safety behaviors include actions and
behaviors aimed at promoting health and safety in the workplace, such as following safety
protocols, participating in safety initiatives, and maintaining a safety-conscious attitude.

Various leadership styles significantly impact safety leadership, safety behavior, and
safety knowledge across different contexts. The study findings validate Hypothesis H1,
showing that effective safety leadership, where leaders prioritize the safety and well-being
of their employees, leads to safe behavior among employees. This finding is consistent
with the existing literature, which highlights the positive impact of safety leadership on
safety behavior [42,63,112]. Additionally, regular reminders from on-site supervisors to
prioritize safety and address unsafe behaviors promptly reinforce safety leadership, thereby
supporting Hypothesis H2. On-site supervisors’ involvement enhances safety training.
Moreover, highlighting accident prevention measures and facilitating safety knowledge
communication improve safety awareness. Implementing safety knowledge within the on-
site construction setting as a component of the organization’s health and safety management
strategy fosters self-directed learning. In addition to safety leadership, on-site supervisors
play a pivotal role in safety training and knowledge dissemination [58].

This analysis supports our hypothesis, showing that safety significantly improves
employees’ safety knowledge, with a p of 0.383. Additionally, our research highlights the
positive impact of safety knowledge on safety behavior, indicated by a p of 0.191, under-
scoring the essential role of safety knowledge in promoting safety behavior. Hypothesis
H4 confirms that safety knowledge mediates the link between safety leadership and safety
behavior, with a p of 0.073 for the indirect effect, emphasizing safety knowledge’s signifi-
cant mediating role. The validation of Hypothesis H5 highlights the moderating role of
perceived employer safety obligations in this study, suggesting that influential factors affect
safety behavior, such as the impact of safety leadership and various dimensions of safety
knowledge. Understanding how these factors contribute to employees’ perceived employer
safety obligations is crucial [21]. Interestingly, statistical insignificance was observed in the
moderating impact of perceived employer safety obligations on the link between safety
leadership and safety knowledge. This finding indicates that employees’ perceived em-
ployer safety obligations do not significantly alter the impact of safety leadership on safety
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knowledge. Hypothesis H6 finds support, revealing a significant negative interaction term.
This suggests that when employer safety obligations are perceived to be lower, the positive
impact of safety leadership on safety behavior weakens. Moving on to Hypothesis H7,
different groups of researchers are looking into how safety knowledge acts as a mediator
and how perceived control affects the relationship between safety knowledge and safety
leadership. By examining these factors and their interactions, researchers obtain deeper
insights into safety behavior and its outcomes at the individual level among construction
workers. Our study emphasizes the significance of safety knowledge on safety behavior
among construction workers.

Additionally, we present innovative evidence concerning the moderating result of
perceived employer safety obligations on the link between safety knowledge and safety
behavior [56]. Our analysis revealed that the interaction term between perceived employer
safety obligations and safety knowledge significantly influenced safety behavior (β = 0.190,
t-value = 2.759, p = 0.006); in particular, this relationship is more conspicuous among
construction workers exhibiting higher levels of perceived employer safety obligations in
contrast to those with lower perceived control. Specifically, the interaction term for the
relationship between safety leadership and safety knowledge did not exhibit statistical
significance (β = 0.043; p = 0.321), failing to provide support for Hypothesis H5. Conversely,
the interaction between safety leadership and safety behavior yielded significant results
(β = −0.318, p =0.002), bolstering support for Hypothesis H6. This underscores the nuanced
influence of perceived employer safety obligations in shaping the link between safety
leadership and safety behavior, emphasizing the need for a multifaceted understanding
of organizational dynamics in promoting safety cultures. Our investigation implies that
diverse factors, such as improvements in workplace safety, play a role in the alterations
in perceived employer safety obligations among construction workers. The results of our
moderated mediation analysis show that higher perceived employer safety obligations [46]
strengthen the indirect positive link between safety leadership and safety behavior through
safety knowledge. Also, the study outcomes revealed a positive link between construction
safety initiatives—such as enhancing employee safety knowledge and promoting safety
leadership—and perceived employer safety obligations and employee safety behavior.
This finding supports the idea that safety knowledge contributes to enhancing perceived
employer safety obligations, ultimately leading to improved safety behavior.

6. Conclusions
6.1. Theoretical Contribution

The theoretical contribution of this work combines insights from transformational
leadership [44] social exchange theory [40] and the theory of planned behavior to provide a
complete understanding of the machinery behind safety leadership and safety behavior.
Safety leadership is crucial for ensuring safety. This research explores the intricate relation-
ship between safety leadership and safety behavior [51]. Previous studies have examined
the mediating role of safety knowledge in the impact of various safety leadership styles
on safety behavior indicators, considering multiple variables. This empirical study aligns
construction safety leadership behaviors with theoretical concepts, particularly empha-
sizing the enhancement of the theory of planned behavior of safety behavior. Moreover,
safety knowledge communication is vital in developing responsibilities within the context
of social exchange theory [63].

Our research particularly analyzed and established links between different dimen-
sions of the safety-enhancing comprehension of perceived employer safety obligations
and employee behavior. Furthermore, this study investigates the methods through which
safety is affected. Previous studies have highlighted the importance of considering in-
tervening circumstances and possible procedural factors that influence the link between
safety leadership and perceived employer safety obligations. Positively perceived employer
safety obligations strengthen the positive association between safety leadership and safety
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knowledge, while diminished perceived employer safety obligations weaken the positive
link between safety leadership and safety behavior.

Conversely, heightened stress reinforces the indirect link between safety leadership
and safety behavior, mediated by safety knowledge. This empirical study offers convincing
evidence in light of the proposed model. This research constitutes an important contribu-
tion to the existing literature by applying transformational leadership theory, the theory
of planned behavior, and social exchange theory. The combination of transformational
leadership theory, social exchange theory, and the theory of planned behavior offers a solid
foundation for comprehending and improving safety leadership and safety behavior in the
construction industry. As explained by ref. [44] the theory of planned behavior states that
attitudes and behavioral control are important factors in predicting safety behavior. This
emphasizes the need for effective leadership and clear communication to align workers’
attitudes with safety protocols [46].

According to ref. [40] the social exchange theory model proposes that reciprocal
relationships in the workplace have a significant effect on safety outcomes. Positive
safety leadership practices promote a shared dedication to safety, which in turn fosters
a culture of complying with safety regulations and actively engaging in safety measures.
Furthermore, transformational leadership theory emphasizes the impact of leadership
on both an organization’s culture and employee performance. Leaders who motivate
and intellectually engage their teams not only cultivate a favorable safety environment,
but also improve overall safety performance by exemplifying behaviors that highlight
the significance of safety [16,30]. Recent empirical studies, such as those conducted by
refs. [51,63] provide evidence for these theories. They demonstrate that safety knowledge
acts as a mediator between transformational safety leadership and safety behavior, thereby
emphasizing the importance of spreading knowledge and providing safety training.

By utilizing these interconnected theories, this research enhances our perception of
the dynamic link between leadership, behavior, and organizational safety culture in the
construction industry. It offers practical insights for enhancing safety management practices
and minimizing workplace accidents.

6.2. Practical Implications

The findings of this research are highly pertinent for managers and safety professionals
focused on accident prevention within the context of perceived employer safety obligations.
This study underscores the vital role of effective safety leadership in cultivating a safety-
oriented culture within construction firms. Employers can leverage these insights to create
and implement leadership training programs that highlight transformational leadership
qualities and role modeling of safety practices. By investing in the development of safety
leadership skills among managers and supervisors, organizations can create a safer work
environment and reduce workplace accidents.

This study also emphasizes the importance of safety knowledge in shaping the safety
practices of construction personnel. By continuously investing in safety education and
training, organizations can empower their workforce to make informed decisions and
proactively prevent accidents on construction sites.

Furthermore, this research indicates that safety responsibilities can influence the
response to safety leadership initiatives. Employers can enhance these perceptions by
implementing transparent safety protocols and procedures, providing adequate resources
and support for safety efforts, and actively involving employees in safety-related decision-
making processes. Addressing concerns related to perceived employer safety obligations
can help organizations foster a stronger commitment to safety among their employees.

This study’s focus on the Turkish construction industry highlights the importance of
considering cultural, organizational, and regulatory factors in designing and implementing
safety interventions. Employers, safety professionals, and policymakers should recognize
the unique challenges and dynamics present within the Turkish construction sector and
modify interventions accordingly. This may involve collaborating with local stakeholders,
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leveraging existing cultural norms and practices, and adapting international best practices
to suit the specific needs and context of the Turkish construction industry.

6.3. Limitations and Future Directions

The limitations of this study lie in its cross-sectional design, which limits the ability
to infer causal links between safety leadership, safety knowledge, and safety behavior.
Future research would benefit from longitudinal studies to better capture the dynamic
interplay between these variables over time. Future research employing more objective
safety performance measures could enhance the reliability of future findings. The research
is geographically limited to the Turkish construction industry, which limits the results’
generalizability. Future studies from other regions or industries could provide broader
insights and validate the model in diverse settings. Furthermore, while the study focuses on
perceived employer safety obligations, it does not fully explore the broader organizational
context, such as company size or safety culture, which may also impact safety behaviors.
Future research should explore the role of these factors in greater depth and consider the
use of mixed methods to enrich understanding. Finally, investigating the influence of
emerging technologies could open new avenues for enhancing safety leadership and safety
behavior in construction and other high-risk industries.
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Appendix A Survey Measure

Table A1. Measurement items.

Safety Leadership

Safety Coaching

1. My supervisor handles safety cases honestly.

2. My supervisor sets an example by obeying safety regulations.

3. My supervisor helps employees recognize the importance of safety.

4. My supervisor explains the concept of safety clearly.

5. My supervisor involves personnel in safety decision-making.

6. My supervisor draws a picture to describe a safety vision.

Safety Caring

1. My supervisor creates a harmonious group climate.

2. My supervisor allocates safety resources fairly.

3. My supervisor accepts employees’ advice to improve safety.
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Table A1. Cont.

4. My supervisor is confident of the employee’s safety performance.

5. My supervisor makes an effort to meet employees’ need for safety.

6. My supervisor recognizes employees’ safety achievements.

Safety Controlling

1. My supervisor orders employees to accomplish safety goals firmly.

2. My supervisor effectively assesses and rewards staff safety performance.

3. My supervisor supports to establish regulations of safety management.

4. My supervisor consistently requests employees to obey regulations of safety management.

5. My supervisor requests employees to improve safety defects continuously.

6. My supervisor regularly audits employees’ safety performance.

Safety Knowledge

1. I know how to perform my job safely.

2. I know how to use safety equipment and standard work procedures.

3. I know how to maintain or improve workplace health and safety.

4. I know how to reduce the risk of accidents and incidents in the workplace.

5. I know what hazards are associated with my job and the necessary precautions to be taken while doing my job.

6. I don’t know what to do and whom to report if a potential hazard is noticed in my workplace. *

Perceived Employer Safety Obligation

1. Provided me with safety training.

2. Showed me how to prevent accidents.

3. Pointed out aspects of the job that could potentially harm me.

4. Taught me how to respond to emergencies.

5. Prevented me from carrying out potentially dangerous work.

6. Prevented me from performing a task that I have not been properly trained to do.

7. Taught me how to properly use equipment and machinery.

8. Ensured that my co-workers were properly trained before performing a job.

9. Monitored the safety behavior of my co-workers to ensure they did not injure someone. *

10. Implemented safety policies and practices. *

11. Ensured the equipment is maintained and properly functioning.

Safety Behavior

Safety Compliance

1. I carry out work in a safe manner.

2. I use all necessary safety equipment to do my job.

3. I use the correct safety procedures for carrying out my job.

4. I ensure the highest level of safety when I carry out my job.

Safety Participation

1. I put in extra effort to improve the safety of my workplace.

2. I help my co-workers when they are working under hazardous conditions.

3. I voluntarily carry out tasks or activities that help improve workplace safety.

Note: * Item deleted.
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