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Abstract

Establishing a strong safety culture remains a key challenge for safety professionals in the
manufacturing sector. Although safety culture has been examined across South African
industries such as food production, aviation and construction, limited research focuses
on manufacturing Small and Medium-sized Enterprises (SMEs). This study addresses
this gap by examining how employees perceive organizational factors influencing safety
culture through a six-factor leadership and safety practices framework. Using a cross-
sectional design, data were collected from a convenience sample of 487 employees aged
18–65 years working in South African manufacturing SMEs, recruited through a national
market research panel. A structured, self-administered questionnaire measured employee
perceptions of organizational factors shaping safety culture and related compliance behav-
iors. The structural model demonstrated satisfactory reliability and strong model fit, with
six core factors identified, namely management commitment, safety incentives, safety train-
ing, safety communication with feedback, safety culture, and safety compliance. Findings
indicate that stronger safety culture development requires SME leadership engagement,
resource allocation and open communication, supported by frequent, context-specific train-
ing and intrinsic and extrinsic incentives, while clear, enforceable compliance measures
help reduce workplace hazards and maintain regulatory alignment.

Keywords: occupational health and safety (OHS); management commitment; safety communi-
cation; safety training; safety incentives; workplace safety management; employee perceptions

1. Introduction
Safety culture is widely recognized as a foundational component of effective occu-

pational health and safety (OHS) systems, particularly within high-risk sectors such as
manufacturing [1]. Moreover, Osman et al. [2] define safety culture as the extent to which
employees are aware of and engaged with an organization’s safety-related values, norms
and environmental conditions. Arzahan et al. [3] expand on this by emphasizing that
safety culture encompasses both formal elements, including organizational policies and
procedures and informal components, such as employee attitudes and behaviors toward
safety-related issues. Collectively, these dimensions influence how safety is internalized,
prioritized and enacted across all organizational levels [4].

In a review of the literature, Guldenmund [5] highlights the lack of consensus con-
cerning the exact meaning of safety culture and indicates that it is often confused with
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and used synonymously with the inter-related yet distinct concept of safety climate. Ap-
proximately a quarter of a century later, these two terms are often still being applied
inter-changeably [6–8]. Guldenmund [5] articulates safety climate as organizational mem-
bers’ adopted values and consequent attitudes toward safety and contrasts these from
safety culture, which he conceptualizes as a functional attribute that provides a frame of
reference for safety behavior comprising the leadership-steered external and internal safety
processes of an organization. This view resonates with that of Reason [9] who takes a
functional approach to safety culture, indicating that it is something that can be deliberately
engineered by leadership to support wider organizational interests. Hudson [10] indicates
that developing a safety culture necessitates leadership support and the implementation of
safety systems and supporting safety tools.

Beyond its role in reducing workplace incidents, safety culture has been linked to
broader organizational outcomes, including strategic alignment, operational resilience and
long-term competitiveness [11]. As Bhattarai et al. [12] observe, the manifestation of safety
culture can be understood as an organization’s collective valuation and prioritization of
safety, which in turn influences decision-making, resource allocation and employee conduct.
Blokland and Reniers [13] further argue that cultivating a proactive and integrated safety
culture is essential across all sectors, regardless of size or maturity, and requires consistent
leadership commitment and employee buy-in. Consequently, safety culture may be shaped
by and reflective of a shared organizational vision [4,14].

According to Shan et al. [15], employees are not only the key drivers of safety culture
but also its primary stakeholders. As such, their perceptions, attitudes and behaviors
ultimately determine the extent to which safety principles are operationalized in daily work
routines. Consequently, it is imperative for organizations to understand how their employ-
ees perceive the existing safety culture, especially in contexts where compliance and hazard
mitigation are critical for organizational performance [16]. As Amirah et al. [17] indicate,
manufacturing environments are more prone to high operational risks, highlighting the
need for the implementation of a robust safety culture. In addition, Burkett [18] suggests
that integrating safety into manufacturing processes helps mitigate the risk of occupational
injuries, illnesses and fatalities. Consequently, in South Africa, the importance of cultivat-
ing a safety culture is rooted in the fundamental objective of preserving human life [19].
Furthermore, Tristancho [20] and Cutler [21] argue that beyond regulatory compliance,
well-structured safety initiatives also contribute to improved employee morale, increased
productivity and reduced operational costs.

Graham [22] proposes four essential steps that can significantly enhance workplace
safety, which include fostering a culture that prioritizes health and safety, deploying appro-
priate safety tools, delivering targeted training, and maintaining a comprehensive safety
management program. Channell [23] adds that these steps not only reduce the frequency
and severity of incidents but also create a more resilient and cost-effective operational
environment. Unfortunately, the South African context presents unique challenges and
opportunities in this regard [24,25]. Despite the presence of comprehensive OHS legislation,
the country continues to report high rates of occupational incidents. Between 2001 and
2019, over 3.8 million occupational injuries and approximately 44,000 occupational diseases
were reported [26]. Although there was a general decline in annual incidents, reaching
81,995 in 2019, the frequency of injuries remains a pressing concern [25]. This challenge is
particularly pronounced in small and medium-sized enterprises (SMEs), which often face
constraints related to financial resources, staffing and formalized safety systems [27].

Conner Industries [28] notes that one of the most persistent obstacles faced by safety
managers in manufacturing is the creation and reinforcement of a safety-oriented culture.
In addition, Esterhuyzen [29] and Nieuwenhuizen [30] highlight that South African SMEs
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frequently lack the capacity to comply fully with OHS regulations, resulting in gaps in
implementation and enforcement. Consequently, a subsequent study by Esterhuyzen [31]
reinforces the urgent need to strengthen safety culture within SMEs across various indus-
tries, with a particular emphasis on manufacturing. As such, existing studies on safety
culture in South Africa have largely concentrated on the food production, aviation and
construction sectors [32–34]. This gap in sector-specific scholarship underscores the impor-
tance of the present study, which seeks to examine how employees within South African
manufacturing SMEs perceive the organizational factors that influence safety culture. In
addition, the study investigates the relationship between safety culture and employees’
compliance with safety procedures, with the aim of informing targeted managerial inter-
ventions. By doing so, the research contributes to the development of evidence-based
strategies to improve safety culture and compliance within a critical segment of the South
African economy.

2. Literature Review
Safety leadership can aid in the prevention of injuries and accidents that occur in

the workplace, safeguard employees from harm that can occur within an organization,
and minimize costs that are associated with these injuries and accidents [35]. Further-
more, safety leadership influences all levels of an organization, which ultimately results
in good safety performance within organizations [34]. This leads to an increase in pro-
ductivity and profitability, lower rates of incidents, better working conditions and more
motivated employees [36].

Based on the transformational–transactional leadership paradigm [37], this study aims
to determine the factors that influence safety culture within South African manufacturing
SMEs, namely management commitment, safety communication, safety training, safety
incentives and safety compliance [7,38]. Central to this framework is the role of leadership,
particularly management commitment, which serves as a foundational element in shaping
and sustaining a positive safety culture [39].

In reference to safety management, management commitment signifies that the organi-
zation’s management prioritizes safety and views it as an essential value. Management can
demonstrate this commitment through the allocation of essential resources, effort and time
to ensure that all employees have access to a safe working environment [40]. Consequently,
management carries the most influence through its ability to unify all stakeholders within
an organization through the articulation and reinforcement of values and norms, as well as
by supplying incentives for preferred behaviors [41]. Zhang et al. [7] indicate that manage-
ment’s commitment to safety encompasses formulating clear safety rules, regulations and
policies, prioritizing safety and establishing safety responsibilities, as well as reacting and
taking corrective action to unsafe practices. Commitment from management is necessary
for the success of any safety management system since it establishes the culture of the entire
organization [42]. When management displays commitment toward safety, it directs a mes-
sage that safety is of great importance in an organization and that it is prepared to invest the
essential resources needed to obtain the goal of effective safety within an organization [43].

Ismail et al. [44] found that in the mining industry, management commitment signifi-
cantly influences safety culture. Another study conducted in the healthcare industry found
that management’s commitment toward safety has a significant relationship with patient
safety culture within the healthcare industry [45]. Additionally, Cox et al. [46] found that
employees’ attitudes to safety and management’s actions toward safety were revealed to
have the strongest relationship within the manufacturing industry. Moreover, the results of
the study conducted by Tehrani et al. [47] within the construction industry revealed that
management commitment influences the development of a safety culture. Additionally,
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management commitment was found to negatively influence safety culture within the
manufacturing industry [17]. Furthermore, a study by Van der Linde [32] found that safety
leadership and management commitment in the food industry contributed poorly to safety
culture development. In contrast, Davids [33] found that a positive relationship exists
between management’s commitment to safety culture and the ability to develop a healthy
safety culture in organizations within the aviation industry. Skeepers and Mbohwa [34]
found that the visibility of safety leadership within organizations influences safety culture
within organizations in the construction industry. Lastly, Arboleda et al. [48] found that
lower-level employees’ perceptions of safety culture were significantly influenced by top
management’s commitment to safety. Given the consistently observed relationship between
management commitment and safety culture across various industries, albeit with some
contradictory findings, it is essential to empirically examine this relationship within the
context of South African manufacturing SMEs, thereby motivating the formulation of the
following hypothesis:

H1. Management commitment has a significant direct influence on employees’ perceptions of safety
culture within South African manufacturing SMEs.

While management commitment forms the foundation of a strong safety culture,
effective safety communication, particularly when coupled with timely feedback, is equally
critical in reinforcing safety values and ensuring that employees are informed, engaged
and responsive to safety expectations [49]. Safety communication with feedback refers
to an ongoing, interactive process of exchanging safety information, instructions and
expectations to ensure they are clearly delivered, understood and acted upon. Unlike one-
way messaging (such as posters or manuals), this ‘two-way’ approach relies on feedback
loops to confirm that the receiver has correctly interpreted the safety message and to allow
for the reporting of new hazards or concerns [50]. According to Duncan [51], effective
safety communication is important to ensure that every stakeholder within an organization
is cognizant of the potential hazards, as well as how to prevent them from occurring.
Subsequently, safety communication with feedback is important for cultivating safety
culture in organizations, where employees are motivated and empowered to speak up
against potential safety incidents, accidents or hazards [52]. Feedback is a crucial element
of safety communication as it permits employees to supply information regarding their
observations and experiences that are related to safety within an organization [53]. It can
assist in the identification of areas of concern and provide vital information to organizations
on effective safety procedures and policies [54]. Furthermore, when an organization
supplies feedback and shares information regarding safety, employees can help identify
areas that may need adjustments or improvements and recommend solutions [43].

A study done by Naji et al. [55] found that a direct relationship exists between safety
communication and safety culture within the petrochemical industry. Another study related
to the transportation of goods found that safety communication has a very low impact on
safety culture when safety leadership is absent [56]. Moreover, in the manufacturing indus-
try, safety communication was deemed the most valuable dimension of safety culture [57].
Furthermore, Van der Linde [32] found that safety communication within organizations
in the food industry contributed poorly to developing safety culture. Given the mixed
findings across various sectors regarding the role of safety communication in shaping safety
culture, it is necessary to explore its specific influence, particularly when accompanied
by feedback, within the context of South African manufacturing SMEs, leading to the
formulation of the following hypothesis:
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H2. Safety communication with feedback has a significant direct influence on employees’ perceptions
of safety culture within South African manufacturing SMEs.

In addition to communication with feedback, safety training plays an influential role
in equipping employees with the knowledge and skills necessary to engage in safe work
practices, thereby reinforcing and sustaining a positive safety culture [58,59]. Vinodkumar
and Bhasi [60] indicate that safety training encompasses ongoing training sessions designed
to equip employees with the necessary ability to react appropriately to emergency situations
and to be able to adequately recognize and assess potential safety hazards. As such,
safety training incorporates instruction or educational information created to supply the
stakeholders of organizations with the skills and knowledge needed to identify and prevent
potential hazards from occurring, as well as to react effectively in the case of an accident or
emergency [54]. Consequently, safety training can contribute toward an organization in
several ways, such as minimizing the risk of injuries and accidents since employees will be
able to identify potential hazards and will be educated on how to work safely [51]. It also
aids in promoting compliance with the appropriate safety regulations, since safety training
will help employees understand and adhere to safety regulations that are related to their
day-to-day work [54].

Ismail et al. [61] found that safety training was deemed a significant dimension that
influences safety culture within an organization, specifically in the construction industry.
Additionally, a study conducted in the manufacturing industry found that safety training
plays an imperative role in motivating the commitment of employees toward safety, as
well as improving safety culture as a whole [59]. Aburumman et al. [62] found that for
organizations that employed the use of safety training as a type of intervention, workplace
safety was seen to improve. This study was conducted in multiple industries, namely
transportation, maintenance, forestry, construction, health care, manufacturing and utili-
ties. Building on evidence that highlights the effectiveness of safety training in fostering
employee commitment and enhancing safety culture across various industries, this study
seeks to examine its direct impact within the context of South African manufacturing SMEs,
as reflected in the following hypothesis:

H3. Safety training has a significant direct influence on employees’ perceptions of safety culture
within South African manufacturing SMEs.

Ghasemi et al. [63] highlights that while safety training equips employees with the
necessary knowledge and skills, the use of safety incentives serves as a motivational tool
that can further encourage adherence to safety practices and strengthen the overall safety
culture. Callender [64] identifies safety incentives as the recognition or rewards offered by
organizations to employees who demonstrate safe attitudes, behaviors and practices within
organizations. In addition, safety incentives can be used to encourage employees to behave
in a safe manner, which, in turn, influences the safety culture of an organization [65]. As
such, safety incentives assist in the cultivation of safety performance in an organization by
motivating employees to be more aware of safety behaviors and practices [66]. Vinodkumar
and Bhasi [60] highlight the importance of such incentive systems having a high level of
visibility within an organization so as to encourage healthy competition amongst employees
to report hazardous practices. They also point to the importance of recognizing safe conduct
as a promotion criterion. Callender [64] outlines safety incentives as monetary rewards,
such as gift cards or bonuses, and non-monetary rewards, which can include certificates,
trophies or engraved plaques, time off or recognition in the form of a bulletin board or an
organization-wide newsletter.
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A study done in the oil and gas industry found that organizations that implement
safety incentives within their systems motivate an overall holistic approach to safety
culture [67]. Another study conducted in the construction industry by Karakhan and
Gambatese [68] found that safety incentives are normally associated with either intrinsic
rewards or extrinsic rewards, which can ultimately aid in enhancing safety culture through
the encouragement of safe actions and behaviors from employees within organizations.
Additionally, in the construction industry, it has been found that the second most valuable
cost to improving safety culture was safety incentives [69]. As intrinsic and extrinsic safety
incentives can promote safer behaviors and contribute meaningfully to a stronger safety
culture, it is essential to assess their direct influence within South African manufacturing
SMEs, as proposed in the following hypothesis:

H4. Safety incentives have a significant direct influence on employees’ perceptions of safety culture
within South African manufacturing SMEs.

In addition to safety incentives, ensuring that employees adhere to safety practices is
crucial for fostering a strong safety culture, making safety compliance an essential element
to examine in relation to overall safety culture outcomes [70]. Safety compliance refers to the
extent to which employees adhere to established safety rules, procedures and regulations
within the workplace [71,72]. In practice, this is reflected in behaviors such as wearing
required personal protective equipment (PPE), following prescribed safety procedures
when performing tasks and adhering to established protocols during routine or high-risk
activities [73]. It also includes completing safety checks, reporting unsafe conditions and
stopping work when hazards are identified [74,75]. Safety compliance regulations can take
the form of the OHS Act 85 of 1993. This act has several regulations, such as the Ergonomics
Regulation, General Safety Regulation, Construction Regulation, General Administrative
Regulation and the Driven Machinery Regulation [76]. Adhering to these regulations is
essential, not only to escape paying penalties and fines, but also to encourage the well-being
and safety of all organizational stakeholders [77]. An organization’s inability to adhere to
safety regulations can result in financial and legal repercussions as well as harm to its brand
and reputation [78]. Not only does safety compliance play a critical role in encouraging and
maintaining a safety culture in an organization, but it also aids in promoting awareness of
potential safety hazards, accidents and incidents within an organization while holding all
stakeholders accountable in their pursuit of safety procedures and regulations [79].

A study conducted on a government-affiliated organization found a positive corre-
lation between employees’ motivation to be compliant and their motivation to improve
the safety culture within the organization [80]. Ayi and Hon [81] found that a lack of
safety compliance is strongly related to a lack of a strong and positive safety culture within
academic laboratories. Furthermore, Chen et al. [82] found that safety compliance practices
played an essential role in minimizing the potential occurrence of dangerous events within
organizations based in the construction industry, emphasizing the importance of develop-
ing a positive safety culture. For an organization to be safety compliant, it is imperative that
organizations conduct routine inspections and audits of their subsequent operations and
facilities, assess and update their subsequent procedures and policies, supply continuous
training to all stakeholders and maintain efficient and up-to-date reports on all safety
incidents and compliance activities [79]. As such, a strong safety culture is essential for
employees’ safety compliance. Given the critical role that safety compliance plays in pre-
venting accidents and enhancing overall safety culture, it is important to explore how safety
culture influences employees’ compliance behaviors within South African manufacturing
SMEs, as captured in the following hypothesis.

https://doi.org/10.3390/safety12030076

https://doi.org/10.3390/safety12030076


Safety 2026, 12, 76 7 of 20

H5. Safety culture has a significant direct influence on employees’ safety compliance within South
African manufacturing SMEs.

Based on the preceding literature review, Figure 1 illustrates a proposed model of
the antecedents of safety culture and consequent safety compliance within South African
manufacturing SMEs from an employee perspective.

Figure 1. The hypothesized model of employees’ perceptions of the antecedents of safety culture
within South African manufacturing SMEs.

3. Materials and Methods
3.1. Sampling

This study included employees aged 18 to 65 who are employed in South African
manufacturing SMEs. The services of a market research company were employed to gather
the required data. This market research company maintains a panel of respondents who are
employees of various organizations of various sizes from various industry sectors in South
Africa, including employees of SMEs in the manufacturing sector. Therefore, the quasi-
sampling frame of this study was the market research company’s panel of South African
employee respondents. The company is fully compliant with South Africa’s Protection of
Personal Information (POPI) Act 4 of 2013 and adhered to ethical standards and POPI Act
regulations during its data-gathering process. A single cross-sectional convenience sample
of South African individuals between the ages of 18 and 65 years and employed within
South African manufacturing SMEs was selected from a South African market research
company panel.

The sample size for this study was set at 500 South African manufacturing SME em-
ployees. The sample size was deemed appropriate for conducting multi-variant statistical
techniques, as per the guidelines proposed by [83]. A structured, self-administered ques-
tionnaire was used to collect data to determine employees’ perceptions of the organizational
factors that influence the safety culture within South African manufacturing SMEs and
their consequent safety compliance. The measuring scales that were used for this study
were adapted from previously validated scales in the literature [7,38,60,84].
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3.2. Data Collection Method and Questionnaire Structure

Section 1 of the questionnaire included questions designed to gather biographical and
organization-related data. A question pertaining to the number of employees within an
organization was used in the questionnaire due to South African-based manufacturing
organizations being defined based on the number of full-time paid employees within an
organization. These parameters included 11 to 50 for a small manufacturing organization
and 51 to 250 for a medium manufacturing organization [85]. Section 2 of the questionnaire
included the scaled-response items. Employees’ perceptions of management commitment
to safety within their organization were measured using 15 items adapted from Zhang
et al. [7] and Biggs et al. [38]. Employees’ perceptions of safety communication with
feedback within their organization were measured using four items adapted from Zhang
et al. [7] and Wachter and Yorio [84]. Employees’ perceptions of safety training within their
organization were measured using four items adapted from Zhang et al. [7], Vinodkumar
and Bhasi [60] and Wachter and Yorio [84]. Employees’ perceptions pertaining to safety
incentives within their organization were measured using seven items adapted from Zhang
et al. [7] and Vinodkumar and Bhasi [60]. Employees’ perceptions of safety culture within
their organization were measured using nine items adapted from Biggs et al. [38]. Employ-
ees’ perceptions of safety compliance within their organization were measured using three
items adapted from Zhang et al. [7].

These perceptions were measured using a six-point Likert scale (1 = Strongly disagree,
6 = Strongly agree). The questionnaire was accompanied by a cover letter describing the
nature and purpose of this study, instructions on how to complete the questionnaire, asking
the respondents to participate in the study on a voluntary basis and availing the necessary
contact details of the research team, namely the researchers and the supervisors.

3.3. Data Analysis

The study, which is quantitative in nature, followed an explanatory research design
focused on testing causal relationships. The quantitative data collected were analyzed using
Versions 28 of SPSS and AMOS. Data analysis included the computation of percentages,
confirmatory factor analysis of the measurement model and path analysis of the structural
model. The model fit indices calculated in this study included the chi-square, the SRMR,
the RMSEA, the IFI, the TLI and the CFI. Acceptable model fit necessitates a non-significant
chi-square, SRMR and RMSEA values below 0.08, and IFI, TLI and CFI values above
0.90 [86]. The reliability of the measurement model was tested using Cronbach’s alpha (a)
and composite reliability (CR), where values exceeding 0.07 infer internal consistency and
composite reliability. The convergent validity of the measurement model was tested by
assessing the standardized factor loading estimates (standardized λ) and the calculated
average variance extracted (AVE) values, where standardized λ and AVE values above
0.50 suggest convergent validity [87]. The discriminant validity of the measurement model
was tested by computing the hetrotrait–monotrait (HTMT) ratios between the latent factors,
where values below 0.85 suggest discriminant validity [88]. Path analysis was conducted
on the structural model to test the hypothesized causal relationships, where the level of
significance was set at p ≤ 0.01.

4. Results
4.1. Demographic Information

Data collection resulted in 500 questionnaires being returned, of which 13 were iden-
tified as outliers and discarded, leaving a final sample size of 487. Of the 487 respon-
dents, 2 percent of employees reported being employed for less than a year, 23 percent
between one to three years, 31 percent between four to six years, 15 percent between
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seven to nine years and 29 percent for ten years or more. The majority of the respondents
in this study indicated being female (59%), whereas males represented the remaining
41 percent. Most respondents are employed in Gauteng (41%), followed by the Western
Cape (23%), KwaZulu-Natal (15%), Eastern Cape (10%), Free State (3%), Limpopo (3%),
Mpumalanga (3%), North West (2%) and Northern Cape (0.4%). The majority of respon-
dents are part of management (56%), followed by foremen (20%), factory supervisor (8%), in-
spector/tester/sorter/sampler/weigher/assembler (7%), sales representative/purchasing
agent/human resources/administrative staff member (5%) and production worker (1%).

4.2. Confirmatory Factor Analysis of the Measurement Model

Confirmatory factor analysis was conducted on the hypothesized measurement model
that, in accordance with the literature, was specified as a six-factor structure, comprising
management commitment (F1) (15 indicators), safety communication with feedback (F2)
(four indicators), safety training (F3) (four indicators), safety incentives (F4) (seven indica-
tors), safety culture (F6) (nine indicators) and safety compliance (F5) (three indicators).

The initial loading on each of the six latent factors was fixed at 1.0, which is necessary
for model identification purposes. Consequently, there are 945 distinct sample moments
and 141 parameters to be estimated, which resulted in 804 degrees of freedom (df) based
on the over-identified model. Furthermore, a chi-square value of 2014.710 was generated
with a probability level equal to p = 0.000. While a significant chi-square value is generally
indicative of poor model fit, this statistic is known to be sensitive to large sample sizes [89].

Table 1 presents the questionnaire items and the results of the confirmatory factor
analysis conducted on the measurement model.

Table 1. Measurement model confirmatory factor analysis results.

Questionnaire Items Standardized
λ

R2 α CR AVE

Management commitment (F1) 0.960 0.960 0.617
“Management demonstrates a commitment to safety” 0.682 0.465

“Management encourages personal accountability in relation to safety” 0.652 0.425
“Management articulates a clear vision and shared values around safety” 0.777 0.604

“Management listens to employees’ ideas and concerns about safety” 0.748 0.559
“Management has a clear understanding of the safety culture” 0.791 0.625

“Safety is given high priority by management” 0.833 0.693
“Corrective action is always taken when management are told about

unsafe practices” 0.749 0.561

“Management shows an interest in the safety of workers” 0.841 0.708
“Management consider safety to be as equally important as production” 0.774 0.599

“Management attend safety meetings” 0.775 0.600
“When near-miss accidents are reported, management act quickly to

solve the problems” 0.829 0.687

“Safety rules and procedures are strictly followed by management” 0.840 0.706
“Management emphasizes workplace safety” 0.823 0.678

“Management have established a safety responsibility system” 0.822 0.676
“Management explains the safety policy clearly” 0.822 0.675

Safety communication with feedback (F2) 0.886 0.887 0.663
“Employees are informed about safety incidents experienced in other

similar organizations” 0.798 0.637

“Employees are informed about safety incidents and/or near misses
experienced by other employees within the organization” 0.801 0.641

“When safety incidents occur, the results of the investigation are shared
with the employees” 0.837 0.700

“The organization has a hazard reporting system where employees can
communicate hazard information before incidents occur” 0.821 0.674
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Table 1. Cont.

Questionnaire Items Standardized
λ

R2 α CR AVE

Safety training (F3) 0.906 0.907 0.710
“I receive on-the-job safety training” 0.796 0.634

“I am adequately trained to respond to emergency situations
within the workplace” 0.850 0.722

“Adequate safety training is given to me to enable me to assess hazards
in the workplace” 0.871 0.759

“The safety training I have received incorporates elements of hazard
recognition and avoidance in the workplace” 0.851 0.724

Safety incentives (F4) 0.938 0.939 0.688
“Management reward employees who set an example in

safety behavior” 0.851 0.724

“Management praise employees’ safety behavior” 0.818 0.669
“Management have set up a safety incentive system” 0.821 0.675

“Safe conduct is considered as a positive factor for job promotions” 0.782 0.611
“Employees are rewarded for reporting safety hazards (thanked, cash or

other rewards, recognition in newsletter, etc.)” 0.860 0.740

“Safety celebrations and other safety promotional activities arranged by
management are effective in creating safety

awareness among employees”
0.827 0.683

“Healthy competition exists among employees to find out and report
unsafe conditions and acts in the organization” 0.848 0.718

Safety compliance (F5) 0.828 0.833 0.625
“I maintain safety awareness at work” 0.746 0.557

“I do not neglect safety, even when in a rush” 0.765 0.585
“I comply with safety rules and standard operational procedures” 0.856 0.733

Safety culture (F6) 0.959 0.960 0.725
“The organization’s systems and frameworks support the

desired safety culture” 0.820 0.672

“Safety roles and accountabilities of employees are clearly defined” 0.881 0.777
“Safety is fully integrated into organizational documents,

processes and systems” 0.821 0.674

“The organization has a clear stance on safety” 0.853 0.728
“The organization has a system for reporting on and learning

from safety experiences” 0.852 0.727

“The organization’s business operating structure (e.g., divisions)
supports the safety goals” 0.875 0.765

“Safety policies are consistently applied across business units
within the organization” 0.886 0.786

“Business units customize safety policies to meet the
needs of their operations” 0.816 0.665

“Communication channels are effective for safety messages” 0.857 0.734

As reported in Table 1, all Cronbach’s alpha values surpassed 0.70, ranging from 0.828
to 0.960, therefore providing evidence of satisfactory internal-consistency reliability of the
six latent factors. All CR values also exceeded the suggested cut-off level of 0.70, therefore
proving the composite reliability of the constructs. Similarly, all the standardized λ exceed
the 0.60 level, and the AVE values are greater than 0.50, thereby meeting the prerequisites
for the convergent validity of the six latent factors.

The HTMT ratios were then utilized to evaluate the discriminant validity. These results
are reported in Table 2.

Based on the results reported in Table 2, it is clear that all the HTMT values are lower
than 0.85, signifying that the prerequisites for discriminant validity have been met between
the six latent factors.
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Table 2. Discriminant validity.

Latent Factors
HTMT Ratios

F1 F2 F3 F4 F5

Management commitment (F1)
Safety communication with feedback (F2) 0.765

Safety training (F3) 0.709 0.700
Safety incentives (F4) 0.598 0.666 0.616

Safety compliance (F5) 0.589 0.504 0.528 0.443
Safety culture (F6) 0.758 0.718 0.710 0.699 0.553

The model fit indices calculated in AMOS demonstrate acceptable fit indices, with
a SRMR of 0.043, an IFI of 0.934, a RMSEA of 0.056, a TLI of 0.929 and a CFI of 0.934.
This suggests a satisfactory degree of fit between the data and the measurement model.
Collectively, the results of the confirmatory factor analysis indicate that the measurement
model exhibits robust psychometric properties.

4.3. Structural Model

Path analysis of the structural model was then used to test the hypotheses H1 to
H5. It was hypothesized that management commitment (F1), safety communication with
feedback (F2), safety training (F3) and safety incentives (F4) have a direct positive influence
on safety culture (F6), which in turn predicts safety compliance (F5). The results generated
by AMOS are reported in Table 3.

Table 3. Structural path estimates.

Paths Standardized β t-Values p-Value

Management commitment → Safety culture 0.370 6.21 0.000
Safety communication with feedback → Safety culture 0.100 1.45 0.147

Safety training → Safety culture 0.221 4.27 0.000
Safety incentives → Safety culture 0.281 6.51 0.000

Safety culture → Safety compliance 0.614 11.56 0.000

As seen in Table 3, four of the hypothesized paths are significant at the p ≤ 0.01
level. Management commitment (β = 0.370, p = 0.000 < 0.01) had the strongest influence
on employees’ perceptions of safety culture within South African manufacturing SMEs,
followed by safety incentives (β = 0.281, p = 0.000 < 0.01) and safety training (β = 0.221,
p = 0.000 < 0.01). Safety communication with feedback (β = 0.100, p = 0.147 > 0.01) had a
positive non-significant influence on employees’ perceptions of safety culture within South
African manufacturing SMEs. Safety culture, together with is predictors, had a strong
significant influence on safety compliance (β = 0.614, p = 0.001 < 0.01). Therefore, there
is sufficient evidence in the sample to conclude H1, H3, H4 and H5. Concerning safety
communication with feedback, there is insufficient evidence to conclude H2. Therefore,
while management commitment, safety incentives and safety training are statistically
significant predictors of employees’ perceptions of safety culture within South African
manufacturing SMEs, safety communication with feedback is not. In turn, safety culture is a
significant predictor of those employees’ safety compliance. Despite safety communication
with feedback not having a significant influence on employees’ perceptions of safety
culture, this factor did contribute to their perceptions of safety culture within South African
manufacturing SMEs. Figure 2 illustrates the structural model.
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* Significant at the p ≤ 0.01 level 

Figure 2. Structural model.

As shown in Figure 2, with a squared multiple correlation (R2) of 0.745, management
commitment (F1), safety communication with feedback (F2), safety training (F3) and safety
incentives (F4) explain 75 percent collectively of the variance in employees’ perceptions of
safety culture (F6) within South African manufacturing SMEs. Those employees’ percep-
tions of their organization’s safety culture then explain 38 percent of the variance of their
safety compliance in the work place. Regarding the model fit indices for this structural
model, the acceptable fit was evident, with an IFI of 0.932, a RMSEA of 0.056, a TLI of 0.927
and a CFI of 0.932.

5. Discussion
The main purpose of this study was to investigate employees’ perceptions of the

organizational factors influencing safety culture within South African manufacturing SMEs
and the effect that safety culture has on their safety compliance in the workplace in an
attempt to provide managerial guidelines aimed at improving the safety culture and
consequent safety compliance within such organizations.

The confirmatory factor analysis results provide strong empirical support for the
adequacy and stability of the proposed six-factor measurement model, suggesting that
the conceptualization of these safety-related constructs is both theoretically grounded
and empirically distinct. The consistently high Cronbach’s a and CR coefficients indicate
not only internal consistency but also that the indicators reliably capture the underlying
latent constructs. The evidence of convergent validity is compelling, as reflected by strong
standardized λ and AVE values exceeding 0.50 across all latent factors. This indicates that
the observed variables share a substantial proportion of variance with their respective
latent factors, reinforcing the theoretical coherence of each construct. Furthermore, the
HTMT ratios confirm that discriminant validity was achieved, implying that each of the six
constructs captures a unique dimension of safety-related behavior and perceptions. This
is particularly important given the conceptual proximity of constructs like safety culture
and management commitment, which are often empirically difficult to distinguish. The
results therefore suggest that the sample respondents were able to differentiate between
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these dimensions in a meaningful way. The model fit indices further strengthen confidence
in the measurement model. The SRMR and RMSEA values indicate minimal residual error
and a close approximation of the model to the data. The incremental fit indices of the CFI,
TLI and IFI suggest that the hypothesized model provides a substantial improvement over
a null model. While not indicative of a perfect fit, these values reflect a well-fitting and
parsimonious model that balances complexity with explanatory power.

In accordance with the structural model, four of the hypothesized paths were sig-
nificant. Management commitment was recorded as having the strongest influence on
employees’ perceptions of safety culture within South African manufacturing SMEs. As
such, there is sufficient evidence in the sample to accept H1; that is, management com-
mitment is an important predictor of safety culture perceptions. This finding is in line
with Davids [33] and Ismail et al. [44], who confirmed that management commitment
significantly influences safety culture. Similarly, management’s commitment to safety has
been found to have a significant positive relationship with safety culture within a variety
of industries [45,47]. Safety communication with feedback had a positive influence on
employees’ perceptions of safety culture within South African manufacturing SMEs; how-
ever, its influence was not statistically significant. As such, there is insufficient evidence in
the sample to conclude H2; that is, safety communication with feedback is a positive but
non-significant predictor of safety culture perceptions. This finding contradicts that of Naji
et al. [55], who found that a direct relationship exists between safety communication and
safety culture within the petrochemical industry. This finding is similar to that of Van der
Linde [32], who found that safety communication within organizations in the food industry
contributed poorly to developing safety culture. Safety training was also found to have
a significant influence on employees’ perceptions of safety culture within South African
manufacturing SMEs. As such, there is sufficient evidence in the sample to accept H3;
that is, safety training is an important predictor of safety culture perceptions. The finding
concurs with that of Ismail et al. [61], who found that safety training was deemed a signifi-
cant dimension that influences safety culture within an organization. Additionally, safety
training was found to play an imperative role in motivating the commitment of employees
toward safety, as well as improving safety culture as a whole [59]. Safety incentives were
also found to have a strong influence on employees’ perceptions of safety culture within
South African manufacturing SMEs. As such, there is sufficient evidence in the sample to
accept H4; that is, safety initiatives are a salient predictor of safety culture perceptions. This
solidifies the previous finding of Esitikot and Udoudom [67], who found that organizations
that implement safety incentives within their systems motivate an overall holistic approach
to safety culture. In addition, Karakhan and Gambatese [68] found that safety incentives are
normally associated with either intrinsic rewards or extrinsic rewards, which can ultimately
aid in enhancing safety culture through the encouragement of safe actions and behaviors
from employees within organizations. Additionally, it has been found that the second most
valuable cost to improving safety culture was safety incentives [69]. Safety culture, together
with its predictors, had a strong significant positive influence on employees’ safety compli-
ance within South African manufacturing SMEs. As such, there is sufficient evidence in the
sample to accept H5; that is, safety culture as a salient predictor of safety compliance. This
finding is in line with previous studies undertaken, where a positive correlation was found
between employees’ motivation to be compliant and their motivation to improve the safety
culture within the organization [80]. Furthermore, Ayi and Hon [81] found that a lack of
safety compliance is strongly related to a lack of a strong and positive safety culture within
academic laboratories. In addition, Chen et al. [83] investigated the important role safety
compliance practices play in minimizing the potential occurrence of dangerous events
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within organizations, emphasizing the importance of developing a positive safety culture.
This suggests that a strong safety culture is essential for employees’ safety compliance.

These results reveal a clear hierarchy of influences shaping employees’ perceptions
of safety culture, with implications for how safety is operationalized in South African
manufacturing SMEs. Most noteworthy is that management commitment emerges as the
dominant driver, indicating that employees’ perceptions of safety culture are primarily
shaped by visible leadership support, prioritization of safety, and managerial accountability.
This suggests that safety culture is interpreted less as a set of formal policies and more as a
reflection of leadership behavior and organizational intent. The prominence of management
commitment in this SME context is likely due to the structural characteristics of smaller
enterprises. In SMEs, organizational hierarchies are typically flatter and employees often
interact directly with top management. As a result, leadership behavior is highly visible
and may exert a disproportionately strong influence on safety culture compared to larger
organizations. While safety incentives and safety training also exert statistically significant
effects, their comparatively weaker influence implies that these mechanisms function
as reinforcing rather than foundational elements of safety culture. Incentives appear to
signal organizational priorities through reward structures, whereas training enhances
employees’ competence and awareness; however, both depend on managerial commitment
to be perceived as credible and meaningful. In contrast, safety communication with
feedback does not significantly predict safety culture. This non-significant finding suggests
a possible disconnect between the presence of communication mechanisms and their
perceived effectiveness. In practice, communication may be occurring but not in a way
that employees interpret as authentic, actionable or influential in shaping the broader
safety environment. This may also indicate that communication without visible managerial
follow-through lacks credibility in SME settings. In other words, in smaller organizations,
employees may place greater emphasis on observable leadership behavior than on formal
communication processes. Safety culture’s strong effect on safety compliance confirms
its role as a key mediating mechanism between organizational practices and employee
behavior. This finding reinforces the notion that compliance is not merely rule-driven
but is embedded within a broader cultural context. The model’s explanatory power is
substantial, with the four antecedents accounting for 75 percent of the variance in safety
culture. This indicates that the first part of the model captures the core organizational levers
through which safety culture is constructed in SMEs, leaving relatively little unexplained
variance. Such a high R2 highlights the centrality of organizational practices, particularly
leadership, in shaping collective safety perceptions. However, the 38 percent explained
variance in safety compliance is moderate, suggesting that while safety culture is a critical
determinant, other factors may also influence safety compliance within manufacturing
SMEs in South Africa. Possible factors include risk perceptions or situational constraints.
Moreover, attitudes may play an important role, suggesting the need to consider safety
climate in addition to safety culture.

6. Conclusions
The findings of the study reported in this article offer a number of theoretical contri-

butions and have several practical implications. As with most research, there are study
limitations that need to be considered when interpreting the reported results. These are
explained in the following sections.

6.1. Theoretical Contributions

The study makes several meaningful theoretical contributions by refining how safety
culture and compliance are conceptualized and empirically linked within the context of

https://doi.org/10.3390/safety12030076

https://doi.org/10.3390/safety12030076


Safety 2026, 12, 76 15 of 20

South African manufacturing SMEs. Despite existing occupational health and safety leg-
islation, compliance challenges remain prevalent within smaller enterprises. Therefore,
the findings of this study contribute to the existing literature on safety management by
indicating that strengthening safety culture through leadership commitment, structured
training, meaningful incentives, and consistent accountability mechanisms may substan-
tially improve compliance outcomes in smaller organizations.

The study clarifies the hierarchical structure of safety culture antecedents by demon-
strating that management commitment is the most influential predictor, surpassing com-
monly emphasized factors such as communication and training. This advances safety
theory by repositioning leadership from being one of several parallel predictors to a central
driving mechanism through which other safety practices derive their legitimacy and impact.
In doing so, the study reinforces and extends leadership-centric perspectives within safety
culture literature. The findings differentiate the functional roles of organizational safety
practices, showing that safety incentives and safety training operate as reinforcing mech-
anisms rather than primary drivers. This contributes to the theory by suggesting a more
layered understanding of safety systems, where some practices (for example, leadership
commitment) shape underlying cultural perceptions, while others (for example, incentives,
training) strengthen those perceptions. In addition, the study provides an important theo-
retical refinement regarding safety communication with feedback. Contrary to dominant
assumptions in prior research, this factor was not a significant predictor of safety culture.
This challenges the universality of communication as a core driver and suggests that its
effectiveness may be context-dependent, particularly in SME environments where com-
munication processes may be more informal or less strategically embedded. This infers a
reconsideration of existing safety models that treat communication as uniformly influential.
Furthermore, by empirically confirming that safety culture predicts safety compliance, the
study strengthens the theoretical positioning of safety culture as a mediating construct
between organizational practices and behavioral outcomes. This supports and extends
behavioral safety and safety culture theories by providing evidence that compliance is
culturally embedded rather than purely rule-based. The study also contributes contextually
by extending safety management theory into the under-researched setting of South African
manufacturing SMEs. Much of the existing literature is grounded in large organizations
or developed economies; thus, these findings enhance the external validity and generaliz-
ability of safety theories by demonstrating how they operate in resource-constrained and
developing-market contexts.

6.2. Practical Applications

Based on the findings of this study, SMEs who wish to enhance the safety culture
within their organizations should ensure top management visibly demonstrates a strong
commitment to safety by actively participating in safety meetings and audits. Additionally,
top management should allocate sufficient resources and time for safety-related activities
and communicate the importance of safety to all employees. Management should focus on
improving safety communication by fostering open and effective communication channels
for safety-related information, while ensuring that safety leadership is present and actively
engaged to amplify the impact of safety communication. Furthermore, management need to
provide regular health and safety training for all employees to establish a safety-conscious
organizational culture. This entails the development of tailored training programs to ad-
dress specific industry needs, such as construction or manufacturing, to enhance their
effectiveness. SMEs should also consider the introduction of both intrinsic and extrinsic
safety incentives to encourage safe behaviors among employees. This would require the
management of SMEs to regularly review and adjust incentive programs to ensure they
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effectively motivate employees and contribute to safety culture improvement. In addition,
SMEs should develop and enforce stringent safety compliance practices to minimize the
occurrence of dangerous events. This constitutes continuously monitoring and evaluating
safety compliance to ensure adherence and identify areas for improvement. Lastly, given
the amplified role of leadership in SMEs, interventions that enhance leadership capability
in safety management, such as safety leadership development program, may yield par-
ticularly strong returns in improving safety culture and compliance. By implementing
these recommendations, SMEs can foster a robust safety culture that is influenced by strong
management commitment, effective communication, comprehensive training, motivating
incentives and stringent compliance practices.

6.3. Limitations and Future Research

The study employed the use of a cross-sectional design, which limits the ability to infer
causality. In addition, the study focused on South African manufacturing SMEs, which
may limit the generalizability of the findings to other countries or industries. This poses a
limitation as different countries or industries with different safety regulations and cultural
contexts may yield different results. While the study identified key factors influencing
safety culture, the non-significant influence of safety communication with feedback raises
questions about the consistency of this factor across different organizations. The lack of
significance could be due to measurement issues or the unique characteristics of the sample.
Furthermore, the study relied on employee perceptions, which can be biased or influenced
by personal experiences and opinions. This self-reporting bias may impact the accuracy
and objectivity of the data collected on safety culture and compliance. The study’s sample
size and composition may not fully represent the diversity of South African manufacturing
SMEs. Smaller organizations with different operational characteristics might have unique
safety culture challenges that were not captured in this research. While the study examined
six key factors, other variables influencing safety culture, such as external factors, namely
regulatory pressures, industry norms or organizational size, were not considered in-depth.
In addition, the study did not consider the influence of safety climate on safety compliance.
Future research that considers the dual effects of safety culture and climate will serve
to strengthen safety management theory. These factors could play a significant role in
shaping safety culture and compliance. The study primarily focused on the perceptions
of employees, without exploring the perspectives of management or other stakeholders
involved in safety decision-making. A more comprehensive approach involving multiple
perspectives could provide a more holistic understanding of safety culture. Lastly, the
study did not assess the long-term effects of safety culture interventions or management
practices. By engaging in longitudinal research, researchers could provide insights into
whether improvements in safety culture are sustained over time and how they influence
ongoing safety compliance. Therefore, by addressing these limitations in future research,
researchers could deepen the understanding of safety culture dynamics and provide more
actionable insights for improving safety practices within SMEs.
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