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Abstract: The Ghanaian construction industry faces challenges in managing safety, especially for
small and medium-sized enterprises (SMEs) that need more resources. This research addressed
the critical need for a positive safety culture framework specifically designed for SMEs in Ghana.
The study adopts the Delphi research approach, which involves a series of questionnaire ‘rounds’
to gather and refine information and develop a collaborative safety culture framework with SME
stakeholders. The study employed a mixed-methods strategy, harnessing quantitative and qualitative
data to meet the research goals. The critical components of the developed framework included safety
commitment, adaptability, information, awareness, culture, and performance. The research offered
evidence-based recommendations for effective positive safety practices across Ghana’s SMEs by
analysing the relationship between these interventions and safety outcomes. Applying the framework
should reduce workplace accidents and foster a positive safety culture that aligns with international
best practices.
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1. Introduction

The assertion that the construction industry in Ghana is a significant contributor to
national economic growth with essential health and safety management implications is
supported by authors [1], who have discussed the industry’s role in social and economic
development in Ghana, as well as the substantial health and safety (H&S) risks associated
with construction activities. The composition and dynamics of SMEs in Ghana’s construc-
tion industry contributed about 70% of the Gross Domestic Product (GDP) and accounted
for approximately 90% of businesses in Ghana [2]. Despite the significant contribution of
SME contractors, Ghana’s fatal and non-fatal injury rates or estimates between 2010 and
2016 accounted for over 558 accidents at construction sites [2]. Adopting a safety culture is
pivotal to improving health and safety outcomes for small and medium-sized enterprises
(SMEs) in this sector. Recent research has indicated a pressing need for frameworks that
address the Ghanaian construction industry’s characteristics and challenges to ensure its
workforce’s safety. The importance of developing safety culture frameworks for SMEs has
been echoed by scholars [2], who have emphasised the need for safety culture indicators to
enhance the health and safety performance of SME contractors in Ghana. These frameworks
are essential due to the industry’s distinct characteristics and challenges, as elaborated in
research which examined health and safety practices in Ghanaian construction SMEs [3].

Building a positive safety culture in SMEs is a complex task, requiring understand-
ing the sector’s specific constraints. These include the need for a skilled and educated
workforce, reliance on labour-intensive methods, and the absence of a unified regulatory
authority [4–6]. These constraints can be addressed through various strategies, such as
creating a safety-conscious culture and establishing a funding mechanism for health and
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safety training [5]. The role of transformational leadership in moderating the relationship
between safety culture and safety performance is also crucial [7]. However, it is essential to
consider the internal context of each SME and the characteristics that define it, as this can
impact the effectiveness of safety interventions [8]. These challenges necessitate strategic
interventions that are aware of the industry’s peculiarities. Studies have begun to identify
safety culture indicators tailored for SME contractors in Ghana, aiming to enhance health
and safety performance and protect construction workers more effectively.

Many studies have highlighted the diversity of health and safety practices in con-
struction SMEs, with many needing to take proactive measures [4,9]. This is often due to
financial pressures and a lack of awareness, which are common indicators [10,11]. However,
there is a consensus among health and safety experts on leading indicator metrics that
could drive positive change in these SMEs [12,13]. These include upper management
commitment, worker involvement, and formal and informal communication [12]. The
influence of contextual factors, such as the institutional structure and economic climate, on
health and safety management has also been noted [9]. Developing a positive safety culture
within SMEs in the Ghanaian construction industry should consider these unique attributes
and constraints and focus on scaling safety measures that are both effective and feasible
within the SME context. By doing so, there is potential to align with international best
practices and address Ghana’s local socio-economic and cultural realities. The construction
industry in Ghana faces significant health and safety challenges, particularly in SMEs [9].
These challenges are exacerbated by a lack of proactive health and safety practices, a low
safety culture maturity level, and a need for more emphasis on safety as a business risk [14].
Ghana’s political and socio-cultural environments also shape SME H&S management in
developing economies [15]. The extended family system and collectivist value systems
influence safety attitudes and behaviours [14,16]. Despite the presence of health and safety
policies, their implementation and functionality often need to be improved [16]. The insti-
tutional structure, economic climate, and extended family culture are critical challenges to
SMEs’ effective health and safety management [9]. To address these challenges, a safety
culture development model is proposed, emphasising the role of construction safety culture
in minimising accidents and incidents [17,18]. The importance of a positive safety culture,
shaped by common sense and informal practices, is also highlighted [19,20].

The Ghanaian construction industry, particularly SMEs, faces significant challenges in
developing a positive safety culture. The need for indicators and assessments to improve
safety culture to overcome the industry’s current state at the pathological stage is con-
firmed [14,21]. Health and safety policies and the influence of the contextual environment
cannot be ignored [9,16]. Further, adequate health and safety programmes and the role of
safety culture have been highlighted in the literature [22]. A positive safety culture provides
specific strategies for curbing workplace accidents, including using incentives and effective
communication [23]. These studies underscore the need for a framework to address the
safety culture challenges in the Ghanaian construction industry. However, the need for a
positive safety culture as an indicator in the tendering evaluation compliance procedures
and safety networking among SMEs has been a missing link within the Ghanaian construc-
tion SMEs. Building a positive safety culture within SMEs is a complex task that requires
understanding the specific constraints within the sector [17]. These constraints emanate
from lacking a skilled and educated workforce, reliance on labour-intensive methods, and
the lack of unified regulatory mechanisms to promote safety culture [24,25]. Such inhibiting
elements negate the development of a positive safety culture, increasing risks and accidents
and affecting SMEs’ construction performance [26].

1.1. Safety Culture among Construction SMEs in Ghana

A series of studies have shed light on the safety culture among construction SMEs
in Ghana. For example, a health and safety (H&S) compliance model was developed for
construction SMEs in Ghana [27]. Barriers to developing construction SMEs in Ghana in-
clude financial, business development, technical, corruption, and knowledge management
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barriers [28]. The capacity of SMEs is further affected by factors like delay in payment,
limited access to finance, non-payment of interest on delayed payments, and a lack of fair
competition [29]. The challenges are exacerbated by delays in payment, politics/corruption
in contract awards, and difficulties in accessing credit [30]. Despite these challenges, there
needs to be a higher level of application of lean construction principles among SMEs
in Ghana [31]. Entrepreneurial features, firm characteristics, the business environment,
and stakeholder involvement can drive the growth of these firms [32,33]. The health and
safety (H&S) practices of SME contractors in the Ghanaian construction industry are a
significant problem [27]. Several studies have highlighted challenges and improvement ar-
eas [9,34]. A framework for adaptive capacity implementation has been proposed to address
these issues, focusing on education and training, government support, and a centralised
information hub [33].

These SMEs’ challenges include low literacy levels, economic constraints, and a need
for safety consciousness [9,14]. SMEs’ organisational culture and safety practices, empha-
sising organisational culture for safety compliance, have been examined [27]. Others have
explored the factors influencing safety management and the implementation of health and
safety policies, with the latter suggesting the need for a regulatory body [16,19]. Another
study provided a cultural perspective, with the former identifying the influence of local
cultures on risk-taking behaviour and the latter proposing knowledge transfer from con-
struction companies to communities [35]. All these studies collectively underscore the need
for a more proactive approach to safety management and integrating local cultures in safety
education and training. From the above, it is evident that a framework for a positive safety
culture has yet to be developed in Ghana to help construction SMEs establish a positive
safety culture outlook to enhance safety performance.

1.2. Positive Safety Culture

A positive safety culture in the construction industry is crucial for improving H&S
performance. It is characterised by continuous improvement and the ability to anticipate
H&S risks [36]. Safety leadership is vital in enhancing safety culture, focusing on leadership,
safety behaviour, planning, individual capabilities, and reporting [37]. The construction
safety culture significantly influences safety behaviour and motivation [38]. A safety
culture index, including management commitment, accountability, worker involvement,
supervisory leadership, communication, and safety education and training, can be used to
measure safety culture [39]. However, there are challenges in implementing a safety culture,
such as more awareness about contractual provisions and safety training and education [40].
Management commitment, safety procedures, and compliance significantly affect safety
culture [41]. A positive safety culture in the construction industry is characterised by strong
management commitment, effective safety procedures, and high safety compliance [41].
This resilient culture focuses on safety leadership and competency [36,42]. It is shaped
by a robust H&S supervision system, emphasising leadership, policy, safety planning,
safety and health committees, and training [43]. In high-rise construction, safety culture is
influenced by factors such as safety supervision and training [44]. However, more safety
practices must be implemented, such as contractual provisions and safety training [45]. The
conduct of the construction workforce is also a key factor, which can be shaped through a
psychological contract of safety [46].

1.3. Characteristics of Positive Safety Culture

A high frequency of health and safety (H&S) missteps within construction SMEs
suggests that leadership needs more commitment [47]. This indicates a need to foster a
positive safety culture to decrease workplace incidents [2,48]. A strong safety culture leads
to better employee performance and adherence to safety regulations [49]. The absence of
explicit health and safety legislation in Ghana heightens the importance of embedding
a strong safety culture in construction SMEs. A positive safety culture, characterised by
prioritisation, employee engagement, open communication, and integration into organi-
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sational ethos, is essential for improving Health and Safety outcomes [2]. Understanding
psychological, behavioural, and contextual factors is necessary to assess safety culture’s
impact on safety outcomes [36].

Measuring safety culture, while challenging, is crucial for tangible improvements
and can be achieved through specific methodologies and tools [50]. Essential elements
such as management concern, trust, and continuous improvement are central to a positive
safety culture, which can be cultivated through commitment, employee involvement, and
strategic campaigns [51,52]. Management involvement and adaptability are integral to
assessing safety culture [53]. The authors of [53] conceptualised adaptability, information
dissemination, behavioural standards, commitment to safety, and safety awareness as
primary measures to promote safety culture within construction SMEs.

However, the willingness of management and staff to learn from historical experiences
and make informed decisions about safety culture towards enhancement of construction
safety procedures for SME construction firms still needs to be included. Developing a safety
model that promotes a safety culture through safety-related information sharing, safety
adaptation, safety behaviour, safety awareness, and a safety commitment among SMEs in
the construction space is critical. The assessment examined how deeply ingrained safety
values are shaped through safety behaviour within the SME construction firms, measuring
the SMEs-wide dedication to safety and the positivity on safety issues to improve overall
SME construction performance.

1.4. Safety Culture Models

The construction industry has seen the development of various safety culture models
to address its inherent risks and improve safety management practices. One essential ad-
vancement is the maturity model for resilient safety culture in construction companies [36].
This model characterises a resilient safety culture capable of managing changing and un-
foreseen health and safety risks, which are common due to the complexity of construction
projects. The model outlines five maturity levels and provides a set of descriptors for
19 aspects of a resilient safety culture at each level, offering a pathway for organisations to
benchmark and improve their safety risk management capabilities. In addition, SMEs focus
on creating a clear plan towards achieving safety excellence through the advancement of a
positive safety culture has been advanced. The elements that predict safety culture include
adaptability, information dissemination, behavioural standards, commitment to safety, and
safety awareness to promote safety culture within construction SMEs.

2. Hypotheses Development
2.1. Safety Commitment to the Safety Culture of Construction SMEs

Commitment to safety is described as individual involvement in health and safety ac-
tivities within an organisation to achieve safety goals that will improve safety performance
in construction SMEs [54]. Commitment to safety in construction SMEs is a shared respon-
sibility between the workforce and management. It can be argued that responsibility can
only be established if a positive safety culture exists among construction SMEs. According
to [54], the behaviour and attitudes of employees contribute to safety commitment, which
directly impacts safety culture. The degree to which construction SMEs at all levels have a
favourable attitude towards safety is reflected in their commitment to safety. The authors
of [54] indicated that the behaviour and attitude of employees usually demonstrate the
level of commitment to safety. When employees of construction SMEs are committed to
safety, they behave safely on site, not only because they perceive hazards, but they instead
do so because safety has become a culture among them [55]. When there is a commitment
to safety, there is teamwork and collaboration between construction employees to prevent
accidents, injuries, and fatalities. The study hypothesises that a high commitment to safety
culture significantly influences SMEs’ construction practices during work.
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2.2. Safety Behaviour in the Safety Culture of Construction SMEs

Safety behaviour is pivotal in shaping the safety culture within small and medium-
sized enterprises (SMEs) operating in the construction industry. A robust safety culture
is essential for ensuring the workforce’s well-being and mitigating the risks associated
with construction activities. According to the Domino Theory, the two most important
elements contributing to accidents are unsafe employee behaviour and unsafe object cir-
cumstances [56]. According to [56], eight significant causes of construction site accidents
are a lack of safety equipment, a lack of appropriate training, deficient safety enforcement,
unsafe site conditions, unsafe methods of carrying out work, isolated deviation from pre-
scribed behaviour, and a poor safety attitude of not using safety equipment. Effective safety
programs are essential for identifying and remediating hazards in the workplace. However,
construction SMEs need health and safety intervention to establish a positive safety culture,
thereby eliminating behavioural tendencies to safety protocols often exhibited at sites. This
means a positive safety culture and the safe behaviour of workers on sites for SMEs may
be related. Ref. [57] assessed safety management factors to develop a research agenda
for the construction industry. Critical components of safety programs such as hazard
identification, hazard analysis, and hazard remediation strategies (Gan 2019) are relevant
in fostering a positive safety culture among construction SMEs. The supervisor’s safety
behaviour, management commitment, safety behaviour, co-worker safety behaviour, and
the psychological agreement to be safe [57,58] are critical in safety culture and values. A
positive safety culture within construction SMEs may predict safety-related behaviours. The
study hypothesises that safety behaviour in the safety culture will significantly influence
SMEs’ construction.

2.3. Safety Awareness on the Safety Culture of Construction SMEs

Safety awareness is the ability of employees to judge and identify dangers in pur-
poseful production activities [59]. Awareness of an unsafe factor is what the human brain
has on objective existence [60]. The unsafe behaviour of employees, the unsafe state of
things, and the environmental response to hazardous conditions may be attributed to
a poor safety culture. The commitment to the health and safety of construction SMEs
depends on the level of awareness of employees of health and safety [61,62]. A low level of
safety awareness implies a negative safety culture. Within a positive safety culture, workers
usually develop an awareness of site safety, recognising that safety is paramount in every
activity they undertake [63]. Safety awareness measures how well the management and
staff of construction SMEs are aware of the risks to their safety and the safety of others
related to business operations. Safety awareness allows employees to recognise a wide
range of hazards and the effects of individual actions in the workplace, eliminating job-
induced risks [64]. The study hypothesises that safety awareness in the safety culture will
significantly influence SMEs’ construction.

2.4. Safety Information on the Safety Culture of Construction SMEs

Safety information refers to the extent to which safety information is disseminated
among management and employees of an organisation at the right time and among the
right people [65]. Sharing safety information is the bridge that connects the behaviour of
both management and workers of construction SMEs [62]. Safety information includes
employers sharing information that most often indicates the safety status of a particular
activity with employees within an organisation [66,67]. Employers must ensure that re-
sources on safety management and clear policy designs on safety culture are available and
communicated so the workforce can act swiftly. Therefore, it is appropriate to suggest that
injuries, accidents, and fatalities occur only when there is a failure to share safety informa-
tion on safety culture. Everyone has responsibility, whilst employees of construction SMEs
should be encouraged to communicate safety-related information at the right time among
themselves at sites; management (employers) must also show leadership by ensuring
appropriate design policies (training) and resources are in place for people on construction
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sites to avoid hazardous situations that lead to accidents. Workers are protected when they
adhere to management instructions and training on health safety culture. Complete, timely
and accurate safety information is the bedrock of a positive safety culture [68]. Hence, own-
ers of construction SMEs must pay special attention to the accuracy and timeliness of safety
information across the length and breadth of their companies. Establishing mechanisms to
communicate safety information within construction SMEs to support a robust and positive
safety culture becomes relevant [69]. The study hypothesizes that Safety Information on
the Safety Culture will significantly influence Construction SMEs

2.5. Safety Adaptability on the Safety Culture of Construction SMEs

Adaptability is an individual’s cognitive, behavioural, and emotional regulation or
adjustment during change and uncertainty [70]. Adaptability empowers employees and
management of construction SMEs to anticipate problems, keep up with changes, em-
brace new ways of doing things, cope with emergencies, and adjust swiftly to alterations.
Adaptability enables workers in construction SMEs to respond effectively to changes and
different demands on construction sites [71]. The adaptability of employees of construction
SMEs to safety practices is one of the surest means to reduce the occurrences of accidents
among construction SMEs. The factors that prevent workers in construction SMEs from
implementing positive health and safety practices and adaptation of employees to safety
procedures are against their traditional training, working conditions that are unethical due
to human psychological quirks, inadequate guidance regarding the working conditions,
site safety managers providing insufficient and inefficient supervision, and unsafe practices
by workers because of religious assertions [72]. The lack of adaptability to safety practices
on construction sites is the leading cause of construction SMEs’ injuries, accidents and
fatalities [71,73]. Safety adaptability plays a significant role in preventing accidents on
construction sites of construction SMEs and promoting a positive safety culture. The study
hypothesizes that Safety Adaptability on the Safety Culture will significantly influence
Construction SMEs

The relationship between safety behaviour, safety commitment, safety awareness,
safety information, and adaptability to construction SMEs’ safety culture is multifaceted
and crucial for developing a robust safety culture (Figure 1). This improves overall perfor-
mance and significantly impacts the overall safety environment within construction SMEs.
Behaviour related to safety compliance, risk identification, reporting, and communication
establishes a safety culture in construction workplaces. These behaviours are driven by
individuals and organizations, which ensure personal commitment and organizational
policies that foster a safe culture. Safety management practices significantly influence safety
outcomes in SMEs adaptable to safety measures. The safety knowledge resulting from
safety awareness influences safety behaviour, enhancing safety information and creating a
more robust safety culture.Int. J. Environ. Res. Public Health 2024, 21, x FOR PEER REVIEW 7 of 18 

 

 

 
Figure 1. Conceptual framework for a positive safety culture for construction SMEs. Source: author’s 
construct. 

The relationship between safety behaviour, safety commitment, safety awareness, 
safety information, and adaptability to construction SMEs’ safety culture is multifaceted 
and crucial for developing a robust safety culture (Figure 1). This improves overall per-
formance and significantly impacts the overall safety environment within construction 
SMEs. Behaviour related to safety compliance, risk identification, reporting, and commu-
nication establishes a safety culture in construction workplaces. These behaviours are 
driven by individuals and organizations, which ensure personal commitment and organ-
izational policies that foster a safe culture. Safety management practices significantly in-
fluence safety outcomes in SMEs adaptable to safety measures. The safety knowledge re-
sulting from safety awareness influences safety behaviour, enhancing safety information 
and creating a more robust safety culture]. 

3. Material and Methods 
3.1. The Participants 

The study involved 31 health and safety experts from Ghana, who all initially agreed 
to participate in a Delphi survey process. However, by the end of the third round, only 16 
had completed the study, supporting existing literature that participant dropout rates in-
crease with the number of Delphi rounds due to factors like fatigue and cost [74]. The 
experts were from various major cities in Ghana, making the study notable for its geo-
graphical diversity and the balance between academic and practical perspectives. Most 
experts were male, with most holding master’s degrees or higher. The representation 
adopted from [2] included academics and practitioners in the health and safety field. 

3.2. Materials 
A Delphi survey involving three rounds was conducted with a panel of 31 health and 

safety experts in Ghana, out of whom 16 completed the entire process. Following the final 
round, a consensus was reached on 79 of the 87 leading indicator metrics identified during 
a literature review, which were retained. The agreed indicators were then transformed 
into a questionnaire format, utilizing a 5-point Likert Scale, and distributed to construc-
tion SMEs across Ghana. Table 1 identifies the indicators measured by safety behaviour, 
safety commitment, safety awareness, safety information, and safety adaptability to the 
safety culture of construction SMEs. 

Figure 1. Conceptual framework for a positive safety culture for construction SMEs. Source: author’s
construct.



Int. J. Environ. Res. Public Health 2024, 21, 817 7 of 18

3. Material and Methods
3.1. The Participants

The study involved 31 health and safety experts from Ghana, who all initially agreed to
participate in a Delphi survey process. However, by the end of the third round, only 16 had
completed the study, supporting existing literature that participant dropout rates increase
with the number of Delphi rounds due to factors like fatigue and cost [74]. The experts
were from various major cities in Ghana, making the study notable for its geographical
diversity and the balance between academic and practical perspectives. Most experts were
male, with most holding master’s degrees or higher. The representation adopted from [2]
included academics and practitioners in the health and safety field.

3.2. Materials

A Delphi survey involving three rounds was conducted with a panel of 31 health and
safety experts in Ghana, out of whom 16 completed the entire process. Following the final
round, a consensus was reached on 79 of the 87 leading indicator metrics identified during
a literature review, which were retained. The agreed indicators were then transformed
into a questionnaire format, utilizing a 5-point Likert Scale, and distributed to construction
SMEs across Ghana. Table 1 identifies the indicators measured by safety behaviour, safety
commitment, safety awareness, safety information, and safety adaptability to the safety
culture of construction SMEs.

Table 1. Positive safety culture constructs and their respective core elements.

Constructs Core Elements References

Commitment
Management concerns [75,76]
Safe work procedures [77]

Information
Reporting [78]
Information Sharing [62]

Adaptability Adaptability and flexibility [79,80]
Collective responsibility [81]

Awareness
Equipment and plant [82]
Hazard and risks [83]
Education and training [84,85]

Behaviour
Worksite norms [21]
Job satisfaction [86]

3.3. Procedure

The sampling process for this study was initiated by contacting the Building and Civil
Engineering Contractors Association of Ghana to secure member contractors’ emails and
phone numbers nationwide. Members were contacted via phone to gauge their willingness
to participate in the study, followed by distributing the questionnaires through emails and
a drop-and-collect method. Additionally, in over 200 construction sites across different
regions, questionnaires were handed out to the top management of each construction
firm using a drop-and-collect system. To ensure a high response rate, follow-up calls and
reminder emails were sent, urging respondents to complete and return the questionnaires
by the specified deadline between June 2019 and October 2022. In total, 450 questionnaires
were distributed—350 through drop-and-collect and 100 via email. Of these, 284 were
returned, yielding a response rate of 63.11%, representing the study’s sample size. The col-
lected responses from management were analysed to assess the impact of each component
on fostering a positive safety culture within the industry.
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3.4. Data Analysis
3.4.1. Measurement Model Assessment

We first assessed the measurement model, which focuses on the validity and reliability
of latent variables [87]. Thus, the results of the reliability and convergent validity of the
measures were examined and reported in Table 2. This was followed by discriminant
validity assessment using the Heterotrait-Monotrait (HTMT) ratio [87] reported in Table 3.
The results in Table 2 prove that all the constructs had acceptable construct reliability
and convergent validity levels. Explicitly, each construct had reliability values above 0.70
(Cronbach alpha ranges from 0.728 to 0.903; rho ranges from 0.757 to 0.912; rho_c varies
from 0.844 to 0.923), and the AVEs were more than the threshold value of 0.50 (ranging
from 0.533 to 0.706). Thus, it was evident that all the constructs displayed fitting construct
reliability and convergent validity [87]. Discriminant validity of the constructs reported
using HTMT values was also established as the values were below the cut-off value 0.90.
This established that all variables were distinct, a necessary condition for discriminant
validity [87].

Table 2. Reliability and convergent validity results.

Constructs Cronbach’s
Alpha

Composite
Reliability (rho_a)

Composite
Reliability (rho_c)

Average
Variance Extracted

(AVE)

Safety Adaptability 0.883 0.887 0.909 0.588

Safety Awareness 0.728 0.757 0.844 0.644

Safety Behaviour 0.769 0.798 0.850 0.588

Safety Commitment 0.903 0.912 0.923 0.600

Safety Information 0.822 0.842 0.871 0.533

Overall Safety Culture 0.861 0.861 0.906 0.706

SME Safety Performance 0.847 0.859 0.887 0.568

Table 3. Discriminant validity by HTMT criterion.

Constructs 1 2 3 4 5 6 7

1. SME Safety Performance

2. Safety Adaptability 0.812

3. Safety Awareness 0.827 0.721

4. Safety Behaviour 0.803 0.809 0.847

5. Safety Commitment 0.792 0.697 0.792 0.759

6. Safety Culture 0.873 0.816 0.801 0.757 0.778

7. Safety Information 0.859 0.794 0.838 0.856 0.777 0.869

3.4.2. Structural Framework Assessment (Hypotheses Testing)

Having established adequate reliability and validity of the measurement framework
to establish the consistency, accuracy and credibility of data and findings [87]. Partial
least-squares structural equation modelling (PLS-SEM) analysis assessed the structural
paths, including the multi-collinearity checks, direct and indirect effects, model fit, and
explanatory power [88]. Structural Framework Assessment indicates the relationships of
bootstrapping to derive standard errors and confidence intervals for significance testing
and interpret results in the context of safety culture, focusing on the predictive relevance
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and practical implications. The results, which are presented in Table 2 and Figure 2, were
obtained from a bootstrapping procedure (5000 sub-samples) [87,89].
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As presented in Table 4, the results demonstrated no multi-collinearity concerns, as all
the Variance Inflation Factor (VIF) values were below 3, ranging from 1.000 to 2.765 [89].
Furthermore, the structural framework exhibited a good fit, as the Standardized Root Mean
Squared residual (SRMR) values were less than 0.08 [90]. The R2 values revealed that the
structural model explained 57.1% and 67.3% of the variation in safety performance and
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safety culture, respectively. Thus, the model demonstrated substantial explanatory power
in predicting safety performance and safety culture [89].

Table 4. Structural model results.

Paths B SE t-Statistics p-Values VIF
Confidence Interval

2.5% 97.5%

Direct Effects

SCom => SC 0.205 0.053 3.846 0.000 2.327 0.106 0.312

SB => SC −0.004 0.060 0.061 0.951 2.490 −0.116 0.113

SI => SC 0.320 0.056 5.700 0.000 2.765 0.210 0.430

SAw => SC 0.137 0.058 2.373 0.018 2.178 0.021 0.246

SA => SC 0.288 0.054 5.348 0.000 2.358 0.181 0.392

SC => SP 0.756 0.028 27.180 0.000 1.000 0.692 0.804

Indirect Effects

SCom => SC => SP 0.155 0.041 3.767 0.000 - 0.072 0.231

SB => SC => SP −0.003 0.045 0.061 0.952 - −0.085 0.090

SI => SC => SP 0.242 0.042 5.738 0.000 - 0.162 0.326

SAw => SC => SP 0.104 0.044 2.361 0.018 - 0.016 0.187

SA => SC => SP 0.218 0.042 5.162 0.000 - 0.140 0.304

Model’s Summary

Constructs R2 R2 adjusted Framework Fit using SRMR

SP 0.571 0.570 Saturated framework 0.059

SC 0.673 0.667 Estimated framework 0.075

SB = safety behaviour; SAw = safety awareness; SCom = safety commitment; SI = safety information;
SA = adaptability; SC = safety culture; SP = safety performance; SE = standard error; VIF = Variance Infla-
tion Factor.

Five of the six direct paths (i.e., hypotheses) were significantly positive regarding
the direct effects. Precisely, as demonstrated in Table 2 and Figure 2, safety commitment
(β = 0.205; SE = 0.053; t = 3.846; p = 0.000; 95% CI [0.106; 0.312]) and safety information
(β = 0.320; SE = 0.056; t = 5.700; p = 0.000; 95% CI [0.210; 0.430]) positively influenced
safety culture significantly. Similarly, safety awareness (β = 0.137; SE = 0.058; t = 2.373;
p = 0.018; 95% CI [0.021; 0.246]) and safety adaptability (β = 0.288; SE = 0.054; t = 5.348;
p = 0.000; 95% CI [0.181; 0.392]) positively influenced safety culture significantly. However,
safety behaviour (β = −0.004; SE = 0.060; t = 0.061; p = 0.951; 95% CI [−0.116; 0.113]) failed
to predict safety culture significantly positively. Thus, hypotheses H1, H3, H4, and H5
were accepted. The last hypothesis (i.e., H6) was also supported because safety culture
(β = 0.756; SE = 0.028; t = 27.180; p = 0.000; 95% CI [0.692; 0.804]) positively influenced
safety performance significantly.

Except for safety behaviour, the results revealed further significant indirect effects
of safety commitment (β = 0.155; SE = 0.041; t = 3.767; p = 0.000; 95% CI [0.072; 0.231]),
safety information (β = 0.242; SE = 0.042; t = 5.738; p = 0.000; 95% CI [0.162; 0.326]), safety
awareness (β = 0.104; SE = 0.044; t = 2.361; p = 0.018; 95% CI [0.016; 0.187]), and safety
adaptability (β = 0.218; SE = 0.042; t = 5.162; p = 0.000; 95% CI [0.140; 0.304]) on safety
performance through safety culture. These results suggest that safety culture mediates the
influence of safety commitment, information, safety awareness, and adaptability on safety
performance. Thus, considering both significant direct and indirect effects, safety culture
partially mediates the impact of safety commitment, safety information, safety awareness,
and adaptability on safety performance [91,92].
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4. Results

Five themes were identified regarding the performance of construction SMEs: safety
commitment, safety information, safety adaptability, safety awareness, and safety behaviour.
See Table 3, published in [2], for the combined Delphi survey results, which are R1, R2, and
R3 of importance.

5. Discussion

The first theme identified was the commitment to safety and the culture of construction
SMEs. The commitment to safety within construction SMEs in Ghana significantly enhances
a positive safety culture, reducing injuries, accidents, and fatalities. This finding aligns with
the authors, who have argued that safety commitment behaviours are crucial in lowering
accident rates on construction sites [75]. Additionally, the data emphasised that practical
safety commitment in construction SMEs should be visible through support and investment
in site safety, which fosters a positive safety culture [55]. Hence, implementing leading
safety indicators effectively is critical to improving safety performance among construction
SMEs in Ghana.

The result found that the availability and effective dissemination of safety information
significantly enhances the safety culture within construction SMEs. This positive impact on
safety performance is because complete, timely, and accurate safety information is crucial
for establishing a solid safety culture in these companies [93]. Furthermore, developing
mechanisms to communicate safety information effectively within the construction industry,
particularly among construction SMEs, fosters a robust and positive safety culture [69]. The
study highlights the significant correlation between safety adaptability and a positive safety
culture within construction SMEs. As detailed by a previous study, construction workers
exhibit adaptability and flexibility, which are crucial in facilitating their tasks effectively [94].
This adaptability not only enhances the dedication of these workers towards health and
safety (H&S) but also bolsters their well-being. Consequently, adaptability is pivotal for
fostering an influential safety culture, implying that the quicker the construction workforce
assimilates safety practices, the safer their working environments become. This research
underpins strategies for SME owners and managers to cultivate a safety-oriented culture
that ultimately elevates health and safety standards in the construction sector.

The study indicates a significant positive relationship between safety awareness and a
positive safety culture within construction SMEs. This is supported by the literature, which
confirms that increased safety awareness among employees positively impacts the safety
culture in these organisations [59,61]. It also notes that a lack of safety awareness and insuf-
ficient knowledge of safety measures significantly contributes to injuries, accidents, and
fatalities in the construction sector. Thus, enhancing safety awareness is crucial for fostering
a positive safety culture in construction SMEs, ultimately leading to reduced risks and bet-
ter safety outcomes in the industry. However, the relationship between safety behaviours
and safety culture was found to be negative rather than positive, leading to non-acceptance
of the hypothesis. It is observed that employees’ behaviours and attitudes significantly
influence their commitment to safety, impacting the safety culture [54]. Several scholars
have reported that human-related factors, such as unsafe behaviours of construction work-
ers, account for approximately 70% of onsite accidents [95]. They further emphasised that
such dangerous behaviours are the primary causes of accidents, injuries, and fatalities
in the construction industry. Furthermore, risky behaviours by construction employees
are significant contributors to accidents and fatalities in construction SMEs [96,97]. Some
schools of thought say dangerous behaviours on construction sites alone are responsible
for about 80% of accidents [98]. However, in recent years, industry and academia have
realised that accident causations are systematic and not limited to human behaviour. The
outcome of this hypothesis can thus be viewed in this light.

The positive and significant causal link between safety culture (intervening variable)
and safety performance (dependent variable) affirmed the hypothesis. This correlation
is supported by scholars’ research, who have confirmed that safety culture substantially
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influences safety performance [99,100]. For instance, a study noted that a robust positive
safety culture in construction SMEs could prevent 98% of injuries, accidents, and fatalities,
noting that a lack of such culture leads to errors and violations of safety rules, highlighting
management’s failures in safeguarding employees [101]. Furthermore, safety performance
could be improved through proactive measures, such as assessing the safety climate and
culture and recognising potential hazards, or through reactive measures, focusing on injury,
accident, and fatality rates and the costs of compensating accident victims [102]. These
measures are crucial indicators for enhancing safety performance. Thus, construction SMEs
in the Ghanaian construction industry need to develop a robust and positive safety culture
by integrating the core elements and leading indicators outlined in this research to improve
their safety performance.

Finally, a Spearman correlation matrix was utilised to examine the relationships be-
tween demographic variables and various safety-related factors, such as safety commitment,
safety information, safety adaptability, safety awareness, safety behaviour, and overall
safety culture and performance in construction SMEs. The analysis highlighted a significant
correlation between the role of the officer (management) in charge of health and safety
(H&S) and the safety commitment of employees. Further findings indicate that this officer’s
role critically affects how safety information is disseminated, how adaptable workers are to
safety protocols, their behaviour towards safety and colleagues, their awareness of safety
issues, a positive safety culture, and the overall safety performance within these SMEs.
This suggests that appointing dedicated health and safety (H&S) officers in management
positions could enhance the safety culture and improve performance in construction SMEs.
The implication is that these safety officers in SME management positions can design and
formulate policies on safety culture and provide needed resources in mitigating risk at
construction sites. These findings have been cited in the literature, posing that commitment,
behaviour, information, adaptability, and awareness are essential to fostering a positive
safety culture in construction [65,103,104]. It is recommended that construction SMEs
focus on demographic variables that positively influence these critical elements to bolster
safety performance.

6. Limitations

The research was conducted only in major cities of Ghana due to the concentration
of construction SMEs in these areas, making it logistically unfeasible to extend the study
across all towns and rural areas. Further, the methodological constraint was the inability
to add more items or constructs that could have enhanced the reliability and validity of
the study. In particular, a questionnaire survey inherently restricts deeper inquiry into
the participants’ responses. Incorporating interviews that elicit worker inputs could have
allowed for a more detailed exploration of reactions, enhancing the study’s depth.

Further, the occurrence of non-significant correlations among some of the constructs
limited the study, leading to the non-acceptance of a hypothesis. The study focused on a
limited number of health and safety (H&S) management practices and top management
commitment to safety culture for positive safety culture intuitions in construction SMEs.
Moreover, potentially useful leading indicator metrics should have been included following
the Delphi survey due to a lack of consensus. The framework adopted is a work in progress
which could be used in later research. The inclusion of more comprehensive techniques,
such as direct observations or interviews with worker inputs from construction SMEs,
could provide more nuanced insights into critical safety practices.

7. Conclusions

A literature review identified five critical elements, safety commitment, safety be-
haviour, safety awareness, safety information, and safety adaptability, foundational to
fostering a positive safety culture in construction SMEs. The review suggests that inade-
quate management commitment, behaviour, awareness, information dissemination, and
adaptability towards safety culture are prevalent in these organisations, leading to a higher
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incidence of accidents. It was further highlighted that establishing a positive safety culture
is essential for reducing accident occurrences within construction SMEs in Ghana. The
primary data from the research revealed that four of the five critical components of safety
commitment, safety awareness, safety information, and safety adaptability positively im-
pact the development of a positive safety culture within construction SMEs in Ghana. It
was emphasised that construction SMEs could establish and maintain a positive safety
culture when these factors are considered in their development strategies to enhance safety
performance. These components have been integrated into a framework to cultivate a
positive safety culture in the sector.

The surprising outcome of this study, which found that safety behaviour does not
substantially affect safety culture among construction SMEs in Ghana, can be rationalised
through several key considerations:

• Firstly, it is crucial to acknowledge the unique characteristics of the construction
industry in Ghana, which significantly differ from those in other regions where similar
studies have been conducted. This industry in Ghana is often marked by a high
degree of informality, potentially leading to inconsistent enforcement and adherence
to established safety protocols, thereby diminishing the impact of individual safety
behaviours on the overall safety culture.

• Additionally, the influence of societal and cultural norms prevalent in Ghana cannot
be overlooked. Ghanaian society’s collectivist nature suggests that community and
group dynamics may significantly shape safety culture more than individual safety
behaviours.

• Furthermore, in Ghana, where respect for authority is deeply ingrained, leadership
and management practices likely have a more substantial impact on safety culture
than the behaviours of individual workers.

• The construction sector’s project-based nature, characterised by a temporary and
fluid workforce, suggests that safety culture may be unstable and less influenced by
consistent safety behaviours over time.

• Finally, it is essential to consider the limitations of the measurement tools used in this
study. While these tools have been validated in other contexts, they may not fully
capture specific local cultural nuances or industry-specific details.

Given these factors, this study’s absence of a significant link between safety behaviour
and safety culture highlights the need for further investigation to fully understand the
specific dynamics of safety culture within Ghana’s construction industry. This finding also
underscores the importance of contextual and cultural factors when extrapolating results
to different settings. The study demonstrated that construction SMEs could enhance their
safety performance by establishing a positive safety culture within their organisations.
This relationship between a positive safety culture and improved safety performance is
positive and statistically significant. Further insights from the Delphi survey identified
79 leading indicator metrics, categorised into 14 core elements, as essential for construction
SMEs to adopt to foster a positive safety culture and boost safety performance. The survey
conducted among construction SMEs corroborated the importance of these leading indica-
tors in developing a positive safety culture that significantly improves safety outcomes in
Ghanaian construction SMEs. It is firmly accepted that construction SMEs that establish a
positive safety culture can potentially reduce accidents and injuries.

In conclusion, a robust safety culture is significantly influenced by the interplay of
safety behaviour, safety commitment, safety awareness, safety information, and adaptability
to the safety culture of construction SMEs. Effective safety behaviour practices are rooted
in the responsibility of both management and workers to prioritise safety, which fosters
a heightened awareness of safety protocols and potential hazards. The dissemination
and accessibility of clear and comprehensive safety information enhance this awareness,
providing the necessary knowledge for safe practices. Finally, the ability to adjust and
adapt to safety measures and behaviour in response to evolving work conditions and new
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safety challenges ensures the continuous improvement and resilience of the safety culture
among Ghanaian SMEs in the construction industry.

Author Contributions: Conceptualization, E.A. and F.E.; methodology, E.A. and F.E.; validation, E.A.
and F.E.; formal analysis, E.A. and F.E.; investigation, E.A.; writing—original draft preparation, E.A.;
writing—review and editing, F.E., M.A. and M.K.; supervision, F.E. All authors have read and agreed
to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of Central University of Technology, Free State
(protocol code FRIC-06/2019, date of approval 23 July 2019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: The primary data supporting the conclusions of this article will be
made available by the corresponding author upon request.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Boadu, E.F.; Wang, C.C.; Sunindijo, R.Y. Characteristics of the construction industry in developing countries and its implications

for health and safety: An exploratory study in Ghana. Int. J. Environ. Res. Public Health 2020, 17, 4110. [CrossRef] [PubMed]
2. Peprah, J.A.; Mensah, A.O.; Akosah, N.B. Small and medium sized enterprises (SMEs) accessibility to public procurement: SMEs

entity perspective in Ghana. Eur. J. Bus. Soc. Sci. 2016, 11, 25–40.
3. Kheni, N.A.; Dainty, A.R.; Gibb, A. Health and safety management in developing countries: A study of construction SMEs in

Ghana. Constr. Manag. Econ. 2008, 26, 1159–1169. [CrossRef]
4. Mashwama, N.; Aigbavboa, C.; Thwala, W. Occupational health and safety challenges among small and medium-sized enterprise

contractors in South Africa. In Advances in Social and Occupational Ergonomics: Proceedings of the AHFE 2018 International Conference
on Social and Occupational Ergonomics, Orlando, FL, USA, 21–25 July 2018, Loews Sapphire Falls Resort at Universal Studios; Springer
International Publishing: Berlin/Heidelberg, Germany, 2018; pp. 68–76.

5. Belayutham, S.; Ibrahim, C.K.I.C. Barriers and strategies for better safety practices: The case of construction SMEs in Malaysia.
Constr. Econ. Build. 2019, 19, 1–20. [CrossRef]

6. Magd, H.; Nzomkunda, A.; Al Busaidi, M. Exploring Health, Safety and Environment Management Practices across Small-
Medium Enterprises in Oman: Review & Recommendations. Int. J. Soc. Sci. Econ. Invent. 2020, 6, 342–350.

7. Asad, M.; Kashif, M.; Sheikh, U.A.; Asif, M.U.; George, S.; Khan, G.U.H. Synergetic effect of safety culture and safety climate
on safety performance in SMEs: Does transformation leadership have a moderating role? Int. J. Occup. Saf. Ergon. 2022, 28,
1858–1864. [CrossRef] [PubMed]

8. Bogna, F.; Dell, G.; Raineri, A. Incorporating internal context into the design of occupational health and safety research and
intervention programmes in SMEs. Small Enterp. Res. 2018, 25, 168–182. [CrossRef]

9. Kheni, N.A.; Afatsawu, P.K. A study of challenges faced by regulatory authorities for implementing health and safety compliance
in the Ghana construction industry context. Int. J. Manag. Entrep. Res. 2022, 4, 315–333. [CrossRef]

10. Gregor, M.A.; Weigold, I.K.; Wolfe, G.; Campbell-Halfaker, D.; Martin-Fernandez, J.; Pino, H.V.G.D. Positive predictors of career
adaptability among diverse community college students. J. Career Assess. 2021, 29, 115–128. [CrossRef]

11. Jones, W.; Gibb, A.; Haslam, R.; Dainty, A. Work-related ill-health in construction: The importance of scope, ownership and
understanding. Saf. Sci. 2019, 120, 538–550. [CrossRef]

12. Agumba, J.N.; Haupt, T.C. The influence of health and safety practices on health and safety performance outcomes in small and
medium enterprise projects in the South African construction industry. J. South Afr. Inst. Civ. Eng. 2018, 60, 61–72. [CrossRef]

13. Rantsatsi, N.P.; Musonda, I.; Agumba, J. Construction health and safety agent collaboration and its influence on health and safety
performance in the South African construction industry. Safety 2023, 9, 8. [CrossRef]

14. Williams, J.; Fugar, F.; Adinyira, E. Assessment of health and safety culture maturity in the construction industry in developing
economies: A case of Ghanaian construction industry. J. Eng. Des. Technol. 2020, 18, 865–881. [CrossRef]

15. Famakin, I.O.; Aigbavboa, C.; Molusiwa, R. Exploring challenges to implementing health and safety regulations in a developing
economy. Int. J. Constr. Manag. 2023, 23, 89–97. [CrossRef]

16. Hervie, D.M.; Oduro-Nyarko, C. Managing occupational health and safety in Ghanaian building industry (A case study of some
construction sites of Eris Property Group in Accra). Adv. Soc. Sci. Res. J. 2018, 5. [CrossRef]

17. Boniface, O. A safety culture development model for the SMEs in the building and construction industry. J. Emerg. Trends Econ.
Manag. Sci. 2016, 7, 106–115.

https://doi.org/10.3390/ijerph17114110
https://www.ncbi.nlm.nih.gov/pubmed/32526939
https://doi.org/10.1080/01446190802459916
https://doi.org/10.5130/AJCEB.v19i1.6331
https://doi.org/10.1080/10803548.2021.1942657
https://www.ncbi.nlm.nih.gov/pubmed/34126869
https://doi.org/10.1080/13215906.2018.1479292
https://doi.org/10.51594/ijmer.v4i7.353
https://doi.org/10.1177/1069072720932537
https://doi.org/10.1016/j.ssci.2019.07.038
https://doi.org/10.17159/2309-8775/2018/v60n3a6
https://doi.org/10.3390/safety9010008
https://doi.org/10.1108/JEDT-06-2019-0151
https://doi.org/10.1080/15623599.2020.1850201
https://doi.org/10.14738/assrj.59.5085


Int. J. Environ. Res. Public Health 2024, 21, 817 15 of 18

18. Shabangu, N.I. Health and Safety Culture on Small Residential Construction Sites: The Case of Waterfall Country Estate, Midrand.
Ph.D. Dissertation, University of the Witwatersrand, Johannesburg, Johannesburg, South Africa, 2017.

19. Agyekum, K.; Ghansah, F.A.; Tetteh, P.A.; Amudjie, J. The role of project managers (PMs) in construction health and safety
implementation in Ghana. J. Eng. Des. Technol. 2021, 19, 245–262. [CrossRef]

20. Asah-Kissiedu, M.; Manu, P.; Booth, C.A.; Mahamadu, A.M.; Agyekum, K. Integrated safety, health and environmental
management in the construction industry: Key organisational capability attributes. J. Eng. Des. Technol. 2023, 21, 1975–2007.
[CrossRef]

21. Adzivor, E.K.; Emuze, F.; Das, D.K. Indicators for safety culture in SME construction firms: A Delphi study in Ghana. J. Financ.
Manag. Prop. Constr. 2023, 28, 293–316. [CrossRef]

22. Opoku, F.K.; Kosi, I.; Degraft-Arthur, D.D. Enhancing Workplace Safety Culture in the Mining Industry in Ghana. Ghana J. Dev.
Stud. 2020, 17, 23–48. [CrossRef]

23. Nyanga, T. Managerial strategies to curtail workplace-induced accidents in small to medium enterprises (SMEs) in the construction
industry in Masvingo Urban, Zimbabwe. Bus. Excell. Manag. 2022, 12, 5–16. [CrossRef]

24. Xia, X.H. Adaptive traffic signal coordinated timing decision for adjacent intersections with chicken game. In Intelligent Transport
Systems–From Research and Development to the Market Uptake: First International Conference, INTSYS 2017, Hyvinkää, Finland, 29–30
November 2017, Proceedings 1; Springer International Publishing: Berlin/Heidelberg, Germany, 2018; pp. 239–251.

25. Uzuntarla, F.; Kucukali, S.; Uzuntarla, Y. An analysis on the relationship between safety awareness and safety behaviours of
healthcare professionals, Ankara/Turkey. J. Occup. Health 2020, 62, e12129. [CrossRef] [PubMed]

26. Liu, Y.; Huang, X.; Duan, J.; Zhang, H. The assessment of traffic accident risk based on grey relational analysis and fuzzy
comprehensive evaluation method. Nat. Hazards 2017, 88, 1409–1422. [CrossRef]

27. Mustapha, Z.; Aigbavboa, C.; Thwala, W.D. Contractors’ organisational culture towards health and safety compliance in Ghana.
In Proceedings of the 21st International Symposium on Advancement of Construction Management and Real Estate; Springer: Singapore,
2018; pp. 535–542.

28. Ametepey, S.O.; Jnr, E.Y.F.; Cobbina, J.E. Barriers to the Growth of Small and Medium Scale Construction Enterprises in Ghana.
Open J. Civ. Eng. 2022, 12, 38–55. [CrossRef]

29. Offei, I.; Kissi, E.; Nani, G. Factors affecting the capacity of small to medium enterprises (SME) building construction firms in
Ghana. J. Constr. Dev. Ctries. 2019, 24, 49–63. [CrossRef]

30. Moo, F.; Eyiah, A. Factors influencing the growth of small and medium construction firms in northern Ghana. J. Afr. Bus. 2020, 21,
416–431. [CrossRef]

31. Ankomah, E.N.; Ayarkwa, J.; Agyekum, K. Status of lean construction implementation among small and medium building
contractors (SMBCs) in Ghana. J. Eng. Des. Technol. 2020, 18, 1691–1709. [CrossRef]

32. Arthur-Aidoo, B.M.; Aigbavboa, C.O.; Thwala, W.D. Exploratory factor analysis on drivers of firm’s growth among construction
SMEs in Ghana. Afr. J. Sci. Technol. Innov. Dev. 2018, 10, 20–27. [CrossRef]

33. Pim-Wusu, M.; Aigbavboa, C.; Thwala, W.D. Adaptability capacity framework for sustainable practices in the Ghanaian
construction industry. Built Environ. Proj. Asset Manag. 2023, 13, 89–104. [CrossRef]

34. Taylor, K.; Edwards, D.J.; Lai, J.H.; Rillie, I.; Thwala, W.D.; Shelbourn, M. Converting commercial and industrial property into
rented residential accommodation: Development of a decision support tool. Facilities 2023, 41, 1–29. [CrossRef]

35. Danso, F.O.; Agyekum, K.; Manu, P.; Adinyira, E.; Ahadzie, D.K.; Badu, E. Examining the perception of site workers of their
risk-taking behaviours on construction sites in Ghana. Eng. Constr. Archit. Manag. 2023, Volume ahead-of-print No. ahead-of-print.
[CrossRef]

36. Trinh, M.T.; Feng, Y. Impact of project complexity on construction safety performance: Moderating role of resilient safety culture.
J. Constr. Eng. Manag. 2020, 146, 04019103. [CrossRef]

37. Rahman, F.A.; Arifin, K.; Abas, A.; Mahfudz, M.; Basir Cyio, M.; Khairil, M.; Samad, M.A. Sustainable safety management: A
safety competencies systematic literature review. Sustainability 2022, 14, 6885. [CrossRef]

38. Al-Bayati, A.J. Impact of construction safety culture and construction safety climate on safety behavior and safety motivation.
Safety 2021, 7, 41. [CrossRef]

39. Boateng, E.B.; Pillay, M.; Davis, P. Developing a safety culture index for construction projects in developing countries: A
proposed fuzzy synthetic evaluation approach. In Advances in Safety Management and Human Factors: Proceedings of the AHFE 2019
International Conference on Safety Management and Human Factors, Washington, DC, USA, 24–28 July 2019; Springer International
Publishing: Berlin/Heidelberg, Germany, 2020; pp. 167–179.

40. Gilardi, L.; Marino, M.; Fubini, L.; Bena, A.; Ferro, E.; Santoro, S.; Pasqualini, O. The Community of Practice: A Method for
Cooperative Learning of Occupational Health and Safety Inspectors. Eur. J. Investig. Health Psychol. Educ. 2021, 11, 1254–1268.
[CrossRef] [PubMed]

41. Him, N.F.N.; Ismail, W.N.A.T.; Abdullah, T.N.Z.T. Assessment of safety management attitude practices toward the safety culture
of the construction sector. Plan. Malays. 2023, 21.

42. Hamdan, H.; Mahmood, R.; Hashim, R.A.; Rosli, N.S. Building a Safer Future: The Impact of Safety Leadership and Safety
Competency in The Construction Industry. Asian J. Prof. Bus. Stud. 2023, 4, 1–12. [CrossRef]

https://doi.org/10.1108/JEDT-04-2020-0122
https://doi.org/10.1108/JEDT-08-2021-0436
https://doi.org/10.1108/JFMPC-04-2022-0020
https://doi.org/10.4314/gjds.v17i2.2
https://doi.org/10.24818/beman/2022.12.1-01
https://doi.org/10.1002/1348-9585.12129
https://www.ncbi.nlm.nih.gov/pubmed/32573064
https://doi.org/10.1007/s11069-017-2923-2
https://doi.org/10.4236/ojce.2022.121004
https://doi.org/10.21315/jcdc2019.24.1.3
https://doi.org/10.1080/15228916.2019.1641306
https://doi.org/10.1108/JEDT-12-2019-0345
https://doi.org/10.1080/20421338.2017.1380932
https://doi.org/10.1108/BEPAM-01-2022-0016
https://doi.org/10.1108/F-01-2022-0006
https://doi.org/10.1108/ECAM-02-2022-0113
https://doi.org/10.1061/(ASCE)CO.1943-7862.0001758
https://doi.org/10.3390/su14116885
https://doi.org/10.3390/safety7020041
https://doi.org/10.3390/ejihpe11040091
https://www.ncbi.nlm.nih.gov/pubmed/34698169
https://doi.org/10.61688/ajpbs.v4i2.124


Int. J. Environ. Res. Public Health 2024, 21, 817 16 of 18

43. Akpa, P.N. PW 0348 Innovative Solutions on the Effects of Emerging Risks Related to Occupational Safety and Health Arising
from Digitalisation of Work. 2018. Available online: https://injuryprevention.bmj.com/content/24/Suppl_2/A208.2 (accessed
on 9 May 2024).

44. Ardeshir, A.; Mohajeri, M. Assessment of safety culture among job positions in high-rise construction: A hybrid fuzzy multi
criteria decision-making (FMCDM) approach. Int. J. Inj. Control Saf. Promot. 2018, 25, 195–206. [CrossRef] [PubMed]

45. Sahni, F.; Basnet, D. Contractual Liability of the State: A Comparative Analysis. Int. J. Law Manag. Hum. 2021, 4, 4480.
46. Jha, K.; Aarushi; Yadav, B.P.; Varadharajan, S.; Tauseef, S.M. Shaping of Safety Conduct of Construction Workers Through

Psychological Contract of Safety. In Advances in Industrial Safety: Select Proceedings of HSFEA 2018; Springer: Singapore, 2020;
pp. 213–223.

47. Sari, T.R.; Machfudiyanto, R.A.; Riantini, L.S. Conceptual framework of safety leadership relationship to safety culture in
increasing safety performance of construction projects. Indones. J. Multidiscip. Sci. 2022, 1, 1037–1050. [CrossRef]

48. Aburumman, M.; Newnam, S.; Fildes, B. Evaluating the effectiveness of workplace interventions in improving safety culture: A
systematic review. Saf. Sci. 2019, 115, 376–392. [CrossRef]

49. Rubin, M.; Giacomini, A.; Allen, R.; Turner, R.; Kelly, B. Identifying safety culture and safety climate variables that predict
reported risk-taking among Australian coal miners: An exploratory longitudinal study. Saf. Sci. 2020, 123, 104564. [CrossRef]

50. Iqbal, H.; Waheed, B.; Haider, H.; Tesfamariam, S.; Sadiq, R. Mapping safety culture attributes with integrity management
program to achieve assessment goals: A framework for oil and gas pipelines industry. J. Saf. Res. 2019, 68, 59–69. [CrossRef]
[PubMed]

51. Naevestad, T.O.; Hesjevoll, I.S.; Ranestad, K.; Antonsen, S. Strategies regulatory authorities can use to influence organisational
safety culture: Lessons from three sectors’ experiences. Saf. Sci. 2019, 118, 409–423. [CrossRef]

52. Aven, T.; Ylönen, M. How the risk science can help us establish a good safety culture. J. Risk Res. 2021, 24, 1349–1367. [CrossRef]
53. Syed-Yahya, S.N.; Idris, M.A.; Noblet, A.J. The relationship between safety climate and safety performance: A review. J. Saf. Res.

2022, 83, 105–118. [CrossRef] [PubMed]
54. Ajmal, M.; Isha, A.S.N.; Nordin, S.M. Safety management practices and occupational health and safety performance: An empirical

review. Jinnah Bus. Rev. 2021, 9, 15–33. [CrossRef]
55. Delegach, M.; Kark, R.; Katz-Navon, T.; Van Dijk, D. A focus on commitment: The roles of transformational and transactional

leadership and self-regulatory focus in fostering organisational and safety commitment. Eur. J. Work Organ. Psychol. 2017, 26,
724–740. [CrossRef]

56. Zhang, W.; Zhu, S.; Zhang, X.; Zhao, T. Identification of critical causes of construction accidents in China using a model based on
system thinking and case analysis. Saf. Sci. 2020, 121, 606–618. [CrossRef]

57. Newaz, M.T.; Ershadi, M.; Jefferies, M.; Davis, P. Assessing safety management factors to develop a research agenda for the
construction industry. Saf. Sci. 2021, 142, 105396. [CrossRef]

58. Tear, M.; Curtis, J.; Waddell, A.; Lennox, A.; Grundy, E.A.; Bragge, P. Safety Culture Behaviours in Construction: A Rapid
Evidence and Practice Review. 2022. Available online: https://osf.io/preprints/osf/vr8g2 (accessed on 9 May 2024).

59. Li, R.Y.M.; Chau, K.W.; Lu, W.; Ho, D.C.W.; Shoaib, M.; Meng, L. Construction hazard awareness and construction safety
knowledge sharing epistemology. In International Conference on Smart Infrastructure and Construction 2019 (ICSIC), Driving
Data-Informed Decision-Making, Cambridge, UK, 8–10 July 2019; ICE Publishing: London, UK, 2019; pp. 283–290.

60. Li, P.; He, Y. Study on influencing factors of construction workers’ unsafe behaviour based on text mining. Front. Psychol. 2022, 13,
886390. [CrossRef] [PubMed]

61. Buniya, M.K.; Othman, I.; Durdyev, S.; Sunindijo, R.Y.; Ismail, S.; Kineber, A.F. Safety program elements in the construction
industry: The case of Iraq. Int. J. Environ. Res. Public Health 2021, 18, 411. [CrossRef] [PubMed]

62. Chen, H.; Li, H.; Goh, Y.M. A review of construction safety climate: Definitions, factors, relationship with safety behavior and
research agenda. Saf. Sci. 2021, 142, 105391. [CrossRef]

63. Wang, Y.; Chen, H.; Liu, B.; Yang, M.; Long, Q. A systematic review on the research progress and evolving trends of occupational
health and safety management: A bibliometric analysis of mapping knowledge domains. Front. Public Health 2020, 8, 81.
[CrossRef] [PubMed]

64. Derdowski, L.A.; Mathisen, G.E. Psychosocial factors and safety in high-risk industries: A systematic literature review. Saf. Sci.
2023, 157, 105948. [CrossRef]

65. Piers, M.; Montijn, C.; Balk, A. Safety culture framework for the ECAST SMS-WG. Eur. Commer. Aviat. Saf. Team (ECAST) 2009, 1–
14. Available online: https://www.easa.europa.eu/sites/default/files/dfu/WP1-ECASTSMSWG-SafetyCultureframework1.pdf
(accessed on 9 May 2024).

66. Sun, Y.; Yang, H.; Qian, C.; Jiang, Y.; Luo, X.; Wu, X. Voice endorsement and employee safety voice behaviour in construction
projects: The mediating role of leader-member exchange. Int. J. Environ. Res. Public Health 2022, 19, 3374. [CrossRef] [PubMed]

67. Xing, X.; Zhong, B.; Luo, H.; Li, H.; Wu, H. Ontology for safety risk identification in metro construction. Comput. Ind. 2019, 109,
14–30. [CrossRef]

68. Çakıt, E.; Olak, A.J.; Karwowski, W.; Marek, T.; Hejduk, I.; Taiar, R. Assessing safety at work using an adaptive neuro-fuzzy
inference system (ANFIS) approach aided by partial least squares structural equation modelling (PLS-SEM). Int. J. Ind. Ergon.
2020, 76, 102925. [CrossRef]

https://injuryprevention.bmj.com/content/24/Suppl_2/A208.2
https://doi.org/10.1080/17457300.2017.1416483
https://www.ncbi.nlm.nih.gov/pubmed/29336223
https://doi.org/10.55324/ijoms.v1i9.168
https://doi.org/10.1016/j.ssci.2019.02.027
https://doi.org/10.1016/j.ssci.2019.104564
https://doi.org/10.1016/j.jsr.2018.12.010
https://www.ncbi.nlm.nih.gov/pubmed/30876521
https://doi.org/10.1016/j.ssci.2019.05.020
https://doi.org/10.1080/13669877.2020.1871056
https://doi.org/10.1016/j.jsr.2022.08.008
https://www.ncbi.nlm.nih.gov/pubmed/36481002
https://doi.org/10.53369/DTOC3606
https://doi.org/10.1080/1359432X.2017.1345884
https://doi.org/10.1016/j.ssci.2019.04.038
https://doi.org/10.1016/j.ssci.2021.105396
https://osf.io/preprints/osf/vr8g2
https://doi.org/10.3389/fpsyg.2022.886390
https://www.ncbi.nlm.nih.gov/pubmed/35519654
https://doi.org/10.3390/ijerph18020411
https://www.ncbi.nlm.nih.gov/pubmed/33430219
https://doi.org/10.1016/j.ssci.2021.105391
https://doi.org/10.3389/fpubh.2020.00081
https://www.ncbi.nlm.nih.gov/pubmed/32300581
https://doi.org/10.1016/j.ssci.2022.105948
https://www.easa.europa.eu/sites/default/files/dfu/WP1-ECASTSMSWG-SafetyCultureframework1.pdf
https://doi.org/10.3390/ijerph19063374
https://www.ncbi.nlm.nih.gov/pubmed/35329062
https://doi.org/10.1016/j.compind.2019.04.001
https://doi.org/10.1016/j.ergon.2020.102925


Int. J. Environ. Res. Public Health 2024, 21, 817 17 of 18

69. Min, Y.; Yexiang, F.; Weilin, T.; Jiajie, Z. Study on safety behaviour planning theory and control strategies for coal chemical
workers. Saf. Sci. 2020, 128, 104726. [CrossRef]

70. Waldeck, D.; Pancani, L.; Holliman, A.; Karekla, M.; Tyndall, I. Adaptability and psychological flexibility: Overlapping constructs?
J. Context. Behav. Sci. 2021, 19, 72–78. [CrossRef]

71. Martins, J.B.; Carim, G., Jr.; Saurin, T.A.; Costella, M.F. Integrating Safety-I and Safety-II: Learning from failure and success in
construction sites. Saf. Sci. 2022, 148, 105672. [CrossRef]

72. Ogundipe, K.E.; Owolabi, J.D.; Olanipekun, A.E.; Olaniran, H.F.; Eseohe, A.; Fagbenle, A.O. Factors affecting effective use of
safety wears among site operative: Lessons from indigenous firms in South-Western Nigeria. Int. J. Appl. Eng. Res. 2018, 13,
4314–4325.

73. Mollo, L.; Emuze, F.; Smallwood, J. Training-Within-Industry Job Programs for Improved Construction Safety; Taylor & Francis:
Abingdon, UK, 2023.

74. Zahoor, H.; Chan, A.P.; Gao, R.; Utama, W.P. The factors contributing to construction accidents in Pakistan: Their prioritisation
using the Delphi technique. Eng. Constr. Archit. Manag. 2017, 24, 463–485. [CrossRef]

75. Boukhris, M.; Potter, B.J.; Fam, N.P.; Matteau, A.; Graham, J.J.; Gobeil, F.; Hillani, A.; Kutryk, M.; Mansour, S. Safety and
performance of the Orsiro Sirolimus-Eluting Stent in the treatment of All-Comers Patient Population in Daily Clinical Practice.
Cardiovasc. Revascularization Med. 2020, 21, 1348–1354. [CrossRef] [PubMed]

76. Ashour, A.M.; Hassan, Z.; Esmail, J.M. A conceptual framework for upgrading safety performance by influence safety training,
management commitment to safety and work environment: Jordanian Hospitals. Int. J. Bus. Soc. Res. 2018, 8, 25–35. [CrossRef]

77. Emuze, F.A. Addressing violations of safe work procedures in South African construction. Proc. Inst. Civ. Eng.-Manag. Procure.
Law 2022, 176, 113–121. [CrossRef]

78. Oswald, D.; Sherratt, F.; Smith, S. Problems with safety observation reporting: A construction industry case study. Saf. Sci. 2018,
107, 35–45. [CrossRef]

79. Bal, P.M.; Izak, M. Paradigms of flexibility: A systematic review of research on workplace flexibility. Eur. Manag. Rev. 2021, 18,
37–50. [CrossRef]

80. Cavaliere, C.; Dell’Osso, G.R.; Favia, F.; Lovicario, M. BIM-based assessment metrics for the functional flexibility of building
designs. Autom. Constr. 2019, 107, 102925. [CrossRef]

81. Dekker, S.W.A. Safety after neoliberalism. Saf. Sci. 2020, 125, 104630. [CrossRef]
82. Marks, E.D.; Teizer, J. Method for testing proximity detection and alert technology for safe construction equipment operation.

Constr. Manag. Econ. 2013, 31, 636–646. [CrossRef]
83. Hasanzadeh, S.; Esmaeili, B.; Dodd, M.D. Measuring the impacts of safety knowledge on construction workers’ attentional

allocation and hazard detection using remote eye-tracking technology. J. Manag. Eng. 2017, 33, 04017024. [CrossRef]
84. Fung, I.W.H.; Tam, V.W.Y.; Sing, C.P.; Tang, K.K.W.; Ogunlana, S.O. Psychological climate in occupational safety and health: The

safety awareness of construction workers in South China. Int. J. Constr. Manag. 2016, 16, 315–325. [CrossRef]
85. Okorie, V.N.; Ogbu, C.P. Construction health and safety awareness of Nigerian undergraduate quantity surveyors. Niger. J.

Environ. Sci. Technol. 2017, 1, 203–213. [CrossRef]
86. Tremblay, A.; Badri, A. Assessment of occupational health and safety performance evaluation tools: State of the art and challenges

for small and medium-sized enterprises. Saf. Sci. 2018, 101, 260–267. [CrossRef]
87. Hair, J.F.; Risher, J.J.; Sarstedt, M.; Ringle, C.M. When to use and how to report the results of PLS-SEM. Eur. Bus. Rev. 2019, 31,

2–24. [CrossRef]
88. Hair, J.F.; Ringle, C.M.; Gudergan, S.P.; Fischer, A.; Nitzl, C.; Menictas, C. Partial least squares structural equation modelling-based

discrete choice modelling: An illustration in modelling retailer choice. Bus. Res. 2019, 12, 115–142. [CrossRef]
89. Hair, J.F., Jr. Next-generation prediction metrics for composite-based PLS-SEM. Ind. Manag. Data Syst. 2020, 121, 5–11. [CrossRef]
90. Hu, L.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.

Struct. Equ. Model. Multidiscip. J. 1999, 6, 1–55. [CrossRef]
91. Carrión, G.C.; Nitzl, C.; Roldán, J.L. Mediation analyses in Partial Least Squares Structural Equation Modeling: Guidelines

and empirical examples. In Partial Least Squares Path Modeling; Latan, H., Noonan, R., Eds.; Springer International Publishing:
Berlin/Heidelberg, Germany, 2017; pp. 173–195. [CrossRef]

92. Nitzl, C.; Roldan, J.L.; Cepeda, G. Mediation analysis in partial least squares path modelling: Helping researchers discuss more
sophisticated models. Ind. Manag. Data Syst. 2016, 116, 1849–1864. [CrossRef]

93. Pi, Z.; Gao, X.; Chen, L.; Liu, J. The new path to improve construction safety performance in China: An evolutionary Game
Theoretic Approach. Int. J. Environ. Res. Public Health 2019, 16, 2443. [CrossRef] [PubMed]

94. Kurien, M.; Kim, M.K.; Kopsida, M.; Brilakis, I. Real-time simulation of construction workers using combined human body and
hand tracking for robotic construction worker system. Autom. Constr. 2018, 86, 125–137. [CrossRef]

95. Xia, N.; Xie, Q.; Hu, X.; Wang, X.; Meng, H. A dual perspective on risk perception and its effect on safety behavior: A moderated
mediation model of safety motivation, and supervisor’s and coworkers’ safety climate. Accid. Anal. Prev. 2020, 134, 105350.
[CrossRef] [PubMed]

96. Kim, S.; Lee, H.; Hwang, S.; Yi, J.S.; Son, J. Construction workers’ awareness of safety information depending on physical and
mental load. J. Asian Archit. Build. Eng. 2022, 21, 1067–1077. [CrossRef]

https://doi.org/10.1016/j.ssci.2020.104726
https://doi.org/10.1016/j.jcbs.2021.01.002
https://doi.org/10.1016/j.ssci.2022.105672
https://doi.org/10.1108/ECAM-01-2016-0027
https://doi.org/10.1016/j.carrev.2020.04.021
https://www.ncbi.nlm.nih.gov/pubmed/32354583
https://doi.org/10.18533/ijbsr.v8i7.1117
https://doi.org/10.1680/jmapl.22.00010
https://doi.org/10.1016/j.ssci.2018.04.004
https://doi.org/10.1111/emre.12423
https://doi.org/10.1016/j.autcon.2019.102925
https://doi.org/10.1016/j.ssci.2020.104630
https://doi.org/10.1080/01446193.2013.783705
https://doi.org/10.1061/(ASCE)ME.1943-5479.0000526
https://doi.org/10.1080/15623599.2016.1146114
https://doi.org/10.36263/nijest.2017.02.0027
https://doi.org/10.1016/j.ssci.2017.09.016
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1007/s40685-018-0072-4
https://doi.org/10.1108/IMDS-08-2020-0505
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1007/978-3-319-64069-3_8
https://doi.org/10.1108/IMDS-07-2015-0302
https://doi.org/10.3390/ijerph16132443
https://www.ncbi.nlm.nih.gov/pubmed/31324046
https://doi.org/10.1016/j.autcon.2017.11.005
https://doi.org/10.1016/j.aap.2019.105350
https://www.ncbi.nlm.nih.gov/pubmed/31715549
https://doi.org/10.1080/13467581.2021.1908899


Int. J. Environ. Res. Public Health 2024, 21, 817 18 of 18

97. Yap, J.B.H.; Lee, W.K. Analysing the underlying factors affecting safety performance in building construction. Prod. Plan. Control
2020, 31, 1061–1076. [CrossRef]

98. Khoshnava, S.M.; Rostami, R.; Zin, R.M.; Mishra, A.R.; Rani, P.; Mardani, A.; Alrasheedi, M. Assessing the impact of construction
industry stakeholders on workers’ unsafe behaviours using extended decision-making approach. Autom. Constr. 2020, 118,
103162. [CrossRef]

99. Feng, Y.; Teo, E.A.L.; Ling, F.Y.Y.; Low, S.P. Exploring the interactive effects of safety investments, safety culture and project
hazard on safety performance: An empirical analysis. Int. J. Proj. Manag. 2014, 32, 932–943. [CrossRef]

100. Stemn, E.; Bofinger, C.; Cliff, D.; Hassall, M.E. Examining the relationship between safety culture maturity and safety performance
of the mining industry. Saf. Sci. 2019, 113, 345–355. [CrossRef]

101. Olcay, Z.F.; Temur, S.; Sakalli, A.E. A research on the knowledge level and safety culture of students taking occupational health
and safety course. Cypriot J. Educ. Sci. 2021, 16, 187–200. [CrossRef]

102. Sanni-Anibire, M.O.; Mahmoud, A.S.; Hassanain, M.A.; Salami, B.A. A risk assessment approach for enhancing construction
safety performance. Saf. Sci. 2020, 121, 15–29. [CrossRef]

103. Chatzi, A.V. Safety management systems: An opportunity and a challenge for military aviation organisations. Aircr. Eng. Aerosp.
Technol. 2018, 91, 190–196. [CrossRef]

104. Ogunjiofor, E.; Okoye, J.N.; Ezeonyi, I. Analysis of safety behaviour of workers under Small-Scale construction sites: A case study
of Anambra State. Am. J. Interdiscip. Res. Innov. 2023, 2, 44–50. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1080/09537287.2019.1695292
https://doi.org/10.1016/j.autcon.2020.103162
https://doi.org/10.1016/j.ijproman.2013.10.016
https://doi.org/10.1016/j.ssci.2018.12.008
https://doi.org/10.18844/cjes.v16i1.5519
https://doi.org/10.1016/j.ssci.2019.08.044
https://doi.org/10.1108/AEAT-05-2018-0146
https://doi.org/10.54536/ajiri.v2i2.1206

	Introduction 
	Safety Culture among Construction SMEs in Ghana 
	Positive Safety Culture 
	Characteristics of Positive Safety Culture 
	Safety Culture Models 

	Hypotheses Development 
	Safety Commitment to the Safety Culture of Construction SMEs 
	Safety Behaviour in the Safety Culture of Construction SMEs 
	Safety Awareness on the Safety Culture of Construction SMEs 
	Safety Information on the Safety Culture of Construction SMEs 
	Safety Adaptability on the Safety Culture of Construction SMEs 

	Material and Methods 
	The Participants 
	Materials 
	Procedure 
	Data Analysis 
	Measurement Model Assessment 
	Structural Framework Assessment (Hypotheses Testing) 


	Results 
	Discussion 
	Limitations 
	Conclusions 
	References

