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ABSTRACT

This comprehensive analysis delves into the multifaceted landscape of safety performance
within construction projects, aiming to elucidate critical factors that significantly influence
outcomes. The study places a pivotal focus on organizational culture as a linchpin,
recognizing its profound impact on shaping attitudes and behaviors toward safety.
Furthermore, the analysis scrutinizes the intricate relationship between regulatory
compliance and safety, assessing how adherence to industry standards and guidelines
directly correlates with project safety outcomes. In addition to regulatory considerations,
the research probes the efficacy of training programs in enhancing safety practices: The
study adopts a holistic approach, interconnecting these factors to offer a comprehensive
understanding of their collective influence on safety performance. By synthesizing these
elements, the analysis aspires to provide actionable insights for stakeholders in the
construction industry. Five major themes were extracted through thematic analysis
convergent by several codes. Ultimately, the research contributes to the ongoing dialogue
on improving safety standards and practices within construction projects, addressing the
dynamic interplay of factors that underpin a secure and resilient project environment.
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Introduction

Ensuring safety in construction projects is paramount, with numerous factors
playing pivotal roles in determining overall safety performance. This comprehensive
analysis delves into the critical influencers shaping safety outcomes in construction. The
success of these projects hinges not only on the timely completion of tasks but also on the
protection of human life and the prevention of accidents. This research paper undertakes a
meticulous examination, aiming to comprehensively analyze the critical factors that wield
substantial influence over safety outcomes in construction endeavors. The conceptual
framework is informed by seminal works in the field, with particular attention to the
contributions of Hallowell et al. (2018) regarding safety climate and Zohar (2010)
emphasizing the role of safety culture.

As emphasized by Hallowell et al. (2018), safety climate encapsulates the collective
perceptions and attitudes toward safety within an organization, underscoring the
importance of organizational culture in shaping safety practices. Concurrently, Zohar's
(2010) exploration of safety culture delves into the shared values, beliefs, and practices that
collectively define an organization's approach to safety. Both these dimensions are critical
in understanding the broader context within which safety performance unfolds in
construction projects. Beyond the organizational spectrum, this paper integrates insights
from Hinze et al. (2013), who delve into the intricacies of hazard recognition and mitigation.
Their work sheds light on the vital processes involved in identifying potential risks and


https://doi.org/10.47205/jdss.2023(4-IV)43

Journal of Development and Social Sciences (JDSS)  October- December, 2023 Volume 4, Issue 4

implementing measures to mitigate them effectively. Additionally, the study incorporates
perspectives from Teo and Ling (2017), emphasizing the role of technology in enhancing
safety within construction projects. In an era of rapid technological advancements,
understanding how innovative tools and systems contribute to safety becomes imperative.
By synthesizing these diverse perspectives, this research aspires to offer a holistic
understanding of the multifaceted determinants shaping safety performance in the
challenging and complex milieu of construction projects. Through this comprehensive
analysis, the paper endeavors to contribute valuable insights that can inform both theory
and practice in fostering safer construction environments.

Despite advancements in safety practices, construction projects continue to face
significant challenges in achieving optimal safety performance. Accidents and fatalities
persist, raising concerns about the effectiveness of existing safety measures. Understanding
the critical factors that influence safety performance in construction projects is imperative
to address these persistent issues and enhance overall project outcomes. This research
focuses on a comprehensive analysis of critical factors influencing safety performance in
construction projects. The scope encompasses organizational dimensions such as safety
climate and culture, individual aspects including hazard recognition and mitigation, and the
integration of technology in promoting safety. The study aims to provide a nuanced
understanding of the interplay between these factors and their collective impact on safety
outcomes. The study aims to evaluate the impact of safety climate on safety performance in
construction organizations, focusing on perceptions and attitudes towards safety. It also
examines the role of safety culture in shaping safety practices, analyzing shared values and
beliefs within organizations. The study also explores the processes of hazard recognition
and mitigation, building on Hinze et al.'s work. Finally, it evaluates the impact of technology
on safety performance, examining the integration of innovative solutions in enhancing
safety in construction projects.

While existing literature acknowledges the importance of various factors in
influencing safety performance, there remains a notable gap in synthesizing these factors
into a comprehensive analysis within the context of construction projects. This study seeks
to bridge this gap by integrating insights from safety climate, safety culture, hazard
recognition, mitigation processes, and technology, providing a holistic understanding of the
critical determinants impacting safety outcomes in construction projects. This research
holds significance in contributing valuable insights that can inform both academia and
industry. By comprehensively analyzing critical factors, the study aims to provide practical
recommendations for improving safety practices in construction projects. The findings can
guide stakeholders in developing targeted interventions, thereby reducing accidents and
fostering a safer working environment.

Literature Review

In the realm of construction projects, ensuring safety is not merely a regulatory
requirement but a fundamental necessity for project success. Despite advancements in
safety practices, the construction industry grapples with persistent challenges related to
accidents and fatalities. This research embarks on a comprehensive analysis, aiming to delve
into the critical factors that wield significant influence over safety performance in
construction projects. By synthesizing insights from organizational, individual, and
technological dimensions, this study seeks to provide a nuanced understanding of the
multifaceted landscape shaping safety outcomes in the complex milieu of construction
endeavors. The construction industry, characterized by its dynamic and complex nature,
necessitates a robust understanding of the critical factors influencing safety performance.
This literature review provides an overview of key dimensions that shape safety outcomes
in construction projects.

Safety Climate

Safety climate, defined as the shared perceptions and attitudes toward safety within
an organization, stands out as a pivotal factor influencing safety performance in
481
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construction projects (Hallowell et al, 2018). Research indicates that a positive safety
climate fosters a culture of safety, influencing workers' behaviors and enhancing overall
safety outcomes (Hallowell etal., 2018). Understanding and measuring safety climate within
construction organizations is crucial for identifying areas of improvement and
implementing targeted interventions.

Safety Culture

Zohar (2010) highlights the significance of safety culture, encompassing the shared
values, beliefs, and practices that collectively define an organization's approach to safety. A
strong safety culture is associated with a higher commitment to safety practices and a lower
incidence of accidents (Zohar, 2010). This emphasizes the need for construction projects to
not only establish safety protocols but also to cultivate a culture that prioritizes safety as an
integral aspect of daily operations.

Hazard Recognition and Mitigation

Hinze et al. (2013) contribute to the literature by examining the processes of hazard
recognition and mitigation within construction projects. Hazard recognition involves
identifying potential risks, while mitigation focuses on implementing measures to reduce or
eliminate these risks. The effectiveness of hazard recognition and mitigation directly
impacts safety performance, making it imperative for construction organizations to develop
robust strategies for identifying and addressing hazards.

Integration of Technology

In the contemporary landscape, technology plays a crucial role in enhancing safety
performance in construction projects (Teo and Ling, 2017). Innovative tools such as
Building Information Modeling (BIM), drones, and wearable technologies contribute to real-
time monitoring, hazard identification, and communication of safety information (Teo and
Ling, 2017). Understanding the implications of technological integration provides insights
into how construction projects can leverage advancements to create safer working
environments.

Organizational Commitment

Beyond individual factors, organizational commitment to safety emerges as a critical
aspect influencing safety performance. High levels of commitment from management and
supervisors are associated with improved safety practices and reduced accidents (Hallowell
et al,, 2018). This underscores the need for a top-down approach in instilling a culture of
safety within construction organizations.

Training and Education

Investing in training and education programs is recognized as a foundational
element for improving safety performance (Hinze et al,, 2013). Equipping construction
workers with the necessary knowledge and skills enhances their ability to recognize
hazards and adhere to safety protocols, contributing to a safer working environment.

The literature highlights the multidimensional nature of critical factors influencing
safety performance in construction projects. By synthesizing insights from safety climate,
safety culture, hazard recognition, mitigation processes, and technology, this
comprehensive analysis aims to contribute to a holistic understanding of the complex
interplay of factors shaping safety outcomes in the dynamic construction industry.

Material and Methods

This qualitative research used a phenomenological research design to explore the
subjective experiences and perceptions of stakeholders in the construction industry. The
study involved purposeful sampling of participants with diverse roles, including
construction workers, project managers, safety officers, and technology experts. Data
collection involved semi-structured, in-depth interviews and field observations at
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construction sites. The study adopted a thematic approach, allowing for a holistic
exploration of critical factors influencing safety performance in construction projects.
Thematic analysis was employed to identify, analyze, and report patterns within the
qualitative data, with rigorous validation processes such as peer debriefing and member
checking. The researcher maintained reflexivity throughout the study, acknowledging
personal biases and preconceptions. Ethical considerations were adhered to, including
informed consent, confidentiality, and voluntary participation. Participants were informed
about the study's purpose, rights, and potential implications of their involvement. Rigor and
trustworthiness were ensured through strategies such as prolonged engagement,
triangulation of data sources, and maintaining an audit trail. This qualitative methodology
sought to provide a nuanced understanding of the critical factors influencing safety
performance in construction projects, contributing valuable insights for both academic
research and practical applications in the construction industry.

Results and Discussion
Data Preparation:

The qualitative data collected through in-depth interviews and field observations
was transcribed verbatim. Each transcript and observation notes were carefully reviewed
to ensure accuracy and completeness.

Initial Coding

An inductive approach was employed to allow themes to emerge organically from
the data. Initial codes were generated by systematically coding phrases, sentences, or
paragraphs related to critical factors influencing safety performance. Codes were assigned
without preconceived notions, capturing the richness of participants' narratives.

Code Grouping

Codes were grouped into broader categories based on similarities and relationships.
This process involved constant comparison, with codes iteratively refined and regrouped to
form meaningful clusters. Initial categories included safety climate, safety culture, hazard
recognition, technology integration, organizational commitment, and education/training.

Identification of Themes

Through an iterative process of reviewing and refining categories, overarching
themes were identified. Themes represent patterns and recurrent concepts that encapsulate
the essence of participants' experiences and perspectives on critical factors influencing
safety performance.

Themes Identified

Safety Climate and Communication: Participants emphasized the importance of a
positive safety climate that fosters open communication about safety concerns. Clear
communication channels were identified as crucial for disseminating safety information and
ensuring that all team members are aware of safety protocols.

Organizational Commitment and Leadership: A strong theme emerged regarding
the influence of organizational commitment and leadership on safety performance.
Participants highlighted the role of supportive management and leadership in creating a
culture where safety is prioritized and integrated into all aspects of the project.

Technology Integration for Real-time Monitoring: The integration of technology,
such as Building Information Modeling (BIM) and wearable devices, emerged as a significant
theme. Participants discussed how technology contributes to real-time monitoring, hazard
identification, and proactive safety measures.

Hazard Recognition and Mitigation Processes: Hazard recognition and
mitigation were central to participants' narratives. The themes highlighted the importance
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of systematic processes for identifying potential risks, implementing preventive measures,
and continuously reassessing safety protocols.

Safety Culture as a Shared Value: Safety culture was a pervasive theme,
emphasizing the need for safety to be embedded as a shared value across the organization.
Participants described how a strong safety culture influences individual behavior and
contributes to collective commitment to safety.

Validation and Refinement: The identified themes underwent a validation
process, including peer debriefing and member checking. Feedback from participants was
sought to ensure that the themes accurately represented their experiences. Any
discrepancies were addressed through further analysis and refinement.

Interpretation and Integration

Themes were interpreted in the context of existing literature and integrated to
provide a holistic understanding of critical factors influencing safety performance in
construction projects. The thematic analysis contributes nuanced insights that can inform
both theory and practice in enhancing safety outcomes in the construction industry.

This analysis provides a comprehensive exploration of participants' narratives,
revealing the interconnected nature of critical factors influencing safety performance in
construction projects. The identified themes offer a foundation for practical
recommendations and further research in the field.

Table 1
Thematic Analysis
Major Themes Sub-Themes Codes
Safety Climate and Open Reporting e Encouragement of reporting near
Communication Culture misses.
e No punitive measures for reporting
safety concerns.

e Feedbackloop for reported safety issues.
e Regular safety briefings for all team

members.
e Training programs to enhance safety
awareness.
e Effective communication of changes in
Team Awareness safety procedures.
and Training
Organizational Supportive e Allocating resources for  safety
Commitment and Management initiatives
Leadership Practices e Safety goals integrated into overall
project objectives
e Recognition and rewards for safety
achievements
e Leaders participating in safety drills and
inspections
e Regular communication from leadership
Leadership on safety priorities
Visibility and o Leadership setting a safety-conscious
Engagement example
Technology BIM for ¢ BIM wused for 3D visualization of
Integration for Preemptive Risk potential safety hazards
Real-time Assessment e Pre-constructability analysis through
Monitoring BIM for safety considerations
e Integration of BIM in safety training
programs
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Wearable Devices

Wearable devices for real-time
monitoring of vital signs
Emergency communication through

wearable devices

for Personal e Usage of wearables for tracking fatigue
Safety and stress levels
Hazard Recognition SystematicHazard e Regular site inspections for hazard
and Mitigation Identification identification
Processes e Use of checklists and risk assessment
tools
e Employee involvement in hazard
identification processes
Continuous e Feedback loops for evaluating the
Improvement  in effectiveness of mitigation measures
Mitigation e Incident analysis for refining mitigation
Strategies strategies
e Integration of lessons learned into
updated safety protocols
Safety Culture as a Employee e Encouragement of 'Stop Work' authority
Shared Value Empowerment for safety concerns
and e Employee-led safety committees for
Accountability decision-making
o Shared responsibility for safety
outcomes
Integration of e Safety culture modules in employee
Safety Culture in onboarding
Onblozjlrding and Incorporating real-life safety stories into
Training training programs

Interactive sessions emphasizing the
importance of safety culture

Figure 1 depicts the major themes extracted from thematic analysis
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Discussion

The study explores the factors influencing safety performance in construction
projects, focusing on safety climate, safety culture, hazard recognition, mitigation processes,
technology integration, organizational commitment, and education. The research highlights
the importance of a positive safety climate, which fosters a culture of safety, promoting
adherence to safety protocols. Hazard recognition and mitigation processes are also crucial
for ensuring a safe working environment. Technology integration, such as Building
Information Modeling (BIM), drones, and wearable technologies, enhances safety
performance through real-time monitoring, data-driven insights, and communication tools.
Organizational commitment, from management and supervisors, is a key factor, influencing
policies, procedures, and the overall safety climate. Training and education programs are
identified as a foundational element for improving safety performance. Equipping
construction workers with the necessary knowledge and skills not only enhances hazard
recognition but also fosters a culture of continuous improvement in safety practices. These
insights can be leveraged by construction industry stakeholders to implement targeted
interventions, such as prioritizing the development of positive safety climates, integrating
technology for real-time monitoring, and investing in ongoing training. However, the study
acknowledges research gaps and suggests further exploration into the impact of cultural
nuances on safety outcomes, the long-term effectiveness of technology integration, and
innovative approaches to organizational commitment for safety. The analysis provides
valuable insights for enhancing safety practices and mitigating risks in the ever-evolving
landscape of construction projects.

Theme 1: Safety Climate and Communication

The study emphasizes the importance of fostering an open reporting culture in a
positive safety climate, where workers feel empowered to report safety concerns without
fear of reprisal. This proactive approach focuses on learning from potential hazards before
they escalate. The absence of punitive measures for reporting safety concerns indicates a
shift towards a culture that prioritizes learning and improvement over blame, fostering
trust and openness among workers. Establishing a feedback loop for reported safety issues
is crucial, ensuring workers are informed about resolutions or actions taken. Clear
communication channels are essential for reporting and disseminating safety information.
Routine safety briefings keep team members informed about the latest protocols,
emphasizing proactive communication of critical information. Training programs designed
to enhance safety awareness are also essential, reflecting a commitment to continuous
education. Effective communication of changes in safety procedures is crucial, ensuring all
team members are on the same page. A study by Smith et al. (2020) emphasizes the positive
impact of open reporting cultures on safety outcomes in construction. The findings align
with the codes related to encouragement, lack of punitive measures, and establishing
feedback loops for reported safety issues. Additionally, research by Jones and Spencer
(2019) underscores the importance of regular safety briefings and ongoing training in
fostering a safety-conscious culture within construction teams.

Theme 2: Organizational Commitment and Leadership

The importance of organizational commitment to safety, focusing on resource
allocation, integration of safety goals, and recognition for safety achievements. It
emphasizes the proactive approach to investing in safety measures and programs,
integrating safety goals into broader project objectives, and recognizing and rewarding
safety achievements. This approach acknowledges and celebrates individuals and teams for
their commitment to safety. This also emphasizes the role of leadership in fostering a safety-
oriented culture, including active participation in safety drills, regular communication on
safety priorities, and setting a safety-conscious example. Leaders are encouraged to lead by
example and actively participate in safety-related activities, reinforcing the organization's
commitment to safety at all levels. This also emphasizes the impact of leadership behaviors
on the overall safety culture, emphasizing the role of leaders as role models for safety
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practices. Research by Clarke (2018) supports the significance of resource allocation for
safety initiatives, emphasizing that financial investment reflects an organization's
commitment to safety. Additionally, the study by Neal and Griffin (2017) aligns with the
codes related to integrating safety goals into overall objectives and the positive impact of
leadership visibility on safety outcomes in construction projects.

Theme 3: Technology Integration for Real-time Monitoring

Building Information Modeling (BIM) is crucial for preemptive risk assessment and
planning in construction projects. It provides 3D visualization of potential safety hazards,
aiding in proactive risk assessment. BIM is also used for pre-constructability analysis,
focusing on safety considerations, enabling preemptive measures to address potential risks.
Integrating BIM into safety training programs is a crucial code, demonstrating how BIM
technology is used for project planning and educational purposes, enhancing understanding
of safety considerations among construction personnel. The use of wearable devices in
construction sites has been highlighted as a crucial tool for enhancing personal safety
through real-time monitoring and communication. These devices are used to monitor vital
signs, promote health and well-being of construction personnel, and facilitate emergency
communication. They also help track fatigue and stress levels, demonstrating the proactive
approach to leveraging technology to ensure safety on construction sites. The code
emphasizes the importance of technology in monitoring and managing individual well-
being, thereby enhancing safety on construction sites. Another research conducted by Chen
etal. (2019) supports the use of BIM for safety planning in construction projects. The study
highlights the effectiveness of 3D visualization in identifying and mitigating safety hazards.
Additionally, findings by Gu et al. (2020) emphasize the integration of BIM into safety
training programs as a valuable educational tool in the construction industry. Research by
Wang et al. (2021) supports the use of wearable devices for real-time monitoring of vital
signs, emphasizing their role in enhancing occupational health and safety in construction.
Additionally, findings by Liu et al. (2018) highlight the effectiveness of wearable devices in
tracking fatigue and stress levels among construction workers.

Theme 4: Hazard Recognition and Mitigation Processes

Participants emphasized the importance of systematic processes for hazard
identification, including regular site inspections, the use of checklists, and employee
involvement. This code emphasizes the proactive measures taken to ensure regular safety
risk assessments in construction sites. It emphasizes the structured processes used to
methodically assess and document potential risks. The code also emphasizes the
importance of involving employees in hazard identification processes, fostering a
collaborative approach where their insights and perspectives are actively sought to identify
and address safety hazards. Research by Hinze et al. (2018) supports the emphasis on
regular site inspections for hazard identification, emphasizing the significance of systematic
processes in construction safety. The study by Wu et al. (2019) aligns with the code related
to employee involvement, highlighting the importance of engaging workers in hazard
identification processes.

The theme of continuous improvement in hazard mitigation strategies emphasizes
the need for dynamic and adaptive approaches to enhance safety. Feedback loops help
assess the effectiveness of mitigation measures based on real-world feedback and outcomes.
Incident analysis is used to refine strategies, demonstrating a proactive approach to
learning from incidents and incorporating lessons into improved safety protocols. The
integration of lessons learned into updated safety protocols highlights the dynamic nature
of safety management, where continuous learning contributes to the evolution and
improvement of safety measures. Research by Dong et al. (2020) supports the use of
feedback loops for evaluating the effectiveness of mitigation measures, emphasizing the
importance of continuous improvement in construction safety. Additionally, findings by
Teixeira et al. (2019) align with the codes related to incident analysis and the integration of
lessons learned, emphasizing their role in refining safety strategies.
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Theme 5: Safety Culture as a Shared Value

The safety culture in an organization is characterized by empowering employees to
take ownership of safety, encouraging 'Stop Work' authority, establishing employee-led
safety committees, and fostering shared responsibility. This culture prioritizes individual
empowerment and proactive risk mitigation, with employees actively involved in shaping
safety policies and practices. The concept of shared responsibility for safety outcomes is a
crucial code, recognizing all individuals as stakeholders in achieving and maintaining a safe
working environment. Research by Zohar (2018) supports the encouragement of 'Stop
Work' authority as a proactive approach to empower employees in ensuring safety. Gillen
et al. (2002) align with the code related to employee-led safety committees, emphasizing
their role in promoting a shared responsibility for safety outcomes. The integration of safety
culture into onboarding and training programs is crucial, including safety culture modules,
incorporating real-life safety stories, and interactive sessions. Research by Hofmann and
Stetzer (2016) supports the use of real-life safety stories in training programs, suggesting
that storytelling enhances engagement and understanding, making safety concepts more
memorable and influential. Interactive sessions in training programs contribute to better
retention and application of safety principles.

This analysis provides a comprehensive understanding of how employee
empowerment, accountability, and the integration of safety culture into onboarding and
training contribute to fostering a positive safety culture in construction projects. Supporting
studies offer empirical evidence reinforcing the significance of these practices in enhancing
safety performance.

Conclusion

This analysis reveals the key factors influencing safety performance in construction
projects, including safety climate, communication, organizational commitment, technology
integration, hazard recognition, and safety culture. It provides actionable steps for
stakeholders to enhance safety performance, such as fostering open communication,
investing in training, promoting leadership commitment, embracing technology, and
systematically addressing hazards. Emphasis on continuous improvement, employee
empowerment, and integrating safety culture into onboarding and training programs
reflects a commitment to long-term safety excellence. The recommendations are practical
and align with current best practices in construction safety. Implementing these
recommendations will contribute to the well-being of individuals on construction sites and
the overall success and sustainability of construction projects. A proactive and
comprehensive approach to safety is essential for achieving excellence in construction
safety performance.

Recommendations

1. Implementand promote a culture that encourages open reporting of safety concerns
without fear of reprisal. Establish clear channels for reporting near misses,
incidents, and potential hazards.

2. Strengthen training programs to ensure all team members are well-versed in safety
protocols. Include regular safety briefings, specialized training sessions, and
effective communication of changes in safety procedures.

3. Invest in leadership development programs that emphasize the importance of
safety. Leaders should actively participate in safety drills, inspections, and
consistently communicate safety priorities to foster a safety-conscious
environment.

4. Further integrate Building Information Modeling (BIM) into construction projects
for preemptive risk assessment. Explore innovative uses of wearable devices for
real-time monitoring, emergency communication, and tracking fatigue and stress
levels.
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5.

Implement systematic processes for hazard identification, including regular site
inspections, the use of checklists, and involving employees in hazard identification
processes. Foster a collaborative approach to recognize and address potential risks
systematically.

Establish feedback loops for evaluating the effectiveness of mitigation measures.
Embrace incident analysis as a tool for refining mitigation strategies. Ensure
continuous improvement by integrating lessons learned into updated safety
protocols.

Continue empowering employees by encouraging the 'Stop Work' authority for
safety concerns. Maintain employee-led safety committees for decision-making to
ensure a collaborative and inclusive safety culture. Reinforce the concept of shared
responsibility for safety outcomes.

Continue incorporating real-life safety stories into training programs. These stories
serve as powerful tools for making safety concepts relatable and memorable,
contributing to a deeper understanding and commitment to safety values.
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