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Abstract 

This study delves into the application of Heinrich's Safety Pyramid within the distinct realm of chemical 
factories, aiming to unravel the intricate relationship between organizational factors and industrial accident 
prevention. Focused on the chemical industry, the research investigates the efficacy of Heinrich's theory in 
guiding safety measures and identifies the nuanced organizational elements influencing accident rates. 
Through a comprehensive analysis, encompassing surveys, incident reports, and statistical methodologies, 
the study aims to discern the impact of organizational culture, leadership styles, and training programs on 
the occurrence and prevention of industrial accidents. By examining these factors within the unique context 
of chemical factories, the research endeavors to provide industry-specific insights that contribute to the 
refinement of safety protocols. Findings from this study not only expand the empirical understanding of 
Heinrich's Safety Pyramid but also offer practical implications for enhancing safety measures in chemical 
manufacturing environments. The results are anticipated to inform policy development, safety training 
programs, and organizational strategies tailored to the specific challenges posed by the chemical industry, 
ultimately contributing to a safer and more secure workplace for all stakeholders involved. 

Keywords: Heinrich's Safety Pyramid, Industrial Accidents Prevention, Safety policies, Safety Trainings, 
Leadership 

 
INTRODUCTION 

Industrial accidents within the chemical manufacturing sector pose significant challenges 
to workplace safety and operational continuity (S Yuan, 2022). Addressing these 
challenges requires a nuanced understanding of the organizational factors that influence 
accident occurrence and prevention. This empirical study seeks to contribute to this 
understanding by focusing on the application of Heinrich's Safety Pyramid within a 
specific chemical manufacturing company. By examining the intricacies of organizational 
culture, leadership dynamics, and training protocols within this context, the research aims 
to unveil insights that are not only tailored to the unique challenges of the company but 
also contribute to the broader discourse on industrial safety. 

Heinrich's Safety Pyramid (Herbert W Heinrich, 1931) a foundational theory in safety 
management, posits that the majority of workplace accidents are preceded by a series of 
near misses and minor incidents. Understanding and mitigating these precursor events 
are essential for preventing more severe accidents. While Heinrich's theory has been 
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widely accepted, its application within specific industries and organizational settings 
remains underexplored. This study seeks to address this gap by providing an in-depth 
analysis within the confines of a single chemical manufacturing company. 

The research design involves a mixed-methods approach, combining surveys, interviews, 
incident reports, and statistical analyses. This comprehensive methodology aims to 
capture the multifaceted nature of organizational influences on safety outcomes. The 
outcomes of this study are anticipated to not only inform the targeted company's safety 
practices but also contribute valuable insights to the broader field of occupational safety, 
offering a template for other companies seeking to enhance safety protocols within the 
chemical manufacturing sector. 

Research Problem: 

The chemical manufacturing sector is characterized by inherent risks and potential 
hazards, leading to industrial accidents that can result in severe consequences (MH 
Wood, 2019). Despite the established relevance of safety management theories, there 
exists a notable gap in the literature regarding the specific application of Heinrich's Safety 
Pyramid within individual chemical manufacturing companies. This study seeks to 
investigate the organizational factors influencing industrial accident prevention within a 
targeted chemical manufacturing company, utilizing Heinrich's theory as a framework. By 
doing so, the research aims to address the existing knowledge gap and provide 
actionable insights for enhancing safety protocols in this industry. 

Significance: 

This research holds significant implications for both academic scholarship and practical 
industrial safety management. By focusing on a specific chemical manufacturing 
company, the study offers a nuanced exploration of how Heinrich's Safety Pyramid can 
be applied within the unique context of this industry. The findings have the potential to 
inform not only the targeted company's safety practices but also to contribute valuable 
insights to the broader field of occupational safety. Moreover, the study's outcomes may 
serve as a blueprint for other companies within the chemical manufacturing sector, 
providing them with tailored recommendations for optimizing safety protocols and, 
ultimately, fostering a safer working environment for employees and stakeholders. 

Background:  

The chemical manufacturing industry plays a pivotal role in modern economies, 
contributing significantly to various sectors while also presenting inherent challenges in 
terms of workplace safety (DH Syaifullah, 2022). Chemical factories, by their nature, 
handle potentially hazardous materials and complex industrial processes, making them 
susceptible to industrial accidents that can have severe consequences for both human 
lives and the environment (R Naidu, 2021). 

In the pursuit of mitigating such risks, safety management theories have been developed 
to guide organizational practices and protocols. Heinrich's Safety Pyramid, a foundational 
theory in safety management, posits a relationship between near misses, minor incidents, 
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and more severe accidents. While widely accepted, the specific application of Heinrich's 
theory within distinct industrial contexts, such as chemical manufacturing, remains an 
area warranting closer examination. 

Existing literature highlights the general principles of Heinrich's theory and its relevance 
to safety management, but a gap exists in the detailed exploration of how organizational 
factors within specific chemical manufacturing companies influence the occurrence and 
prevention of industrial accidents. This research seeks to address this gap by focusing 
on a targeted chemical manufacturing company, aiming to provide a comprehensive 
understanding of the interplay between organizational dynamics and safety outcomes. 

As chemical manufacturing companies strive to maintain operational efficiency and 
employee well-being, insights gained from this study hold the potential to inform tailored 
safety protocols (V Leso, 2018). Moreover, the findings contribute to the broader 
discourse on industrial safety, offering a nuanced perspective on the application of 
Heinrich's theory within the unique context of chemical factories. Through this research, 
we aim to bridge the existing knowledge gap, fostering a safer and more secure working 
environment within the chemical manufacturing sector. 
 
LITERATURE REVIEW 

Heinrich's Safety Pyramid, developed by Herbert William Heinrich, stands as a 
foundational concept in the realm of industrial safety. This pyramid, often visualized as a 
hierarchical structure, delineates the relationship between near misses, minor accidents, 
and serious or fatal incidents within a workplace. The base of the pyramid represents a 
multitude of near misses, followed by a middle section denoting a smaller number of minor 
accidents, and finally culminating in a narrow top signifying a few severe or fatal incidents. 

One key aspect of Heinrich's Safety Pyramid lies in its preventive focus. By highlighting 
the significance of addressing near misses and minor accidents, the model emphasizes 
the need for proactive measures to avert more severe incidents. This aligns with 
contemporary safety management systems that prioritize early intervention and 
continuous improvement, treating near misses as leading indicators of potential 
accidents. 

Risk management forms an integral part of the applicability of Heinrich's model (BP 
Basford, 2017). The pyramid underscores the idea that managing and mitigating risks at 
the lower levels can have a cascading effect in reducing the occurrence of serious 
incidents. Organizations can use this model as a framework for comprehensive risk 
assessment and management strategies, fostering a culture of prevention (M Ferdosi, 
2020). 

Furthermore, the practical utility of Heinrich's Safety Pyramid is closely tied to an 
organization's safety culture (PL Yorio, 2018). A positive safety culture encourages the 
reporting of near misses and minor accidents, enabling early intervention and continuous 
improvement (GK Kaya, 2023). The model also emphasizes the role of training and 
education programs, advocating for initiatives that educate employees about the 
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importance of reporting incidents and equipping them with the necessary skills to 
contribute to a safer work environment (David A. Hofmann, 2017). 

However, it is essential to acknowledge the limitations and criticisms associated with 
Heinrich's Safety Pyramid. Some critics argue that the model oversimplifies the complex 
dynamics of workplace safety by assuming a linear relationship between near misses, 
minor accidents, and serious incidents (C Busch, 2019). Additionally, the focus on end 
results, namely serious accidents, has been criticized for not adequately addressing root 
causes and systemic issues (Y Chinniah · 2015). 

As the field of safety management has evolved, Heinrich's model serves as a historical 
landmark but may not fully encapsulate the nuanced and multifaceted nature of 
contemporary safety practices (Muhammad Ajmal, 2021). Organizations are encouraged 
to view Heinrich's Safety Pyramid as one tool among many in their efforts to enhance 
workplace safety, integrating it with modern principles that consider organizational 
culture, systems thinking, and human factors (Pablo Marshall, 2018). 

Organizational culture profoundly influences workplace safety, shaping the collective 
attitudes, values, and behaviors of employees (Y Tsai, 2011). A safety-oriented culture is 
characterized by a deep commitment to prioritizing employee well-being, instilling a 
shared sense of responsibility for creating a secure work environment (J Cheng, 2022). 
The impact of organizational culture on safety is evident in the values and priorities it 
communicates (GMA Naji, 2021). In workplaces where safety is a core value, employees 
are more likely to integrate safety considerations into their daily activities, contributing to 
a proactive safety climate (MA Griffin, 2016). Open communication is a key facet of a 
safety-centric culture, fostering an environment where employees feel empowered to 
report safety concerns and share information about incidents or near misses without fear 
of reprisal (Ochuko Felix Orikpete, 2024). Leadership behavior plays a pivotal role in 
shaping organizational culture, as leaders who actively support and champion safety 
initiatives set the tone for the entire workplace (Y Tsai, 2011). 

Furthermore, a robust safety culture extends to employee involvement and participation 
in safety programs. Organizations that encourage and value input from employees create 
an atmosphere where safety becomes a shared responsibility (JK Wachter, 2014). 
Learning and improvement are integral components of a safety culture, promoting a 
continuous cycle of identifying root causes, implementing preventive measures, and 
enhancing safety practices over time (KJ Nielsen, 2014). A positive safety culture is also 
reflected in the organization's approach to risk tolerance, with a balanced emphasis on 
risk awareness and a commitment to avoiding unnecessary hazards (H Nordlöf, 2015). 
Overall, organizational culture stands as a critical factor in fostering a workplace 
environment where safety is not just a set of rules but an ingrained and shared value 
embraced by all members of the organization (Y Tsai, 2011). 

Leadership styles wield significant influence on the safety outcomes within an 
organization, shaping the overall safety culture and employee behaviors (Mark Anthony 
Lundell, 2018). Transformational leadership, characterized by inspirational and 
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motivational approaches, tends to foster a positive safety climate (H Khan, 2020). 
Leaders who inspire their teams to collectively commit to safety goals often witness 
increased employee engagement in safety initiatives, proactive safety behaviors, and a 
shared sense of responsibility for well-being (S Osborne, 2017). On the other hand, 
transactional leadership, relying on a system of rewards and punishments, can impact 
safety outcomes through compliance but may inadvertently create a culture of fear, 
hindering open communication crucial for addressing safety concerns (HA Khairy, 2023). 

Servant leadership, emphasizing the well-being of team members, contributes positively 
to safety outcomes by creating a supportive and caring environment (A Canavesi, 2022). 
Employees under servant leaders often feel valued and are more likely to actively 
participate in safety programs, report concerns, and collaborate on safety improvements 
(N Eva, 2019). In contrast, autocratic and laissez-faire leadership styles may present 
challenges for safety. Autocratic leaders, making decisions without seeking input, risk 
reduced employee engagement in safety initiatives, while laissez-faire leaders, providing 
minimal guidance, may lead to a lack of structure in safety processes (DF Sfantou, 2017). 
Understanding the nuanced impact of leadership styles on safety outcomes is vital for 
organizations striving to establish effective safety programs and cultivate a workplace 
culture where safety is a shared priority (MMR Payne, 2023). 

The effectiveness of training programs in preventing accidents is paramount in fostering 
a workplace culture that prioritizes safety (Abeje M, Luo F, 2023). These programs serve 
as instrumental tools in equipping employees with the necessary knowledge and skills to 
navigate their work environment securely. Through comprehensive training, employees 
gain a deeper understanding of workplace hazards, safety protocols, and emergency 
response procedures (GK Jonathan, 2016). This knowledge acquisition not only 
empowers individuals to recognize and mitigate potential risks but also cultivates a 
heightened sense of responsibility for their own safety and the safety of their colleagues. 
Furthermore, training initiatives that focus on skill development, such as hands-on 
simulations and practical drills, contribute to the enhancement of employees' abilities to 
execute safe work practices (Kelley Walters, 2017). The acquisition of these practical 
skills translates into a workforce that is not only aware of safety measures but also 
proficient in their application, thereby reducing the likelihood of accidents (MJ Burke, 
2006). 

Beyond knowledge and skill development, effective training programs play a pivotal role 
in influencing behavioral change (R Davis, 2015). By instilling a safety-conscious mindset, 
these programs encourage employees to adopt habits and routines that prioritize safety 
in their daily activities (F Saleem, 2022). This behavioral shift is essential in creating a 
proactive safety culture where accident prevention becomes an ingrained aspect of the 
organizational ethos (GMA Naji, 2021). Additionally, training contributes to continuous 
improvement by keeping employees abreast of evolving safety standards (S Osborne, 
2017). Regular evaluation and feedback mechanisms ensure that training remains 
relevant, responsive to emerging risks, and aligned with the specific needs of the 
workforce (L Li, 2022). In essence, the effectiveness of training programs extends beyond 
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imparting information; it actively shapes the attitudes, behaviors, and collective 
commitment of employees towards maintaining a safe and secure workplace environment 
(S Osborne, 2017). 

Conceptual Framework: 

The conceptual framework underscores the intricate interplay between organizational 
culture, leadership, and training programs in shaping a robust safety environment within 
an organization. At its core, the organization's safety culture is manifested through safety 
values and priorities, emphasizing the importance of a shared commitment to safety, open 
communication channels, active employee involvement in safety initiatives, and the 
establishment of accountability practices to ensure responsible conduct. Leadership 
plays a pivotal role in driving this culture, with a clear safety vision, strategic resource 
allocation, active involvement in safety decision-making, and consistent reinforcement of 
safety expectations. Concurrently, training programs contribute to this safety ecosystem 
by ensuring relevance to job tasks, adhering to regular schedules, providing incentives 
for participation, and incorporating realistic simulations of real-world scenarios. This 
integrated approach recognizes that a positive safety culture, supported by effective 
leadership and tailored training initiatives, is crucial for cultivating a workplace where 
safety is not just a set of rules but an ingrained and prioritized aspect of the organizational 
ethos, ultimately leading to enhanced accident prevention and overall safety 
performance. 

 

Figure 1: Research Model 
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Hypotheses: 

H1a:  Organizations with a stronger emphasis on safety values and priorities will 
experience lower incident rates. 

H1b:  Increased communication openness within an organization will be positively 
correlated with a higher reporting of safety concerns, contributing to a proactive 
safety environment. 

H1c:  Higher levels of employee involvement in safety initiatives will be associated with a 
reduced likelihood of serious accidents. 

H1d:  Organizations with well-defined accountability practices in safety will demonstrate 
lower rates of recurring incidents. 

H2a:  Clarity of safety vision among organizational leaders will positively correlate with 
overall safety performance. 

H2b:  Strategic resource allocation for safety initiatives by leaders will be associated with 
a decrease in workplace accidents. 

H2c:  Increased involvement of leaders in safety decision-making will positively impact 
safety outcomes. 

H2d:  Consistent reinforcement of safety expectations by leadership will contribute to a 
positive safety culture and decreased incident rates. 

H3a:  Training programs that are more relevant to specific job tasks will lead to increased 
adherence to safety protocols and a decrease in incidents. 

H3b:  Regular training schedules will be positively associated with improved safety 
knowledge and behaviors. 

H3c:  Providing incentives for employee participation in training programs will enhance 
engagement and positively influence safety outcomes. 

H3d:  The inclusion of realistic simulations of real-world scenarios in training will be 
correlated with improved response to actual workplace situations and a decrease in 
accidents. 

 
METHODOLOGY 

The sampling selection for this study involved employing stratified random sampling to 
collect data from 250 employees across various chemical companies in Andhra Pradesh 
State. The sample was stratified based on industry types, ensuring representation from 
manufacturing, construction, and processing sectors.  

A structured questionnaire, designed to align with the theoretical framework, was utilized 
for data collection. The questionnaire included items measuring organizational culture, 
leadership practices, training programs, and safety outcomes. Prior to the main data 
collection, a pilot test was conducted to refine the questionnaire.  
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The sample size of 250 was determined to balance statistical power and practicality. 
Participants provided informed consent, emphasizing anonymity, and the collected data 
will be analyzed quantitatively using techniques such as regression analysis.  

The stratified sampling approach aims to offer a diverse and representative view of 
employees across different hierarchical levels and production sectors in Andhra Pradesh, 
enhancing the study's external validity. 
 
RESULTS 

This study employed Structural Equation Modeling (SEM) to comprehensively investigate 
the complex relationships among organizational culture, leadership practices, training 
programs, and safety outcomes within production companies in Andhra Pradesh. The 
decision to use SEM was driven by the need to simultaneously examine multiple variables 
and their interdependencies.  

The Kaiser-Meyer-Olkin (KMO) measure of 0.768 indicated a commendable level of 
sampling adequacy, affirming the suitability of the dataset for factor analysis. Additionally, 
the highly significant p-value of 0.000 associated with the SEM analysis suggests that the 
observed data strongly supports the proposed theoretical model, emphasizing the 
robustness of the statistical approach.  

SEM has thus provided a robust framework for exploring the intricate dynamics 
influencing safety within the studied context, contributing to a more nuanced 
understanding of accident prevention in production companies. 

Table 1: KMO and Bartlett's Test Results 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .768 

Bartlett's Test of Sphericity 

Approx. Chi-Square 1235.278 

df 56 

Sig. .000 

The study utilized AMOS V. 24 software to apply the Structural Equation Modeling (SEM) 
technique, assessing the proposed conceptual model. This methodological approach 
allowed for the examination of path relationships among the independent variables—
Organizational Culture, Leadership, and Training Programs—and the dependent 
variable, Industrial Accident Prevention.  

Through SEM, the software facilitated a comprehensive analysis of the intricate 
interconnections between these elements, offering insights into the complex dynamics 
that contribute to the overarching goal of accident prevention within the industrial context 
under investigation. 
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Table 2: Estimation and Statistical Significance 

Hypothesis Path 
Standard 

Co-Efficient 
P R2 

H1a Safety Values and Priorities <------ IAP 0.525 *** 0.445 

H1b Communication Openness <------ IAP 0.582 *** 0.333 

H1c Employee Involvement in Safety <------ IAP 0.428 *** 0.265 

H1d Accountability Practices in Safety <------ IAP 0.325 *** 0.478 

H2a Clarity of Safety Vision <------ IAP 0.547 *** 0.426 

H2b Resource Allocation <------ IAP 0.569 *** 0.421 

H2c Involvement in Safety Decision-Making <------ IAP 0.498 *** 0.235 

H2d Consistent Reinforcement <------ IAP 0.478 *** 0.387 

H3a Relevance to Job Tasks <------ IAP 0.475 *** 0.289 

H3b Regular Training Schedules <------ IAP 0.598 *** 0.458 

H3c Incentives for Participation <------ IAP 0.521 *** 0.356 

H3d Simulation of Real-World Scenarios <------ IAP 0.472 *** 0.389 

*IAP – Industrial Accidents Prevention.  

The results of the Structural Equation Modeling (SEM) analysis provide valuable insights 
into the relationships between organizational culture, leadership practices, training 
programs, and Industrial Accident Prevention (IAP). Regarding organizational culture, the 
positive standard coefficients for H1a, H1b, H1c, and H1d suggest that safety values, 
communication openness, employee involvement, and accountability practices are 
significant contributors to IAP. This affirms that a safety-focused culture, characterized by 
open communication, active employee participation, and robust accountability, correlates 
with a higher level of accident prevention within the studied organizations. 

In terms of leadership, the significant positive coefficients for H2a to H2d underscore the 
crucial role of leadership practices in IAP. Clarity of safety vision, strategic resource 
allocation, active involvement in safety decision-making, and consistent reinforcement by 
leaders are all associated with heightened levels of accident prevention. This aligns with 
the notion that effective leadership, marked by a clear vision, resource allocation, and 
consistent reinforcement of safety expectations, is instrumental in shaping a safety-
conscious organizational environment. 

Turning to training programs, the positive standard coefficients for H3a to H3d indicate 
that training initiatives aligned with job tasks, conducted regularly, offering incentives for 
participation, and incorporating real-world scenarios are linked to increased IAP. This 
underscores the importance of tailored and engaging training programs in enhancing 
employee skills, knowledge, and safety awareness, thereby contributing to accident 
prevention. Overall, the results affirm the interdependence of organizational culture, 
leadership practices, training programs, and Industrial Accident Prevention. The study 
provides empirical support for the hypothesis that a combination of a safety-oriented 
culture, effective leadership, and well-designed training initiatives significantly contributes 
to accident prevention within the industrial context studied. The findings offer practical 
implications for organizations aiming to enhance safety outcomes by strategically 
focusing on these key factors. 
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Table 4: Model Fit Results 

CMIN/DF RMSEA CFI IFI GFI AGFI RFI 

2.457 0.062 .985 .963 .914 .998 .963 

>5.0 <0.8 >0.90 >0.90 >0.90 >0.90 >0.90 

The goodness-of-fit indices for the Structural Equation Model (SEM) reveal a generally 
favorable fit, with Comparative Fit Index (CFI) and Incremental Fit Index (IFI) values 
exceeding 0.90, indicating a good alignment between the model and observed data. The 
Goodness of Fit Index (GFI) and Adjusted Goodness of Fit Index (AGFI) further support 
this, surpassing the recommended 0.90 threshold. Although the normed chi-square 
statistic (CMIN/DF) slightly exceeds the ideal value of 2.0, the Root Mean Square Error 
of Approximation (RMSEA) remains below 0.08, suggesting an acceptable model fit.  

These results collectively suggest that the proposed Structural Equation Model 
adequately represents the interrelationships among organizational culture, leadership, 
training programs, and Industrial Accident Prevention within the context of the study, 
providing valuable insights into the dynamics influencing safety outcomes. 
 
DISCUSSIONS 

The study results provide valuable insights into the interrelationships among 
organizational culture, leadership, training programs, and Industrial Accident Prevention 
(IAP), offering a comprehensive understanding of the dynamics influencing safety 
outcomes within the studied industrial context. The positive and significant standard 
coefficients associated with each hypothesis underscore the critical role of organizational 
culture, leadership, and training in shaping a safety-conscious environment.  

Specifically, the findings support the hypotheses that safety values and priorities, 
communication openness, employee involvement, and accountability practices within the 
organizational culture are positively associated with Industrial Accident Prevention (IAP). 
Likewise, effective leadership practices, including a clear safety vision, strategic resource 
allocation, active involvement in safety decision-making, and consistent reinforcement, 
exhibit positive correlations with heightened levels of IAP.  

Furthermore, the positive relationships between training program variables—such as 
relevance to job tasks, regular schedules, incentives for participation, and simulation of 
real-world scenarios—and IAP highlight the instrumental role of training initiatives in 
accident prevention. While the normed chi-square statistic (CMIN/DF) indicates a slight 
deviation, other goodness-of-fit indices, including CFI, IFI, GFI, AGFI, and RMSEA, 
collectively affirm the model's adequacy. These findings contribute not only to the 
academic understanding of safety dynamics but also offer practical implications for 
organizations aiming to enhance safety outcomes by strategically focusing on 
organizational culture, leadership, and tailored training programs. 
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SUGGESTIONS 

Based on the results and the observed relationships among organizational culture, 
leadership, training programs, and Industrial Accident Prevention (IAP), several key 
suggestions emerge for organizations seeking to improve their safety outcomes.  

Firstly, there is a clear indication that fostering a safety-oriented culture, characterized by 
strong safety values, open communication, employee involvement, and robust 
accountability practices, can significantly contribute to accident prevention.  

Secondly, organizational leadership plays a pivotal role, and the findings underscore the 
importance of having a clear safety vision, strategic resource allocation, active 
involvement in safety decision-making, and consistent reinforcement of safety 
expectations.  

Thirdly, enhancing training programs by aligning them with job tasks, maintaining regular 
schedules, providing incentives for participation, and incorporating real-world scenarios 
can further enhance employee skills and safety awareness, leading to improved accident 
prevention. Organizations should consider integrating these insights into their safety 
management strategies to create a holistic and effective approach to accident prevention 
in industrial settings. 
 
CONCLUSION 

This research has delved into the dynamic interplay of defined variables, namely 
organizational culture, leadership, training programs, and Industrial Accident Prevention 
(IAP), within the context of industrial settings. The research methodology employed a 
robust approach, utilizing AMOS V. 24 software for Structural Equation Modeling (SEM), 
and a structured questionnaire to gather insights from 250 employees across various 
production companies in Andhra Pradesh. The analysis of the data revealed significant 
positive relationships between key elements of organizational culture, leadership 
practices, and well-designed training programs with Industrial Accident Prevention. The 
goodness-of-fit indices affirmed the overall adequacy of the proposed model, with 
noteworthy findings despite a slightly elevated normed chi-square statistic.  

The outcomes underscore the pivotal role of fostering a safety-oriented culture, effective 
leadership, and tailored training initiatives in achieving accident prevention. As for future 
research, potential avenues include exploring the applicability of these findings in diverse 
industrial sectors, investigating the influence of emerging technologies on safety 
practices, and examining the role of organizational resilience in mitigating accidents. This 
study contributes to the ongoing discourse on industrial safety and provides a foundation 
for further research aimed at enhancing safety strategies in dynamic and evolving 
workplace environments. 

 

 

 



Tianjin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishu Ban)/ 
Journal of Tianjin University Science and Technology 
ISSN (Online):0493-2137 
E-Publication: Online Open Access 
Vol: 57 Issue: 01:2024 
DOI: 10.5281/zenodo.10473867 

 

Jan 2024 | 114 

References 

1) Shuaiqi Yuan, Ming Yang, Genserik Reniers, Chao Chen, Jiansong Wu (2022). Safety barriers in the 
chemical process industries: A state-of-the-art review on their classification, assessment, and 
management. Safety Science, Vol. 148, 105647. 

2) Maureen Heraty Wood, Luciano Fabbri (2019). Challenges and opportunities for assessing global 
progress in reducing chemical accident risks. Progress in Disaster Science, Vol. 4, 100044. 

3) Danu Hadi Syaifullah, Benny Tjahjono, David McIlhatton, Teuku Yuri M. Zagloel (2022). The impacts 
of safety on sustainable production performance in the chemical industry: A systematic review of 
literature and conceptual framework. Journal of Cleaner Production, Vol. 366, 132876. 

4) Ravi Naidu, Bhabananda Biswas, Ian R. Willett, Julian Cribb, Brajesh Kumar Singh, C. Paul Nathanail, 
Frederic Coulon, Kirk T. Semple, Kevin C. Jones, Adam Barclay, Robert John Aitken (2021). Chemical 
pollution: A growing peril and potential catastrophic risk to humanity. Environment International, 
Vol.156, 106616. 

5) Leso V, Fontana L, Iavicoli I. The occupational health and safety dimension of Industry 4.0. Med Lav. 
2018 Oct 29; 110(5):327-338. doi: 10.23749/mdl.v110i5.7282 

6) Basford, Bryan P (2017). "The Heinrich Model: Determining Contemporary Relevance" (2017). Online 
Theses and Dissertations. 474. https://encompass.eku.edu/etd/474. 

7) Ferdosi M, Rezayatmand R, Molavi Taleghani Y (2018). Risk Management in Executive Levels of 
Healthcare Organizations: Insights from a Scoping Review (2018). Risk Manag Healthc Policy, Vol. 
19(13), pp. 215-243. doi: 10.2147/RMHP.S231712. 

8) Yorio PL, Moore SM (2018). Examining Factors that Influence the Existence of Heinrich's Safety 
Triangle Using Site-Specific H&S Data from More than 25,000 Establishments. Risk Anal, Vol. 38(4), 
pp. 839-852. doi: 10.1111/risa.12869. 

9) G.K. Kaya, S. Ustebay, J. Nixon, C. Pilbeam, M. Sujan (2023). Exploring the impact of safety culture 
on incident reporting: Lessons learned from machine learning analysis of NHS England staff survey 
and incident data. Safety Science, Vol. 166, 106260. 

10) David A. Hofmann, Michael J. Burke, Dov Zohar (2017). 100 Years of Occupational Safety Research: 
From Basic Protections and Work Analysis to a Multilevel View of Workplace Safety and Risk.  Journal 
of Applied Psychology, Vol. 102(3), pp. 375–388. 

11) Carsten Busch (2018). Heinrich’s Local Rationality: Shouldn’t ‘New View’ Thinkers Ask Why Things 
Made Sense to Him? Thesis, Lund University. 

12) Yuvin Chinniah (2015). Analysis and prevention of serious and fatal accidents related to moving parts 
of machinery. Safety Science, Vol. 75, pp. 163-173. 

13) Muhammad Ajmal, Ahmad Shahrul Nizam Isha, Shahrina Md Nordin (2021). Safety Management 
Practices and Occupational Health and Safety Performance: An Empirical Review. Jinnah Business 
Review, Vol. 9(2), pp. 15-33. 

14) Pablo Marshall, Alejandro Hirmas, Marcos Singer (2018). Heinrich's pyramid and occupational safety: 
A statistical validation methodology. Safety Science, Vol. 101, pp. 180-189. 
DOI:10.1016/j.ssci.2017.09.005. 

15) Tsai, Y. Relationship between Organizational Culture, Leadership Behavior and Job Satisfaction. BMC 
Health Serv Res 11, 98 (2011). https://doi.org/10.1186/1472-6963-11-98 

16) Cheng J, Zhang L, Lin Y, Guo H, Zhang S (2022). Enhancing employee wellbeing by ethical leadership 
in the construction industry: The role of perceived organizational support. Front Public Health, Vol. 
16(10), 935557. doi: 10.3389/fpubh.2022.935557 



Tianjin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishu Ban)/ 
Journal of Tianjin University Science and Technology 
ISSN (Online):0493-2137 
E-Publication: Online Open Access 
Vol: 57 Issue: 01:2024 
DOI: 10.5281/zenodo.10473867 

 

Jan 2024 | 115 

17) Naji GMA, Isha ASN, Mohyaldinn ME, Leka S, Saleem MS, Rahman SMNBSA, Alzoraiki M (2021). 
Impact of Safety Culture on Safety Performance; Mediating Role of Psychosocial Hazard: An 
Integrated Modelling Approach. International Journal of Environmental Res Public Health. Vol. 18(16), 
8568. doi: 10.3390/ijerph18168568. 

18) Mark A. Griffin, Matteo Curcuruto (2016). Safety Climate in Organizations. Annual Review of 
Organizational Psychology and Organizational Behavio, Vol. 3, pp. 191-212. 

19) Ochuko Felix Orikpete, Daniel Raphael Ejike Ewim (2024). Interplay of human factors and safety 
culture in nuclear safety for enhanced organisational and individual Performance: A comprehensive 
review. Nuclear Engineering and Design, Vol. 416, 112797. 

20) Jan K. Wachter, Patrick L. Yorio (2014), a system of safety management practices and worker 
engagement for reducing and preventing accidents: An empirical and theoretical investigation. 
Accident Analysis & Prevention, Vol. 68, pp. 117-130. 

21) Kent J. Nielsen (2014). Improving safety culture through the health and safety organization: A case 
study. Journal of Safety Research, Vol. 48, pp. 7-17. 

22) Hasse Nordlöf, Birgitta Wiitavaara, Ulrika Winblad, Katarina Wijk, Ragnar Westerling (2015). Safety 
culture and reasons for risk-taking at a large steel-manufacturing company: Investigating the worker 
perspective. Safety Science, Vol. 73, pp. 126-135. 

23) Mark Anthony Lundell, Cheryl L (Cheri) Marcham (2018). Leadership's Effect on Safety Culture. Safety 
Culture. https://www.researchgate.net/publication/355364834. 

24) Khan, H., Rehmat, M., Butt, T.H. et al. Impact of transformational leadership on work performance, 
burnout and social loafing: a mediation model. Futur Bus J 6, 40 (2020). 
https://doi.org/10.1186/s43093-020-00043-8 

25) Schrita Osborne, Mohamad S. Hammoud (2017). Effective Employee Engagement in the Workplace. 
International Journal of Applied Management and Technology, Vol. 16(1), pp. 50–67. 

26) Khairy, Hazem Ahmed, Asier Baquero, and Bassam Samir Al-Romeedy (2023). The Effect of 
Transactional Leadership on Organizational Agility in Tourism and Hospitality Businesses: The 
Mediating Roles of Organizational Trust and Ambidexterity. Sustainability, Vol. 15(19), 14337. 
https://doi.org/10.3390/su151914337 

27) Canavesi A, Minelli E. Servant Leadership: a Systematic Literature Review and Network Analysis. 
Employ Respons Rights J. 2022; 34(3):267–89. doi: 10.1007/s10672-021-09381-3. 

28) Nathan Eva, Mulyadi Robin, Sen Sendjaya, Dirk van Dierendonck, Robert C. Liden (2019). Servant 
Leadership: A systematic review and call for future research. The Leadership Quarterly, Vol. 30(1), pp. 
111-132.  

29) Sfantou DF, Laliotis A, Patelarou AE, Sifaki-Pistolla D, Matalliotakis M, Patelarou E. Importance of 
Leadership Style towards Quality of Care Measures in Healthcare Settings: A Systematic Review. 
Healthcare (Basel). 2017 Oct 14; 5(4):73. doi: 10.3390/healthcare5040073.  

30) Payne, Michelle McRae (2023). "How Safety Leadership Styles Impact Employee Safety Behaviors." 
Dissertation, Georgia State University, Doi: https://doi.org/10.57709/35368923. 

31) Abeje M, Luo F (2023). The Influence of Safety Culture and Climate on Safety Performance: Mediating 
Role of Employee Engagement in Manufacturing Enterprises in Ethiopia. Sustainability, Vol. 15(14), 
11274. https://doi.org/10.3390/su151411274 

32) Grace Katunge Jonathan, Rosemary Wahu Mbogo (2016). Maintaining Health and Safety at 
Workplace: Employee and Employer’s Role in Ensuring a Safe Working Environment. Journal of 
Education and Practice, Vol.7 (29).  



Tianjin Daxue Xuebao (Ziran Kexue yu Gongcheng Jishu Ban)/ 
Journal of Tianjin University Science and Technology 
ISSN (Online):0493-2137 
E-Publication: Online Open Access 
Vol: 57 Issue: 01:2024 
DOI: 10.5281/zenodo.10473867 

 

Jan 2024 | 116 

33) Kelley Walters, Joel Rodriguez (2017). The Importance of Training and Development in Employee 
Performance and Evaluation. World Wide Journal of Multidisciplinary Research and Development, Vol. 
3(10), pp. 203-212.  

34) Burke MJ, Sarpy SA, Smith-Crowe K, Chan-Serafin S, Salvador RO, Islam G. Relative effectiveness 
of worker safety and health training methods. Am J Public Health. 2006 Feb; 96(2):315-24. doi: 
10.2105/AJPH.2004.059840. 

35) Davis R, Campbell R, Hildon Z, Hobbs L, Michie S. Theories of behaviour and behaviour change 
across the social and behavioural sciences: a scoping review. Health Psychol Rev. 2015; 9(3):323-44. 
doi: 10.1080/17437199.2014.941722. 

36) Saleem F, Malik MI. Safety Management and Safety Performance Nexus: Role of Safety 
Consciousness, Safety Climate, and Responsible Leadership. Int J Environ Res Public Health. 2022 
Oct 21; 19(20):13686. doi: 10.3390/ijerph192013686. 

37) Li, L. Reskilling and Upskilling the Future-ready Workforce for Industry 4.0 and beyond. Inf Syst Front 
(2022). https://doi.org/10.1007/s10796-022-10308-y 


