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Abstract

This study explores the enhancement of shop floor safety through the implementation of ISO 45001, the
internationally recognized standard for occupational health and safety management systems. With increasing
workplace hazards in manufacturing and industrial settings, the research evaluates the challenges and best
practices associated with 1SO 45001 adoption. The findings reveal significant benefits, including improved risk
management, reduced workplace accidents, and enhanced employee engagement in safety practices. However,
the research identifies critical challenges such as high certification costs, lack of employee training, and
resistance to change from management and staff. Best practices, including regular safety audits, robust training
programs, and leadership commitment to safety culture, are highlighted as key factors for successful
implementation. This study underscores the need for tailored strategies to address industry-specific challenges,
particularly in resource-constrained environments. It concludes that while 1ISO 45001 offers a robust framework
for shop floor safety, its effectiveness hinges on organizational commitment and proactive engagement with the
workforce. The paper contributes to the growing body of knowledge on occupational safety and provides
actionable insights for safety managers and policymakers striving to create safer workplaces.
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l. Introduction

Workplace safety is a critical issue in industrial and manufacturing sectors, where shop floors often
pose significant occupational hazards. Ensuring safety not only reduces accidents, but also boosts productivity,
compliance, and organizational reputation. 1ISO 45001, a global standard introduced by the International
Organization for Standardization, provides a structured framework to identify risks, enhance safety
performance, and foster continuous improvement in safety culture Letuka (2024). According to the study by
Asbury (2024), companies that have implemented certified safety management systems, such as those compliant
with 1SO 45001, saw an average reduction of 22.6% in the frequency of workplace accidents

Research demonstrates the benefits of 1ISO 45001. Podrecca et al. (2024) highlighted improved
productivity and profitability in certified organizations, while Letuka (2024) reports a 25% reduction in
workplace injuries within a year of implementation. Despite these benefits, challenges such as high costs,
employee resistance, and inadequate training hinder adoption (Blair et al., 2024; Galkina et al., 2024). SMEs
face additional hurdles due to resource limitations, which complicate compliance efforts (Chetan and Malaviya,
2023). Effective implementation of 1SO 45001 relies on best practices, including leadership commitment,
employee involvement, and routine safety audits. Leadership plays a vital role in embedding safety into daily
operations and fostering a safety-first culture. Transformational leadership styles, in particular, have been shown
to effectively promote safety and achieve incident-free workplaces (Ukato et al., 2024). This research examines
how ISO 45001 enhances shop floor safety, addresses implementation challenges, and identifies effective
practices. By bridging gaps in current literature and providing actionable insights, it contributes to advancing
occupational health and safety management in industrial settings.

. ISO 45001: Challenges and Best Practices
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The flowchart depicted in figure 1, visualizes the key phases of 1SO 45001, it started from "Context of the
Organization" and flowing through other stages like "Leadership and Worker Involvement,” "Planning," and
others, before returning to the starting point to emphasize the continuous improvement cycle.

[ Context of the organization
A

Performance ]—{ Improveme ] [ Leadership and worker

Operation Planning

Figure 1: A flowchart, illustrating the 1SO 45001 cycle.

2.1 Leadership and Worker Involvement

The successful implementation of 1ISO 45001 relies heavily on effective leadership and active worker
involvement to create a culture of accountability in occupational health and safety (OHandS). Ali and Nouban
(2024) emphasized on the importance of strong leadership in fostering a positive safety culture, driving
organizational commitment, and encouraging accountability. Worker participation in safety initiatives is equally
crucial, as it promotes a sense of ownership and responsibility. Leaders enhance safety management by
leveraging technology for improved hazard identification and risk assessment (Sen and Muralidhar, 2024).

However, challenges persist. Insufficient leadership commitment and inadequate worker engagement
often hinder successful 1SO 45001 implementation. Leaders underestimate their influence on safety culture
(Daraojimba et al., 2023), and workers resist involvement due to inadequate training or perceived increases in
workload. Organizational culture and external factors also significantly impact implementation success
(Riwayadi, 2024). Best practices for overcoming these challenges include visible top management commitment
(Broadribb, 2024), regular safety training programs (Rallapalli, 2024), and mechanisms for open communication
(YYeboah et al., 2024). Encouraging workers to participate in hazard identification and decision-making fosters
trust and compliance with safety protocols (Pamungkas and Dewi, 2024). Leadership-driven initiatives, such as
"safety walks" and collaborative safety committees, further reinforce 1SO 45001 principles and promote a
unified safety culture. This highlights the integral role of leadership and worker engagement in enhancing shop
floor safety and ensuring the successful adoption of 1ISO 45001.

2.2 Compliance Obligations
Meeting compliance obligations under ISO 45001 poses significant challenges, especially for small and

medium enterprises (SMEs), due to evolving legislation and inadequate documentation. Mustapha et al. (2017)
observed that continuous legal challenges overwhelm SMEs, making compliance difficult. Benbada (2024) adds
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that poor documentation processes hinder the tracking of compliance and legal obligations; while Widjaja
(2024) noted that many SMEs lack the resources to fully understand and implement necessary legal
requirements.

To address these challenges, organizations must navigate complex legal requirements while
maintaining high safety standards (Stradomska et al., 2019). Digital tools and software assist by streamlining the
tracking of legal changes and compliance records, ensuring real-time updates and more efficient management
(Mustapha et al., 2017). These tools help SMEs to stay compliant while improving overall safety management
processes.

2.3 Risk and Opportunity Management

ISO 45001 stresses the importance of proactively managing risks and opportunities to improve
workplace safety, but organizations often face challenges in integrating effective risk management into daily
operations. Many lack the tools and methodologies for comprehensive risk assessments, limiting their ability to
identify potential hazards (Bejinariu et al., 2023). Additionally, organizations tend to respond to incidents rather
than implementing preventive measures, resulting in recurring safety issues (Letuka, 2024). Angulo et al. (2024)
noted that organizations often fail to analyze and utilize existing risk data, which improves decision-making and
risk management strategies.

Despite these challenges, some organizations are adopting digital tools to streamline risk assessment
processes, improving efficiency and effectiveness in managing workplace safety (Bejinariu et al., 2023). Best
practices include using dynamic risk assessment techniques like predictive analytics and integrating risk
management into strategic planning. Regular safety audits, hazard monitoring through digital tools, and
leveraging opportunities such as employee training programs and technological advancements further enhance
the safety culture (Shabani et al., 2024).

2.4 Performance Evaluation

Performance evaluation under 1SO 45001 involves monitoring and analyzing safety performance to
drive continuous improvement. Challenges include inconsistencies in data collection, insufficient performance
indicators, and resistance to changes in evaluation processes (Ukato et al., 2024). Many organizations struggle to
shift from traditional metrics, such as incident rates, to more comprehensive indicators that reflect the overall
safety culture.

Best practices for performance evaluation include adopting Key Performance Indicators (KPIs) that
align with 1SO 45001, such as near-miss reporting and employee feedback metrics as shown in Figure 2.

H Incident Rates

B Near-Miss Reporting
® Employee Feedback
B Safety Audits

M Training Participation

m Regulatory Compliance

Figure 2: The importance of various KPIs in 1SO 45001

Regular internal and external audits, along with benchmarking against industry standards, provide insights into
areas that require improvement (Petchenko, 2023). Additionally, using automated reporting tools enhance the
accuracy and efficiency of performance evaluations.
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1. Challenges of Implementing 1SO 45001 on the Shop Floor

Implementing 1SO 45001 on the shop floor presents numerous challenges that organizations must navigate to
create a safer working environment. These challenges hinder effective adoption and limit the benefits of the
standard if not adequately addressed.

3.1 Resource Limitations

One of the most significant barriers to implementing 1SO 45001 is resource limitations, particularly in SMEs.
Achieving certification requires substantial financial investment for audits, training, and system upgrades
(Hernandez-Vivanco and Bernardo, 2023), which are prohibitive for resource-constrained organizations (Ullah
et al., 2014). Additionally, the time and personnel required to manage compliance efforts divert resources from
core operational activities. Effective cost-management strategies, such as phased implementation and
government subsidies, alleviate these constraints.

3.2 Resistance to Change

Resistance to change is a common obstacle during the implementation of new safety standards. Employees and
management resist adopting 1SO 45001 due to unfamiliarity with its requirements, fear of increased workload,
or skepticism about its benefits (Karanikas et al., 2021). Overcoming resistance requires clear communication of
the standard’s advantages, involving employees in decision-making, and demonstrating leadership commitment.

3.3 Integration with Existing Systems

Integrating 1SO 45001 with existing management systems, such as ISO 9001 (Quality Management) and 1SO
14001 (Environmental Management), are challenging. Discrepancies between system requirements and
overlapping processes create operational inefficiencies during implementation (Tene et al., 2017). Organizations
should conduct thorough compatibility assessments and develop unified management frameworks to streamline
the integration.

3.4 Ongoing Training Needs

Continuous training is essential to ensure that employees and managers understand and comply with 1ISO 45001
requirements. However, ongoing training demands can strain organizational resources and lead to training
fatigue among workers (Mujtaba et al., 2023; Ceron and David, 2020). To address this challenge, organizations
can adopt modular training programs tailored to specific roles, supported by e-learning platforms that minimize
disruptions to shop floor operations.

3.5 Cultural Barriers

Cultural barriers pose significant challenges, particularly in multinational organizations with diverse workforces.
Different attitudes toward workplace safety, language differences, and varying regulatory expectations can
impede the effective implementation of 1SO 45001 (Ton et al., 2024). Fostering a unified safety culture requires
addressing these disparities through cross-cultural training programs, localized safety initiatives, and inclusive
communication strategies.

(AVA Best Practices for Enhancing Shop Floor Safety with 1SO 45001

Effectively implementing 1SO 45001 demands strategic planning, proactive leadership, employee involvement,
and a commitment to continuous improvement. Organizations aiming to enhance shop floor safety while
meeting the standard's requirements can follow these best practices:

4.1 Leadership and Safety Culture

Strong leadership is essential for successful 1ISO 45001 implementation. Leaders drive safety initiatives by
allocating resources, setting clear objectives, and engaging employees (Vieira and Passos, 2020). Establishing a
safety-first culture involves consistent communication about safety goals and celebrating achievements
(Rallapalli, 2024). However, challenges such as varying attitudes toward safety and language barriers may
hinder implementation (Mujtaba et al., 2023). Organizations operating in diverse regulatory environments must
also navigate complex compliance requirements to adhere to 1SO 45001 standards (Pereira and Werlang, 2022).
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4.2 Workers’ Participation and Collaboration

Employees’ involvement is crucial for hazard identification and improving safety outcomes. Awar et al. (2023)
highlight the importance of promoting a speak-up culture to enhance safety and organizational performance.
Open communication channels allow workers to report concerns without fear of retaliation, thereby fostering
trust and collaboration. Additionally, psychological safety enhances job satisfaction, reduces staff turnover, and
encourages open communication (Cho et al., 2023). Engaging workers in decision-making processes, such as
audits and policy reviews, ensures practical and inclusive risk mitigation solutions.

4.3 Tailored Risk Assessments

Comprehensive and customized risk assessments are critical for addressing shop floor hazards, including
machine-related injuries, chemical exposures, and ergonomic issues. Predictive analytics and real-time
monitoring technologies facilitate proactive interventions by identifying emerging risks (Manuele, 2019). Al-
powered predictive safety analytics, which utilize historical data and machine learning, further enhance
workplace security (Rathod et al., 2023; Rathod et al., 2024). Customizing risk assessments to specific shop
floor activities ensures that mitigation strategies remain effective and relevant.

4.4 Integration with Other Standards

Aligning 1SO 45001 with standards like I1ISO 9001 (quality management) and 1SO 14001 (environmental
management) reduces redundancy and improves efficiency. Shared documentation, unified training programs,
and integrated audits streamline processes while ensuring compliance across multiple standards (Veltri et al.,
2020).

4.5 Ongoing Training Programs

Continuous training equips employees with the skills required to implement safety protocols effectively.
Interactive methods, such as digital ergonomics simulations and serious games, significantly improve worker
awareness and engagement compared to traditional training approaches (Lanzotti et al., 2019). Defined as the
science of studying people’s efficiency in the work environment and the modalities and processes to be added to
enhance their health and productivity all through the working hours, ergonomics entails proper designing of a
job to fit a worker in order to ensure more efficient and safety work (Okpala and Ihueze, 2017, Okpala,
Ezeanyim and Igbokwe, 2023,0kpala, Ighokwe, and Nwankwo 2023).

Remote training systems offer real-time feedback, enhancing learning outcomes (Johnston et al., 2001).
Tailoring these programs to specific roles ensures practicality, reduces workplace incidents, and also improves
overall safety performance.

4.6 Advanced Safety Technologies

Technologies such as loT-enabled sensors, wearable devices, and automation tools play a critical role in
mitigating risks by providing real-time hazard monitoring and actionable insights. Digital tools simplify
compliance tracking and 1SO 45001 implementation, ensuring accurate and efficient documentation (Putri et al.,
2024; Kontus and Reinhold, 2021).

4.7 Performance Evaluation and Continuous Improvement

Regular evaluation of safety performance using metrics and incident data helps organizations to refine safety
policies. ISO 45001 emphasizes periodic updates to incorporate new insights, regulatory changes, and industry
best practices, thus fostering a dynamic and responsive safety management system (Kontus and Reinhold,
2021).

These strategies collectively ensure effective implementation of 1ISO 45001, driving improvements in shop floor
safety, employee well-being, and organizational performance.

V. Case Studies: Enhancing Shop Floor Safety with 1SO 45001

Nexus Industrial Solutions, a medium-sized manufacturing firm in Southeast Asia producing mechanical
components for the automotive and construction industries, faces challenges in workplace safety due to
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inadequate safety procedures and limited hazard identification. Addressing these issues requires a
comprehensive strategy involving safety protocols, employee engagement, and innovative technologies.

Effective safety measures, such as using personal protective equipment (PPE) and implementing robust hazard
identification procedures, are critical (Jayanthi and Vishnuvarthan, 2024). Regular training and awareness
programs empower employees to identify and mitigate hazards, fostering a proactive safety culture (Said et al.,
2020). Integrating collaborative technologies, like augmented reality (AR) and wearable sensors, enhances
situational awareness and incident prevention (Putri et al., 2024). Additionally, adopting an inherently safer
design model that focuses on risk-based design optimization can significantly reduce workplace risks (Gao et
al., 2024).

These advanced technologies improve safety communication and facilitate quicker incident reporting, enabling
timely responses to potential hazards (Putri et al., 2024).

5.1 Challenges

Machinery-related injuries and ergonomic issues present significant challenges across industries, particularly in
construction and manufacturing. Heavy machinery, such as cranes, poses considerable risks, contributing to
24% of identified hazards in manufacturing, often resulting in severe injuries and fatalities (Muthukumar et al.,
2019; Yadav et al., 2022). Ergonomic challenges, including musculoskeletal disorders (MSDs), are common in
environments involving heavy machinery, necessitating focused preventive strategies (Muthukumar et al.,
2019). Also, Godwin and Okpala (2013), observed that the application of Ergonomics in the workplace will
improve the good health of the workers, enhance productivity, drastically reduce the risks of the spread of
musculoskeletal disorders among the workforce, as well as other work-related injuries.

Behavioral safety interventions, with active stakeholder involvement, are critical for reducing machinery-related
accidents (Surendran et al., 2023).

Existing safety protocols often lack coherence and fail to adequately address critical risks associated with heavy
equipment and chemical handling. The absence of real-time detection and response tools further exacerbates
these hazards (Fernandez and Moreno, 2012; Moniri-Morad et al., 2023).

5.2 1SO 45001 Implementation

To address workplace safety challenges, Nexus Industrial Solutions adopted 1SO 45001, utilizing its structured
approach to occupational health and safety management. The company conducted a comprehensive risk
assessment, identifying critical safety concerns on the shop floor, such as mechanical risks like in-running nip
dangers and exposure to moving parts, which are common in manufacturing (Muthukumar et al., 2019). Safety
measures, including proper guarding and lockout/tag out procedures were implemented to reduce these risks
(Zithak et al., 2023).

Chemical exposures, which can lead to occupational diseases, were also addressed through risk management
strategies, such as the use of the GUT Matrix and regulatory compliance (Machado et al., 2024). Additionally,
repetitive tasks leading to musculoskeletal disorders (MSDs) were identified as a significant concern in
manufacturing (Muthukumar et al., 2019). Continuous risk assessments and ergonomic interventions resulted in
a 46.37% reduction in injuries following the implementation of tailored safety protocols (Zitiidk et al., 2023),
thus improving overall workplace safety.

The integration of loT-enabled sensors has significantly improved workplace safety by enabling real-time
monitoring and alerts for potential hazards. 10T sensors monitor equipment health, air quality, and noise levels,
providing immediate notifications of hazardous conditions, which facilitates swift corrective actions and
enhances safety standards (Putra et al., 2024). Nexus emphasized worker involvement by conducting regular
safety training sessions and introducing an anonymous reporting system for safety concerns. Employee
participation in safety assessments fosters a proactive safety culture and aids in hazard identification. Workers
contributed to safety audits and provided insights that enhanced safety protocols (Nithilan et al., 2024).

Results

The implementation of 1ISO 45001 has proven effective in improving workplace safety and reducing incidents.
Gonzales and Calvo (2023) reported a 91.87% decrease in accident rates in a construction firm post-
implementation. Additionally, organizations experienced a 40% reduction in workplace incidents within a year
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due to enhanced safety management systems and greater employee engagement (Galkina et al., 2024; Angulo et
al., 2024). Compliance with local and international safety standards not only improved safety but also boosted
organizational reputation and reduced legal liabilities (Yopla and Fernandez, 2022). This shift fostered a culture
of accountability, encouraging better adherence to safety protocols and reducing injuries from machinery and
hazardous materials. However, challenges such as employee awareness gaps and limited resources in safety
departments hindered the full effectiveness of ISO 45001 in some organizations (Polewangi and Delvika, 2022).

Lessons Learned

Nexus Industrial Solutions' adoption of 1SO 45001 underscores the importance of leadership commitment,
advanced monitoring technologies, and employee involvement in enhancing workplace safety. These elements
have significantly improved the company's safety practices (Rallapalli, 2024; Ukato et al., 2024). However,
while 1SO 45001 implementation can improve safety practices, it does not ensure a reduction in occupational
injuries without continuous commitment and active participation across all organizational levels (S. Chetan and
Malaviya, 2023).

ISO 45001 provides a robust framework for enhancing shop floor safety, as demonstrated by Nexus Industrial
Solutions. The company developed an occupational safety management system that aligns with I1SO 45001,
highlighting the importance of efficient documentation and interdepartmental information flow (Galkina et al.,
2024). Nexus focused on hazard identification and risk assessment to design proactive safety protocols and
foster a safety-first culture (Castiblanco et al., 2020). Regular training sessions enhanced employee
competencies in recognizing and mitigating risks (Baciu et al., 2018). By integrating 1SO 45001 with ISO 9001
and 1SO 14001, Nexus streamlined operations through an integrated management system, reducing bureaucracy
and improving safety and efficiency (Purdevac and Dajovi¢, 2024). Similar case studies underscore the benefits
of such approaches in boosting both safety and productivity (Phalane and Gupta, 2023).

5.2: PrimeAuto Components — Automotive Parts Manufacturer

PrimeAuto Components, a prominent automotive parts manufacturer, emphasized the importance of integrated
management systems to streamline processes, reduce administrative burdens, and boost productivity (Almeida et
al., 2012). By integrating Lean Manufacturing and Six Sigma methodologies, the company effectively
eliminated waste, improved quality, and achieved significant cost savings (Da Silva et al., 2011). Additionally,
the incorporation of environmental management systems enhanced operational efficiency and compliance,
addressing complex challenges in the automotive industry's Environmental Health and Safety (EHS) practices.
These efforts are critical for mitigating risks and ensuring regulatory adherence (Abatan et al., 2024).

Challenges

Integrating quality (ISO 9001), environment (ISO 14001), and safety (ISO 45001) management systems
enhances operational efficiency by reducing redundancy and promoting a safety-oriented culture. The structural
similarities among these standards enable the creation of an Integrated Management System (IMS), which
streamlined processes, minimized bureaucratic overhead, and supports continuous improvement (Bittencourt
and Nepomuceno, 2022; Paulikova et al., 2022). Despite these benefits, challenges such as overlapping
procedures and employee reluctance to report near-miss incidents due to fear of repercussions persist. Regular
training and employee participation in safety initiatives help address these concerns, fostering a proactive safety
culture (Galkina et al., 2024). Strong leadership further supports this culture by encouraging transparent
reporting without fear of retaliation (Fernandez et al., 2020).

1SO 45001 Implementation Approach

The integration of ISO 45001 with ISO 9001 and 1SO 14001 at PrimeAuto Components has streamlined its
management system, enhancing both safety performance and operational efficiency. This integration eliminates
redundant documentation and audits, simplifying compliance and resource allocation toward critical safety and
quality goals (Bittencourt and Nepomuceno, 2022; Malikova et al., 2022). By focusing on occupational health
and safety, 1SO 45001 has contributed to a reduction in workplace accidents (Mejia et al., 2022). The unified
system addresses safety, quality, and environmental concerns simultaneously, aligning objectives and fostering a
more resilient organizational structure (Singh, 2006).

PrimeAuto’s initiatives to strengthen workplace safety culture emphasize employee engagement through
workshops, non-retaliatory reporting, and recognition of proactive safety efforts. Workshops educate employees
on hazard recognition and the value of near-miss reporting, fostering better communication in safety
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management. Encouraging confidential reporting aligns with Langer's (2016) findings that such approaches
enhance safety culture by uncovering overlooked insights. Recognizing employees who report hazards fosters a
sense of ownership and aligns with Curcuruto's (2016) proactive safety orientation, emphasizing individual
participation. This strategy empowers employees, promotes accountability, and reinforces a proactive approach
to safety management.

The company employed integrated data analytics to monitor safety performance, evaluate trends, and pinpoint
areas for improvement, utilizing real-time dashboards for actionable management insights (Sukomardojo et al.,
2024). Advanced data analytics can also predict potential hazards, enabling proactive risk mitigation (Rathod et
al., 2024).

Results

The integration of I1SO 45001 with existing management systems reduced administrative overhead by 30%,
reallocating resources to strategic safety initiatives, while increasing near-miss reporting by 60%, leading to
proactive hazard mitigation and fewer workplace accidents (Darabont and Bejinariu, 2024). Worker engagement
programs enhanced transparency and fostered a safety culture, improving compliance with international
standards and boosting employee participation in safety initiatives, which contributed to overall organizational
performance (Hajra and Jayalakshmi, 2023). The integrated system ensured seamless adherence to quality,
environmental, and safety standards, promoting continuous improvement.

Lessons Learned

Integrating 1SO 45001 with systems like 1SO 14001 through an Integrated Management System (IMS) enhances
operational efficiency, safety outcomes, and environmental performance (Pratikno and Kusnadi, 2020).
Organizations using IMS report improved safety culture and operational efficiency by aligning safety objectives
with business goals (Mullins-Jaime and Smith, 2023). PrimeAuto highlights the importance of worker
engagement, emphasizing that active employee participation is crucial for successful safety management system
implementation and correlates with a higher safety culture (Golas, 2021). Engaging employees in safety
initiatives boosts their ownership of safety practices and overall safety performance (Lu, 2016). A strong safety
culture, driven by leadership and employee involvement, is essential for effective risk management, with
organizations prioritizing safety and employee involvement achieving superior outcomes (Ukato et al., 2024).
This integrated approach fosters holistic safety management and enhances organizational performance.

VI. Conclusion

The implementation of ISO 45001 is transformative for shop floor safety, addressing both traditional
and emerging hazards. Key challenges, such as resource limitations, resistance to change, integration
complexities, and cultural barriers, can be mitigated through strategic leadership, robust worker engagement,
and innovative technologies. Best practices like leadership commitment, fostering a safety-first culture, risk
assessments, and ongoing training are essential for creating a safe and sustainable workplace.

Case studies demonstrate benefits including reduced accidents, improved compliance, streamlined
processes, and a proactive safety culture. Technologies such as 10T sensors, real-time monitoring, and predictive
analytics enhance hazard detection and mitigation, while aligning 1SO 45001 with other systems optimizes
safety outcomes. Despite requiring significant initial investments, 1SO 45001 offers long-term benefits,
positioning organizations as leaders in workplace safety, improving employee well-being, productivity, and
operational sustainability.

Future research should explore the role of emerging technologies and global standards in enhancing
ISO 45001's effectiveness, particularly in dynamic, high-risk industries.
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