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Abstract- The integration of advanced technologies 

into Occupational Health and Safety (OHS) within 

facility management is reshaping traditional 

approaches to workplace safety. This article 

evaluates the economic and social impacts of 

technological adoption in OHS, focusing on tools 

like AI-driven systems, IoT sensors, and predictive 

analytics. These innovations address persistent 

challenges such as workplace hazards and 

operational inefficiencies, offering substantial cost 

savings, enhanced productivity, and improved 

worker well-being. Through a comprehensive review 

of literature, case studies, and industry data, the 

study emphasizes the dual benefits of these 

technologies, reducing accident-related costs and 

ensuring a culture of safety that improves job 

satisfaction and mental health. The analysis provides 

unique features and competitive advantages of OHS 

while recommending policy interventions and 

industry strategies to support widespread adoption. 

Future trends, including advancements in AI, 

augmented reality, and blockchain, promise to 

further transform OHS practices. The article 

concludes with actionable recommendations for 

businesses, policymakers, and OHS professionals to 

invest in technology, advocating for a future where 

safety, efficiency, and economic growth are 

seamlessly integrated. 
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I. INTRODUCTION 

 

The current state of Occupational Health and Safety 

(OHS) within facility management reflects progress 

and persistent challenges. In 2022, the United States 

recorded 5,486 fatal work injuries, marking a 5.7% 

increase from the 5,190 fatalities reported in 2021 

(U.S Bureau of Labor, 2023). Despite advancements, 

common violations such as fall protection and 

respiratory safety continue to dominate OSHA's 

annual reports, indicating that foundational safety 

issues remain widespread (OSHA, 2023). 

Additionally, the evolving workplace, influenced by 

hybrid and remote models, has introduced 

nontraditional risks like musculoskeletal disorders and 

cybersecurity vulnerabilities, further complicating 

OHS frameworks (Vorecol, 2024; Mandadi et al., 

2024). 

 

Technology plays an increasingly vital role in 

transforming OHS practices. The use of wearable 

sensors, AI-driven predictive analytics, and smart 

exoskeletons is improving hazard detection and 

mitigation in real time (Digital Catapult, 2024; 

Deshpande et al., 2023; Schroeder & Lodemann, 

2021). Wearable technologies are being adopted to 

monitor worker fatigue, reducing workplace incidents 

in pilot studies conducted by leading firms 

(Moshawrab et al., 2022). Furthermore, AI is now 

used to analyze historical safety data, identifying 

patterns that help prevent recurring issues (Velibor, 

2023). This integration is essential in addressing the 

safety challenges of modern, complex workplaces. 

 

Investing in OHS technology yields significant 

economic and social benefits. Workplace injuries cost 

U.S. businesses approximately $171 billion annually 

in 2019 alone (Lundstrom et al., 2023). By 

implementing digital safety management systems, 

organizations experienced a 25% decrease in 

workplace incidents within the first year, significantly 

reducing associated costs through the use of advanced 

safety technologies (Vorecol, 2024). Socially, 

enhanced safety measures contribute to better mental 

health and overall job satisfaction, aligning with the 

growing emphasis on employee well-being and ESG 

goals (Ortiz-Calvo et al., 2022). Adopting these 

technologies is no longer optional but a strategic 

necessity for ensuring safe and productive workplaces. 
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This article evaluates the dual impact of integrating 

technology in OHS, focusing on its economic benefits 

and social implications within facility management. 

By examining data on reduced workplace accidents, 

cost savings from efficient safety practices, and 

improved worker well-being, we demonstrate that 

investing in OHS technologies is both an ethical 

imperative and an economically sound decision. The 

argument for widespread adoption is supported by 

compelling evidence that these advancements are 

essential for creating safer, healthier, and more 

productive work environments. 

 

II. LITERATURE REVIEW 

 

OHS Challenges in Facility Management: Review of 

Existing Hazards and Inefficiencies 

The construction and facility management sectors are 

characterized by complex occupational health and 

safety (OHS) challenges, primarily due to the 

inherently hazardous nature of their work 

environments. Workers in these industries are 

frequently exposed to physical, chemical, and 

ergonomic risks, which require robust mitigation 

strategies. However, addressing these hazards has 

proven difficult due to inefficiencies in compliance, 

training, and management systems. 

 

Atasoy et al. (2024) emphasized the inconsistent use 

of personal protective equipment (PPE) among 

workers despite widespread awareness of its 

importance. Factors such as discomfort, poor 

ergonomics, and negative perceptions of PPE usability 

contribute significantly to non-compliance. To address 

this issue, the researchers advocate for a multi-faceted 

approach that includes stricter legislative measures, a 

punishment-reward system to incentivize adherence, 

and the promotion of a strong safety culture within 

organizations. Their findings underscore that 

accidents frequently result from inadequate PPE 

utilization, reinforcing the need for systemic 

improvements in both equipment design and safety 

training. 

 

Similarly, Oyeleso et al. (2024) highlighted the need 

for targeted legislative reforms, emphasizing 

employer accountability and the necessity of 

education campaigns aimed at fostering a deeper 

understanding of OHS standards. Training programs, 

coupled with ongoing investments in modernized 

safety technologies, can significantly reduce 

workplace incidents. The study also stressed the 

importance of holding employers accountable for non-

compliance, as weak enforcement mechanisms often 

allow unsafe practices to persist. 

 

Another significant barrier to effective OHS 

implementation is communication breakdowns, which 

hinder compliance with safety regulations and 

exacerbate workplace hazards. Kessy (2021) and 

Musungwa et al. (2022) examined the limitations of 

Occupational Health and Safety Management Systems 

(OHSMSs), noting that these frameworks often fail 

due to poor communication channels and a lack of 

worker engagement. Addressing these issues requires 

not only technological enhancements but also a 

stronger organizational commitment to fostering an 

inclusive and proactive safety culture. 

 

Furthermore, Dyreborg et al. (2022) argued that 

training remains an indispensable component of 

effective OHS strategies. Their research highlights the 

importance of combining training initiatives with 

regulatory enforcement to achieve widespread safety 

improvements. Population-based interventions, such 

as industry-wide safety standards and consistent 

enforcement of OHS regulations, have the potential to 

significantly enhance workplace safety outcomes. 

 

Collectively, these studies highlight the multifaceted 

nature of OHS challenges in facility management and 

construction sectors. They reveal that achieving 

meaningful improvements requires a combination of 

technological innovation, legislative reforms, 

education campaigns, and a shift toward proactive 

safety management. Addressing these inefficiencies is 

essential for reducing workplace hazards and 

promoting a sustainable safety culture across the 

industry. 

 

Advancements in OHS Technology 

The integration of emerging technologies, including 

artificial intelligence (AI)-driven tools, Internet of 

Things (IoT) sensors, and predictive analytics, is 

transforming Occupational Health and Safety (OHS) 

practices in industrial settings. These technologies 

offer innovative solutions to longstanding challenges, 
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paving the way for safer and more efficient 

workplaces. 

 

Wearable sensor technologies, for instance, have 

demonstrated significant potential in enhancing 

workplace safety. By providing real-time, data-driven 

insights into environmental hazards and workers’ 

physiological conditions, these tools enable proactive 

health management practices. Moon and Ju (2024) 

emphasized that such technologies allow for 

immediate interventions, reducing the likelihood of 

accidents and health-related incidents in high-risk 

environments. 

 

Predictive and prescriptive analytics have also 

emerged as essential components of modern OHS 

strategies. Predictive analytics involves the use of 

historical data, analyzed through statistical methods, 

to estimate future events before outcome data becomes 

available (Foreman et al., 2023). By continuously 

updating predictor data, these tools help organizations 

forecast potential risks, enabling preemptive 

measures. Prescriptive analytics goes a step further by 

recommending optimal courses of action based on 

predictive insights, enhancing decision-making 

processes in dynamic industrial environments. 

 

AI-driven risk management systems are another 

pivotal advancement, offering capabilities such as 

predictive insights, scenario modeling, and real-time 

risk assessment. These systems play a crucial role in 

sustainable decision-making by enabling top 

management to make informed choices, optimize 

resource allocation, and mitigate risks effectively. 

Khalid et al. (2024) highlighted that the integration of 

AI in OHS is particularly relevant to environmental 

sustainability, with perceived environmental 

responsibility mediating the benefits of these 

technologies. This underscores the potential of AI-

driven tools to align safety initiatives with broader 

sustainability goals. 

 

Despite these advancements, significant challenges 

remain. Ho and Tang (2024) identified key barriers to 

the adoption of advanced OHS technologies, including 

high implementation costs, lack of organizational 

support, insufficient skilled personnel, ethical 

dilemmas, and uncertainty surrounding AI 

applications. Similarly, El-Helaly (2024) noted 

potential negative workplace impacts of AI, such as 

ethical concerns and data privacy issues, which can 

undermine trust and hinder adoption. 

 

To maximize the benefits of these technologies while 

addressing their limitations, it is crucial to implement 

targeted training programs for both employers and 

employees. These programs should focus on building 

competency in using advanced tools and fostering an 

understanding of their ethical and operational 

implications. Additionally, organizations must 

establish clear policies and guidelines to govern the 

integration of AI and related technologies in the 

workplace, ensuring that they are deployed 

responsibly and effectively. 

 

Advancements in OHS technology are pivotal for 

creating safer, more efficient workplaces, particularly 

in high-risk industries such as construction and 

manufacturing. However, their successful 

implementation requires a balanced approach that 

addresses both technical and ethical challenges while 

fostering an environment of continuous learning and 

adaptation. 

 

Economic and Social Frameworks in OHS 

Economic and social considerations are essential in 

workplace safety. Studies by Lari (2020) show that 

OHS practices are important in securing the work 

environment and enhancing employee efficiency and 

productivity. Businesses can adhere to government 

standards like the OHSMS National Standard by 

adopting proactive strategies such as audits, training, 

and strategic management. These measures not only 

ensure safety but also significantly boost operational 

efficiency. A systematic review by Occupational 

Medical Partners in 2021 on OHSMSs in the 

construction industry emphasizes their financial 

benefits, such as enhancing workplace safety by 

identifying and mitigating hazards and reducing 

accidents and injuries. This leads to improved 

efficiency and productivity due to fewer absences 

from illness or injury, boosts employee morale in a 

safer environment, lowers costs related to accidents, 

and decreases insurance premiums with fewer 

incidents and claims. The implementation of OHSMSs 

faces challenges such as poor communication, 

inadequate use of PPE, incorrect postures and 

activities, lack of training, burnout and stress, and a 
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weak safety culture. Additionally, compliance with 

effective laws remains a significant safety issue in the 

construction industry (Kineber et al., 2023). Socially, 

ensuring a culture of safety helps organizations retain 

skilled workers and improve public perceptions by 

reducing psychosocial hazards and improving the 

employee’s performance for safety (Naji et al., 2021). 

However, barriers like inadequate funding and 

resistance to change pose significant challenges to 

implementing these frameworks universally.  

 

III. DISCUSSION AND ANALYSIS 

 

ECONOMIC IMPACTS 

Cost Savings from Accident Reduction 

Workplace injuries alone in the U.S. cost businesses 

approximately $171 billion annually, including direct 

costs like medical expenses and indirect costs such as 

lost productivity. According to estimates by the 

International Labour Organization (ILO), workplace 

accidents and illnesses impose a substantial financial 

burden on the global economy, amounting to nearly $3 

trillion annually. This figure represents approximately 

3.94% of the worldwide Gross Domestic Product 

(GDP), highlighting the significant economic impact 

of occupational health and safety challenges on a 

global scale. Studies highlight the importance of dash 

applications of IoT in smart factories, including 

predictive maintenance, asset tracking, inventory 

management, quality control, production process 

monitoring, energy efficiency, and supply chain 

optimization, are explored. New ideas and advanced 

methodologies can be developed to enhance quality 

control and optimize production processes by 

examining IoT's role in Industry 4.0 (Soori et al., 

2023). Workplace productivity wearables enhance 

asset tracking, augmented reality, gesture control, 

brain wave sensing, and stress management. Health-

focused wearables address musculoskeletal disorders, 

respiratory hazards, cardiovascular health, sun 

exposure, and glucose monitoring. Connected worker 

platforms integrate architecture, intelligent operations, 

and industry applications (Patel et al., 2021). 

Predictive analytics provide insights into safety risks, 

resource allocation, equipment failure, and 

maintenance., translating into millions saved in 

compensation and legal costs (Saxena, 2024). 

 

 

Operational Efficiency 

Technological integration in OHS enhances 

operational efficiency by automating routine safety 

inspections and streamlining incident reporting. AI has 

revolutionized predictive maintenance by using 

machine learning, deep learning, and big data analytics 

to anticipate equipment failures. These systems collect 

real-time data from sensors and use advanced 

algorithms to detect anomalies and predict faults, 

enabling proactive maintenance actions based on 

accurate predictions from historical and operational 

data (Kaleidoscope & Peter, 2024). A case study by 

Varnosfaderani & Forouzanfar (2024)  highlighted 

that AI has demonstrated its transformative impact 

across numerous areas, such as clinical decision-

making, hospital operations, medical imaging, 

diagnostics, and patient care via wearables and virtual 

assistants. By improving diagnostic accuracy, 

enabling personalized treatments, and enhancing 

operational efficiency, AI has the potential to 

revolutionize healthcare. 

 

Investment ROI 

Investing in OHS technology yields significant long-

term savings. When assessing ROI, researchers 

evaluated both tangible and intangible financial gains, 

including the apparent costs of injuries like medical 

expenses, insurance premiums, lost productivity, and 

replacement training. Investments in health and safety 

not only save these costs and ensure smooth operations 

but also boost employee morale and job satisfaction, 

contributing to stable, high-quality production and 

further enhancing financial returns (WSPS, 2024). The 

ASSP Council on Practices and Standards (CoPS) in 

2020 reports notable ROI in OHS: a company in 

OSHA's Voluntary Protection Program saved 

$930,000 annually and had 450 fewer lost-time 

injuries than the industry average; a SHARP 

participant reduced its lost workday incidence rate 

from 28.5 to 8.3 and cut insurance claims from 

$50,000 to $4,000; and Servicemaster's enhanced 

safety program lowered workers' compensation costs 

by $2.4 million over two years. 

 

SOCIAL IMPACTS 

Improved Worker Well-being 

Technology adoption in OHS directly impacts worker 

well-being by enhancing safety and reducing job-

related stress. Ramírez et al. (2023) highlighted that 
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wearables are highly beneficial for long-term 

monitoring of heart rate in natural settings like 

workplaces, aiding in understanding chronic stress 

effects during circadian periods. The study indicates 

that using wearable devices for therapy monitoring can 

reduce negative stress episodes by 15.8%, distressing 

symptoms by 13.0%, and days feeling anxious or 

stressed by 28.2% after four weeks. Studies by 

Panangati & Vasumathi (2024) show a strong 

correlation between perceived safety and job 

satisfaction, with IT employees in tech-enabled 

environments reporting higher satisfaction rates, 

which are strongly influenced by various workplace 

factors. Key requirements for improving staff health 

include sufficient staffing, and providing time and 

space to work safely and comfortably. Engaging with 

staff to hear their views, build trust, and identify their 

needs is an essential first step (Lawrence et al., 2022). 

 

Workforce Development 

The shift to technology-enabled OHS practices 

necessitates upskilling workers, creating opportunities 

for workforce development. Training employees on AI 

tools enhance efficiency and safeguards against data 

privacy and security misuse, aligning with best 

practices for data protection and ethical use. These 

programs ensure that teams are equipped to handle AI 

complexities, improve safety outcomes, and boost 

workers' employability (Leonard, 2024). 

Implementing strategies to increase job satisfaction, 

motivation, and productivity of individuals and 

organizations can reduce employment problems, 

absenteeism, and employee turnover, as evidenced by 

a multinational facility management company's 

increased employee retention after implementing 

targeted upskilling initiatives (Al-Suraihi et al., 2021). 

 

IV. CASE STUDIES 

 

Pavelko (2024) presents a compelling case study on 

Newmetrix, a Massachusetts-based firm specializing 

in AI-driven workplace risk prediction, and its 

collaboration with JE Dunn, a Missouri contractor 

employing 3,500 workers across the United States. 

Initially, the partnership faced significant challenges, 

particularly in consolidating project documentation, 

which was stored on individual devices, and ensuring 

seamless data accessibility for Newmetrix's AI 

software. To overcome these hurdles, the firm 

leveraged extensive data collected between 2016 and 

2021, including variables such as project locations, 

weather conditions, and staffing levels. 

 

This data-driven approach enabled the identification 

of high-risk projects and encouraged site 

superintendents to increase safety-related interactions 

with workers. Notably, the system accurately 

predicted 75% of recordable incidents on projects 

deemed to be at the highest risk each week. This 

predictive capability facilitated approximately 350 

additional safety discussions between supervisors and 

employees, fostering a culture of proactive 

engagement. 

 

The integration of Newmetrix's AI software at JE 

Dunn emphasizes the transformative potential of 

leveraging historical data for predictive insights in 

construction safety. By enabling targeted interventions 

and improving communication, the initiative 

significantly enhanced workplace safety, illustrating 

the value of proactive incident prevention in high-risk 

industries. 

 

The Business Case for SafeWorkplace 

Addressing Both Economic and Social Imperatives 

The SafeWorkplace initiative represents a 

comprehensive approach to addressing both economic 

and social challenges in Occupational Health and 

Safety (OHS), offering a dual-value proposition that 

benefits organizations and their workforce alike. The 

integration of digital technologies in OHS 

management, such as Internet of Things (IoT) sensors 

and AI-driven tools, has revolutionized workplace 

safety by enabling proactive and predictive risk 

management strategies. Economically, these 

technologies significantly reduce workplace 

accidents, leading to lower expenses associated with 

compensation claims, legal liabilities, and operational 

downtime (Adikwu et al., 2024). By implementing 

advanced safety features such as connected vehicle 

technologies—which include systems that 

automatically contact emergency services or alert 

drivers to potential hazards with blind spot warnings—

industries have achieved remarkable outcomes. For 

instance, studies indicate that such technologies have 

the potential to reduce vehicular accidents by up to 

80% (IEEE, 2020). This illustrates how investment in 

safety-focused innovation directly translates into 

https://bluesignal.com/author/taylor-leonard/
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substantial cost savings and operational efficiency, 

making it a strategic imperative for forward-thinking 

organizations. 

 

Beyond economic advantages, the SafeWorkplace 

initiative underscores the social benefits of fostering a 

robust safety culture. By prioritizing worker safety, 

companies not only fulfill their ethical responsibilities 

but also enhance employee morale and job 

satisfaction. Safer workplaces reduce stress levels 

among workers, contributing to their overall physical 

and mental well-being. As Babatunde et al. (2022) 

observed, employees in secure and supportive 

environments demonstrate greater productivity, 

engagement, and loyalty, resulting in lower turnover 

rates and improved organizational cohesion. This 

alignment of corporate goals with societal welfare 

creates a positive feedback loop, where a commitment 

to safety attracts and retains a skilled workforce, 

ultimately reinforcing the company’s reputation and 

social license to operate. 

 

The SafeWorkplace initiative, therefore, is more than 

a compliance measure; it is a strategic investment that 

integrates economic sustainability with social 

responsibility. By adopting cutting-edge technologies 

and cultivating a safety-first ethos, organizations can 

achieve long-term resilience while contributing to 

broader societal progress. This holistic approach not 

only mitigates risks but also establishes a foundation 

for sustainable growth in industries where 

occupational safety remains a critical concern. 

 

Unique Features and Competitive Advantages 

SafeWorkplace integrates cutting-edge features such 

as real-time hazard detection, predictive maintenance 

algorithms, and wearable health monitoring devices. 

These technologies prevent accidents and streamline 

safety operations, offering a clear competitive edge. 

Unlike traditional OHS measures, SafeWorkplace 

provides data-driven insights that allow for proactive 

decision-making, optimizing resource allocation, and 

compliance tracking. Its adaptability across various 

industries, from construction to manufacturing, 

positions it as a versatile solution for modern facility 

management needs (Safetyculture, 2024; Flor et al., 

2023). Immersive technologies (ImTs) have proven to 

be an effective way to enhance occupational safety and 

health (OSH) performance by providing training and 

education to workers. One significant advantage of 

IMTs is their ability to improve concept retention 

compared to traditional training methods (Babalola et 

al., 2023). 

 

CONCLUSION AND RECOMMENDATIONS 

 

The integration of advanced technologies in 

Occupational Health and Safety (OHS) within facility 

management presents transformative potential for both 

economic and social dimensions. This discussion has 

demonstrated the financial benefits of adopting safety 

technologies, including significant reductions in 

accident-related costs and operational inefficiencies. 

From a social perspective, improved worker well-

being, increased job satisfaction, and better mental 

health outcomes align with broader goals of 

sustainable and equitable workplace practices. 

Simultaneously, these technologies have enhanced 

worker well-being through safer environments and 

opportunities for skill development, underscoring the 

dual-value proposition for businesses and society. The 

analysis also emphasized the substantial return on 

investment (ROI) in adopting technology, as 

evidenced by reductions in downtime, fewer 

accidents, and long-term operational gains. 

 

Recommendations for Stakeholders 

Companies should prioritize adopting OHS 

technologies like IoT-enabled devices and AI-driven 

analytics to enhance safety and reduce costs. Investing 

in employee training programs to ensure smooth 

technology adoption will maximize benefits. 

Organizations should also develop metrics to evaluate 

the performance of safety interventions over time, 

facilitating data-driven decision-making. 

Policymakers must play a proactive role by 

introducing policies and incentives that promote 

technology adoption in OHS. Providing tax benefits, 

grants, or low-interest loans to small-to-medium 

enterprises (SMEs) will lower barriers to entry. 

Policymakers should also ensure the establishment of 

national and regional standards for workplace safety 

technologies to encourage compliance and 

standardization. Safety managers and professionals 

must champion the implementation of cutting-edge 

tools by demonstrating their value to organizational 

leadership. Collaboration with technology vendors to 

customize solutions that meet specific organizational 
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needs will be key. Furthermore, ensuring a culture of 

safety through regular training and awareness 

campaigns will ensure sustainable adoption. 

 

The time to invest in advanced OHS technologies is 

now. As workplace environments become 

increasingly complex, leveraging innovation for safety 

and efficiency will be essential to ensuring sustainable 

growth and competitive advantage. All stakeholders, 

businesses, policymakers, and safety professionals, 

must collaborate to create a safer, more efficient, and 

future-ready workplace. By prioritizing these 

investments today, organizations can achieve tangible 

economic gains while contributing to the broader 

social good. This dual imperative of economic 

efficiency and social responsibility will make a 

compelling case for adopting OHS technologies and 

establish a framework for achieving long-term 

organizational and societal success. 
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