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ABSTRACT

Introduction: organizational initiatives aimed at improving workplace performance and safety currently
includes the deployment of Safety Management Systems (SMS). SMS includes structured policies, procedures,
and tools aimed at improving safety outcomes and reducing risks.

Objetive: to investigate the effects of SMS on key workplace outcomes is the main aim of this research,
including workplace health, safety culture, employee productivity, organizational financial performance,
employee retention and satisfaction. The research also seeks to identify how safety culture mediates the
relationship between SMS and these outcomes.

Method: data from 1028 participants were analyzed using various statistical techniques in AMOS software.
The methods included correlation analysis to assess relationships between variables, chi-square test for
categorical comparisons, multiple linear regressions to model the direct effects of SMS on dependent variables,
and ANOVA for group comparisons based on SMS implementation levels. Structural Equation Modeling (SEM)
was used to test complex relationships, including indirect effects mediated by safety culture.

Results: findings indicate that SMS implementation significantly improves workplace health, employee
productivity, and organizational financial performance. Organizations with higher SMS maturity report better
safety records, increased employee satisfaction, and improved financial performance.

Conclusions: the results underscore the importance of SMS in fostering a safer, more productive workplace.
A strong SMS not only enhances workplace safety but also contributes to overall organizational success by
improving employee well-being, retention, productivity and financial outcomes.

Keywords: Safety Management Systems; Workplace Health; Safety Culture; Employee Productivity;
Organizational Success; Structural Equation Modeling (SEM).

RESUMEN

Introduccioén: las iniciativas organizativas destinadas a mejorar el rendimiento y la seguridad en el lugar de
trabajo incluyen actualmente la implantacion de Sistemas de Gestion de la Seguridad (SMS). Los SMS incluyen
politicas, procedimientos y herramientas estructurados destinados a mejorar los resultados en materia de
seguridad y reducir los riesgos.

Objetivo: investigar los efectos de los SGS en los resultados clave del lugar de trabajo es el principal
objetivo de esta investigacion, incluyendo la salud en el lugar de trabajo, la cultura de la seguridad, la
productividad de los empleados, el rendimiento financiero de la organizacion, la retencion y la satisfaccion
de los empleados. La investigacion también pretende identificar como la cultura de la seguridad media en la
relacion entre los SMS y estos resultados.
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Método: los datos de 1028 participantes se analizaron mediante diversas técnicas estadisticas en el programa
AMOS. Los métodos incluyeron analisis de correlacion para evaluar las relaciones entre variables, pruebas
de chi-cuadrado para comparaciones categoricas, regresiones lineales multiples para modelar los efectos
directos de los SMS sobre las variables dependientes y ANOVA para comparaciones de grupos basadas en
los niveles de implantacion de los SMS. Se utilizo el modelo de ecuaciones estructurales (SEM) para probar
relaciones complejas, incluidos los efectos indirectos mediados por la cultura de seguridad.

Resultados: los resultados indican que la implantacion de los SGS mejora significativamente la salud en el
trabajo, la productividad de los empleados y los resultados financieros de la organizacion. Las organizaciones
con una mayor madurez en SMS presentan mejores registros de seguridad, mayor satisfaccion de los empleados
y mejores resultados financieros.

Conclusiones: los resultados subrayan la importancia de los SGS para fomentar un lugar de trabajo mas
seguro y productivo. Un SGS sélido no sélo mejora la seguridad en el lugar de trabajo, sino que también
contribuye al éxito general de la organizacion al mejorar el bienestar, la retencion, la productividad y los
resultados financieros de los empleados.

Palabras clave: Sistemas de Gest,ic')n de la Seguridad; Salud en el Lugar de Trabajo; Cultura de Seguridad;
Productividad de los Empleados; Exito Organizativo; Modelizacion de Ecuaciones Estructurales (SEM).

INTRODUCTION

A safety management system (SMS) is often regarded as a tool designed and implemented to improve safety
performance. However, the successful implementation of an SMS depends not only on its design but also on
the people involved. The effectiveness of an SMS relies heavily on those responsible for establishing company
policies and allocating resources. Therefore, fostering a strong safety culture within the organization is crucial
for enhancing security outcomes alongside the implementation of SMS.™ Organizations’ SMS are designed to
identify preventable risks, and continuously monitor and address potential or actual harm. These systems consist
of key components such as, policy, organization, planning, execution, assessment and continuous improvement.
The foundation of these systems is based on understanding complex interactions between people and variant
agents can lead to risk and harm.® SMS aimed to identify the key pillars and trade-offs are most prevalent in
the operations of Polish businesses, in which both large and small were legally required to implement SMS.
In response to contemporary management concepts, which heavily focused on productivity, efficiency, and
effectiveness, proven inadequate during disruptions, resilience was also integrated into safety management.®

As the digital revolution accelerates the integration of information technologies into home, it enhances
safety, comfort, and energy efficiency concerns. In the development of smart living environment incorporating
interaction, monitoring and automation of SMS can provide the capability to perform integrated sensory
analysis. This integration ensures safety consideration for individuals.®
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Figure 1. Conceptual framework for SMS introduction
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The growing quantity and complexity of processing facilities and operations in the process sector have
accelerated in response to the rising global energy consumption. These advancements have increased exposure
to higher levels of risk, necessitating immediate action to ensure safety and mitigate potential hazards.
Process safety failures can lead to consequences, including the loss of lives, environmental damage, property
destruction, legal action, harm to the company reputation, and substantial financial losses.®

Hospitals remain focused on ensuring patient safety. Despite extensive efforts to provide safe care, patients
yet experience adverse events during treatment. Medical professionals have worked extensively to enhance the
safety of both patients and clinic staff. Hospital administrators have encouraged clinical staff to actively engage
in safety management protocols as a key aspect of these initiatives. In addition to developing and implementing
safety management protocols, standards, and training programs, administrator have also promoted the adoption
of safety practices from other industries that prioritize safety. This ensures a comprehensive approach to risk
management.® Figure 1 shows the factors of the safety management system.

Research objective

The research aims to examine the impact of SMS, on various work place outcomes, including workplace
health (WH), safety culture (SC), employee productivity (EP), organizational financial performance (OFP),
employee retention (RE) and employee satisfaction (ES). Additionally, the investigation explores how safety
mediates relationship between SMS implementation and these key workplace outcomes.

Related works

A framework that enabled effective comparison when selecting a process safety management (PSM) system
tailored to the specific needs of an organization was developed.” It examined the theoretical functions and
industrial application of 21 PSM systems. The integrated process safety management system (IPSMS) model
was almost reliable for ensuring comprehensive process safety; it was thought to be the most dependable for
guaranteeing thorough process safety. The analysis focused on only one model, which left out important details
of various industry demands.

The investigation focused on accidents, the economy, legislation, society, healthcare, and macro governance
in industrialized countries. ® the most commonly applied model for comparing governance structures in nations
was multiple differential governance. While engaging in multiple fostering interactions, these nations have
diverse administrative system and framework. It was recommended that adopting a government led, multi
subject collaborative management method with low cost improved its control over the health and safety of
workers. The research only focused on developed nations, limiting its applicability to developing countries with
different economic and governance structures.

The analysis employed fuzzy cognitive mapping (FCM) to assess the efficacy of the process within the
occupational safety and health management system (OSH MS).® A total of 16 items were created for the
model, 15 of which represented different system operations and one of which represented safety performance.
Simulations demonstrated that the effectiveness of leadership significantly improved safety performance, and
suggested that the FCM enhanced the effectiveness of OSHMS. FCM simulations, while useful for modeling
complex systems, may oversimplify dynamics by not accounting for all variables and interdependencies.

Almost, 155 responses across two companies were involved, to explore the relationship between senior
executive safety management methods and safety behavior. '@ The findings revealed that safety version
positively influenced involvement, while safety concern possessed favorable impact on compliance.
Additionally, individuality indirectly affected safety behavior. To enhance the safety performance, the report
recommended taking steps to strengthen leadership in safety within organizations. It included fostering the
culture of accountability and ensuring the safety leadership integrated into every level of organizations. Small
sample size of 155 responses from only two organizations limited its generalizability to other industries. To
examine the relationship between safety culture and organizational management characteristics within the
colligative aviation program and access the influence of management practices and policies was the objective.
(" Quantitative analysis was conducted. The analysis focused on key organizational management characteristics
and resilient safety culture within the collegiate aviation program. The research should find the reliability and
construct validity in the measurements. The focus was limited to undergraduate aviation schools, and the
cross-sectional nature made it difficult to capture informal interactions.

The effectiveness of process safety management (PSM) in the organizational sectors was examined. ? It
utilized publicly accessible PSM performance statistics from the previous 25 years. The findings indicated that
while PSM processes have become more advanced, certain underlying causes of incidents, such as system
failures, human error posed significant challenges. The research identified critical gaps in the PSM programs.
The research was solely based on the publicly accessible data, which may not fully represent the true scope of
PSM internal working of organizations.

The investigation on how proactive safety practices affect small company hazard identification, safety
management, and procedures in all small companies was done. ® Quantitative analysis was conducted to
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collect data from small industries, statical methods, such as SEM to analyze the relationship between the
variables. The result indicated the positive relationship between proactive occupational safety strategies
(POSS), proactive occupational safety factor (POSF) and productive safety behavior, leading to improved safety
management. The model was limited by cross sectional design, which restricted the ability to infer causality
between the variables.

To determine the most important elements impacting SMS, an analysis was performed by analyzing the risks
associated with energy investments and SMS using a hybrid interval-valued intuitionistic fuzzy (IVIF) decision
technique. " The IVIF approach was applied to handle uncertainties in decision making process. The findings
revealed that the hybrid decision making process provided logical and reliable outcome for prioritizing SMS
components and managing risks. The reliance on the judgement of decision making introduced bias into ranking
and weighting process.

The identification and mitigation of occupational health and safety hazards was the main goal to evaluate
the effect of workplace hazards on safety in small enterprises. ' The research utilized direct interview and
propagator questionnaires to collect data from employees in small organizations. The results were compared
with the data from European agency for safety and health at work to evaluate and identify the psychophysical
risk in organizations. The finding demonstrated that physical and psychophysical variables were the primary
occupational hazards in small organizations. The research limits reliance on self-reported data from interviews
and questionnaires, which may lead to inaccuracies.

The differences between behavioral safety, participatory ergonomics, and important participatory safety
management techniques were explored. (9 It provided a comprehensive understanding of safety management
through participation. Participatory ergonomics and behavioral safety were examined using a qualitative
method. The analysis revealed that both variables share the common principles, including worker involvement,
continuous improvement, and proactive risk management. The integration offered the more holistic approach
to safety management by aligning human behavior and ergonomic design. It primarily relied on secondary
sources, which limited the scope of perspective.

METHOD

The present investigation involved analyzing data from 1028 participants using AMOS software. The variables
considered included workplace health (WH), safety culture (SC), employee productivity (EP), organizational
financial performance (OFP), employee retention (RE) and employee satisfaction (ES). To assess the impact of
the SMS on these various workplace outcomes, a combination of statistical techniques was effectively utilized,
including multiple linear regression models, ANOVA, chi-square test, and SEM analysis. The analyses were
conducted to assess the relationship between SMS and the identified workplace variables.

Hypothesis development

WH }‘\
ER 1

S
—
- > -
>

ER 2
: OFP 1
5 > OFP <
=
-
EP 1 o LA OFP 2
™ i
EP i

EP 2 ES1

ES

ES 2

Figure 2. Conceptual framework for hypothesis
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The development of hypothesis in the research focuses on exploring the direct effects of SMS on workplace
outcomes such as health, productivity and financial performance. The hypotheses used in the research are as
follows:

H1: Workplace health (WH) has a direct positive impact on employee retention (ER).

H2: Safety culture (SC) positively influences employee retention (ER) through its impact on employee
satisfaction (ES).

H3: Employee productivity (EP) positively impacts organizational financial performance (OFP).

H4: Employee satisfaction (ES) mediates the relationship between workplace health (WH) and employee
retention (ER).

H5: Safety culture (SC) enhances organizational financial performance (OFP) by improving employee
productivity (EP).

Hé6: The relationship between employee productivity (EP) and organizational financial performance (OFP) is
moderated by employee satisfaction (ES).

H7: Workplace health (WH) positively influences employee retention (ER), with employee satisfaction (ES)
acting as a mediator. Figure 2 shows the conceptual framework of the developed hypotheses.

Variables
Certain variables are used to analyze the relationship between SMS and the identified workplace variables.
The description for each variable is represented in table 1.

Data collection

Data were collected from 1028 participants focusing on various demographic factors including age,
gender, education level, occupation, safety management experience, occupation, work place size, and SMS
implementation. The participants’ demographic information is presented in table 2.

https://doi.org/10.56294/h12022109
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Questionnaires
The questions used in the analysis were designed to collect data on how SMS is improving workplace health
and organizational success. Table 3 shows the variables-based questionnaires.

A Likert scale is an analytical instrument frequently used in research to measure attitudes, opinions, or
perceptions. It evaluates participants’ perceptions of the SMS on workplace outcomes. Likert scale is commonly
employed to measure factors such as safety culture, employee satisfaction, and SMS effectiveness. Strongly
disagree to strongly agree responses are scored on a five-point Likert scale.

Statistical Tools

The research employs AMOS software and SEM to analyze the relationship among SMS, EP, SC and organizational
outcomes. SEM enables the assessment of both direct and indirect effect between the variables. Multiple linear
regression analysis explores the direct effect of SMS on key workplace variables, while Analysis of Variance
(ANOVA) is applied to compare group difference based on SMS implementation level. The analysis validates the
model’s offering insight into SMS impact on productivity and performance.

e ANOVA is used to assess the impact of SMS on various organizational outcomes, specifically
comparing the variables across the different level of SMS implementation. ANOVA allows the comparison
of these to determine whether significant differences exist in the workplace outcomes.

e Multiple linear regressions is the statistical technique used for analyzing the connection between
several autonomous variables and a dependent variable. Simulating and measuring the independent
factors influencing the dependent variable is its primary objective. Regression analysis is essential for
data-driven decision-making because it can be used to forecast results, spot trends, and assess the type
and strength of correlations.

e SEM analysis is a method used for analyzing the direct and indirect interactions between variables.
By enabling this path analysis, researchers assess intricate causal pathways and moderating effects. It
illustrates how variables affect one another by using path diagrams to graphically depict the interactions
between independent, dependent, and mediating factors. Path analysis offers a more profound
understanding of the mechanisms behind observed occurrences by examining multiple interactions at once.

https://doi.org/10.56294/h12022109


https://doi.org/10.56294/hl2022109

7 Agrawala SK, et al

e Correlation analysis is the statistical analysis that is used to discover if there is a relationship
between the variables, and provide the strong relationship among the variables. Essentially, correlation
analysis is used for spotting pattern. An optimistic correlation results in both variable increases in relation
to each other, while an adverse correlation means that as one variable decreases, the other increases.

e Chi-square is used to assess if categorical variables significantly correlate with one another. It
contrasts the actual frequency of an event with the frequency predicted by a particular hypothesis. A
significant difference is shown by a chi-square value, whereas no relationship is suggested by a low value.

RESULTS AND DISCUSSION
This part highlights response recordings and illustrations while presenting the analysis results using
quantitative and structural models. The ANOVA analysis for a number variable is displayed in table 4.

ANOVA

The Sum of Squares (SS) measures the variance within and across groups. The number of independent
observations is indicated by the Degrees of Freedom (DF). The calculation of Mean Square (MS) involves dividing
sum of square (SS) by DF. The p-value evaluates the reliability of the statistic, and the F-Statistic (F) calculates
the ratio of variability within a group to between-group variability. Every variable has results that are significant
(p-value < 0,05), signifying that there are substantial differences between groups for each variable.

Multiple linear regression
The results obtained by implementing multiple regression analysis are portrayed in table 5.

For every unit change in each independent variable, the individualized coefficients (B) display the change
in the variable that is dependent. Each predictor’s strength in comparison is represented by its standardization
coefficient (B). The t-value and p-value assess each coefficient’s significance, while the standard error (SE)
indicates how accurate the coefficients are. With the greatest standardized coefficient (B8 = 0,41) for employee
productivity (EP), all variables exhibit significant associations (p-value< 0,001). Table 6 shows the correlation
analysis for the variables and figure 3 represents the correlation matrix.

https://doi.org/10.56294/h12022109
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Figure 3. Correlation analysis for SMS key variables

Since all of the diagonal values are 1, there is complete connection between them. Off-diagonal values,
which range from 0,38 to 0,80, indicate moderate to strong positive correlations. These values show the
direction and intensity of associations between pairs of variables. ES and SC (0,76) and EP and ES (0,80) have
the strongest connections.

Measurement model fit

In a structural equation model, a measurement model establishes the connection between latent constructs
(factors) and measured variables (indicators). Factor loadings, which indicate the magnitude of the correlations,
are commonly included in this model. It is crucial to guaranteeing the dependability and validity of the
constructions being assessed. CR is the composite reliability and average variance reliability is called AVE.
Table 7 exhibits validity and reliability data. In addition, Figure 4 shows the measurement model efficiency.
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Figure 4. Measurement model evaluation for the construct SMS variables

Strong internal consistency is indicated by a values that are higher than the permissible cutoff of 0,7. Good
indicator quality is indicated by factor loadings greater than 0,75. The robustness of the measures is ensured
by CR values more than 0,80, which validate construct accuracy and validate convergent validity.

Path Analysis
The outcomes obtained for hypothesis testing is represented in Table 8. Furthermore, the modelling of path
analysis is shown in figure 5.
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Figure 5. Illustration model for path analysis
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The path coefficient, t-value, p-value, R? standard error (SE), and the hypothesis’s level of support are
all included in each hypothesis. With high R? values suggesting excellent model fit, all hypotheses exhibit
statistically significant results (p-value < 0,001), and most are categorized as “Well-Supported,” with the
exception of H6, which is supported.

Chi-square
The chi-square test results for the different identified variables are shown in table 9.

Table 9. Chi-square test outcomes for the variables
Hypothesis Chi-Square Value (x2) Degrees of Freedom (DF) p-value Significance Level

WH 12,34 3 0,004 Significant
SC 10,56 3 0,012 Significant
ER 15,78 4 0,001 Significant
OFP 9,23 3 0,026 Significant
ER 11,89 3 0,008 Significant
ES 14,56 4 0,003 Significant

The link between observed and predicted frequencies is tested using the chi-square values (x?). DF represents
the number of independent categories. P value indicates statically significance, and all hypothesis show
significant results ( value < 0,05), confirming that the relationship tested are meaningful at the significance level.

DISCUSSION

This section discusses the findings, providing a better understanding of the relationship between key
factors. ANOVA analysis reveals the significant differences, indicating variability across the variables. All of the
coefficients in multiple linear regressions are statistically significant, demonstrating the predictors’ substantial
influence on the dependent variable. The results of correlation analysis show that there are moderate to strong
positive associations between the variables, with some pairs exhibiting the highest correlations. These strong
correlations are confirmed by SEM analysis, which demonstrated high model fit and robust route coefficient.
Finally, the chi-square test validates the relationships and reaffirms the importance of these interactions.

CONCLUSIONS

The impact of SMS on key workplace outcomes was analyzed, including workplace health, safety culture,
employee productivity, employee retention and employee satisfaction. Using data from 1028 participants and
employing statistical techniques such as correlation analysis, chi-square tests, multiple regression analysis and
SEM, the results showed that SMS implementation significantly improved safety and productivity outcomes.
Further, the research highlighted that safety culture mediated the relationship between SMS and these
outcomes. Organizations with higher SMS reported better safety records, increased employee satisfaction,
and enhanced financial performance. The resilience on cross-sectional data may limit the ability to observe
long term effects. Future research could explore the sustained impact of SMS over time and across different
organizational contexts.
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