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ABSTRACT

Introduction: Workplace safety is a critical factor for organizational success and the protection of human
capital. Safe behavior among employees is influenced by various psychological and organizational
factors, including safety climate and safety motivation. Considering the importance of enhancing safety
motivation and the lack of standardized indigenous tools in Iran, this study aimed to culturally adapt the
Self-Determination Safety Motivation Scale (SDSM) and examine its mediating role in the relationship
between safety climate and employees’ safe behavior at Kavir Steel Complex in Aran and Bidgol County.

Material and Methods: This analytical cross-sectional study was conducted in 2024 among 256
production line employees. Data were collected using the Safety Climate Questionnaire, the Safe Behavior
Questionnaire, and the Persian-adapted SDSM. The adaptation process included forward—backward
translation, content validity evaluation by experts, and confirmatory factor analysis. Data were analyzed
using SPSS version 26 and structural equation modeling with SmartPLS version 4.

Results: The findings indicated that safety climate had a positive and significant effect on safe behavior (B
=0.608, p < 0.001), and safety motivation significantly mediated this relationship (B = 0.388, p < 0.001). It
is noteworthy that the direct relationship between safety climate and safety motivation was significantly
negative. The structural model explained approximately 42% of the variance in safety behavior (R? =
0.419), indicating satisfactory predictive power. Model fit indices (NFI = 0.91, SRMR = 0.06) demonstrated
a satisfactory model fit. Convergent validity, discriminant validity, and construct reliability were all
confirmed at acceptable levels.

Conclusion: The results highlight the importance of fostering a positive safety climate and strengthening
employees’ intrinsic motivation in high-risk environments to reduce workplace accidents and promote
organizational health. These findings can serve as a foundation for policy-making and training programs
in the field of HSE.

Keywords: Safety motivation, Safety climate, Safe behavior, Self-determination theory, Structural equation
modeling, Scale validation.
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1. INTRODUCTION

Occupational safety remains a cornerstone of
organizational sustainability, particularly within
high-risk industries such as steel manufacturing,
where workers are routinely exposed to hazardous
processes, heavy equipment, extreme temperatures,
and complex operational tasks. Despite substantial
advancements in engineering controls, regulatory
frameworks, and safety management systems,
unsafe behaviors continue to account for a large
proportion of workplace incidents across industrial
settings. Consequently, identifying organizational
and psychological determinants of safety behavior
has become an essential priority for researchers,
safety professionals, and policymakers.

Safety climate, defined as employees’ shared
perceptions of the organization’s commitment
to safety, is consistently regarded as one of the
most influential organizational factors affecting
safety outcomes. A strong safety climate has
been shown to promote safety compliance, foster
safety participation, enhance communication, and
reduce incident rates. However, organizational
conditions alone do not fully determine safety
behavior. Psychological factors, particularly safety
motivation, play an equally crucial role.

Grounded in Self-Determination Theory (SDT),
safety motivation can range from amotivation
to intrinsic motivation, capturing the degree to
which individuals internalize the importance of
safety and voluntarily engage in safe practices.
Employees who perceive safety as personally
meaningful are more likely to maintain consistent
and proactive safety behaviors, even in the absence
of external enforcement. Despite the importance of
these concepts, few empirical studies in Iran have
examined the mediating role of self-determined
safety motivation in the relationship between safety
climate and safety behavior, especially in high-risk
industrial contexts. Furthermore, the absence of a
validated Persian version of the Self-Determined
Safety Motivation Scale (SDSM) has been a
significant methodological gap.

Objectives

This study aimed to address these gaps by (1)
translating, culturally adapting, and validating the
Persian version of the SDSM; and (2) developing and
testing a structural equation model to examine how
safety climate predicts safety behavior directly and
indirectly through self-determined safety motivation
among workers in a steel manufacturing complex.
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2. MATERIAL AND METHODS

A cross-sectional analytical study was conducted
among 256 employees working in production units
ofamajor steel companyin Iranin2024. Participants
were selected using convenience sampling, with
an inclusion criterion of at least one year of work
experience. Data collection instruments included
a demographic questionnaire, a validated safety
climate scale measuring dimensions such as
managerial commitment, communication, hazard
perception, safety responsibility, and awareness; a
safety behavior scale assessing safety compliance
and participation; and the Persian-adapted SDSM
measuring amotivation, external regulation,
introjected regulation, identified regulation, and
intrinsic motivation.

The translation process followed a standardized
forward-backward translation protocol performed
by bilingual experts, followed by expert panel
review and reconciliation. The Persian SDSM
underwent face and content validity assessment
using qualitative expert judgment and quantitative
indices.  Reliability ~was assessed through
Cronbach’s alpha, composite reliability, and rho
coefficients. Construct validity was evaluated
through exploratory and confirmatory factor
analyses. Structural equation modeling was
performed to test direct and indirect relationships
among variables, and overall model quality was
assessed using fit indices such as SRMR and NFI. A
Self-Determination Index (SDI) was calculated to
quantify autonomy-driven safety motivation.

3. RESULTS AND DISCUSSION

The results revealed several significant
findings regarding the complex interplay among
organizational climate, motivation, and safety
behavior. Participants predominantly consisted
of male workers with varying educational
backgrounds, work experience, and job positions,
reflecting the structure of the steel industry
workforce. Psychometric analysis confirmed that
the Persian SDSM possessed robust validity and
reliability. All items demonstrated acceptable
content validity, while reliability metrics for all
subscales exceeded recommended thresholds.
Convergent and discriminant validity were also
supported. These findings indicate that the Persian
SDSM is a psychometrically solid instrument
suitable for evaluating safety motivation in Iranian
workplaces.

The structural equation model indicated that
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safety climate had a strong, direct, and positive
influence on safetybehavior. Workers who perceived
higher levels of management commitment, safety
communication, and workplace hazard control
were more likely to comply with safety procedures
and actively participate in safety activities. This
reinforces the critical role of organizational context
in shaping safety outcomes and demonstrates that
safety climate functions as a proximal determinant
of both compliance and participatory safety
behaviors. When employees believe safety is
prioritized, they tend to take ownership of their
safety responsibilities and engage more consistently
in safe practices.

Self-determined  safety motivation also
emerged as a significant and positive predictor
of safety behavior. Employees with higher levels
of identified regulation and intrinsic motivation
exhibited stronger and more consistent safety
performance. This underscores the importance of
internalized motivation: when individuals perceive
safety behaviors as personally valuable rather than
externally mandated, their engagement becomes
more autonomous, persistent, and proactive. This
internalization process fosters deeper commitment
to safety and enhances the likelihood of voluntary
participation in safety-related activities.

However, an unexpected finding was the
negative relationship between safety climate and
safety motivation. While counterintuitive, this
relationship may reflect contextual characteristics
of high-risk industries where highly prescriptive
safety environments and strict regulations
could lead employees to perceive safety as
externally controlled rather than autonomously
chosen. Excessive emphasis on compliance
and oversight may reduce employees’ sense of
autonomy, diminishing intrinsic or identified
forms of motivation. This suggests that even well-
intentioned safety management practices may
inadvertently suppress internal motivation if they
rely predominantly on directive approaches rather
than autonomy-supportive strategies.

Despite this negative association, safety
motivation played a significant mediating role
in the relationship between safety climate and
safety behavior. This implies that, although
safety climate does not necessarily foster higher
autonomous motivation, motivation still serves
as an important psychological mechanism linking
organizational factors to behavioral outcomes.
In other words, safety climate exerts both direct
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influence and indirect effects through motivational
pathways, demonstrating the interconnectedness
of individual and organizational determinants of
safety performance.

The model explained approximately 42% of
the variance in safety behavior, indicating strong
predictive accuracy. The acceptable model fitindices
also confirm the robustness of the structural model
and align with theoretical expectations about the
determinants of safety performance. Collectively,
these findings provide a refined understanding of
how safety climate and motivation interact to shape
safety behavior within industrial contexts.

From a practical standpoint, the integrated
findings highlight several essential implications for
enhancing safety in high-risk environments. First,
strengthening safety climate remains essential.
Organizations must maintain visible leadership
commitment, improve the clarity and frequency
of safety-related communication, and foster
mutual trust between workers and management.
Second, efforts to enhance intrinsic and identified
safety motivation should be prioritized. Training
programs should emphasize the personal value of
safety, encourage reflective learning, and promote
ownership of safety responsibilities. Autonomy-
supportive  leadership  approaches—such as
involving employees in safety decision-making,
soliciting their feedback, and recognizing their
voluntary safety behaviors—may counteract the
tendency of controlled environments to suppress
intrinsic motivation.

The unexpected negative association between
safety climate and motivation further emphasizes
the need for a balanced approach. Rather than
relying solely on directives, rules, and enforcement,
organizations should cultivate a supportive
environment where workers perceive safety as
personally meaningful. When autonomy and
organizational structure are aligned, safety behaviors
become both consistent and internally driven.

In summary, the combined results highlight
that workplace safety is influenced by an integrated
set of organizational and psychological factors. A
positive safety climate establishes the foundation
for safe work practices, while self-determined
motivation enhances employees’ willingness
to engage in safety behavior consistently and
voluntarily. The validated Persian SDSM provides a
valuable tool for future research and organizational
assessments, enabling more accurate evaluation of
motivational processes related to workplace safety.
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4. CONCLUSIONS

This study successfully validated the Persian
version of the Self-Determined Safety Motivation
Scale and developed an evidence-based model
explaining how safety climate and safety motivation
interact to influence safety behavior in high-risk
industrial environments. The findings demonstrate
that both safety climate and internalized safety
motivation are essential determinants of safety
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performance. Although the relationship between
safety climate and motivation may be complex
in highly regulated environments, the overall
model emphasizes the importance of improving
both organizational conditions and motivational
processes. Strengthening safety climate, promoting
autonomy-supportive practices, and fostering
intrinsic motivation can collectively enhance
safety behavior, reduce workplace incidents, and
contribute to a more resilient safety culture.
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