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In industrial safety management, risk is typically assessed as the product of accident frequency and severity. This
traditional approach provides simplicity and practical usability. However, it neglects the influence of human factors such
as employment tenure, which significantly affects accident probability and behavioral reliability. Workers' experience,
adaptation, and cognitive fatigue evolve over time, leading to non-linear changes in their risk profiles.

This study proposes an extended risk assessment framework that integrates a tenure- based weighting function, w(t), into
the conventional equation

Risk = Frequency x Severity x w(t)

The weighting function w(t) represents a dynamic modifier that reflects behavioral and cognitive characteristics as a
function of employment duration t. Various forms of w(t) are discussed to illustrate organizational differences in risk
evolution. For example, newly hired workers may exhibit high initial risk due to inexperience, mid-career workers may
show complacency risk arising from familiarity, and long-tenured employees may experience increased risk related to
fatigue accumulation or routine degradation.

By incorporating w(t), the proposed model enables differentiated risk estimation across tenure groups, offering practical
implications for targeted safety management. It supports data-driven allocation of preventive resources such as
onboarding programs for new workers, refresher training for mid-career staff, and fatigue mitigation strategies for
experienced employees.

The study aims to provide conceptual and theoretical insights rather than empirical validation, serving as a foundation for
future research that quantitatively analyzes tenure- related safety effects. Integrating human factors like employment
tenure into risk assessment enhances both analytical precision and managerial relevance in industrial

safety practice.
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