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Human error remains a dominant contributor to major accidents in high-hazard industries, despite advances in
engineering safeguards and process safety. Traditional incident investigations often focus retrospectively on identifying
root causes, while proactive human reliability analyses aim to predict and prevent failures before they occur. However,
these two approaches are rarely integrated within a single coherent framework.

This paper introduces TABIE (Task Analysis Based Incident Evaluation), a structured methodology that integrates
prospective and retrospective human error analysis to strengthen both incident investigation and risk reduction. Rooted
in the SHERPA human reliability framework and Safety Critical Task Analysis principles, TABIE combines Hierarchical Task
Analysis (HTA), Accident Sequence and Precursor (ASAP) modelling, structured failure mode identification, and systematic
evaluation of Performance Influencing Factors (PIFs).

TABIE enables analysts to trace accident pathways from immediate operational failures back to latent organisational and
task design weaknesses. A key innovation is the development of a quantitative Quality Index (Ql), derived from weighted
PIF ratings, which supports comparative evaluation of alternative failure modes and provides a rational basis for
prioritising interventions.

The methodology is illustrated through a process industry case study involving maintenance-related latent failures, alarm
inhibition, and breakdown of operational barriers leading to a reactor explosion. The analysis demonstrates how precursor
failures propagate into operational phases and how systematic evaluation of PIFs supports identification of the most cost-
effective risk reduction strategies.

By bridging the gap between learning from past incidents and forecasting future vulnerabilities, TABIE provides a scalable
and practical tool for enhancing organisational resilience. The approach supports more defensible decision-making,
improved barrier management, and proactive optimisation of human performance in safety-critical systems.
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