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in the official reports. The analysis identified three dominant qualitative themes, including the
domino effect of latent organisational failures. Deficiencies in safety management systems
(SMS) and management commitment are predictably cascading into active frontline errors.
The study also identifies the contextual drivers of procedural non-compliance, which is shown
to be a symptom of deeper system pressures such as production goals and resource-strapped
environments rather than a root cause. The data also points to the ongoing failure to learn
culture, as demonstrated by the persistence of similar failure patterns, such as hot work permit
failures and tank overfills, across decades and industries. This paper concludes that qualitative
narrative analysis is needed to understand the why of systemic failures and offers the
actionable context required to design resilient safety systems.

1. Introduction

Industrial safety research has sought to understand the aetiology of catastrophic incidents that have caused loss of life and
billions of dollars in economic damage for decades [1-4]. This effort has driven a much-needed shift in safety thinking,
moving the analytical focus from individual human error to the complex, systemic failures that set the stage for disaster
[2, 5-8]. The early person-centred models, which largely attributed accidents to individual mistakes or transgressions,
have been replaced by systemic models. These modern underpinnings, including the Reason Swiss Cheese Model,
highlight that active errors by frontline staff are only the last link in a chain triggered by latent conditions. Catastrophes
often result from resident pathogens within the system, such as poor design, lack of training, and poor management
decisions that often lie dormant until a catastrophe occurs [2]. This systemic paradigm is a fundamental departure from
prior approaches and the foundation of modern safety science [7-9].

However, despite this theoretical maturity, recent research shows that high-hazard industries remain characterised by
increasing complexity and interdependence, leaving residual risk of catastrophic accidents [10-11]. Advanced
quantitative modelling, such as Bayesian networks and network centrality analysis, has greatly improved the ability to
identify contributing factors, but a large gap remains in translating this knowledge into practical safety management [12—
13]. Quantitative data may identify the most common factors, but they often fail to explain how those factors interact
dynamically or why they persist under regulatory scrutiny [6, 14]. For example, statistical analyses often find procedural
non-compliance as a major factor, but a list of factors does not reveal the organisational story behind why the personnel
failed to comply, whether it was because of production pressure, impracticable procedures, or resource-limited
environments [15-17].

Modern literature also shows that purely statistical approaches are often limited by data heterogeneity and the lack of
causal interaction analysis [18-19]. There is growing recognition that accidents are emergent phenomena arising from
interactions among human, technical, and organisational factors in complex socio-technical systems [20-21]. A lack of a
cross-industry systemic perspective keeps insights fragmented, and the normalisation of deviance persists, allowing
organisations to accept increasing levels of risk until a catastrophe occurs [22-24]. In this paper, we address these
limitations of current statistical methods, such as restricted cross-sector comparison and inadequate integration of
organisational factors. It provides a systematic narrative analysis of 62 catastrophic industrial incidents investigated by
the U.S. Chemical Safety and Hazard Investigation Board (CSB) and the UK Health and Safety Executive (HSE) [25—
27]. This study goes beyond the numbers to explore how latent organisational failures lead to active errors and what
systemic pressures drive non-compliance with procedures, offering a pragmatic approach to developing truly resilient
safety systems [28].

2. Materials and Methods

2.1 Research Methodology and Qualitative Framework

A qualitative framework was chosen because while quantitative data can identify the prevalence of failure contributors,
a narrative methodology is needed to understand the why of systemic failures by exposing the intricate interactions and
causal pathways that often elude statistical models. We use systematic qualitative narrative analysis to investigate the
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underlying causes of catastrophic industrial incidents [29-30]. This question is framed within the systems paradigm of
accident causation, which treats safety not as the absence of component failure but as an emergent property of complex
socio-technical systems.

2.2 Sampling Approach and Data Acquisition

Using purposive sampling, we selected 62 catastrophic industrial accidents that occurred between 2000 and 2025. We
also collected the data only from detailed investigation reports published by the UK Health and Safety Executive (HSE)
and the U.S. Chemical Safety and Hazard Investigation Board (CSB) [31-32]. These institutions were chosen because of
their worldwide recognition for conducting thorough and impartial investigations with a focus on systemic organisational
issues rather than individual culpability [33]. We selected cases with sectoral diversity and current relevance, focusing on
those classified as catastrophic and drawn from the manufacturing, oil and gas, or chemical processing industries.

2.3 Qualitative Variable Specification

This study defines the qualitative variables as three basic emergent thematic codes [34], chosen to meet methodological
rigour requirements. The first variable, the domino effect of latent failures, refers to the cascading of major organisational
deficiencies into active frontline blunders. The second variable is procedural non-compliance as a symptom, meaning the
primary cause is not rule violations but a side effect of systemic pressures, such as production targets. Lastly, institutional
memory and learning failures refer to the recurrence of well-documented failure patterns across facilities or decades,
reflecting a failure to retain safety insights [35].

2.4 Thematic Coding and Analytical Procedure

The analytical procedure followed the well-known six-phase model for reflexive thematic analysis by Braun and Clarke
[36] (2006). The first stages involved the researcher familiarising herself with the data and generating inductive codes
from the narrative descriptions of the 62 cases. Using a two-phase codebook development methodology, these codes were
grouped into larger patterns and specifically addressed latent organisational conditions and active failures as outlined in
Reason's Swiss Cheese Model [2]. The subsequent stages involved analysing and testing these potential themes against
the entire dataset to confirm they represented the narratives. To enable methodological triangulation and provide an
overall view of systemic failure processes, the qualitative findings were compared with quantitative patterns from a
partner study.

2.5 Thematic Saturation and Analytical Rigour

In the study, saturation criteria were applied to assess whether the data were sufficient to ensure the dependability of the
results. The sample size of 62 cases was considered sufficient to reach thematic saturation based on the protocol developed
by [37-38]. This is the point at which analysing more cases does not produce new codes or information themes. Rigour
was further ensured through thick description, using detailed narrative evidence from the reports to provide a transparent
audit trail, and through homogeneity analysis to report the consistency of failure patterns across different industrial
sectors.

3. Results and Discussion

3.1 Quantitative Transformation of Narrative Data

To provide more rigorous data presentation than narrative summaries, the 62 industrial incidents were analysed to identify
the frequency of the three dominant themes, as shown in Table 1. Although each accident is a unique socio-technical
event, the qualitative evidence shows a striking consistency in failure mechanisms across sectors.

Table 1. Frequency analysis of qualitative themes

Frequency  Percentage

Theme Key sub-factors identified (n=62) (%)
Theme 1: Management Commitment, SMS 58 93.5%
The domino effect of latent failures Deficiencies, Resource Allocation

Theme 2: Production Pressure, Fatigue, Poor HSI/ 42 67.7%
Procedural non-compliance as a symptom  Usability

Theme 3: Recurring Hazards (Hot Work, Overfills), 35 56.5%
Failure to learn (recurrent patterns) Lack of Industry Sharing

A total of 67.7% of cases related to procedural non-compliance, yet narratives consistently attributed this to systemic
pressures rather than individual recklessness, supporting a systemic intervention approach. The three themes were chosen
because they are directly relevant to the Reason Swiss Cheese Model and the gaps identified in the current safety science
literature [2]. The domino effect theme was chosen to operationalise the latent conditions described by [5]. The domino
effect provides empirical evidence that management-level decisions inevitably weaken an organisation's defensive
barriers. The study focuses on this cascade to fill the research gap on how high-level failures cascade into frontline
accidents. Moreover, the themes of symptomatic non-compliance and learning failures were chosen to close the gap
between work as imagined and work as done. In this thematic categorisation, a systemic perspective is necessary as
traditional safety research tends to regard rule-breaking and repetition of history as isolated human errors. It highlights
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organisations' failure to maintain institutional memory. The fact that known risks like hot work permit failures are repeated
as in the 25-year data set. Collectively, these themes offer a detailed framework for understanding organisational
breakdown beyond simple frequency counts. We acknowledge some methodological limitations, but the study provided
rich contextual insights. First, the study does not rely on direct observation but on CSB and HSE investigation reports,
which may reflect the biases of the initial investigators [39, 48]. Second, accident investigations are inherently
retrospective and affected by hindsight bias, the story being written with knowledge of the outcome. Finally, the reports
that constitute the dataset are publicly available, but some organisational data may be proprietary or sensitive and not
available, which may limit the scope of the causal analysis.

3.2 Thematic Analysis of Narrative Findings

The qualitative analysis of the 62 incident reports reveals major systemic flaws in some industrial sectors. The narrative
analysis provides a more complete picture of the causes of failure. Table 1 presents the most common elements in
numerical terms. The Appendix provides detailed explanations for each of the 62 episodes, identified by case codes such
as Al or H4, along with full root-cause summaries, to maintain the analytical focus of this section.

3.2.1 The domino effect of latent failures

The narratives clearly illustrate the model of latent conditions leading to active failures that Reason established in 1997.
A particular domino effect is observed, where a failure of management commitment or safety culture is the first domino
to fall [40-43]. For example, the refinery fire in Case H4 shows how a lack of management commitment to process safety
led directly to a corroded pipe that was not replaced and became the active failure. In addition, the tank explosion in Case
Al shows that the tank overfill was facilitated by reduced investment in safety, including cuts in safety staff and the
elimination of an on-site fire brigade. The offshore explosion in Case H3 is the story of the ultimate cascade where
defective safety culture and failed management systems led to severe procedural compliance failures and fatigue. This
culminated in a breakdown in situational awareness and catastrophic failure [44], which suggests that by the time an
operator makes a mistake, the accident pathway has already been largely set by high-level organisational decisions.

3.2.2 Procedural non-compliance as a symptom

The analysis indicates that procedural non-compliance is rarely the primary cause of an event but is an important
contributory factor. Instead, it reflects underlying problems and tensions in the organisation. The non-compliance
examples of the well blowout in Case E3 and the naphtha spill in Case H1 indicate a weak safety culture and a lack of
management commitment to enforcing safe practices. These examples show how safety regulations often take second
place to production goals. The non-compliance in the hazardous discharge Case J8 stemmed from a poor human-system
interface and knowledge-based errors, suggesting the process was not feasible or the operators were not well trained.
Furthermore, the fuel depot investigation in Case E9 shows that fatigue and cognitive load preceded the missed procedure.
These findings strongly suggest that the solution must be systemic, addressing the resource-starved environments and
production pressures that make non-compliance a rational choice for frontline staff [45,49].

3.2.3 The failure to learn and the recurrence of known hazards

One striking theme running through the 62 narratives is a lack of institutional learning that leads to the same accidents
recurring, time and again, from the same latent failures. The catastrophic Fires and Explosions in Cases G1, G2, and J3
were all caused by failures in hot work permit procedures, one of the oldest and most well-understood industrial hazards.
The repetition of this failure implies a systemic failure of the safety management system and the organisational culture.
This is a classic failure mode described in many textbooks. Major tank overfill explosions in Cases Al, E8, and E9 also
resulted from failed safeguards. Several narratives specifically mention a failing learning culture, including Case J10
where the company failed to communicate lessons learned from similar explosions at its other facilities. The qualitative
evidence suggests organisations are fundamentally failing to manage known risks and learn from their own past mistakes.

3.3 Summary

The thematic analysis revealed three key findings that have profound implications for safety theory and practice. First,
failures cascade from the top down. As validated by systemic accident models, latent organisational conditions created
by management decisions, inadequate resource allocation, weak safety management systems, and poor safety culture are
the primary drivers of active frontline failures. This confirms that accidents are organisational failures first and operational
failures second [46]. Second, procedural non-compliance is a symptom. The narratives strongly support the critique of
person-centred safety approaches and demonstrate that non-compliance is often a predictable human response to systemic
pressures such as production goals, unworkable procedures, or resource constraints [15, 50]. Next, organisations are
failing to learn. The recurrence of identical and well-understood accidents involving hot work and tank overfills points to
a profound failure in organisational and industry learning. This supports the concept of the normalisation of deviance and
highlights a failure to capture and apply institutional memory [22, 47]. This study argues that while quantitative data can
identify what to focus on, this qualitative analysis reveals how to intervene by fixing the management culture, resource
allocation, and system designs that enable non-compliance. While this study provides deep contextual insights, several
methodological limitations remain. First, the analysis relies on investigation reports from the CSB and HSE rather than
direct observation, which may introduce investigators' biases; the retrospective nature of accident investigations is
inherently subject to hindsight bias, where the narrative is constructed with the benefit of knowing the outcome.
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4. Conclusions

This qualitative systematic analysis of 62 narratives provides an actionable guide to building resilient systems by
explaining the why behind the statistics. The results confirm that industrial disasters are essentially top-down failures, in
which active errors at the front-line are inevitably triggered by latent conditions created by management decisions. To
build resilience, organisations need to prioritise leading indicators to measure management commitment and redesign
safety systems to reflect how work is performed in the real world under production pressures. Consequently, future safety
practice will need to incorporate formalised learning frameworks to manage growing complexity and interdependencies,
as highlighted in research between 2021 and 2026. These findings provide the needed context to move from mere
compliance to true systemic safety by addressing the underlying organisational narratives.
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Appendix

Sector & Cases Narratives
Bulk Chemical

Handling and Storage
Company Al Refinery
Tank Explosion and Fire

Company A2 Gas Plant
Explosion and Fire

Company A3
Agricultural Supply
Plant Explosion and Fire

This incident was caused by a lack of redundant safeguards for tank overfill prevention
and a deficient safety management system. The company had a lack of standardization in
its design and maintenance of equipment and had reduced its investment in safety,
including cutting safety staff and eliminating its on-site fire brigade.

The explosion was caused by the failure of a brazed aluminium heat exchanger due to
thermal fatigue. The absence of a reliable process to ensure the equipment's mechanical
integrity and the industry's reluctance to share process data on the life expectancy of these
heat exchangers contributed to the failure.

Key factors were shortcomings in federal and state regulatory oversight and a lack of
hazard awareness by the local fire department. The fire department was unaware of the
detonation potential of the stored fertilizer and had not conducted pre-incident planning at
the facility.

Chemical Production
Processes

Company B1 Gas
Manufacturing Plant
Catastrophic

Company B2 Polymer
Manufacturing Chemical
Plant Fire

Company B3 Metal
Smelting Plant Fatal
Explosion and Fire
Company B4 Chemical
Processing Facility Fatal
Fire and Explosion
Company B5 Custom
Synthesis Plant Accident
Explosion and Fire
Company B6 Silicon
Production Plant
Hazardous Chemical
Release

Company B7
Hydrocarbon Production

The explosion was caused by a pump overheating nitrous oxide because it ran dry. The
company lacked an effective safety management system and failed to apply lessons from
previous industry accidents.

This incident was caused by a loss of refrigeration due to severe flooding from hurricane
harvey. The facility’s emergency safeguards failed because they were not properly
protected from the flood, and the company’s risk assessment did not consider this flood
scenario.

"This was an example of the systemic acceptance of substandard practices, where a history
of blockages led to hazardous conditions being accepted as normal."

The incident was caused by a brittle fracture of a cast iron y-strainer. The company's hazard
evaluations consistently overlooked this brittle material, and there was a lack of remote
isolation equipment and deficiencies in emergency response training.

An unexpected chemical decomposition reaction led to this explosion. The companies
involved lacked sufficient process knowledge and failed to conduct a thermal hazard
assessment, and the equipment was improperly designed for the process.

The release was a result of a lack of written procedures, which led to the over-torquing of
bolts. The company failed to perform a risk analysis for the task and lacked a formal policy
for evaluating the risks of simultaneous operations (SIMOPS).

The explosion was caused by an overpressure event in a reboiler. The root causes were
deficiencies in the company’s process hazard analysis (PHA), management of change
(MOCQ), and pre-startup safety review (PSSR) programs.
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Sector & Cases

Narratives

Facility Catastrophe
Plant Explosion and Fire

Particulate Explosion
Hazards

Company C1 Printing

Material Facility Dust

Explosion

The incident was caused by combustible Gilsonite dust. A poorly designed dust collection
system and the company's failure to conduct a proper combustible dust hazard assessment
were key factors.

Thermal and
Overpressure Events
Company E1 Grain
Processing Plant
Explosion and Fire
Company E2 Chemical
Storage Terminal Blaze
Tank Fire

Company E3 Natural
Gas Well Blowout and
Fire

Company E4
Petrochemical Plant
Blast Sequence
Explosions and Fire
Company E5 Industrial
Grinding Services
Accident Fatal Explosion
and Fire

Company E6 Qil and
Gas Dirilling Site
Catastrophe Explosion
Company E7 Polymer
Resin Plant VVapor Cloud
Explosion and Fire

Company E8 Fuel Depot
Blast Analysis Stage |

Company E9 Fuel Depot
Investigation - Fluid
Dynamics Report

Company E10 Industrial
Electrical Accident
Frequency Study
Company E11 Industrial
Electrical Accident
Frequency Study —
Updated cases

This was the cause of this explosion of corn dust. The facility was not designed or
maintained properly to address combustible dust hazards, and the company did not take
corrective actions after a prior fire and explosion.

The fire escalated because the tank was not equipped with remote-controlled valves, a
critical design flaw.

The event was caused by an inherent failure of the safety management system (SMS) and
procedural compliance. The company had not learned from previous incidents in the
industry (learning culture) and lacked management commitment to enforce safe
procedures, which led to the fatal blowout.

The incident was a result of process equipment failures and deficiencies in the safety
management system. A lack of procedures and training for safe startup and shutdown
operations contributed to the incident.

The explosion was caused by an unexpected, reactive chemical. The root cause was a
deficient SMS that lacked appropriate hazard identification and controls for the reactive
chemicals on site. The facility also had an inadequate emergency response plan for this
type of catastrophic event

This fatal explosion was the result of a direct failure in procedural compliance. Workers
did not follow critical safe work practices related to well control. The incident also
highlighted deficiencies in the overall emergency response plan for well site operations.
The explosion was caused by a vapour cloud from equipment. The investigation found a
failure in the learning culture in that the company had failed to learn from safety lessons
from previous near misses and industry accidents. This was exacerbated by poor
procedural compliance and a generally poor SMS.

The initial investigation found the explosion mechanism was due to the safety
management system (SMS) failing. The lack of redundancy (primary and independent
gauge failure) caused the fuel release that then detonated.

This second explanation clarified how, due to lapses in procedural compliance and
management oversight (absence of management commitment), supervisors working in
conditions of high fatigue and cognitive load failed to recognize the overflow resulting in
the ignition of the massive fire.

Electrical incidents with high risk of localized explosion & fire are primarily due to
procedural compliance failure (lock-out/tag-out rules) arising out of lack of situational
awareness during maintenance tasks.

The update analysis confirms that the continued incidence of electrical accidents is
attributable to pervasive rule based mistakes and lack of robust site-wide training to
enforce essential safety procedures.

Vapor Cloud Ignition
Events

Company F1 Renewable
Fuel Facility Fire

Company F2 Aerosol
Storage VCE Hazard
Evaluation

The fire was caused by the ignition of flammable material released due to a breach in the
system. The root causes were traced to issues with equipment reliability within a weak
safety culture and failures in procedural compliance during maintenance or operational
work. The incident also highlighted insufficient management commitment to uphold
equipment integrity standards.

This preventative study examines the potential for a loss of containment of propellant (a
flammable vapor) as a result of a failure of the equipment, and the need for strong system
redundancy to prevent the severe catastrophic potential.

Ignition Source Control

Failures
Company G1 Polymer
Production Plant
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This maintenance fire was the result of a procedural compliance failure during hot work
operations. Problems were identified with SMS and poor safety culture, and insufficient
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Sector & Cases

Narratives

Ethylene Release and
Fire

Company G2 Industrial
Packaging Plant
Maintenance Blast

Company G3 Pipeline
Logistics Terminal Flash
Fire and Explosion
Company G4 Elevated
Work Equipment
Accident Analysis
Company G5 Heavy
Machinery
Manufacturing Control
Error

resources were allocated to ensure critical safety programs and procedures were
adequately carried out.

The explosion was caused by hot work being performed near an area containing flammable
materials. The investigation highlighted a failure in procedural compliance related to the
hot work permit system. This was supported by a deficient SMS, a weak safety culture,
and a lack of visible management commitment to robust hot work controls.

This incident's primary root cause was a failure in equipment reliability that led to a release
of flammable vapors. The SMS was found to be deficient in ensuring the mechanical
integrity of the equipment, allowing the critical failure to occur.

MEWRPs are frequently used for tasks involving high fire risk (e.g., cutting/welding).
Accidents, often caused by skill based errors and design flaws in controls, can exacerbate
the hazards associated with hot work

The involuntary operation of controls, caused by poor usability and design flaws, creates
a sudden, uncontrolled machine movement that can rupture lines or cause impacts, leading
to sparking and the ignition risks of hot work.

Petroleum Refining
Operations

Company H1 Midwest
Refinery Naphtha
Release Tragedy

Company H2 Coastal
Refinery Flash Fire
Event

Company H3 Offshore
Drilling Rig Deepwater
Explosion

Company H4 Bay Area
Refinery Catastrophic
Refinery Fire
Company H5 Southern
California Refinery
Explosion

Company H6 Midwest
Energy Plant Blast and
Blaze

Company H7 East Coast
Refining Complex
Explosion and Fire

This fatal incident was caused by a failure in procedural compliance related to process
changes, highlighting a weak safety culture and poor management commitment. A
breakdown in the change management process allowed the unsafe condition to persist,
which, combined with deficiencies in the SMS, led to the catastrophic naphtha release and
fire.

The flash fire resulted from a release of flammable vapor. Root causes included a failure
in procedural compliance during operations and a deficient SMS. Environmental stressors
were also noted as a contributing factor, suggesting the system or operator response was
vulnerable to external conditions.

This catastrophic event was the result of a massive, layered failure across virtually every
category of safety. Root causes included a breakdown in the safety culture (specifically
just culture, reporting culture, and learning culture), severe procedural compliance
failures, and deficient management commitment. The SMS failed to manage drilling risks,
and organizational design flaws exacerbated decision-making biases and fatigue among
the crew, leading to a breakdown in situational awareness and emergency response.

The fire was caused by a corroded pipe that was not replaced, highlighting a failure in the
company's safety management system and a lack of management commitment to process
safety.

A failure in procedural compliance and the safety management system led to the over-
pressurization of a fluid catalytic cracking unit.

This was a result of a maintenance practice error, as workers did not follow procedures for
isolating equipment before maintenance.

A lack of redundancy and procedural compliance were the root causes. The company failed
to install a backup system and lacked a proper procedure to handle the high-pressure
hazard.

Uncontrolled Chemical
Reactions

Company 11 Southwest
Chemical Fire and
Release

Company 12 Waste
Processing Facility
Explosion

Company 13 Agricultural
Chemical Exposure

Company 14 Vibration
Syndrome Patient Data
Analysis

Company 15
Occupational Health

This incident was poorly managed due to a deficient safety management system and a lack
of procedural compliance. The incident involved a runaway chemical reaction that was not
properly contained.

This was a result of a procedural compliance failure. A lack of proper procedures for
handling highly reactive chemicals led to the explosion.

The illness is a reactive incident (adverse biological response) caused by chemical
absorption, resulting from a failure to enforce procedural compliance and issues with the
PPE usability.

The existence of this analysis indicates a failure in the learning culture, requiring data
mining to understand the patterns of the reactive incident (HAVS disease) and find where
controls are failing.

This effort to gather intelligence on the reactive incident highlights failures in the safety
management system due to insufficient resource allocation for health surveillance and
engineering controls.

journal.ump.edu.my/jceib
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Sector & Cases

Narratives

Referral Insights for
Vibration Syndrome

Loss of Containment
Events

Company J1 Oilfield
Water Injection Plant
Toxic Gas Hydrogen
Sulfide Release

Company J2 Chemical
Manufacturing Facility
Toxic Chemical Release
Company J3 Pulp and
Paper Mill Maintenance
Fire

Company J4 Food
Processing Facility
Toxic Fatal Chemical
Release

Company J5 Waterways
Chemical Spill Event

Company J6 Industrial
Chemical Plant Dual Gas
Chlorine and Hydrogen
Fluoride Releases
Company J7
Petrochemical Complex
Fatal Chemical Release
Company J8 Grain
Processing Facility
Toxic Chemical Release

Company J9 Refinery
Sulfuric Acid
Containment Breach

Company J10 Thermal
Energy Storage Facility
Eruption

Company J11 Marine Oil
and Gas Leakage

Company J12
Subsurface Gas Storage
Safety Review
Company J13 High-
Pressure Pipeline
External Interference
Company J14 Monoxide
Poisoning Incident

Company J15 Hydraulic
injection injury

Company J16 North Sea
Offshore Installation
Safety Metrics
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The release of deadly hydrogen sulfide was caused by a failure in procedural compliance
during maintenance or operational activities. This was supported by a deficient safety
management system that failed to adequately control the hazards associated with working
with highly toxic gases.

A failure in procedural compliance and the safety management system led to this fatal
release. Manual errors and a lack of a clear safety protocol contributed to the incident.

This maintenance fire was caused by a procedural compliance failure during hot work
operations. Deficiencies in SMS and a poor safety culture were identified. Resources were
not allocated sufficiently to ensure key safety programs and procedures were carried out
adequately.

This deadly chemical release was caused by failures in procedural compliance and
inadequate SMS. The investigation found that the incident was attributed to a weak safety
culture and lack of management commitment. Poor change management was also
identified, indicating an untested or poorly documented process change was involved.

The failure of procedural compliance and inadequate SMS led to this deadly chemical
release. The investigation concluded that the incident was caused by weak safety culture
and lack of management commitment. Poor change management was also identified,
indicating that an untested or poorly documented change to a process was involved.

The incident was due to non-compliance with procedures and an inadequate safety
management system. The company lacked an effective system to prevent a known,
recurring valve problem.

This case was about procedural non-compliance and a poor learning culture. The company
did not learn from previous incidents and did not have a clear procedure for shutting down
a line.

The release of the toxic chemicals was due to the failure in compliance of the procedures
and a deficient SMS. It involves knowledge based errors, which means that the personnel
did not have the basic knowledge of the process hazards. The human system interface
(HSI) was also lacking. This led to high workload and the operators could not respond
well.

Procedural compliance failure and a deficient SMS were the causes of the sulfuric acid
spill. A failure in alarm philosophy was a key factor, where alarms did not alert operators
or were ignored. This contributed to a loss of situational awareness that allowed the spill
to worsen.

This was a steam explosion caused by a design flaw in a roller that allowed water and
molten salt to become trapped. The company also failed to communicate lessons learned
from similar explosions at its other facilities.

This analysis of offshore leaks found that the core cause of the hydrocarbon release was a
failure to prioritize maintenance practice and manage equipment reliability, leading to
corrosion and integrity issues in aging assets.

The risk of large-scale gas release from underground storage is highly dependent on
managing equipment reliability (well casings) and ensuring layers of redundancy to
prevent both mechanical and geological containment failure.

Pipeline damage and subsequent material release occurred due to a systemic
communication breakdown between the asset owner and the contractor, alongside a critical
failure in procedural compliance for excavation permits.

The accidental release of toxic gas is directly linked to neglected maintenance practice and
a lack of focus on the equipment reliability of appliances, such as blocked flues and failing
burners.

Injuries from fluid release under pressure are often caused by maintenance induced errors
(failing to de-pressurize the line) or by non-compliance resulting from poor PPE usability
during inspection.

As a statistical overview, this report functions to facilitate a learning culture by quantifying
past incidents, driving management action to prevent future catastrophic releases and
major accidents.
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Company J17
Construction Crane
Accident

Company J18
Avrticulated dumper truck
rollover

Crane collapse is a catastrophic release of potential energy, with the root cause being a
failure to enforce SOPs and ensure adequate inadequate training during the high-risk
phases of erection and dismantling.

The rollover incident represents an uncontrolled release of vehicle stability, typically
caused by skill-based errors when driving on uneven ground, which combines with
environmental stressors to cause loss of control.

Public Safety & Health
Events

Company K1 Asbestos
Exposure Health Risk

Company K2 National
Mesothelioma Fatality

Company K3
Construction Industry
Catastrophe

Company K4 Workforce
Demaographic and Injury
Risk Assessment
Company K5
Commercial
Transportation Sector
Accident

Company K6 Vehicle
Fall Prevention Program
Assessment

Company K7 Container
Manufacturing Plant
Pressure Vessel
Explosion

The widespread nature of asbestos disease leading to mortality is a devastating community
impact resulting from past design flaws and a historical failure of management
commitment to protect the public from fibre release.

This statistical update on mortality highlights the long-term, chronic community impact of
historic exposure, demanding continuous management of in-situ asbestos due to past
widespread chemical manufacturing use.

This report addresses the potential for accidents like structural collapse or major fire to
severely impact the public, tracing the root cause to systemic failures in organisational
design and change management.

The higher risk profile for this group demonstrates a failure of the safety system to ensure
proper inadequate training and role clarity, leading to adverse occupational outcomes that
compound community impact.

Accidents in this sector, which heavily impact public safety, are linked to high driver
workload and fatigue, directly impairing situational awareness and increasing the
likelihood of catastrophic incidents.

The high rate of falls is an operational hazard contributing to severe injury and overall
community impact, largely due to design flaws in vehicle access and failure to manage
simple SOPs for safe access.

The explosion was caused by a pressure vessel failing due to corrosion and a lack of a
formal inspection and maintenance program.

journal.ump.edu.my/jceib
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