HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM

HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM: UNDERSTANDING THE BACKBONE OF SAFETY AND EFFICIENCY

HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM IS A CRITICAL FRAMEWORK USED ACROSS VARIOUS INDUSTRIES TO
DISSECT AND UNDERSTAND THE HUMAN ELEMENTS CONTRIBUTING TO ERRORS, ACCIDENTS, AND OPERATIONAL FAILURES. \W/HETHER
IN AVIATION, HEALTHCARE, MANUFACTURING, OR TRANSPORTATION, THIS SYSTEM PLAYS A PIVOTAL ROLE IN ENHANCING SAFETY
PROTOCOLS AND IMPROVING HUMAN-MACHINE INTERACTIONS. BY SYSTEMATICALLY ANALYZING HUMAN FACTORS,
ORGANIZATIONS CAN IDENTIFY ROOT CAUSES OF INCIDENTS AND DEVELOP STRATEGIES TO PREVENT FUTURE MISHAPS.

IN THIS ARTICLE, WELL EXPLORE WHAT THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM (HFACS) ENTAILS, WHY
IT MATTERS, AND HOW IT’S APPLIED TO PROMOTE SAFER AND MORE EFFICIENT WORK ENVIRONMENTS.

WHAT |s THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM?

AT ITS CORE, THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM IS A STRUCTURED APPROACH DESIGNED TO
INVESTIGATE HUMAN ERROR IN THE CONTEXT OF ACCIDENTS OR INCIDENTS. DEVELOPED INITIALLY FOR THE AVIATION INDUSTRY
BY Dr. SCOTT SHAPPELL AND DR. DouG WIEGMANN IN THE LATE 1990s, HFACS BREAKS DOWN THE COMPLEX WEB OF HUMAN
BEHAVIORS AND ORGANIZATIONAL INFLUENCES INTO MANAGEABLE CATEGORIES. THIS ENABLES INVESTIGATORS AND SAFETY
PROFESSIONALS TO PINPOINT EXACTLY WHERE THINGS WENT WRONG AND, MORE IMPORTANTLY, WHY.

UNLIKE SIMPLISTIC BLAME GAMES THAT FOCUS SOLELY ON OPERATOR ERROR, HFACS ACKNOWLEDGES THAT HUMAN ERRORS
OFTEN STEM FROM DEEPER SYSTEMIC ISSUES. |T RECOGNIZES THAT PEOPLE OPERATE WITHIN LAYERED SYSTEMS INFLUENCED BY
ORGANIZATIONAL CULTURE, SUPERVISION QUALITY, AND ENVIRONMENTAL CONDITIONS.

THe Four LeveLs orF HFACS

ONE OF THE DEFINING FEATURES OF THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM IS ITS HIERARCHICAL
STRUCTURE. THE SYSTEM CLASSIFIES HUMAN ERRORS INTO FOUR DISTINCT LEVELS:

1. **UnsaFe ACTS™*: THESE ARE THE ERRORS OR VIOLATIONS COMMITTED BY FRONTLINE OPERATORS OR INDIVIDUALS
DIRECTLY INVOLVED IN THE TASK. EXAMPLES INCLUDE SLIPS, LAPSES, MISTAKES, OR DELIBERATE RULE-BREAKING.

2. **PReCONDITIONS FOR UNSAFE ACTS®*: THIS LEVEL EXAMINES THE SITUATIONAL FACTORS AFFECTING PERFORMANCE, SUCH
AS ENVIRONMENTAL CONDITIONS, PHYSICAL OR MENTAL STATE OF THE OPERATOR, AND TEAM DYNAMICS.

3. **UNSAFE SUPERVISION® *: SUPERVISORY ROLES ARE SCRUTINIZED HERE, HIGHLIGHTING LAPSES IN OVERSIGHT, INADEQUATE
TRAINING, OR POOR DECISION"MAKING THAT CAN CONTRIBUTE TO UNSAFE CONDITIONS.

4. **ORGANIZATIONAL INFLUENCES® *: THE BROADEST LEVEL CONSIDERS ORGANIZATIONAL CULTURE, RESOURCE MANAGEMENT,
AND POLICIES THAT SHAPE THE ENVIRONMENT IN \WHICH PEOPLE \WORK.

BY EXPLORING THESE LAYERS, HFACS PROVIDES A COMPREHENSIVE PICTURE OF THE INTERPLAY BETWEEN HUMAN BEHAVIOR AND
ORGANIZATIONAL SYSTEMS.

WHY HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM MATTERS

UNDERSTANDING WHY HFACS IS ESSENTIAL BEGINS WITH APPRECIATING THE COMPLEXITY OF HUMAN ERROR. IN MANY
INDUSTRIES, HUMAN MISTAKES ARE INEVITABLE. HO\X/EVER, WHEN SYSTEMS ARE DESIGNED WITH HUMAN LIMITATIONS IN MIND, THE
CHANCES OF ERROR CAUSING SIGNIFICANT HARM DECREASE DRAMATICALLY.



ENHANCING SAFETY THROUGH SYSTEMATIC INVESTIGATION

TRADITIONALLY/ ACCIDENT INVESTIGATIONS MIGHT STOP AT IDENTIFYING THE IMMEDIATE OPERATOR ERROR. THE HUMAN
FACTORS ANALYSIS AND CLASSIFICATION SYSTEM PUSHES BEYOND THIS SURFACE LEVEL, ENCOURAGING INVESTIGATORS TO
EXPLORE UNDERLYING CAUSES. THIS APPROACH LEADS TO MORE EFFECTIVE CORRECTIVE ACTIONS BECAUSE IT ADDRESSES
SYSTEMIC WEAKNESSES RATHER THAN JUST INDIVIDUAL FAILINGS.

For EXAMPLE, IN AVIATION, HF ACS HAS BEEN INSTRUMENTAL IN UNCOVERING HIDDEN ORGANIZATIONAL PROBLEMS SUCH AS
INADEQUATE PILOT TRAINING PROGRAMS OR FLAWED MAINTENANCE SCHEDULING THAT CONTRIBUTE TO ACCIDENTS. SIMILARLY, IN
HEALTHCARE, ANALYZING ERRORS THROUGH THIS SYSTEM HELPS REVEAL ISSUES LIKE POOR COMMUNICATION AMONG STAFF OR
INSUFFICIENT STAFFING LEVELS.

IMPROVING TRAINING AND OPERATIONAL PROCEDURES

BY IDENTIFYING SPECIFIC CATEGORIES OF HUMAN ERROR, ORGANIZATIONS CAN TAILOR TRAINING PROGRAMS TO TARGET
WEAKNESSES. |F ANALYSIS REVEALS FREQUENT SKILL-BASED ERRORS, PRACTICAL SIMULATIONS AND DRILLS MIGHT BE EMPHASIZED.
CONVEESELY/ IF DECISION-MAKING MISTAKES ARE COMMON, COGNITIVE TRAINING FOCUSING ON PROBLEM~SOLVING AND
SITUATIONAL AWARENESS COULD BE PRIORITIZED.

MOREOVER, UNDERSTANDING SUPERVISORY AND ORGANIZATIONAL INFLUENCES ALLOWS MANAGERS TO REFINE POLICIES AND
SUPERVISION STYLES, CREATING A SAFER AND MORE SUPPORTIVE WORK ENVIRONMENT.

APPLYING THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM IN
DIFFERENT INDUSTRIES

WHILE HFACS ORIGINATED IN AVIATION, ITS PRINCIPLES HAVE BEEN SUCCESSFULLY ADAPTED ACROSS A WIDE RANGE OF FIELDS.
LET’S LOOK AT HOW THIS SYSTEM IS UTILIZED IN SOME KEY INDUSTRIES.

AVIATION

IN AVIATION, SAFETY IS PARAMOUNT, AND THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM HAS BECOME A
CORNERSTONE OF ACCIDENT INVESTIGATION. AVIATION AUTHORITIES AND AIRLINES USE HFACS ToO DISSECT INCIDENTS,
IDENTIFYING WHETHER PILOT ERROR WAS DUE TO STRESS, FATIGUE, OR INADEQUATE PROCEDURES.

THE INSIGHTS GAINED OFTEN LEAD TO REVISED CHECKLISTS, ENHANCED CREW RESOURCE MANAGEMENT TRAINING, AND BETTER
REGULATORY OVERSIGHT. HFACS ALSO SUPPORTS PROACTIVE RISK MANAGEMENT BY HIGHLIGHTING POTENTIAL HAZARDS
BEFORE ACCIDENTS OCCUR.

HEALTHCARE

MEDICAL ERRORS CAN HAVE DEVASTATING CONSEQUENCES, SO HEALTHCARE ORGANIZATIONS HAVE INCREASINGLY ADOPTED
HFACS TO UNDERSTAND AND MITIGATE HUMAN FACTORS CONTRIBUTING TO MISTAKES. BY ANALYZING ERRORS THROUGH THIS
LENS, HOSPITALS CAN UNCOVER PROBLEMS SUCH AS MISCOMMUNICATION DURING HANDOFFS, POORLY DESIGNED MEDICAL
DEVICES, OR STAFFING SHORTAGES.

THIS APPROACH PROMOTES A CULTURE OF SAFETY WHERE ERRORS ARE VIEWED AS OPPORTUNITIES FOR LEARNING RATHER THAN
BLAME, ULTIMATELY IMPROVING PATIENT OUTCOMES.



MANUFACTURING AND INDUSTRIAL SETTINGS

IN MANUFACTURING, HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM HELPS IDENTIFY HOW OPERATOR MISTAKES,
MACHINE DESIGN FLAWS, OR INADEQUATE SUPERVISION LEAD TO ACCIDENTS OR QUALITY ISSUES. HF ACS-DRIVEN
INVESTIGATIONS CAN REVEAL REPETITIVE ERRORS CAUSED BY FATIGUE OR INSUFFICIENT TRAINING, PROMPTING ORGANIZATIONS
TO REDESIGN WORKSTATIONS OR ADJUST SHIFT SCHEDULES.

ADDITIONALLY, THIS SYSTEM SUPPORTS CONTINUOUS IMPROVEMENT INITIATIVES BY HIGHLIGHTING SYSTEMIC ISSUES THAT
AFFECT PRODUCTIVITY AND SAFETY.

Key CoMPONENTS AND TooLs Usep IN HFACS

UNDERSTANDING THE COMPONENTS THAT MAKE THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM EFFECTIVE IS
CRUCIAL FOR ANYONE INTERESTED IN APPLYING IT. BEYOND THE FOUR LEVELS, HF ACS INCORPORATES VARIOUS TOOLS AND
TECHNIQUES.

DATA COLLECTION AND ANALYSIS TECHNIQUES

ACCURATE DATA COLLECTION IS FOUNDATIONAL. THIS CAN INVOLVE:

- ¥¥|NCIDENT REPORTS: ¥ * DETAILED NARRATIVES FROM THOSE INVOLVED.

- *¥|NTERVIEWS: ¥ * CONDUCTING STRUCTURED CONVERSATIONS WITH OPERATORS, SUPERVISORS, AND WITNESSES.
- ¥*¥OBSERVATION:** W/ ATCHING OPERATIONS TO IDENTIFY UNSAFE ACTS OR PRECONDITIONS.

- ¥*¥SURVEYS: ¥ ¥ GATHERING PERCEPTIONS ABOUT ORGANIZATIONAL CULTURE AND SAFETY CLIMATE.

ONCE DATA IS COLLECTED, ANALYSTS CLASSIFY EACH CONTRIBUTING FACTOR ACCORDING TO THE HFACS TAxONOMY. THIS
SYSTEMATIC CODING ENSURES CONSISTENCY AND HELPS IDENTIFY COMMON PATTERNS.

INTEGRATION WITH OTHER SAFETY FRAMEWORKS

HFACS DOESN’T OPERATE IN ISOLATION. |T OFTEN COMPLEMENTS OTHER SAFETY MANAGEMENT TOOLS SUCH AS ROOT CAUSE
ANALYSIS (RCA), FAILURE MODE AND EFFECTS ANALYSIS (FMEA), AND HUMAN RELIABILITY ANALYSIS (HRA). COMBINING
THESE APPROACHES PROVIDES A RICHER UNDERSTANDING OF INCIDENTS AND ENHANCES THE DEVELOPMENT OF PREVENTATIVE
MEASURES.

TiPs For EFFeCTIVELY IMPLEMENTING HFACS IN YoUrR ORGANIZATION

IF YOU’RE CONSIDERING INTEGRATING THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM INTO YOUR SAFETY
PROCESSES, HERE ARE SOME PRACTICAL TIPS!

- ¥*TRAIN YOUR TEAM:** ENSURE INVESTIGATORS AND SAFETY PERSONNEL UNDERSTAND HFACS PRINCIPLES AND TAXONOMY
TO APPLY THE SYSTEM ACCURATELY.

- **PROMOTE A NO-BLAME CULTURE: ¥ * ENCOURAGE OPEN REPORTING OF ERRORS WITHOUT FEAR OF PUNISHMENT TO GATHER
MORE HONEST AND DETAILED DATA.

- ¥*¥TAILOR THE SYSTEM:¥* ADAPT HFACS CATEGORIES TO FIT YOUR INDUSTRY’S UNIQUE CONTEXT, MAKING THE ANALYSIS
MORE RELEVANT AND ACTIONABLE.

- ¥*USE TECHNOLOGY:** EMPLOY SOFTWARE TOOLS DESIGNED FOR HFACS CODING AND DATA VISUALIZATION TO
STREAMLINE THE INVESTIGATION PROCESS.

- ¥*CoNTINUOUSLY REVIEW:** REGULARLY UPDATE YOUR HFACS APPLICATION BASED ON NEW FINDINGS AND EVOLVING



ORGANIZATIONAL NEEDS.

THe FUTURE oF HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM

AS INDUSTRIES BECOME MORE COMPLEX AND TECHNOLOGY-DRIVEN, THE ROLE OF HUMAN FACTORS ANALYSIS AND
CLASSIFICATION SYSTEM WILL ONLY GROW IN IMPORTANCE. EMERGING TRENDS SUCH AS ARTIFICIAL INTELLIGENCE, AUTOMATION,
AND REMOTE OPERATIONS INTRODUCE NEW CHALLENGES AND VARIABLES TO HUMAN PERFORMANCE.

FUTURE ITERATIONS OF HFACS MAY INCORPORATE REAL-TIME DATA ANALYTICS, MACHINE LEARNING, AND MORE NUANCED
PSYCHOLOGICAL FACTORS TO BETTER PREDICT AND PREVENT ERRORS. ORGANIZATIONS THAT EMBRACE THESE ADVANCEMENTS
WILL BE BETTER EQUIPPED TO SAFEGUARD THEIR OPERATIONS AND \WORKFORCE.

EXPLORING HUMAN FACTORS IS ESSENTIALLY ABOUT UNDERSTANDING PEOPLE—THEIR STRENGTHS, LIMITATIONS, AND THE
ENVIRONMENTS THEY OPERATE WITHIN. THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM OFFERS A POWERFUL LENS
THROUGH WHICH TO VIEW THIS INTRICATE DANCE, HELPING US DESIGN SAFER, SMARTER SYSTEMS THAT WORK HARMONIOUSLY
WITH HUMAN NATURE.

FREQUENTLY AskeD QUESTIONS

WHAT IS THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SysTem (HFACS)?

HFACS IS A COMPREHENSIVE FRAMEWORK USED TO IDENTIFY AND CLASSIFY HUMAN ERRORS IN ACCIDENT INVESTIGATIONS,
ORIGINALLY DEVELOPED FOR AVIATION BUT NOW APPLIED IN VARIOUS INDUSTRIES TO ENHANCE SAFETY BY UNDERSTANDING
HUMAN FACTORS.

\Y¥/Ho DEVELOPED THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM?

HFACS WAS DEVELOPED BY DR. SCOTT SHAPPELL AND DR. DOUGLAS WIEGMANN TO PROVIDE A SYSTEMATIC APPROACH TO
CATEGORIZE HUMAN ERROR CONTRIBUTING TO AVIATION ACCIDENTS.

\WHAT ARE THE MAIN LEVELS ofF THE HFACS FRAMEWORK?

HFACS CoNsISTS OF FOUR MAIN LEVELS: UNSAFE ACTS, PRECONDITIONS FOR UNSAFE ACTS, UNSAFE SUPERVISION, AND
ORGANIZATIONAL INFLUENCES, EACH ADDRESSING DIFFERENT LAYERS OF HUMAN ERROR AND ORGANIZATIONAL FACTORS.

How poes HFACS IMPROVE SAFETY INVESTIGATIONS?

BY PROVIDING A STRUCTURED METHOD TO ANALYZE HUMAN ERROR AND ORGANIZATIONAL FACTORS, HFACS HeLPS
INVESTIGATORS IDENTIFY ROOT CAUSES BEYOND IMMEDIATE MISTAKES, LEADING TO MORE EFFECTIVE CORRECTIVE ACTIONS.

CAN HFACS BE APPLIED OUTSIDE OF AVIATION?

YES, HF ACS HAS BEEN ADAPTED FOR USE IN VARIOUS INDUSTRIES SUCH AS HEALTHCARE, MARITIME, MILITARY, AND
MANUFACTURING TO ANALYZE HUMAN ERRORS AND IMPROVE SAFETY.

\WHAT TYPES OF UNSAFE ACTS ARE CLASSIFIED IN THE HFACS MoDEL?

UNsaFe ACTS INHFACS ARE CATEGORIZED MAINLY AS ERRORS (SKILL‘BASED, DECISION, PERCEPTUAL) AND VIOLATIONS
(ROUTINE AND EXCEPTIONAL)/ ALLOWING DETAILED ANALYSIS OF HUMAN PERFORMANCE FAILURES.



How poes HFACS ADDRESS ORGANIZATIONAL INFLUENCES ON HUMAN ERROR?

HF ACS EXAMINES ORGANIZATIONAL FACTORS SUCH AS RESOURCE MANAGEMENT, ORGANIZATIONAL CLIMATE, AND OPERATIONAL
PROCESSES THAT CAN CREATE CONDITIONS CONDUCIVE TO HUMAN ERROR.

\W/HAT ROLE DO SUPERVISORS PLAY IN THE HFACS FRAMEWORK?

SUPERVISORS ARE ANALYZED UNDER THE 'UNSAFE SUPERVISION LEVEL, WHICH INCLUDES INADEQUATE SUPERVISION, PLANNED
INAPPROPRIATE OPERATIONS, FAILURE TO CORRECT PROBLEMS, AND SUPERVISORY VIOLATIONS CONTRIBUTING TO ERRORS.

How cAN orGANIZATIONS USE HFACS To PREVENT FUTURE ACCIDENTS?

ORGANIZATIONS USE HFACS TO SYSTEMATICALLY IDENTIFY UNDERLYING HUMAN AND ORGANIZATIONAL CAUSES OF INCIDENTS,
ENABLING TARGETED INTERVENTIONS, TRAINING IMPROVEMENTS, AND POLICY CHANGES TO REDUCE ERROR LIKELIHOOD.

ADDITIONAL RESOURCES

HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM: A CRITICAL ToOL FOR SAFETY AND RELIABILITY

HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM (HFACS) IS A PIVOTAL FRAMEWORK DEVELOPED TO INVESTIGATE
AND UNDERSTAND THE HUMAN ERRORS AND LATENT CONDITIONS CONTRIBUTING TO ACCIDENTS AND INCIDENTS ACROSS VARIOUS
INDUSTRIES. ORIGINATING FROM THE AVIATION SECTOR, HFACS HAS EVOLVED INTO A WIDELY ADOPTED METHODOLOGY FOR
DISSECTING THE COMPLEX INTERPLAY BETWEEN HUMAN PERFORMANCE AND ORGANIZATIONAL FACTORS, OFFERING A STRUCTURED
APPROACH TO ENHANCING SAFETY AND OPERATIONAL EFFECTIVENESS. AS INDUSTRIES INCREASINGLY RECOGNIZE THE CRITICAL
ROLE OF HUMAN FACTORS IN SYSTEM FAILURES, THE HF ACS FRAMEWORK SERVES AS A CORNERSTONE IN ACCIDENT
INVESTIGATION, RISK MANAGEMENT, AND THE ADVANCEMENT OF SAFETY CULTURES.

UUNDERSTANDING THE FUNDAMENTALS oF HFACS

AT ITS CORE, THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM PROVIDES A COMPREHENSIVE TAXONOMY FOR
CATEGORIZING HUMAN ERROR AND LATENT ORGANIZATIONAL DEFICIENCIES. DEVELOPED IN THE LATE 1990s BY DR. ScoTT
SHAPPELL AND Dr. DoucLAs WIEGMANN, HFACS WAS INITIALLY DESIGNED TO ANALYZE MILITARY AVIATION MISHAPS BUT HAS
SINCE BEEN ADAPTED FOR USE IN HEALTHCARE, NUCLEAR POWER, TRANSPORTATION, AND MANUFACTURING SECTORS. THE
SYSTEM IS GROUNDED IN THE REASON’S Swiss CHEESE MODEL OF HUMAN ERROR, EMPHASIZING THE LAYERED DEFENSE MECHANISMS
WITHIN ORGANIZATIONS AND HOW BREACHES IN THESE DEFENSES CAN LEAD TO ACCIDENTS.

HF ACS BREAKS DOWN HUMAN ERROR INTO FOUR HIERARCHICAL LEVELS:
o UNsAFE ACTS: THE ACTIVE ERRORS COMMITTED BY OPERATORS, INCLUDING ERRORS AND VIOLATIONS.

¢ PRECONDITIONS FOR UNSAFE ACTS: FACTORS INFLUENCING OPERATOR PERFORMANCE SUCH AS ENVIRONMENTAL
CONDITIONS, MENTAL STATES, AND CREW RESOURCE MANAGEMENT ISSUES.

o UNSAFE SUPERVISION: SUPERVISORY FACTORS THAT SHAPE THE WORK ENVIRONMENT, INCLUDING INADEQUATE
SUPERVISION AND PLANNING FAILURES.

o ORGANIZATIONAL INFLUENCES: HIGHER-LEVEL ORGANIZATIONAL PROCESSES SUCH AS RESOURCE MANAGEMENT,
ORGANIZATIONAL CLIMATE, AND OPERATIONAL PROCESSES.

THIS LAYERED APPROACH NOT ONLY IDENTIFIES THE IMMEDIATE CAUSE OF AN INCIDENT BUT ALSO REVEALS UNDERLYING
SYSTEMIC WEAKNESSES THAT MAY PREDISPOSE AN ORGANIZATION TO RISK.



THe IMPORTANCE oF HFACS IN MODERN SAFETY MANAGEMENT

HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM PLAYS AN INDISPENSABLE ROLE IN CONTEMPORARY SAFETY
MANAGEMENT BY ENABLING ORGANIZATIONS TO MOVE BEYOND BLAMING FRONTLINE OPERATORS AND FOCUS ON SYSTEMIC
IMPROVEMENTS. THE TRADITIONAL ACCIDENT INVESTIGATION OFTEN HALTS AT IDENTIFYING HUMAN ERROR AS THE ROOT CAUSE,
BUT HFACS ENCOURAGES A DEEPER DIVE INTO THE PRECONDITIONS AND ORGANIZATIONAL ELEMENTS THAT PERMIT SUCH ERRORS
TO MANIFEST.

ENHANCING RooT CAUSE ANALYSIS

ONE OF THE KEY STRENGTHS OF HFACS IS ITS STRUCTURED METHODOLOGY FOR ROOT CAUSE ANALYSIS (RCA) By
CATEGORIZING ERRORS INTO SPECIFIC TYPES SUCH AS DECISION ERRORS, SKILL-BASED ERRORS, PERCEPTUAL ERRORS, AND
VIOLATIONS, INVESTIGATORS CAN PINPOINT EXACTLY WHAT WENT WRONG AT THE OPERATOR LEVEL. MoRE IMPORTANTLY,
LINKING THESE UNSAFE ACTS TO SUPERVISORY AND ORGANIZATIONAL FACTORS PROVIDES ACTIONABLE INSIGHTS FOR
PREVENTING RECURRENCE.

For EXAMPLE, IN THE AVIATION INDUSTRY, HFACS HAS REVEALED THAT A SIGNIFICANT PERCENTAGE OF ACCIDENTS
ATTRIBUTED TO PILOT ERROR WERE ACTUALLY PRECIPITATED BY FAILURES IN SUPERVISION OR INADEQUATE ORGANIZATIONAL

POLICIES. THIS REALIZATION HAS PROMPTED AIRLINES AND REGULATORY BODIES TO IMPLEMENT MORE ROBUST TRAINING
PROGRAMS, BETTER COMMUNICATION PROTOCOLS, AND IMPROVED SAFETY MANAGEMENT SYSTEMS (SMS)

CROSS-INDUSTRY APPLICATIONS AND ADAPTABILITY

WHILE HFACS ORIGINATED IN AVIATION, ITS ADAPTABILITY HAS LED TO SUCCESSFUL IMPLEMENTATION IN DIVERSE FIELDS:

¢ HeALTHCARE: HospiTALS USE HFACS TO ANALYZE MEDICAL ERRORS, ENHANCING PATIENT SAFETY BY UNCOVERING
LATENT SYSTEM FLAWS SUCH AS STAFFING ISSUES OR COMMUNICATION BREAKDOWNS.

e OIL AND GAS: INCIDENT INVESTIGATIONS EMPLOY HFACS TO CLASSIFY HUMAN AND ORGANIZATIONAL ERRORS THAT
CONTRIBUTE TO OPERATIONAL FAILURES AND ENVIRONMENTAL HAZARDS.

¢ RAIL AND MARITIME: SAFETY ANALYSTS APPLY HFACS TO UNDERSTAND COMPLEX ACCIDENT CAUSATIONS,
INTEGRATING HUMAN FACTORS INTO REGULATORY COMPLIANCE AND TRAINING.

THIS VERSATILITY UNDERSCORES THE BROADER RELEVANCE OF HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM AS A
UNIVERSAL TOOL FOR IMPROVING ORGANIZATIONAL RESILIENCE.

Key FEATURES AND BeneriTs oF HFACS

ORGANIZATIONS ADOPTING HFACS BENEFIT FROM SEVERAL DISTINCTIVE FEATURES THAT ENHANCE THE QUALITY AND DEPTH OF
SAFETY INVESTIGATIONS!

CoMPREHENSIVE ERROR CLASSIFICATION

HFACS OFFERS A DETAILED TAXONOMY THAT DISTINGUISHES BETWEEN DIFFERENT ERROR TYPES AND ORGANIZATIONAL
INFLUENCES. THIS GRANULARITY FACILITATES TARGETED INTERVENTIONS RATHER THAN GENERIC SAFETY RECOMMENDATIONS,
MAKING MITIGATION EFFORTS MORE EFFECTIVE.



Focus oN LATENT CONDITIONS

UNLIKE TRADITIONAL METHODS THAT FOCUS SOLELY ON ACTIVE ERRORS, HFACS SHINES A SPOTLIGHT ON LATENT
CONDITIONS— THOSE HIDDEN ORGANIZATIONAL WEAKNESSES THAT CAN LIE DORMANT UNTIL TRIGGERED BY AN ACTIVE FAILURE.
IDENTIFYING THESE LATENT FACTORS IS CRITICAL FOR LONG-TERM SAFETY IMPROVEMENTS.

IMPROVED COMMUNICATION AND TRAINING

BY STANDARDIZING THE LANGUAGE AND FRAMEWORK FOR DESCRIBING HUMAN ERRORS, HF ACS ENHANCES COMMUNICATION
AMONG MULTIDISCIPLINARY TEAMS INVOLVED IN SAFETY MANAGEMENT. THIS CLARITY SUPPORTS MORE EFFECTIVE TRAINING
PROGRAMS AND CONTINUOUS LEARNING ACROSS THE ORGANIZATION.

DATA-DRIVEN SAFETY ENHANCEMENTS

HFACS FACILITATES THE COLLECTION AND ANALYSIS OF HUMAN ERROR DATA, ENABLING ORGANIZATIONS TO TRACK TRENDS
AND MEASURE THE EFFECTIVENESS OF CORRECTIVE ACTIONS. THIS EVIDENCE-BASED APPROACH SUPPORTS CONTINUOUS
IMPROVEMENT AND PROACTIVE RISK MANAGEMENT.

CHALLENGES AND LIMITATIONS IN APPLYING HFACS

DESPITE ITS STRENGTHS, THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM IS NOT WITHOUT CHALLENGES.
UNDERSTANDING THESE LIMITATIONS IS ESSENTIAL FOR PRACTITIONERS SEEKING TO MAXIMIZE ITS EFFECTIVENESS.

COMPLEXITY AND RESOURCE INTENSITY

THE DETAILED NATURE oF HFACS REQUIRES TRAINED ANALYSTS AND SIGNIFICANT TIME INVESTMENT FOR THOROUGH
APPLICATION. SMALLER ORGANIZATIONS OR THOSE WITH LIMITED RESOURCES MAY FIND FULL-SCALE HFACS INVESTIGATIONS
CHALLENGING TO IMPLEMENT CONSISTENTLY.

SUBJECTIVITY IN CLASSIFICATION

ALTHOUGH HFACS PROVIDES A STRUCTURED FRAMEWORK, THE CLASSIFICATION OF HUMAN ERRORS AND LATENT CONDITIONS
CAN SOMETIMES BE SUBJECTIVE, INFLUENCED BY THE PERSPECTIVES AND BIASES OF INVESTIGATORS. THIS SUBJECTIVITY CAN
AFFECT CONSISTENCY ACROSS DIFFERENT INVESTIGATIONS.

Focus oN PosT-INCIDENT ANALYSIS

HFACS IS PRIMARILY A REACTIVE TOOL USED AFTER AN INCIDENT HAS OCCURRED. W/HILE IT IDENTIFIES SYSTEMIC WEAKNESSES,
IT DOES NOT INHERENTLY PROVIDE PREDICTIVE ANALYTICS OR REAL-TIME INTERVENTION CAPABILITIES, WHICH ARE INCREASINGLY
IMPORTANT IN DYNAMIC OPERATIONAL ENVIRONMENTS.



THE FUTURE oF HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM

INCORPORATING TECHNOLOGICAL ADVANCEMENTS SUCH AS ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING MAY ENHANCE THE
HF ACS FRAMEWORK’S ABILITY TO ANALYZE LARGE DATASETS AND IDENTIFY PATTERNS INVISIBLE TO HUMAN INVESTIGATORS.
INTEGRATING HFACS WITH PREDICTIVE SAFETY ANALYTICS COULD SHIFT ITS ROLE FROM REACTIVE TO PROACTIVE, ENABLING
ORGANIZATIONS TO ANTICIPATE AND MITIGATE RISKS BEFORE ACCIDENTS OCCUR.

ADDITIONALLY, ONGOING REFINEMENT OF THE TAXONOMY AND BROADER TRAINING INITIATIVES WILL HELP REDUCE SUBJECTIVITY
AND IMPROVE THE CONSISTENCY OF HFACS-BASED INVESTIGATIONS. AS INDUSTRIES CONTINUE TO PRIORITIZE HUMAN FACTORS
IN SAFETY PROGRAMS, THE HUMAN FACTORS ANALYSIS AND CLASSIFICATION SYSTEM WILL REMAIN A FUNDAMENTAL TOOL FOR

UNDERSTANDING AND MITIGATING THE HUMAN ELEMENT IN ACCIDENTS.

THE CONTINUED EVOLUTION AND APPLICATION OF HFACS HIGHLIGHT THE GROWING RECOGNITION THAT SAFETY IS NOT MERELY
THE ABSENCE OF ERRORS BUT THE PRESENCE OF ROBUST ORGANIZATIONAL DEFENSES DESIGNED TO ANTICIPATE AND CONTAIN
HUMAN FALLIBILITY. THROUGH ITS SYSTEMATIC APPROACH, HFACS OFFERS A PATHWAY FOR ORGANIZATIONS TO DEVELOP
THESE DEFENSES AND FOSTER A CULTURE OF RESILIENCE AND CONTINUOUS IMPROVEMENT.

Human Factors Analysis And Classification System

human factors analysis and classification system: The Human Factors Analysis and
Classification System--HFACS Scott A. Shappel, 2000

human factors analysis and classification system: A Human Error Approach to Aviation
Accident Analysis Douglas A. Wiegmann, Scott A. Shappell, 2017-12-22 Human error is implicated in
nearly all aviation accidents, yet most investigation and prevention programs are not designed
around any theoretical framework of human error. Appropriate for all levels of expertise, the book
provides the knowledge and tools required to conduct a human error analysis of accidents,
regardless of operational setting (i.e. military, commercial, or general aviation). The book contains a
complete description of the Human Factors Analysis and Classification System (HFACS), which
incorporates James Reason's model of latent and active failures as a foundation. Widely disseminated
among military and civilian organizations, HFACS encompasses all aspects of human error, including
the conditions of operators and elements of supervisory and organizational failure. It attracts a very
broad readership. Specifically, the book serves as the main textbook for a course in aviation accident
investigation taught by one of the authors at the University of Illinois. This book will also be used in
courses designed for military safety officers and flight surgeons in the U.S. Navy, Army and the
Canadian Defense Force, who currently utilize the HFACS system during aviation accident
investigations. Additionally, the book has been incorporated into the popular workshop on accident
analysis and prevention provided by the authors at several professional conferences world-wide. The
book is also targeted for students attending Embry-Riddle Aeronautical University which has
satellite campuses throughout the world and offers a course in human factors accident investigation
for many of its majors. In addition, the book will be incorporated into courses offered by
Transportation Safety International and the Southern California Safety Institute. Finally, this book
serves as an excellent reference guide for many safety professionals and investigators already in the
field.

human factors analysis and classification system: The Human Factors Analysis and
Classification System--HFACS Scott A. Shappel, 2000

human factors analysis and classification system: A Human Error Analysis of Commerical
Aviation Accidents Using the Human Factors Analysis and Classification System (HFACS) , 2001 The
Human Factors Analysis and Classification System (HFACS) is a general human error framework
originally developed and tested within the U.S. military as a tool for investigating and analyzing the
human causes of aviation accidents. Based upon Reason's (1990) model of latent and active failures,



https://santacruzdance.org/archive-th-196/human-factors-analysis-and-classification-system.pdf

HFACS addresses human error at all levels of the system, including the condition of aircrew and
organizational factors. The purpose of the present study was to assess the utility of the HFACS
framework as an error analysis and classification tool outside the military. Specifically, HFACS was
applied to commercial aviation accident records maintained by the National Transportation Safety
Board (NTSB). Using accidents that occurred between January 1990 and December 1996, it was
demonstrated that HFACS reliably accommodated all human causal factors associated with the
commercial accidents examined. In addition, the classification of data using HFACS highlighted
several critical safety issues in need of intervention research. These results demonstrate that the
HFACS framework can be a viable tool for use within the civil aviation arena.

human factors analysis and classification system: Human Factors Methods and
Accident Analysis Paul M. Salmon, Neville A. Stanton, Michael Lenné, Daniel P. Jenkins, Laura
Rafferty, Guy H. Walker, 2017-09-18 This book provides an overview of, and practical guidance on,
the range of human factors (HF) methods that can be used for the purposes of accident analysis and
investigation in complex sociotechnical systems. Human Factors Methods and Accident Analysis
begins with an overview of different accident causation models and an introduction to the concepts
of accident analysis and investigation. It then presents a discussion focussing on the importance of,
and difficulties associated with, collecting appropriate data for accident analysis purposes.
Following this, a range of HF-based accident analysis methods are described, as well as step-by-step
guidance on how to apply them. To demonstrate how the different methods are applied, and what
the outputs are, the book presents a series of case study applications across a range of safety critical
domains. It concludes with a chapter focussing on the data challenges faced when collecting, coding
and analysing accident data, along with future directions in the area. Human Factors Methods and
Accident Analysis is the first book to offer a practical guide for investigators, practitioners and
researchers wishing to apply accident analysis methods. It is also unique in presenting a series of
novel applications of accident analysis methods, including HF methods not previously used for these
purposes (e.g. EAST, critical path analysis), as well as applications of methods in new domains.

human factors analysis and classification system: Human Error and Commercial
Aviation Accidents , 2006 The Human Factors Analysis and Classification System (HFACS) is a
theoretically based tool for investigating and analyzing human error associated with accidents and
incidents. Previous research has shown that HFACS can be reliably used to identify general trends in
the human factors associated with military and general aviation accidents. The aim of this study was
to extend previous examinations of aviation accidents to include specific aircrew, environmental,
supervisory, and organizational factors associated with 14 CFR Part 121 (Air Carrier) and 14 CFR
Part 135 (Commuter) accidents using HFACS. The majority of causal factors were attributed to the
aircrew and the environment, with decidedly fewer associated with supervisory and organizational
causes. Comparisons were made between HFACS categories and traditional situational variables
such as weather, lighting, and geographic region. Recommendations were made based on the
HFACS findings presented.

human factors analysis and classification system: A Mapping from the Human Factors
Analysis and Classification System (DOD-HFACS) to the Domains of Human Systems Integration
(HSI). , 2009 This technical report is part of the research efforts to improve human systems
integration (HSI) in the systems engineering (SE) technical processes. It documents the mapping of
human error codes used in accident investigations with the established domains of HSI. This will
enable the application of legacy mishap data to new system design.

human factors analysis and classification system: Workplace health promotion, volume II
Danijela Gasevic, Leah Okenwa Emegwa, Sheikh Alif, 2023-01-30

human factors analysis and classification system: Human Factors Models for Aviation
Accident Analysis and Prevention Thomas G.C. Griffin, Mark S. Young, Neville A. Stanton,
2017-03-02 The investigation and modelling of aviation accident causation is dominated by linear
models. Aviation is, however, a complex system and as such suffers from being artificially
manipulated into non-complex models and methods. This book addresses this issue by developing a



new approach to investigating aviation accident causation through information networks. These
networks centralise communication and the flow of information as key indicators of a system’s
health and risk. This holistic approach focuses on the system environment, the activity that takes
place within it, the strategies used to conduct this activity, the way in which the constituent parts of
the system (both human and non-human) interact and the behaviour required. Each stage of this
book identifies and expands upon the potential of the information network approach, maintaining
firm focus on the overall health of a system. The book’s new model offers many potential
developments and some key areas are studied in this research. Through the centralisation of
barriers and information nodes the method can be applied to almost any situation. The application of
Bayesian mathematics to historical data populations provides scope for studying error migration and
barrier manipulation. The book also provides application of these predictions to a flight simulator
study for the purposes of validation. Beyond this it also discusses the applicability of the approach to
industry. Through working with a legacy airline the methods discussed are used as the basis for a
new and prospective safety management system.

human factors analysis and classification system: Advances in Human Factors and
Ergonomics 2012- 14 Volume Set Gavriel Salvendy, Waldemar Karwowski, 2012-08-06 With
contributions from an international group of authors with diverse backgrounds, this set comprises all
fourteen volumes of the proceedings of the 4th AHFE Conference 21-25 July 2012. The set presents
the latest research on current issues in Human Factors and Ergonomics. It draws from an
international panel that examines cross-cultural differences, design issues, usability, road and rail
transportation, aviation, modeling and simulation, and healthcare.

human factors analysis and classification system: Handbook of Human Factors in Air
Transportation Systems Steven James Landry, 2017-11-22 One of the primary applications of
human factors engineering is in the aviation domain, and the importance of human factors has never
been greater as U.S. and European authorities seek to modernize the air transportation system
through the introduction of advanced automation. This handbook provides regulators, practitioners,
researchers, and educators a comprehensive resource for understanding and applying human
factors to air transportation.

human factors analysis and classification system: Fundamentals of Risk Management for
Process Industry Engineers Maureen Hassall, Paul Lant, 2023-04-19 Fundamentals of Risk
Management for Process Industry Engineers outlines foundational principles of human-centered,
sociotechnical risk management, and how they can be applied to deliver real improvements in risk
identification, understanding, analysis, control, communication, and governance. To maximize
sustainable competitiveness requires the identification and optimization of the range of risks that
can impact a business. Hence, understanding the foundational principles of sociotechnical risk
management is required to design and execute effective risk identification, optimization, and
management strategies. - Covers the foundations of risk management - Explains how risk
management and professional engineering practice are interrelated - Describes the role and
importance of humans in risk management activities - Discusses the fundamentals surrounding how
to identify, assess, treat, monitor, and review risks in high hazard industries - Presents the range of
operational risks faced by process companies, including safety and health, environmental and social
risk, project risk, and supply chain risk

human factors analysis and classification system: Reliability and Risk Assessment in
Engineering Vijay Kumar Gupta, Prabhakar V. Varde, P. K. Kankar, Narendra Joshi, 2020-05-08 This
volume is a collection of articles on reliability and safety engineering presented during INCRS 2018.
The articles cover a variety of topics such as big data analytics and their applications in reliability
assessment and condition monitoring, health monitoring, management, diagnostics and prognostics
of mechanical systems, design for reliability and optimization, and machine learning for industrial
applications. A special aspect of this volume is the coverage of performance, failure and reliability
issues in electrical distribution systems. This book will be a useful reference for graduate students,
researchers and professionals working in the area of reliability assessment, condition monitoring



and predictive maintenance.

human factors analysis and classification system: Advances in Safety Management and
Human Performance Pedro M. Arezes, Ronald L. Boring, 2020-06-30 This book brings together
studies broadly addressing human error and safety management from the perspectives of various
disciplines, and shares the latest findings on ensuring employees’ safety, health, and welfare at
work. It combines a diverse range of disciplines - e.g. work physiology, health informatics, safety
engineering, workplace design, injury prevention, and occupational psychology - and presents new
strategies for safety management, including accident prevention methods such as performance
testing and participatory ergonomics. It reports on cutting-edge methods and findings concerning
safety-critical systems, defense, and security, and discusses advanced topics regarding human
performance, human variability, and reliability analysis; medical, driver and pilot error, as well as
automation error; and cognitive modeling of human error. Further, it highlights cutting-edge
applications in safety management, defense, security, transportation, process controls, and
medicine. Gathering the proceedings of the AHFE 2020 International Conference on Safety
Management and Human Factors and the AHFE 2020 Virtual Conference on Human Error,
Reliability, Resilience, and Performance, held on July 16-20, 2020, USA, the book offers an
extensive, timely, and multidisciplinary guide for researchers and practitioners dealing with safety
management and human error.

human factors analysis and classification system: Advances in Behavioral Based Safety N.
A. Siddiqui, Faisal Khan, S. M. Tauseef, Waddah S. Ghanem, Vikram Garaniya, 2022-06-15 This book
presents the proceedings of the International Conference on Health, Safety, Fire, Environment, and
Allied Sciences 2020. It highlights latest developments in the field of science and technology aimed
at improving health and safety in the workplace. The volume comprises content from leading
scientists, engineers, and policy makers discussing issues relating to industrial safety, fire hazards
and their management in industry, forests and other settings. Also dealt with are issues of
occupational health in engineering, process and agricultural industry and protection against
incidents of arson and terror attacks. The contents of this volume will be of interest to researchers,
practitioners, and policy makers alike.

human factors analysis and classification system: Aviation Psychology and Human
Factors Monica Martinussen, David R. Hunter, 2017-07-12 This book covers the application of
psychological principles and techniques to situations and problems of aviation. It offers an overview
of the role psychology plays in aviation, system design, selection and training of pilots,
characteristics of pilots, safety, and passenger behavior. It covers concepts of psychological research
and data analysis and shows how these tools are used in the development of new psychological
knowledge. The new edition offers material on physiological effects on pilot performance, a new
chapter on aviation physiology, more material on fatigue, safety culture, mental health and safety, as
well as practical examples and exercises after each chapter.

human factors analysis and classification system: Advances in Human Factors and
Ergonomics in Healthcare Vincent G. Duffy, 2010-06-11 Based on recent research, this book
discusses how to improve quality, safety, efficiency, and effectiveness in patient care through the
application of human factors and ergonomics principles. It provides guidance for those involved with
the design and application of systems and devices for effective and safe healthcare delivery from
both a patient

human factors analysis and classification system: Human Factors in Healthcare Avi Parush,
2022-05-31 Have you ever experienced the burden of an adverse event or a near-miss in healthcare
and wished there was a way to mitigate it? This book walks you through a classic adverse event as a
case study and shows you how. It is a practical guide to continuously improving your healthcare
environment, processes, tools, and ultimate outcomes, through the discipline of human factors.
Using this book, you as a healthcare professional can improve patient safety and quality of care.
Adverse events are a major concern in healthcare today. As the complexity of healthcare
increases-with technological advances and information overload-the field of human factors offers



practical approaches to understand the situation, mitigate risk, and improve outcomes. The first part
of this book presents a human factors conceptual framework, and the second part offers a
systematic, pragmatic approach. Both the framework and the approach are employed to analyze and
understand healthcare situations, both proactively-for constant improvement-and reactively-learning
from adverse events. This book guides healthcare professionals through the process of mapping the
environmental and human factors; assessing them in relation to the tasks each person performs;
recognizing how gaps in the fit between human capabilities and the demands of the task in the
environment have a ripple effect that increases risk; and drawing conclusions about what types of
changes facilitate improvement and mitigate risk, thereby contributing to improved healthcare
outcomes.

human factors analysis and classification system: Risk Analysis Based on Data and Crisis
Response Beyond Knowledge Chongfu Huang, Zoe S. Nivolianitou, 2019-10-11 This book collects the
papers presented at the 7th International Conference on Risk Analysis and Crisis Response
(RACR-2019) held in Athens, Greece, on October 15-19, 2019. The overall theme of the seventh
international conference on risk analysis and crisis response is Risk Analysis Based on Data and
Crisis Response Beyond Knowledge, highlighting science and technology to improve risk analysis
capabilities and to optimize crisis response strategy. This book contains primarily research articles
of risk issues. Underlying topics include natural hazards and major (chemical) accidents prevention,
disaster risk reduction and society resilience, information and communication technologies safety
and cybersecurity, modern trends in crisis management, energy and resources security, critical
infrastructure, nanotechnology safety and others. All topics include aspects of multidisciplinarity and
complexity of safety in education and research. The book should be valuable to professors,
engineers, officials, businessmen and graduate students in risk analysis and risk management.

human factors analysis and classification system: Advances in Safety Management and
Human Factors Pedro Miguel Ferreira Martins Arezes, 2018-06-25 This book discusses the latest
findings on ensuring employees’ safety, health, and welfare at work. It combines a range of
disciplines - e.g. work physiology, health informatics, safety engineering, workplace design, injury
prevention, and occupational psychology - and presents new strategies for safety management,
including accident prevention methods such as performance testing and participatory ergonomics.
The book, which is based on the AHFE 2018 International Conference on Safety Management and
Human Factors, held on July 21-25, 2018, in Orlando, Florida, USA, provides readers, including
decision makers, professional ergonomists and program managers in government and public
authorities, with a timely snapshot of the state of the art in the field of safety, health, and welfare
management. It also addresses agencies such as the Occupational Safety and Health Administration
(OSHA) and the National Institute for Occupational Safety and Health (NIOSH), as well as other
professionals dealing with occupational safety and health.
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