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Human Factors considerations
in Accident and Incident Investigation

Hide and Seek 
- Games humans like to play



The Human Contribution
Do we know how much ?

80% 90% 100%



Human Factors
Complexity

Science
Discipline
Knowledge
Capabilities
Limitations
Performance

Design
Operations
Maintenance
Products
Systems

Physical
Psychological
Environment
Risk
Complexity

Safety
Productivity
Effectivity
Efficiency



The focus on Human Factors

It’s all about you.



Human 
Perf

Limits

STRESS

NOISE

ADDICTION

COLD

HEAT



The Influences on HPL continues

Weather

Maintenance

Ground Crew

Cabin Crew

Passenger events

ATC

Terrain

Similar call sign

Time pressures

Heavy traffic

Unfamiliar airport
Automation event Missed approach

Flight 
diversion

System 
malfunction

Distractions



A couple of examples…..

Human Performance Limitations
- Recognition and Management



FATIGUE 



Fatigue Symptoms 

Physical

Mental

Emotional



Fatigue Management 
Strategies

●CONFESSION
●MONITORING

●CROSS CHECKING

●TASK ROTATION

●BREAKS

●COFFEE

●NAPPING

●SLEEP.



Stress ??



Stress Symptoms

Behavioural

Mental

Emotional

Physical



Stress Mitigation
Remove 
Stressors

Exercise

Seek Help



Liveware - Hardware

The era of the machines ?



Man and Machine



SIA Group Incident Investigation Course

Human and Machine

● Boeing v Airbus

● Design / Ergonomics

● Complexity v Simplicity

● Interface / Communication

● Speed / Efficiency

● Redundancy / Reliability.

The Challenges ....



Liveware - Software

Can we know it all ?



Human and Software



Human and Software - Challenges

Training Methodology
Design Complexity
Data Overload
Digital Age
Connectivity
SOP
Checklists
Communications.



The most challenging interphase

Liveware - Liveware



Human and Human



The world we work and live in

Liveware - Environment



Human and the Environment

● Technological 
Environment
● Design

● People
● Etc…

My Office 1995 My Office 2023

• Physical
Environment
• Weather
• Air Traffic
• Etc…

● Organisational
Environment

● Climate
● Labour Issues
● Etc…



How does this affect you?

It affects your goal of 
SAFETY, 

EFFICIENCY 
and 

EFFECTIVITY 
in your mission.



It affects
your 
Decision
Making 

Decision 
Making

Fatigue

Stress

People

Visual 
Factors

Design
Communications

Situational 
Awareness

Threats

Outcomes- Safe 
or Consequential

Decision 
Making

Liveware

Liveware

Liveware

Software
Hardware

Liveware

Environment

Environment

Outcomes- Safe 
or Consequential



‘Hide and Seek’
Operators hide Investigators seek



The Operator’s challenges

James Reason’s Model



Operator’s Challenges - to 
Hide
● LIVEWARE – Individual and Team Related aspects

● Human Performance 
● Stress / Fatigue

● Visual Perception

● Memory

● Attention and Vigilance

● Communication / Leadership / Teamwork

● Decision Making

● SOFTWARE / HARDWARE  - Cognitive Aspects
● Human-Machine Interface (HMI)

● Automation Management

● ENVIRONMENT - Working Conditions and their Constraints
● Environmental aspects and Ergonomics 

● Practical Drift



The Investigator’s challenges

James Reason’s Model



Investigator’s Challenges - to 
Seek
● LIVEWARE – Individual and Team Related aspects

● Human Performance 
● Stress / Fatigue

● Visual Perception

● Memory

● Attention and Vigilance

● Communication / Leadership / Teamwork

● SOFTWARE / HARDWARE  - Cognitive Aspects
● Human-Machine Interface (HMI)

● Automation Management

● ENVIRONMENT - Working Conditions and their Constraints
● Environmental aspects and Ergonomics 

● Practical Drift



Organizational
Factors

Unsafe
Supervision

Preconditions
for

Unsafe Acts

Unsafe
Acts

‘SWISS CHEESE’ Accident Causation Model
Adapted from Reason (1990)

Latent Conditions
⬥ Excessive cost cutting

⬥ Inadequate promotion policies

Latent Conditions
⬥ Deficient training program

⬥ Improper crew pairing

Active and Latent Conditions
⬥ Poor CRM

⬥ Loss of situational awareness

Failed or
Absent Defences

Inputs
⬥Economic inflation

⬥Few qualified pilots 

Accident & Injury
⬥Crashed into side of

mountain

Active Conditions
⬥ Failed to scan instruments

⬥ Penetrated IMC when VFR only

Looking for answers !



Using HFACS -
Human 
Factors 
Analysis and 
Classification 
System



The Game ends
when we find the answers in all the hidden places by knowing the enemy

Thank You


