
1

1
European Industrial Gases Association

www.eiga.eu
Winter Seminar 2021
Behavioural Safety

IDENTIFYING INDIVIDUAL PERFORMANCE 
FACTORS IN INCIDENT INVESTIGATION

Christina FRY

Air Products plc

2
European Industrial Gases Association

www.eiga.eu
Winter Seminar 2021
Behavioural Safety

Objectives

• Reminder of purpose of incident investigation

• Discuss difficulties in exploring reasons for undesired actions

• Provide an overview of a method and philosophy of identifying human 
performance influencing factors which contribute to an accident…not only 
by the person injured/involved

• In order that effective preventative actions can be identified and 
implemented
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Investigating human causes

• Traditional approaches tend to stop enquiring “why?” when an undesired 
human action is identified in incident investigation 

• Most investigations
stop when enquiry
finds an individuals’
action or decision
as a cause

• Cross-examining injured or involved person in group investigation meeting is 
not conducive to hearing all of the real and personal underlying factors

NAPO (napofilm.net)
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Humans cause accidents

• “This accident was the result of human error”

• “...pilot error”
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Humans cause accidents

• “This accident was the result of human error”

• “...pilot error”

Individual actions are defined as:

• “Lack of competence”

• “Poor supervision”

NAPO (napofilm.net)
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Humans cause accidents

• “This accident was the result of human error”

• “...pilot error”

Individual actions are defined as:

• “Lack of competence”

• “Poor supervision”

• “Not paying attention”

• “Not following instructions/procedure”
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Humans cause accidents

• “This accident was the result of human error”

• “...pilot error”

Individual actions are defined as:

• “Lack of competence”

• “Poor supervision”

• “Not paying attention”

• “Not following instructions/procedure”

It is not usually as simple as that!

NAPO (napofilm.net)
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Human intent and language

No-one plans to make an error or mistake…so why do they happen?
• “Human error" behaviours are the same as "human performance" 

behaviours; persons acting in the normal range of behaviour 
• Only later – with hindsight or during investigation - might that behaviour be 

defined as 'error'
• The study of absent-mindedness in everyday life provides

ample documentation and categorisation of such behaviour
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Human intent and language

No-one plans to make an error or mistake…so why do they happen?
• “Human error" behaviours are the same as "human performance" 

behaviours; persons acting in the normal range of behaviour 
• Only later – with hindsight or during investigation - might that behaviour be 

defined as 'error'
• The study of absent-mindedness in everyday life provides

ample documentation and categorization of such behaviour
• AND at work, other workplace factors can

increase the likelihood of “unwanted outcomes”…

NAPO (napofilm.net)
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Human behaviour

Who has done this or knows somebody who has?
– Dialled a wrong phone number/pressed the wrong floor button in a lift?

– Forgotten the item you went to buy from the supermarket?

– Overfilled a bath?

– Used wipers instead of indicators?

– Had the exhaust fall off their car?

– Ignored a fire alarm?

– Set up a new piece of kit without reading the manual?
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Types of “human failure”

Copyright HSE, reproduced with permission
from HSE Inspectors’ toolkit
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Human factors

• Individual factors
– Persons individual characteristics and 

attitudes (thoughts, motivations) 

• Organisational factors
– The company, team or work group, 

its management systems and safety culture

• Job or task
– Workplace and equipment design, 

work environment

EIGA Safety Information, Info HF 01 
Human Factors – An Overview
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Human factors

• Organisational, individual and task specific factors will all influence the 
likelihood of person performing task successfully (safely)

• Unstructured interrogation will focus on individual factors and overlook 
organisational and environmental (task design) factors which could also have 
contributed

EIGA Safety Information, Info HF 11 
Organisation - "Safety Culture" 
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Performance influencers

EIGA Safety Information, Info HF 03 
Human Factors in Incident Investigation 
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Structured investigation

Air Products benchmarked various investigation techniques  and then used a 
combination of the best features from several well tested cause analysis 
models to develop our inhouse “performance analysis tool”
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Performance based causes

The template starts with the 4 main groups of factors that could be the
direct causes of the performance issue
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Performance based causes

And expands to guide you to the contributing factors
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Identify relevant causes

• The investigation team will review all 
possible performance causes and 
eliminate (strikethrough) those that do 
not apply

• The relevant factors (usually several) are 
highlighted and the team challenged to 
identify effective prevention measures

17

18



10

19
European Industrial Gases Association

www.eiga.eu
Winter Seminar 2021
Behavioural Safety

Humans cause accidents

• As well as resulting in injury accidents, our actions and decisions influence 
major accidents 

• In reference (printed) slides there are list of significant national/international 
incidents (Piper Alpha, Bhopal, etc.)  
– and what was shared about WHY individuals, teams and organisations behaved as they did
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Conclusion

• We must remove blame from the investigation process in order to 
understand why humans, (individuals and teams) behave as they do

• An impartial process eliminating not-relevant factors is less 
accusative/emotive and can uncover unexpected contributory causes

• So that organisations can identify 
and implement effective solutions

NAPO (napofilm.net)
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Documents referenced

EIGA
Ref. Document title Link

Info HF 01 Human Factors Overview www.eiga.eu

Info HF 03 Human Factors in incident investigation www.eiga.eu

Info HF 11 Human Factors – safety culture www.eiga.eu

TP series Recent Incident in the Industrial and Medical Gas Industry www.eiga.eu

Inspectors Toolkit: Human Factors in Major Hazards
Oct 2005

http://www.hse.gov.uk/humanfa
ctors/topics/toolkit.pdf

HSG48 Reducing Error and Influencing Behaviour www.hsebooks.co.uk

Reason, James, “Human Error” 1990 Cambridge University Press 
ISBN 0 521 314194

NAPO films Napo - What is near miss, incident, accident?
Napo Wo ist mein Kopf (Napo in... ‘If my head weren’t firmly attached...’)

NAPO (napofilm.net)
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Significant accidents (from HSG48)

copyright HSE, reproduced with permission
from HSG48
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Significant accidents (from HSG48)

copyright HSE, reproduced with permission
from HSG48
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Significant accidents (from HSG48)

copyright HSE, reproduced with 
permission from HSG48
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Powerful “people” solutions
Power Method Description Examples

5  Improve Leadership Norms and 
Values

 Develop Team Norms and Values

 Work Teams, Peers, Leadership work together to set expectations and actively monitor how 
well the entire work team applies the requirements

 Mentoring
 Team Observations (safety sampling/QSO with peers)
 Peer Contacts
 Peer TSO’s

4  Individual or Team Performance 
Improvement Plan

 Individuals and leadership develop a specific individual or team improvement plan and 
measures effectiveness. Progress is monitored until there is agreement the improvement is 
engrained 

 Improvement Project directly related to the incident
 Assign a peer mentor

3  Improve Work Practices
 Eliminate Barriers
 Engage Leadership and Work 

Team

 Engage workers to improve the work practices.
 Improvements address antecedents and consequences that contributed to the incident. 
 Address performance factors that influence the decision to avoid risks.

 Work team creates ( or reviews), revises and agrees on work practices 
associated with the incident

 Conduct follow up observations and contacts to verify effectiveness 
 Group and individual contacts focus on factors that contributed to the 

incident 

2  Active Coaching
 Engage Leadership
 Success Building

 Leaders plan and conduct contacts, TSO’s, Critical Systems Audits and coaching that is 
specific to  the situation resulting in the incident and other similar situations 

 Improve/modify Inspection Practices
 Build recognition/prediction skills
 Leadership creates work practices – limited or no engagement of work team

 Focus Planned Individual Contacts on the specific solutions
 Conduct TSO on similar tasks
 Build hazard recognition skills
 Improve training content and follow up with coaching

1  Enforcement
 Retrain

 Establish standard method for right way to do something and communicate to all necessary 
individuals.

 Enforce current requirements (Standards, Training, Work Practices)

 Reinforce existing procedures, re-train, update local standards and 
work practices 

 Enforce PPE Requirements
 Issue Safety Flash or Alert  and Track Closure

0  Share Information
 Consider or evaluate different 

options 
 Conduct a more detailed 

investigation

 Identify incident information then communicate to all necessary individuals 
 Instruct/Council Individual
 Consider a certain action / Evaluate an idea

 Communicate with Team. Council employee(s). Cover in safety 
meeting or group contacts.

 Issue Safety Flash 
 Consider making more frequent observations 
 Evaluate the need for improving work instructions
 Conduct a root cause analysis

In order of DECREASING effectiveness

5. Active monitoring by management

4. Involve team in active use of new method

3. Engage team in performing 
assessment/review

2. Re-train, repair

1. Communicate, consult

0.  Review
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Powerful “people” solutions

• Examine  your proposed actions

• Compare the action to the appropriate power scale 

• If you have low power solutions, challenge yourselves to identify ways to 
move up on the scale

• It is ok to have some lower power solutions, in combination with higher 
power solution(s)

• Exercise caution if all your solutions are low power… you probably are not 
implementing long term, sustainable solutions
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Less powerful solutions

Power Method Description Examples

0  Share
information

 Consider or 
evaluate 
different options 

 Conduct a more 
detailed 
investigation

 Identify incident information then 
communicate to all necessary 
individuals 

 Instruct/council individual
 Consider a certain action/evaluate an 

idea

 Communicate with team. Council 
employee(s). Cover in safety meeting or 
group contacts

 Issue safety flash 
 Consider making more frequent 

observations 
 Evaluate the need for improving work 

instructions
 Conduct a root cause analysis
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More powerful solutions
Power Method Description Examples

5  Improve 
leadership 
norms and 
values

 Develop
team norms 
and values

 Work teams, peers, leadership work 
together to set expectations and 
actively monitor how well the entire 
work team applies the requirements

 Mentoring
 Team observations (safety 

sampling/quick safety observations 
with peers)

 Peer contacts
 Peer task safety observations

4  Individual or 
team 
performance 
improvement 
plan

 Individuals and leadership develop a 
specific individual or team 
improvement plan and measures 
effectiveness. Progress is monitored 
until there is agreement the 
improvement is engrained 

 Improvement project directly 
related to the incident

 Assign a peer mentor
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Hierarchy of controls

In order of decreasing “effectiveness”

• Eliminate the hazard completely wherever practical
• Reduce hazard - by dilution or substituting
• Isolate people from hazard (for example technical separation such as 

barriers to protect from sound or chemical spray)
• Controls for example software trips to close valves and avoid hazard or 

alarms to make operators aware of situation
• Procedures – clear operating instructions intended to avoid hazardous 

operating conditions
• Discipline – reprimand person after accident
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