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Risk: The Human Factor
Reducing Error & Influencing Behavior



Agenda

• Review Risk Assessment 
Procedures

• Understanding human factors

• List error precursors

• Reduce error through human 
performance tools
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• Lecture & Group Questions (example)

Agenda

Where is this years PDC?
 
a.   Oceanside
b.   Escondido
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• Role Playing (example)

Agenda

A series of connected vehicles that 

run along a railway track

 
a.   Train
b.   Airplane
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"Those who don't know history are 
doomed to repeat it.“

 Edmund Burke, English 
Philosopher

By learning from past mistakes - 
we can learn to recognize potential 

hazards and prepare ourselves to 
provide protection against those 

hazards in the future.
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• PSA 182 crash in North Park in 
1978

• Mid-air collision resulting

from pilot error.

• Failure to keep visual 

distance from Cessna 

aircraft as instructed by ATC.

• May have resulted from 

distraction in cockpit.

• Death of 142 people.

• Many were PSA 

employees.

Crash of PSA 182
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What variables are used in the 
definition of risk?
 
a.   Likelihood
b.   Consequences
c. Both Likelihood & Consequences

Risk Assessment Procedure



Risk Assessment Procedure
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ANSI B11.0 Uses 4X4 Matrix

ANSI Z10 Uses 4X5 Matrix

NFPA 70E Uses 2X2 Matrix

There is an infinite number of 
Risk Assessment Procedures 
but all address Likelihood & 

Consequences
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Risk Assessment Procedure

• Likelihood (Probability): Looks proximity to task, 
frequency of task, etc.

• Consequences (Severity): Looks at injury severity 
potential (first aid, disabling injury, fatality). 

• Related to energy level. 

• Acceptable Risk: 

• Level of human and property loss that can be 
tolerated by an organization (Risk Appetite).  

• Note there no zero risk unless a hazard is eliminated.

• Risk can be mitigated through control measures.
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Risk Assessment Procedure

Acceptable Risk is determined by:
 
a.   Cal/OSHA
b.   The Employer
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Risk Assessment Procedure

Elimination

Substitution

Engineering Controls

Awareness

Administrative Controls

PPE

Risk Treatment considers 
Hierarch of controls
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Risk Assessment Procedure

Addressing human error is good risk 
assessment practice and is 
mentioned in several safety guidance 
standards:
 
a.   Yes
b.   No
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Risk Assessment Procedure

• The risk assessment procedure 
shall address the potential for 
human error and it’s negative 
consequences on people, 
processes and the work 
environment.
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Risk Assessment Procedure

• Human error assessment and 

reduction technique (HEART) as 

published A Guide To Practical 
Human Reliability Assessment

• Application to ergonomics



15

Risk Assessment Procedure

• ANSI B11 for machine 

guarding mentions 

addressing error as part of 

risk assessment process.
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Risk Assessment Procedure

• NFPA 70E risk assessment 

process requires addressing 

human error
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Human Factors

“If you say that to error is human, you 
mean that it is natural for human beings to 

make mistakes.”

*COBUILD Advanced English Dictionary
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Human Factors

• People are not perfect.

• Human error is predictable, manageable, and can be 
prevented.

• Organizational factors greatly influence individual 
behaviors.

• Positive reinforcement helps people achieve higher 
levels of performance.

• An understanding of why past errors happened can 
help us prevent future ones.
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Human Performance & Workplace Electrical Safety
(NFPA 70E (2024 Edition), Annex Q)

Human Factors
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Human Factors
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ERROR PRECURSORS

Unfavorable Conditions which 
increase the likelihood of error
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Error Precursors

• Task Demands
Exceed individual capabilities or challenge the 

limitations of the individual. 
Examples:

Time Pressure
High Workload
Repetitive Actions
Interpretation requirements
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Error Precursors

Task 
Demands

Information 
incomplete= 
worker needs 
to interpret 
information 

given
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Error Precursors

• Work Environment
Influences of the workplace conditions affect 

individual performance. 
Examples:

Distractions/interruptions
Obscure electrical configurations
Personality conflicts
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Error Precursors

Work 
Environment

Distractions or 
interruptions
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Error Precursors

• Individual Capabilities
Individual characteristics do not match the demands 

of the specific task. 
Examples:

Unfamiliar with task
New task/not used before
Lack of knowledge
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Error Precursors

Individual 
Capabilities

A worker is 
operating a new 

control panel.  It has 
a lot more buttons 
and controls than 

previous



28

Error Precursors

• Human Nature
Limitations common to all persons incline an 

individual to error under unfavorable conditions. 
Examples:

Stress
Habits
Assumptions
Complacency
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Error Precursors

Human 
Nature

A worker has gone 
through classroom 

fall protection 
training, therefore 

he knows how to do 
the task safely
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Let’s Role Play!
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“Get product out NOW!  We have to 
meet the production quota!”
 
a.   Task Demand
b.   Human Nature

Error Precursors

1
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Error Precursors

“I have closed this disconnect 100 
times and I have never been hurt.” 
 
a. Human nature?
b. Individual capabilities?

2
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Error Precursors

“This energy control procedure 
is complicated!” 
 
a. Task Demand?
b. Individual capabilities?

3
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Error Precursors

4

What are you doing?

a. Individual capabilities?
b. Work environment?
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HUMAN PERFORMANCE 
TOOLS

Reduce the likelihood of error
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Human Performance Tools

Systems in place to mitigate worker potential to make 
a mistake.

a. Error Precursor?
b. Human Performance Tool?



37

Human Performance Tools

• Pre-Job Briefing
Identify Hazards.
Assess Risk.
Implement Controls. 
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Human Performance Tools

• Job Site Review
Risk analysis.
Barriers.
Delays. 
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Human Performance Tools

• Post Job Review

• Feedback.

• Lessons learned.

• Incorporation of 
human 
performance tools. 
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Human Performance Tools

• Procedure use & 
adherence

• Step by step 
procedure read.

• Such as:

• Production SOP.

• Energy control 
procedure.
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Human Performance Tools

• Self check with 
verbalization

• Verbalize intent 
before, during, 
and after task.

▪Stop

▪Think

▪Act

▪Review
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Human Performance Tools

• 3-Way Communication

• Directives are 
repeated by receiver 
back to sender.

• Receiver is 
acknowledged by 
sender.
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Human Performance Tools

• Stop when unsure

• Maintain a questioning 
attitude.
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Human Performance Tools

• Flagging & Blocking

• Prevent access to 
equipment.

• Marker or label.
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Let’s Role Play Again!
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Human Performance Tools

This is:

a.   Blocking
b. Post job site review
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“I need to obtain my checklist to see 
what PPE and safety procedures are 
necessary for transporting this 
chemical”

a.   Pre-Job Briefing
b.   Flagging & Blocking

5

Human Performance Tools
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Human Performance Tools

6

“I will review the arc flash label 
in order to determine 
consequence levels for a risk 
assessment”

a.   Job Site Review
b.   Flagging & Blocking
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Human Performance Tools

7

“I am at Panel 12 Bravo 
(12B).”  

“I will close circuit breaker 
4 Bravo (4B)

a.   3-way communication
b. Self check with 

Verbalization
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Human Performance Tools

8

8A-”Close Disconnect 4 Bravo”
8B-”I understand, close 
disconnect 4 Bravo”
8A-”That is correct”

a.   3-way communication
b. Flagging



51

Human Performance Tools

9

“I think” 

“I am pretty sure”

a.   3-way communication
b. Stop when unsure
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Human Performance Tools

10

“I have obtained my locks and 
tags and will locate energy 
sources per procedure”

a.   Job Site Review
b. Procedure use & adherence
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Human Performance Tools

11

“After performance of overhead 
crane operations, danger tape 
would be a better awareness 
barrier to keep people outside of 
operation areas”

a.   Job Site Review
b. Post job site review
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“To error is human; 
to forgive, divine.”*

*18th Century Poet: 
Alexander Pope
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Summary
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