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Human Error Assessment –  
Minimising Error and Motivating Safe Working 

How does safety management motivate people to work safely? 

What conflicts does mixed messages generate? 

What are the essential elements of motivating people to work safely? 

What causes safe or unsafe behaviour to become a safe habit? 

What can we learn from the Human Error Assessment & Reduction 
Technique (HEART)?  
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What is Safety at Work all about? 

AIM 

- to have no accidents at work 

BELIEF 
- that ALL accidents can be prevented 
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How do we Manage Safety? 

Safety Management Systems 
•  Setting up how to do it safely 

Technical or Process Safety 
•  Making sure the plant operates safely 

Motivational or People Safety 
•  Getting people to work safely 
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Technician’s viewpoint 

PROCEDURES  
MUST BE   
SIMPLE and  
EFFECTIVE 

“NO BLAME” CULTURE - 
OPEN INVESTIGATIONS 
SHARED IMPROVEMENTS 

SAFETY CULTURE  
MUST REINFORCE 
SAFE BEHAVIOUR  
AND DISCOURAGE  
UNSAFE BEHAVIOUR 

“I must follow the 
   procedures 
and instructions” 

“This is difficult – they were 
set up as an “umbrella”  
by management 
to cover themselves” 

“They insist that I must  
tick all the boxes  
to cover the audit trail” 

“If it goes wrong 
I will get the blame” 

“I will get  
disciplined  
& lose pay or 
lose my job” 

“If I do it by the book 
 it will take forever” 

“Management turn  
a “blind eye” when 
  I take shortcuts” 

“There are lots of  
 quicker ways to  
 get the job done” 

DILEMMA!!! 
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Motivating people to work safely requires  

F  simple effective procedures, enforced and used 

F  “no blame” culture for genuine mistakes and errors, 
   open investigations, shared improvements 

F   changing the culture within the organisation, so   
    changing attitudes to safety, and safety behaviour 

F   positively reinforcing safe behaviour, and 
    discouraging unsafe behaviour 

F   “the behaviour you walk past is the behaviour you accept” 
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Start with safe behaviour 

It has comfort, safety, 
there are advantages  
in doing it this way 

We tend to repeat this behaviour 
because it has advantages  
and brings success 

External reinforcement (by others) 
of this behaviour makes 
it desirable for us to continue 

It becomes a safe habit It becomes an unsafe habit 

It requires more time 
It has disadvantages 
It leads to failure 

We tend to change to easier 
short cuts which are less safe 

This has advantages 
obtains success, so  
we repeat this behaviour 

Burkhardt 1980 

More 
likely 

 to occur 

2 possibilities 
depending on 
Safety Culture 
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Start with unsafe behaviour 

We experiences an  
accident or near-miss 

Causes Pain, punishment,  
fear, disadvantage, failure, 
- this tends to change 
      our behaviour 

External reinforcement (by others) 
of change to safe behaviour 
has advantage, success 

Becomes a safe habit Becomes an unsafe habit 

Saves time,  
easier, short cut, 
more  convenient 

It brings advantage, success, 
we tend to repeat unsafe 
behaviour 

Prestige among peers  - this 
success strongly reinforces 
unsafe behaviour 

Burkhardt 1980 

More 
likely 

 to occur 

2 possibilities 
depending on 
Safety Culture 
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What can we learn from the Human Error Assessment & Reduction 
Technique (HEART)? 

•   Task unfamiliarity increases the error rate by up to 17 times 

•   Shortage of time  ……………………………………..11 times 

•    Low “signal to noise” ratio……………………………10 times 

•    Information over-ride / ignored……………………….9 times 

•    Poor information ……………………………………….8 times 

•   Design mis-match………………………………………8 times 

•   Mistake correction unforgiving………………………..8 times 
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•    pragmatic method devised to define how to quantify human error 

•    developed by Dr J C Williams for the nuclear industry in 1980s 

•   applied to a task or activity critical to the safety of whole activity 

•    takes 38 Error Producing Conditions (EPCs) into account based  
    on 100s of human error experiments since the 1920s 

•   first define failure mode (omission, substitution, repetition, 
   transposition, timing) which causes hazardous situation to occur 

•    then assign “base-load” failure rate   

HEART – Human Error Assessment and Reduction Technique  
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HEART – Human Error Assessment and Reduction Technique  
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•   then assess Error Producing Conditions which apply:- 

HEART – Human Error Assessment and Reduction Technique  
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HEART – Human Error Assessment and Reduction Technique  
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HEART – Human Error Assessment and Reduction Technique  
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HEART – Human Error Assessment and Reduction Technique  



10 October 2007 

15 

•    Assessment carried out by a small team, including the 
  person who normally carries out the task  

•    Procedure is carried out in four stages:- 
1    defining the task to be analysed 
2    identifying the critical task situation and the types of error 
3   assessment of the Error Producing Conditions,  
       quantifying if necessary. 
4    defining the error reduction measures required 

•    Several assessments carried out on existing operations 
•    Take 1 to 2 hours per assessment 
•    Agreement with observed error rates good 
•    Useful error-reducing ideas generated. 

HEART – Human Error Assessment and Reduction Technique  
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