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#1
People often interpret 

new information 
to reinforce 

existing beliefs.
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The recommendation to launch …



#2
It’s almost never 
just one failure.





One primary cause; 
18 weaknesses and other risk factors 

that might have contributed to the accident.





#3
There is almost always 

a human error 
somewhere in 

the accident chain.



Train wreck at 
Montparnasse, 
France (1895)



General Human‐Error Probabilities 
in Various Operating Conditions (Kirwan 1994)

Description Error Probability

General rate for errors involving high stress levels
0.3

Operator fails to act correctly in the first 30 minutes of an emergency 
situation

0.1

Operator fails to act correctly after the first few hours in a high stress 
situation

0.03

Error in a routine operation where care is required 0.01

Error in simple routine operation 0.001

Selection of the wrong switch (dissimilar in shape) 0.001

Human‐performance limit:  single operator 0.0001

Human‐performance limit:  team of operators performing a well 
designed task

0.00001



#4
People provide 

an important safeguard 
in the system.





#5
How people act 

depends on the culture
of the organization.





“I believe a culture exists at this refinery that 
encourages raising safety process concerns.”

Percent that Disagree or Tend to Disagree

The Report of the BP U.S. Refineries 
Independent Safety Review Panel



#6
Safety culture = 
a learning culture.



A safety culture = a learning culture

Some elements … Some conditions …

Monitoring

Reporting near‐misses

Leading indicators

Root cause analysis

Communications

Trust

Empowerment

Sharing lessons learned



#7
Risk is often misunderstood …

partly because 
it is often misrepresented.



Space 
Shuttle 
O-ring 
data …

^
Nozzle blow-by was not 
the failure at issue – it 

obscures the real 
problem (O-ring 

damage)

^
4 of these motors 

were never 
launched, one was 
planned, and only 2 
reflected relevant 

past data; 22 other 
launches left out; 
data apparently 

sorted by motor # not 
temperature

^
Wind 
speed 

was N/A

Re-assembly of the data by Edward Tufte
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Pipeline Safety: Context Measures

U.S. 
population

Energy 
consumption

Pipeline ton‐
miles

Serious 
Pipeline 
Incidents

Source:  DOT/PHMSA  Incident Data, as of Dec. 21, 2007



Risk = f (Likelihood, Consequences)





Some questions to consider …

1. How can we learn more from events?

2. How do leaders affect operations—especially in 
dealing with errors?

3. What are the secrets to resiliency in an organization?

4. What makes an organization ready to adapt in a 
significantly challenging event?

5. How can we improve how we assemble and interpret 
information, including leading indicators? 


