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Disasters at  ...’safe’ organizations

Moura 
Mine

UBB  Mine

West Ray mine

BP Texas Refinery
Deep Water Horizon

NASA shuttles

Samarco Dam

Vaal Reefs Mine

South Deep Mine

Kinross Mine

Bhopal Plant

Piper Alpha

Lac Mégantic

Sago MineKleen Energy

Imperial Sugar

Northparkes

Beaconsfield

Pike River

Enschede

Concodia

Chernobyl

Zeebrugge

Titanic

6246 deaths



Captain EJ Smith



15 April 1912...

Titanic!







“We believe our ship is safe...it is unsinkable”“We believe our ship is safe...it is unsinkable”



Deep Water Horizon
Gulf of Mexico
11 killed

Texas City Refinery
March 23, 2005
15 killed, 170 injured

Texas City Refinery
March 23, 2005
15 killed, 170 injuredPiper Alpha

September 6, 1988
167 Killed

Bhopal, India
December 3, 1984
3787deaths
Thousands since







They focused strongly on safety as a ‘core value’ and proud of 
their achievements…  

Their safety approach was on technology, systems, 
audits and enforcement…

They were fixated on compliance behavior and elimination of 
the ‘at-risk’ behaviors of workers

Leaders were highly committed to achieve “best-in-class” safety 
performance

They targeted and achieved low accident rates 
as a measure of safety…and got nearer and nearer to zero
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TRIR (per 200,000 hours) Fatality Rate (per 100,000 workers)

USA Incident Rate Trends: Non-Fatal vs. Fatal

2%

32%
16%

64%

Source: US BLS
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The history of safety performance
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Analyze and prevent accidents

Eliminate @risk behaviors

Enforce safety rules
Educate in safe work procedures

Engineer a safe work environment

Set safety targets

Reward achievements

Set accountabilities for safety

Analyze and prevent accidents

Eliminate @risk behaviors

Enforce safety rules
Educate in safe work procedures

Engineer a safe work environment

Set safety targets

Reward achievements

Set accountabilities for safety











Your safety is our 
priority









The Swiss cheese model?

M
ost dangerous ideas in safety



24



25



“…accident 
waiting  

to happen…” 
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The Chemical FactoryThe Chemical Factory

5 Why’s

1 2 3 4



CHERNOBYL



Safety is not rocket science…

It’s far more complicated than that!





1. The myth of simple causation1. The myth of simple causation



The Risk Matrix?

M
ost dangerous ideas in safety
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Risk Migration



Radio

Overtake
Sprays

Turn





2. The illusion of risk control2. The illusion of risk control
1. The myth of simple causation1. The myth of simple causation



Behavior-Based Safety?

M
ost dangerous ideas in safety





Rushing

Complacent
Fatigue

Careless

Distraction

Attitude

Frustration



It’s all about human behavior!

• Inattentive
• Incompetent
• Erratic
• Biased
• Violating

 Lapsing
 Forgetful
 Unreliable
 Inconsistent
 Rigid









Piper Alpha

Tartan

Claymore

Other rigs

Scotland



Why
Reasons for risk-taking: 

. Overlooked  

Risk not seen, visible or recognized 

2. Underestimated 

Misjudged likelihood, exposure or potential impact 

. Rewarded/Penalized 

ncentives to take short cuts, easier, quicker etc. 

4. Inherent 

The risk is inherent to process, system, resource constraints 

. Balanced 

Consequence of production pressure, necessary 

6. Tolerated 

Person(s) accept, tolerate and ignore risks 



Overlooked (12%) 



Underestimated (25%) 



Rewarded/Penalized (6%) 

Inherent (14%) 
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Lifting
• Riggers regularly handle the load.

Tolerated (31%) 



6 Why
Reasons for risk-taking: Frequency 

1. Overlooked  

Risk not seen, visible or recognized 

12% 

2. Underestimated 

Misjudged likelihood, exposure or potential impact 

25% 

3. Rewarded/Penalized 

Incentives to take short cuts, easier, quicker etc. 

6% 

4. Inherent 

The risk is inherent to process, system, resource constraints 

14% 

5. Balanced 

Consequence of production pressure, necessary 

12% 

6. Tolerated 

Person(s) accept, tolerate and ignore risks 

31% 

 



His name is Darryl…

All Carpet Company

Darryl







What should Darryl do?…





2. The illusion of risk control2. The illusion of risk control
1. The myth of simple causation1. The myth of simple causation

3. The error of human error



Humans:

The WEAKEST link in the safety chain



Humans:
The STRONGEST link in the safety chain



As humans, we can (uniquely) be:

• Enduring
• Compassionate
• Imaginative
• Sacrificing
• Conquering

• Heroic
• Inventive
• Inspirational
• Intuitive
• Adaptive



Standard Operating Procedure?

M
ost dangerous ideas in safety





Comply to 
rules

Break rule

Acting
safely

Take risks

Drive at/under
speed limit

Cross at 
pedestrian x-ing

85th Percentile





“The quickest way to get you killed on a manned space 
flight is to not follow standard operating procedure”

Karol Joseph "Bo" Bobko
Space Shuttle Pilot on 3 missions

“The second quickest way to 
get you killed… is to always follow 

standard operating procedure”



2. The illusion of risk control2. The illusion of risk control
1. The myth of simple causation1. The myth of simple causation

3. The error of human error3. The error of human error
4. The cult of compliance



Hierarchy of Control?

M
ost dangerous ideas in safety



Swedish Switchover
3 September 1967 

Swedish Switchover
3 September 1967 
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Risk Homeostasis

23% Closer

















I fear the day that technology will 
surpass our human interaction. 
The world will have a generation 
of idiots.”



2. The illusion of risk control2. The illusion of risk control
1. The myth of simple causation1. The myth of simple causation

3. The error of human error3. The error of human error
4. The cult of compliance4. The cult of compliance
5. The paralysis of protection



'MINDFULNESS'



Too much risk

Ch
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ss

Starve Died
Too much safety

Human Behavior in Hazardous 
Situations

Risk

Smart Risk 
Management





The target of ZERO?

M
ost dangerous ideas in safety
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FatalitiesO
0
0
0
0
0

Minor injuries
Incidents

Near misses
Error

Serious injuries

0Risk
0Hazards

The math trap



Zero = Safe?Zero = Safe?









2. The illusion of risk control
1. The myth of simple causation

3. The error of human error
4. The cult of compliance
5. The paralysis of protection
6. The trap of targets6. The trap of targets



The measurement of safety…

William Cameron



Reward achievements7. The deception of pretention



APPREHENSIONANXIETY FRIF

TRIF

Zero Deviance

Zero Tolerance

Zero Accidents

Zero Injury

Reward ‘safe’

Punish @risk

Reward Zero

What gets measured gets done…



103

GOOD

NEWS

DISTORTED

NEWS

Risk secrecy





“I thought that everything was OK…“I thought that everything was OK…
because I never got a report that 
anything was wrong…”
because I never got a report that 
anything was wrong…”

--Manager: Piper Alpha--Manager: Piper Alpha

“Risk secrecy”











The measurement of safety…



2. The illusion of risk control2. The illusion of risk control
1. The myth of simple causation1. The myth of simple causation

3. The error of human error3. The error of human error
4. The cult of compliance4. The cult of compliance
5. The paralysis of protection5. The paralysis of protection
6. The trap of targets6. The trap of targets
7. The delusion of invincibility





2. The illusion of risk control

1. The myth of simplicity

3. The error of human error

4. The cult of compliance

5. The paralysis of protection

6. The trap of targets

7. The deception of pretention

Focus on complex exposure

Dynamic random systems

Deference to autonomy

Create invisible safety

Humans the strongest link

Resilience through leadership

Readiness to respond to risk

Towards zero Beyond zero



Questions and answers…


