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‘The Statistical Invalidity of TRIR as a Measure of Safety Performance’ from the CRSA–University of Colorado Boulder



Insurance

The pursuit of lower claims 
costs leads to:
•Separation from critical 
risk

•A withholding of good 
care

•TRIFR and ‘zero’ studies

Enforcement

The pursuit of compliance 
leads to:
•Separation from complex 
risk

•People judged and 
blamed

•Concealment

Investigation

• When required
• ‘Prevent reoccurrence’:
•   We seek to find fault
•   Counterfactual 
conclusions

•   Internalized retribution
•   Use ‘proxy measures’

Safety I
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Instructive Disasters

1. Speaking truth to power
• The leader’s ability to hear bad news

2. Risk complacency
• Successful experience moves 
    closer to risk

3. Internal v external risk
• It’s easier to perceive risk to self than risk to the common cause

4. The ‘business decision’ fallacy
• These are ethical decisions!

5. The importance of weak signals
• Easy to fix, but also easy to ignore

6. The value of servant leadership
• Serving the common cause is a stance not a style

Prof. J. Mark Maier



The 5 Principles of HOP

1. Error is normal

2. Blame fixes nothing

3. Context drives behaviour

4. Learning and improving is vital

5. Your response to failure matters
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Safety as CAPACITIES

Operational Learning/Improvement

• Begins with trust and the candor 
of those who do the work

• Asking better questions to 
detect error traps and weak 
signals

• Finding better solutions in 
‘local’, ‘lateral’, and ‘level-up’ 
spheres of control

Control of Critical Risk

• Verification and validation that 
critical controls are effective and 
known

• Preoccupation with failure, 
keeping the discussion of critical 
risk alive

• Start when safe – Cardinal 
Controls





"Everyday work provides the 
best basis for learning, while 
accidents provide the worst."  

Erik Hollnagel  



Conditions before bad outcomes

Failure

Workarounds

Shortcuts

Violations

Guidelines not followed

Errors and mistakes

People not available

Equipment not available

Unreliable measurements

User-unfriendly technology

Organizational frustrations

Supervisory shortcomings

Dekker
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Good outcomes had this in common:

•Diversity of opinions, the opportunity to voice dissent

•Keeping a discussion about risk alive

•Deference to expertise (those do the work)

•Ability to say ‘Stop!’ 

•Reduced barriers between silos

•Not waiting for inspections or audits to improve safety

•Pride in workmanship

Dekker



Metrics:

Leaders Role:

Accountability:

Solution:

Causation:

Rule Based

Who made a mistake, 
broke the rule?

Fix the worker
(penalty)

Goal Based

What is wrong with 
the system?

More policies 
and procedures

Improvement Based

Variability is a natural 
part of the system

Make complexity 
visible, critical 

controls

Pay from your 
account 

for your wrong

Give me your 
account 

of what work is like

Risk Maturity

Inquire how work 
is normally done

Assure systems 
are working

Verify workers 
follow rules

Trust

Measure losses Measure system 
function

Measure learning 
and improvement 

You are 
accountable 
to hit targets





4 Rights of Employees

The Right to Know

The Right to 
Participate

The Right to Refuse

*freedom from 
retaliation

WHMIS/GHS

JHSC Requirements

Work Refusal Process

Legislated Protections

Teaching/learning/improving 
environment

Meaningful inclusion and 
engagement

Encourage STKY and 4D 
reports

Grateful for important 
operational information



“…small, well focused changes, which are introduced on an ongoing basis in an inconspicuous way. 
They are small enough to be understood and owned by all concerned, but their effects can be far-reaching” 

- Harold Jarche 

“…make risk more approachable, run small tests, build something that isn’t necessarily grand, but rather light, 
lean, and quick experiments that we can send off nimbly through the gates and learn from”

- Jackie Mahendra 



What can seriously injure or kill you doing this job? 

When that thing happens, what keeps you safe? 

Is that enough?

S-T-K-Y (stuff that’ll kill you)



Dumb Dangerous

Difficult Different

Situation, task or 
process that 

doesn’t make 
sense.

A task or 
process that is 

hard to do or 
do well.

Risky task, 
process, 
situation or 
hazard.

Changing or 
changed situation, 
activity or task.







Thank you!


