
Crew Resource 
Management 

 
Adapting proven concepts for 

a safer fire service 



Crew Resource Management 

•  Developed by the 
aviation industry 25 
years ago. 

 
•  Crash investigators 

identified failures to 
capture errors and 
pilots ignoring advice/
observations from crew 
as leading cause of air 
disasters.    



Crew Resource Management 

•  Communications Skills 
•  Teamwork 
•  Task Allocation 
•  Decision Making 



Who is using CRM today? 

•  Aviation Industry 
•  Medicine 

•  Shipping Industry 
•  U.S. Military 

•  Transportation Industry 



“To err is human” 

Marcus Tullius Cicero 
106-43 B.C. 



Why error management? 

•  Traditional thinking focused on eliminating 
human error in the cockpit. 

•  Contemporary thinking acknowledges that 
error is a way of life. 
–  given the acceptance that human error may occur, the 

focus has become “How do you effectively manage 
error?”  

–  proper error management greatly enhances safety 



Error Management Model  

 Avoid 

Trap 

Mitigate 



Avoiding Errors 

   First line of defense 
against error is 
avoidance. 

Avoid  

Trap 

Mitigate  



Error avoidance 

•  High level of proficiency 
•  Follow SOPs 
•  Minimize distractions 
•  Plan ahead 
•  Maintain situational awareness 
•  Effective use of all available resources 



Crew Resource 
Management (CRM)  

•  The effective use of all 
available resources  
–  includes those in the 

cockpit crew and those 
outside the cockpit  

–  flight attendants 
–  maintenance personnel 
–  etc. 



Trapping errors  

   Error is detected 
and managed before 
it becomes 
consequential. 

Avoid  

Trap 

Mitigate  



Error Management & CRM 

•  Once an error is committed, it is difficult 
to catch (trap) your own error. 

•  Other people are often more likely to 
catch your error. 

•  Therefore, redundancy in the cockpit is 
one strong defense against error.  



Layers of Defense = 
Redundancy  = 

Increased Safety Margin 

To trap errors, keep as much 
redundancy on the flight deck/in 
the team, for as long as possible. 



Layers of Defense = 
Redundancy  = 

Increased Safety Margin 



High Level of Proficiency 

Follow SOP’s 

Maintain Situational 
Awareness 

Use All  
Eyes  
& Ears 

Layers of Defense  
to trap errors 

USE THE INCIDENT COMMAND SYSTEM 



But… you can’t 
proceduralize everything 

And even good procedures can 
have “holes” in them, when 

applied incorrectly or with poor 
timing.    



Barriers can have “holes”   

   We can attempt to build 
barriers against error to 
trap errors. 

  Even good barriers 
  have weaknesses. 
 
Error management helps 
reduce the size of these  
holes. 



Examples of how “holes in 
defenses” can be formed  

•  Increasing workload 
–  Older, unreliable 

equipment and apparatus 
–  medical factors 
–  Lack of ICS 

implementation 
–  Failure to divide up the 

incident based on the span 
of control 

–  Lack of accountability of 
resources   

•  Procedural non-
compliance 

•  Poor crew coordination 
•  Forgetting  



High Level of Proficiency 

Follow SOP’s 

Maintain 
Situational 
Awareness 
 

You may not know where 
the holes are   

Use All  
Eyes  
& Ears 



Size of holes depends on: 

•  Amount of attention 
that the task requires 
from the crew/
company. 

•  How well the crew/
company manages the 
resources.  

Larger holes decrease  
safety margin 

 



Unfamiliar location 

Emergency 
Response 

Fatigue 

Inexperienced driver 
Time pressure 

How safety  
margin can 
   change 

Workload management 



Unfamiliar location 
Fatigue 

Inexperienced driver 
Time pressure 

Get plenty of rest 

How safety  
margin can 
   change 

Workload management 

Emergency 
Response 



Unfamiliar location 

Emergency 
Response 

Fatigue 

Inexperienced driver 
Time pressure 

Get plenty of rest  
Use map resources 

How safety  
margin can 
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Workload management 



Unfamiliar location 

Emergency 
Response 

Fatigue 

Inexperienced driver 
Time pressure 

Get plenty of rest  
Use map resources 
 Provide training  

How safety  
margin can 
   change 

Workload management 



Unfamiliar location 
Fatigue 

Inexperienced driver 
Time pressure 

Get plenty of rest  
Use map resources  
Provide more Incident 
Management training 
Slow down  

How safety  
margin can 
   change 

Workload management 

Emergency      
Response 



Potential  
Hazard 

Layers of defense help deflect 
errors from becoming hazards  

Error 

Error Trapped. 
Hazard Averted 



Captain calls for  
checklists. 

Captain is reminded 
if checklist is not done.    

Takeoff  Warning Horn  
will activate if flaps  
not configured.  

External  
Alerting - 
does not exist  
here - no layer 

Designed system redundancies 

SHOULD THE DEPARTMENT INSTALL A  SPEEDOMETER ON THE CAPTAIN’S SIDE 



Captain has developed personal  
style of allowing F/O to  
initiate checklist.  

F/O gets busy and forgets to  
remind Captain that  
checklist is not done.    

Takeoff  Warning Horn  
does not activate  
as designed.  

Holes in defenses Accident 

External  
Alerting - 
does not exist  

Accident Accident 



Mitigating the Consequences 

   When an error is 
not avoided or 
trapped, it must be 
mitigated to keep it 
from adversely 
affecting safety.  

Avoid  

Trap 

Mitigate  



Mitigating 
the Consequences 

Error 

Avoid  
Trap 

Mitigate  

Mitigate? Accident 



Mitigating errors 

•  Constantly review and cross check that 
what you are doing is sensible for 
where you are, and where your are 
going (situational awareness). 
– Example: Entering a second floor rear window 

when PPV is operating at the front door.  
– Nelson Street  vs. Nelson Lane  

•  Be Vigilant, Stay Focused (BVSF) 



There may be overlap   

•  There may not always be clear lines 
distinguishing avoid, trap and mitigate. 

•  example: SOPs  
– Avoid - because I am doing things correctly (by 

SOP), I will avoid chance of error 
– Trap – SOP’s can help me to catch (trap) errors 
– Mitigate – SOP’s can mitigate the 

consequences of error 



So… how can you avoid, 
trap and mitigate the 

effects of errors?  

Understand and 
practice Error 

Management ABC’SS 
Use CRM  

Avoid 

Trap  

Mitigate   



Error Management ABC’SS   

  Acknowledge that we 
are error prone  



Error Management ABC’SS    

•  This does not mean that errors are okay 
– Naturally we would prefer not to make them 
– However, the reality is that we will make 

mistakes, so acceptance and awareness are vital   

Acknowledge errors 



Errors increase as  additive 
factors increase   

•  Studies show that pilots believe they 
can handle several additive factors 
without increasing the probability of 
errors 

aircraft malfunctions 
weather  
fatigue 
 
 

time pressures 
personal concerns 

 Well guess what? We’re only humans! 

Acknowledge errors 



 Error Management 
ABC’SS 

Maximize Barriers   

•  Maximize barriers 
•  Minimize holes 



Realize the importance of 
redundancies 

•  Keep as much redundancy in the 
workgroup for as long as possible. 

•  Plan best time for being “out of the loop”. 
–  lowest workload 
–  least risk 

•  Realize that when one crew member is 
“out of the loop” your front-end lines-of-
defense are literally cut by as much as one-
half. 

Maximize barriers   



Examples: 

•  Chief Officer responding without Staff 
Assistant 

•  Three person engine crew at a structure 
fire 

•  One paramedic at a cardiac arrest 
•  No RIC 
•  Lack of Incident Command  

Maximize barriers 



Planning and awareness 
are  the keys 

•  We’re not saying don’t do these things - 
obviously you must do them.  

•  The point is to PLAN them (when able) to 
conduct them during lowest workload, 
least risk periods. 

•  We realize that not everything can be 
planned, so when crew is short staffed, 
be very aware of reduced redundancy. 

Maximize barriers 



Minimize task loading 

•  Proper use of 
automation 

•  Control distractions 
•  Use CRM  
•  Follow SOPs  

Maximize barriers 



 Error Management 
ABC’SS 

Communicate  
Risks & Intentions 



Communicate 

Anything that can: 
•  Reduce your ability to detect errors 
•  Anything that can increase your chance 

of making errors 

Communicate 



Communicate risks  
and intentions 

•  Effective communication 
– Makes sure that everyone is “on the same 

page” 
– Raises crew’s/company’s situational 

awareness  
– Helps avoid, trap and mitigate the 

consequences of errors 

Communicate 



Error Management ABC’SS 

Follow SOPs   
 



How SOPs relate to error  

•  A recent study by NASA/UT observed 
crew errors 

•  they discovered that crews who 
intentionally erred by not following 
SOPs were 1.6 times more likely to 
commit another error, when compared 
to other crews  

Follow SOPs 



SOPs 

•  SOPs establish a consistent baseline for 
performance 

•  Because the baseline is established, 
deviations from it can be identified easier 
– “Hmm, I don’t usually miss things like that.”  

•  Allows crewmembers to concentrate on 
issues not covered by SOPs   

Follow SOPs 



Error Management ABC’SS 

Sensible?    
 



Sensible? 

•  Ask yourself and make sure that what 
you are doing (and are about to do) is 
sensible 
– Example: Interior attack of an abandoned 

building slated for demolition.  
– Risk vs. Gain 

Sensible?  



Error Management ABC’SS 

A   Acknowledge 
B   Barriers 
C   Communicate 
S    SOPs  
S    Sensible (Risk vs. Gain) 



CRM & the Fire Service 

•  Parallels between 
flight deck and 
fireground. 

•  Last 8/13 NIOSH 
Reports cited failure 
to follow SOP’s as 
contributing factor. 

•  Storm King decision-
making assailed in 
reports. 



CRM & the Fire Service 

September 2000 meeting at ICHIEFS 
Headquarters. 

•  Vision: Develop training curriculum. 
Hand off to NIMC, USFA, and State 
Training Academies for dissemination to 
fire service. 

•  Introduce at all training levels. 



CRM & the Fire Service 

•  Goal: Reduce 
Firefighter deaths 
and injuries by 50% 
in five years.  



CRM & the Fire Service 

•  Typical timeline for implementation of 
new ideas in fire service - 

7-10 YEARS 
 

•  That translates to 1100 additional 
deaths and 1,000,000 injuries! 



CRM & the Fire Service 

Can we 
afford 

to 
wait? 

                                                


