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Parameters of Effort

* Physical effort (exertion)
— Force applied relative to capacity to apply it

— Energy expenditure
e Cognitive effort
— Mental workload

— Work to pay attention

— Work to sense stimuli (perceptual focus)



Effort is a Function of Resources




Effort Decision Tree
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High Effort — Sure Thing Examples




Low Effort — High Risk Examples




Balancing Effort and Outcome Utility




Choice: When to Stop Searching




Seek Information or Rely on Memory




Choosing How to Choose

Heuristics and Rules-of-Thumb vs. Algorithms and Detailed Analyses
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Choosing to Behave Safely

Make the “natural” (low effort) way to work also be a safe way to work.



Reliance On Automation

e (Qver-reliance results in:
— Loss of situation awareness
— Failure to account for and counter automation errors

— Complacency and automation bias instead of checking
actual conditions




Ergonomics in Accident Prevention

* “What alternative methods might workers choose to use
when they get tired, bored, hurried, or stressed?”

* “Isthe simplest, easiest way to do the task also reasonably
safe?”

 What is the “cost of compliance”?




Some Keys to Reducing “Effort”

Minimize time spent searching for information, tools, parts,
etc.

Identify the data needed for decision-making and provide it so
that there is little incentive to rely on memory.

Facilitate use of algorithms with software when heuristics and
rules-of-thumb may not be sufficient.

Minimize the cost of compliance, making the low effort
method the preferred safe method.

Avoid complex warnings, instructions, and mentally
demanding procedures to the extent feasible.
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