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Beyond Normal Accidents and High Reliability
Organizations: The Need for an Alternative Approach
to Safety in Complex Systems

by Karen Marais, Nicolas Dulac, and Nancy Leveson, MIT

Charles Perrow introduced the idea that in some technological
systems, accidents are inevitable or “normal” (1984). He
defined two related dimensions—interactive complexity (F
HEDEHES) and tight coupling (ZB7Zi#E &) —which he claimed
together determine a system’ s susceptibility to accidents.




¢ Perrow made an important contribution in identifying these
two risk—increasing system characteristics. His conclusion,
however, that accidents are inevitable in these systems and
therefore systems for which accidents would have
extremely serious consequences should not be built is
overly pessimistic.

& The flaw in the argument is that the only engineering solution he
considers to improve safety is redundancy. The use of redundancy is

not the only way to increase
¢ The most effective approaches involve eliminating hazards
or significantly reducing their likelihood by means other than
redundancy, for example, substituting non—hazardous
materials for hazardous ones, reducing unnecessary
complexity, decoupling, designing for controllability,
monitoring, interlocks of various kinds, etc.

¢ Operations can also be made safer by eliminating and
reducing the potential for human error.



¢ STAMP Methodology: Design for higher safety

¢ Resilience Engineering: Safety Management
Methodology for Complex Socio—Technical Systems

¢ Implementation of Resilience Engineering

¢ Resilience Assessment Grid
¢ FRAM
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