
 

 

 
 

 

 

The Multilevel Framework of System Safety: 

Foundational Research and Future Prospects 

Abstract: Although it is generally accepted that accidents in complex systems result from many interacting 

factors that are generally analyzed separately using methods from distinct disciplines, researchers have only 

scratched the surface in developing collaborative and holistic approaches to address system safety. Recent 

research provides a system-level perspective but does not fully incorporate the richness of disciplinary 

methods developed over several decades. Based on the historical timeline of methodological approaches and 

semi-structured interviews with safety experts, this research develops a framework for examining system 

safety from a multilevel perspective, including proximate technical causes, human error, organizational 

culture, and societal influences.  At each “level” of the framework, a set of methods, tools, and disciplinary 

knowledge exists and has been widely applied. Each disciplinary perspective provides a unique “lens” with 

which to examine system safety. The framework provides a platform for interdisciplinary research and can 

serve as the basis for specific practical guidelines for design, management, accident investigation, and 

policymaking. The System Safety Database, intended as the engine for operationalizing the framework, will 

generate reports and provide essential information to those responsible for ensuring safety, investigating 

accidents, conducting system safety research, and/or managing hazardous systems. The framework and 

accompanying database will provide stakeholders at all levels, from operators to policymakers, with the tools 

and perspectives needed to improve safety in complex socio-technical systems.                                                                          
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