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ABSTRACT 

One of the greatest challenges for safety-critical systems is to reduce accidents and 

improve safety performance. Safety culture is thought to provide an “early warning” of 

potential safety system failure(s). However, most current studies consider safety culture 

as a within-organization issue and neglect the influences of other factors on safety 

culture and safety performance. In addition, many previous studies tested the 

relationship between safety culture and safety performance using data from a single 

organization, which limits the generalizability of the results.  

To address these gaps, this research proposes a socio-technical safety culture safety 

performance (SCSP) model to answer the research questions: (1) why do people perform 

unsafe behavior? (2) How do multi-level safety factors affect safety culture and safety 

performance in safety-critical organizations? And (3) can a general safety culture 

structure be developed and what are leading indicators of safety performance in that 

system? First, the literature review identifies the factors influencing safety performance, 

including external factors, social, technological, and organizational factors as well as 

individual, group, and workplace characteristics. The trends of safety culture studies, 

including safety culture maturity and hierarchical safety culture, are also discussed. 

Second, safety culture surveys, an important data collection tool in this research, are 

discussed. Following that, case studies, hierarchical regression analysis, factor analysis, 

structural equation modeling, hierarchical linear modeling, and spider chart are used to 

test the SCSP model and answer the research questions. The results show that multiple 

safety factors affect safety performance in safety critical systems, among which safety 

culture is one of the most influential. Using the SCSP model, safety researchers and 

practitioners can assess an organization’s safety culture structure and identify leading 

indicators of safety performance to prevent the occurrence of undesired events. 

This research makes several contributions: (1) integrating multi-level factors into a 

systematic socio-technical safety model; (2) utilizing both quantitative and qualitative 

methods to address research questions; (3) investigating the effects of multiple safety 

factors on safety performance; (4) exploring comparative safety culture maturity among 

three organizations; and (5) identifying a general safety culture structure composed of 

significant factors influencing safety performance. 


