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Liberty Mutual Research Institute for Safety
generating knowledge to help people live safer and more secure lives
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Overview ðWorkplace Safety

ÅñThe science of the anticipation, recognition, evaluation and control of 
hazards arising in or from the workplace that could impair the health and 
well-being of workers, taking into account the possible impact on the 
surrounding communities and the general environmentò (Alli, 2008)

ÅThe same types of complex, sociotechnical systems features underlie 
system and workplace safety hazards 

System

Safety

Workplace

Safety

Thereôs a great deal more to workplace safety than hard hats and goggles!
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System-Workplace Safety Reciprocity

ÅHuman values, behaviors, decisions, communications, policies, beliefs, etc. clearly 
impact workplace safety, which in turn influences overall system safety

ÅWe cannot understand the full scope of factors impacting system safety if we do 
not understand the sociotechnical factors that underlie worker behavior, decision 
making, etc. 

System

Safety

Workplace

Safety



5

Global and US Occupational Accident Data

Year Fatal

Accidents

Occupational Accidents 

Ó4 days absence

1998 345,436 263,621,966

2001 351,203 268,023,272

2003 357,948 336,532,410

Hamalainen et al, 2006

US Bureau of Labor Statistics, 2014

Global Fatalities
and Serious 

Injuries

US Fatalities
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LM Workplace Safety Index 2014

Liberty Mutual Research Institute for Safety, 2014
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ÅHeinrichôs Domino Theory (1931)

ïViewed accidents as a highly deterministic, 
linear sequence of events

ïFoundational aspects viewed as 
characteristics of the worker

ïGroundbreaking for the time ïencouraged 
assessment of underlying conditions

ïReasonôs ñSwiss Cheese Theoryò is in some 
senses a derivative

ÅReplaced ñcausal dominoesò with imperfect layers 
of defense

Traditional Approaches to Workplace Safety

ÅScientific Management ïñTaylorismò (1909)

ïDecomposed work process into components to 
increase efficiency

ïInfluential in trends toward procedural 
standardization and ñone best wayò thinking

ïEncouraged the scientific study of work, albeit 
from a reductionist perspective

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://fee.org/freeman/detail/taylorism-progressivism-and-rule-by-experts&ei=LfIKVfTfA8S6ggSfw4D4Cw&bvm=bv.88528373,d.eXY&psig=AFQjCNGGLsrN4LNdSsZEsfLlSqyfXUihzQ&ust=1426867089754806
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://fee.org/freeman/detail/taylorism-progressivism-and-rule-by-experts&ei=LfIKVfTfA8S6ggSfw4D4Cw&bvm=bv.88528373,d.eXY&psig=AFQjCNGGLsrN4LNdSsZEsfLlSqyfXUihzQ&ust=1426867089754806
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ÅPerhaps the most dominant 
approach to workplace safety 
management of the recent past

ÅBased largely on principles of 
Skinnerian Behaviorism 

ïAccidents seen as the result of 
worker behaviors

ïGoal is to modify behavior based on 
variables of reinforcement and 
punishment

ï1970s - Earliest applications involved 
the development of ñtoken 
economiesò to promote safety in open 
pit mining

ÅHas come under severe criticism in 
recent years

ïInsufficient attention to the ñwhyò of 
unsafe behaviors

ïInsufficient appreciation of broader 
influences on behavior

Behavior -Based Safety

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://assetgroupsolutions.com.au/what-not-to-do-at-the-workplace-part-2/&ei=RvUKVYTXFoSnNsvxgrAO&bvm=bv.88528373,d.eXY&psig=AFQjCNFCkK2G_gDmud14T8ZeFD2FKnB0KQ&ust=1426867806253621
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://assetgroupsolutions.com.au/what-not-to-do-at-the-workplace-part-2/&ei=RvUKVYTXFoSnNsvxgrAO&bvm=bv.88528373,d.eXY&psig=AFQjCNFCkK2G_gDmud14T8ZeFD2FKnB0KQ&ust=1426867806253621


9

Sociotechnical complexity:  Why we need a 
new approach
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Tosco Refinery Explosion, Martinez CA, 
February 23, 1999

ÅFour workers burned to death after 

igniting leaking gas during maintenance

ïPlant shut down for several months and 

subjected to formal investigation by Contra 

Costa County and Chemical Safety Board

ÅInvestigation revealed safety issues that 

cut across the sociotechnical spectrum

ïHuman-machine system design

ïFatigue, workload, morale issues 

associated with cutbacks and layoffs

ïHabitual unsafe work practices

ïCynical safety culture, productivity valued 

over safety

ÅThese problems had existed for years

Problems uncovered at Tosco are typical of those observed 
in other complex work systems


