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Liberty Mutual Research Institute for Safety

generating knowledge to help people live safer and more secure lives

Vision: Mol G oo
To be the premier research | PREVEN
organization in the world
dedicated to the reduction of
injuries and disability

APPLIED
ERGONOMICS

Mission:

To advance scientific knowledge
in workplace, built environment
and driving safety, and work
disability
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Overview 0 Workplace Safety

A i T rs@ence 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?2008 e ge.l

System Workplace
Safety Safety

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

Thereds a great deal more to worKkp
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System-Workplace Safety Reciprocity

System Workplace
Safety Safety

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

A We 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.
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Global and US Occupational Accident Data

Year Fatal Occupational Accidents
Accidents O4 days absence

Global Fatalities 1998 345 436 263,621,966
and Serious
Injuries 2001 351,203 268,023,272
2003 357,948 336,532,410
Hamalainen et al, 2006
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US Bureau of Labor Statistics, 2014
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LM Workplace Safety Index 2014

Overexertion involving 10 Leading Causes* and Direct Costs of the
outside source . . . . .
Most Disabling Workplace Injuries in 2012
Struck by object or Cau%ht infcompretssed Struck et
equipment : y equipmen ruck agains
Falls on q p Other exerho.ns or or ObJeCtS Object or equipment
same level bodily reactions
0 S'I:E ortt][i}?|
c without fa - -
o Falls to lower Roadway _ Repgtltlve_mohons
= level incidents involving micro-tasks
0 involving
motorized
i land vehicle
*2-Digit Bureau of Labor Statistics Event Sum of top 10 events = 83.8%
Total costs = $ 59.58 billion

Liberty Mutual Research Institute for Safety, 2014
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Traditional Approaches to Workplace Safety

A Scientific Managementi i Tay |l or i s |

I Decomposed work process into components to
increase efficiency

I Influential in trends toward procedural |
standardi zation and fAo

I Encouraged the scientific study of work, albeit
from a reductionist perspective

AHeinrichdéds Domino Th ’ ’

I Viewed accidents as a highly deterministic, Injury
linear sequence of events s ¢

I Foundational aspects viewed as L | Unsafe act
characteristics of the worker % or condiion
Fault of

I Groundbreaking for the time T encouraged ’ person

Ancestry,

assessment of underlying conditions Socal

environment

Il Reasonbds nNnSwiss Cheese e
senses a derivative

AReplaced ficausal dominoeso with i mperfect | ayer
of defense
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Behavior-Based Safety

A Perhaps the most dominant
approach to workplace safety
management of the recent past

A Based largely on principles of
Skinnerian Behaviorism

I Accidents seen as the result of
worker behaviors

I Goal is to modify behavior based on
variables of reinforcement and
punishment

I 1970s - Earliest applications involved
the devel opment of

economi esd to pr omof

pit mining
A Has come under severe criticism in
recent years

Tl nsufficient attent
unsafe behaviors

I Insufficient appreciation of broader
influences on behavior
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Sociotechnical complexity: Why we need a
new approach




Tosco Refinery Explosion, Martinez CA,

February 23, 1999

A Four workers burned to death after
igniting leaking gas during maintenance

I Plant shut down for several months and
subjected to formal investigation by Contra
Costa County and Chemical Safety Board

A Investigation revealed safety issues that
cut across the sociotechnical spectrum
I Human-machine system design

I Fatigue, workload, morale issues
associated with cutbacks and layoffs

I Habitual unsafe work practices

I Cynical safety culture, productivity valued
over safety

A These problems had existed for years

Problems uncovered at Tosco are typical of those observed

In other complex work systems
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