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CHAPTER 4

HUMAN ERROR REDUCTION
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error happens and what it is. That knowledge will open up the next frontier in safety

management.

ing proposal——that acquiring knowledge of how and
d offering advice on human error reduction will open
That ties in well with the theme of this

Petersen presents an interest
where human errors occur an

up the next frontier in safety management.
chapter. It also relates closely to my research which shows that funan errors at

some level are causal factors for many incidents resulting in serious injuries, par-
ticularly low-probability/serious-consequence events that have multiple, complex,
and cascading causal factors.

Safety professionals will do a better job in
prevention if they are aware of human error caus
management systems to meet Z10 provisions and minimizing s

chapter:

giving counsel on serious injury
al factors. Focusing on improving

erious injuries, this

professionals to ‘become mor

o Encourages safety
ker level.

reduction, particularly above the wor

o Explores human etrors as causal factors for 1

quence incidents.
o Brings attention t
o Organizational safety cultures 5
o Safety management systems ’
o Design and engineering decision making
o Error-provocative operations.
s a selected literature and. resource review.
n the relationship between behavioral safety,

o human errors that derive from deficiencies in

o Provide

o Comments 0
tion, and serious injury prevention.

This chapter is not a text on human error reduction. Select
that provide the knowledge which safety professionals shou
They need not be concerned over a lack of resources. Enter the term

reduction” into a search engine and over 2,500,000 results will appear. Some

those results relate to workshops and symposia on human error reduction.

As references are cited in this chapter,
lished in recent years. Interest in human error reduction is warming up-

literature relates to human errors as causal factors for injuries to employees;
to users of personal products; and damage to property and the environment.
amount of new literature indicates that human error reduction has

new life.
DEFINING HUMAN ERROR AND HUMARN ERROR REDUCTION
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productivity. Years later, 1 became acquainted with human factors concepts in graduate
work in psychology. It seemed that this was a natural for the safety profession. That
s in 1971, and for some reason, the profession found OSHA and its standards to be

a human factors standpoint, it seems that safety

sting. From
ble progress in reducing human error.

wa
considerably more intere
has tost 30 years of possi
-related literature on human errors occulring at
urce of causal factors for injuries
he 1970s. Nevertheless, a farge share of safety professionals
while many safety professionals were consumed by OSHA,
1971. In later years a form of behavioral safety that focused
behavior attracted a great deal of their attention and time.
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affect a human being.
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Hammer’s message was important for
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of workers as systems are designed. Chapanis was strong 0
error-provocative work methods.

Early in my career, 1 became aware that musculoskelet
back injuries, were prominent in the incident expetience
advising. At that time, the principle method to reduce back inj
training programs for workers, teaching them proper lifting
Haiis B those methods did not achieve the resu

uld be advan-
t occur above

d this
e was exceptionally.
cles. His work is often
bilities and limitations
n designing to avoid

al injuries, particulat
for every client 1w
uries was to cond
techniques. Very 50
Its expected, fora ¥

A SELECTED REVIEW OF THE LITERATURE 71

My research into incident :
Studyy aﬂe,-ms fh dmtolmmdenl causation showed that the problem was not the Kker
They were oxl/lel?l/ys 1?wec; tlhat (tjhe problem was the design of the work 111\;’:;11031.
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Iso asserts that this chapter was written with safety professionals and psychologists
n mind.

Reason also brings to
jon. In his final chapter,
srediction). This methodology was

mind the antiquity of the literature on human error reduc-
he reviews THERP, (the technique for human error rate
developed by Alan Swain in 1963.

particular attention is given here to the Guidelines for Preventing Human Error
1 Process Safety, a 1994 publication. Although “process safety” appears in the
sook’s title, the first two chapters provide an easily read primer on human error
-eduction. The content of those chapters was largely influenced by personnel with
safety management experience at a plant or corporate level.

Extensive highlights from the book follow, with the permission of the
AICHE. Safety professionals should view them as generic and broadly applicable.
They advise on where human errors occur, who commits them and at what level,
and where attention is needed to minimize their occurrence. These highlights apply
to organizations of all types and sizes. Note that the word “chemical” appears but

once in the following excerpts.

publisher,

o It is readily acknowledged that human errors at the operational level are a
primary contributor to the failure of systems. 1t is often not recognized, however,
that these errors frequently arise from’ failures at the management, design, or
technical expert levels of the company. ’

e The application of the science of human factors to eliminating error in all aspects

of process design, management, operation, and maintenance is the focus of this

work.

Human error has been a major cause of almost all of the catastrophes that have

oceurred in the chemical process indystries.

A systems perspectives is takelw','x(\?hich views error as a natural consequence

of a mismatch between human capabilities and demands, and an inappropriate

organizational culture. From this perspective, the factors that directly influence
error are ultimately controllable by management.

Almost all the major accident investigations in recent years. ... have shown that

human error was a significant causal factor at the level of design, operations,

maintenance, or the management process.

One of the central principles'presemed in this book is the need to consider the

organizational factors that create the preconditions for errors, as well as the

immediate causes.

The plant and corporate management levels determine conditions at the opera-

tional level that either support effective performance or give rise o errors.

The safety beliefs and priorities of the organization will influence the extent to

which resources are made available for safety as opposed to production objec-

tives.

Attitudes toward blame will determine whether or
a blame culture, which attributes error to causes such as lack of motivation or
deliberate unsafe behavior.

Factors such as the degree of participation that is encouraged in an organization,
o T et evels of management

-3

e

not an organization develops
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o Th.e ‘existence of clear policies that will ensure good quality procedures and
training will also impact strongly on error likelihood.

Organizational and plant design policies are influenced by senior management.
The plant and corporate management policies will be implemented by line man-
'figement. This level of management has a major impact on the conditions that
influence error. Even if appropriate policies are adopted by senior manage-
ment, these policies may be ineffective if they do not gain the support of line
management.

Pla}xls are particularly vulnerable to human error during shutdowns for repair and
mjmntenance. Ihis is partly due to the higher level of direct human involvement
with the plant, when errors are likely if procedures and supervision are poor.
lfactors that directly affect error causation are located at the next level. These
factors, which include the characteristics of the job performed by the worker
(complexity, mental versus physical demands, etc.) and individual factors such
as personality and team performance factors, are collectively performance-
influencing factors, or PIFs.

In the Guidelines, all of the foregoing statements are addressed with a good number
of case studies. The book is an easy and informative read. This question is asked in
the Guidelines, and the answer given is applicable in all but a few organizations:
Why is human error neglected in the chemical process industry? .

A. major reason for the neglect of human error in the chemical process industry is
simply lack of knowledge of its significance for safety, reliability, and quality. It is
also not generally appreciated that methodologies are available for addressing error in
a systematic, scientific manner. This book is aimed at rectifying this lack of awareness.

Although it has been known for quite some time that the foundations for human
errors may be in “failures at the management, design, or technical expert levels of
the‘cm.npany,” offering counsel to reduce human errors at those levels is not usually
a §1gn1ﬁcanl element within safety management systems. As the interest in serious
injury prevention becomes more prominent, safety professionals will be challenged
to become knowledgable about reducing human errors above the worker level.
Anotl}er of James Reason’s books—Managing the Risks of Organizational Acci-
dents—is a “must” read for safety professionals who want an education in human
error reduction. It was published in 1997 and has been reprinted five times. Reason
writes about how the effects of decisions accumulate over time and become the
“c%lusal factors for incidents resulting in serious injuries or damage when all the
c‘trcumstances necessary for the occurrence of a major event come together. This
- book was referenced in Chapter 3, “Serious Injury Prevention,” because it stresses
‘the'need to focus on decision making above the worker level to prevent major
accidents. Reason writes this: ‘

d:tt‘em conclntnpns, such as poor design, gaps in supervision, undetected manufacturing
: §ct's or m.amtenance failures, unworkable procedures, clumsy automation, shortfalls

1 9
e meacoant £Ar IRy vearc
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WORKSHOPS ON HUMAN ERROR REDUCTION

ated on the Internet

workshops on hur TOr T i t were loc
A few p man error reduction tha Cow of them, s afety

are listed here. Although this author does not personally k " ire into
professionals interested in furthering their education may want t'o mqn search
their suitability. For course descriptions, enter the company names in tf) @ i?(]h [nter-
engine; this will give you access to related promotional pieces. Readers W

net skills better than mine may be able to locate yet other courses.

o Safety Performance Solutions This company led by Scott Ge”?r"gfgéilei
course titled: “Designing and Modifying Jobs to Reduce Human Error .0 dtyine
has been prominent in behavioral safety. Offering WOl'k_ShQPS on :‘Sis
job designs to reduce human error represents a Major shift m.emp a Mt .

o ABS Consulting Offers a course titled “Human Error Prevention and Mitig
tion.” ‘

o HTS—High Technology Seminars Offers a course titled
vention.”

o AXIOM Technology Corporation Offers a course titled ¢
tion & Workplace Accident Prevention.”

o Process Improvement Institute Offers a course titled:
Errors.” g

«Human Error Pre-
‘Human Error Reduc-

«preventing Human

us
BEHAVIORAL SAFETY, HUMAN ERROR REDUCTION, AND SERIO

INJURY PREVENTION .

The following excerpts from Reason’s Managing the Risks of :
dents bear directly on the history of behavioral safety, human eIt
the prevention of serious injuries.

[A] problem that needs to be confronted is the belief held by many ‘e"hb‘;fz:/ir:‘ir;l
agers that the main threat to the integrity of their assets is posed by tze oftrepeated
and motivational shortcomings of those at the “sharp end.” For them, t ;31  vents géit
statistic that human errors are implicated in some 80-95 per ce'm of a e incipal
erally means that individual human inadequacies and errant actions 'ier malr)l eactors
causes of all accidents, What they hope for in seeking the hel[? f)f a f“tlhese deviant
specialist is someone or something to “fix” the psychological origins 0
and unwanted behaviours,
message of this book.

But this—as I hope is now clear—runs counter to the main £ of indivi dual

. , in
Workplaces and organizations are casier to manage than the mi
workers.

eir businesses on (

ed principally by
held on behavio

However, a good many behavioral safety consultants built th
premise that 80% or more of occupational accidents are caus

IR S

Organizational Acci-
or reduction, and
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safety by the American Society of Safety Engineers (ASSE) in February 1998. That
was a major event, considered by some to be the high-water mark for behavioral
safety. Most of the big players in behavioral safety delivered presentations.
Some, not all, of the speakers at that symposium led their audiences to believe
that worker-focused behavior-based safety was the greatest elixir ever created and
that you need only apply their behavioral approaches to workers and all of your
problems would be solved. In their presentations, little or nothing was said of the
cultural, organizational, design, engineering, and operational sources out of which
many error-provocative situations arise. [ can still hear the voices of some of the
speakers asserting that since H. W. Heinrich had said 88% of accidents are caused
by the unsafe acts of workers, the most effective approach to preventing accidents
was to apply their behavioral safety methods to workers. Heinrich was wrong.
Voices promoting worker-focused behavior-based safety as a cure-all, by itself,
have largely been stilled.
Worker-focused behavior-based safety does not examine the sources of human
error in an organization above the worker level and has limited impact on serious
injury prevention.
Things have changed. Several of the prominent speakers in the behavioral safety
field now speak of safety systems, workplace design, qualities for effective safety
leadership, the need to achieve a culture change, performance improvement, and an
- organizational culture of citizenship. In that respect, I will comment on the work
of one of the most prominent leaders in behavioral safety to provide an indication
of how thinking has changed about incident causation and preventive measures.
omparable changes are documented in the writings of other behavior-based safety
practitioners.
Dr. Thomas A. Krause is the chairman, of the board at Behavioral Science
chnology, a major player in behavior-based safety. In June 2000, at the American
iety of Safety Engineers Professional Development Conference, Krause gave a
h titled “Moving to the 2nd Generation in Behavior-Based Safety.” In May
1 an article having the same title appeared in the ASSE magazine Professional
ty. Krause speaks of a model that “combines ABA (applied behavioral analysis)
echniques of quality management and organizational development to create
prehiensive safety improvement methodology.” He writes:

of observation data is a significant element of an integrated BBS program. By
behavioral data to develop action plans for improvement, the focus shifts from
ket to systems, design, maintenance, and other, more subtle mechanisms such
tehasing and decision making.

ticle by Krause titled “Improving the Working Interface” appeared in the
1 2001 issue of Occupational Hazards. Under the heading “Understanding
g Interface,” Krause said:

"peaking, in-the workplace there are three factors influencing exposure to
anagement systems (methods and procedures), conditions (facilities and
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) and the critical things that people do. To achieve lasting improvement in
ing calibration with each other.

11 three of these factors need ongo

are primarily related to hardware
hoice changes the focus of safety
havior.

equipment
safety performance, a
artiers to safe behavior

dividual ¢
systems than enable safe be

and manage-

The fact that b
improvement

ment systems rather than to in

efforts from the worker to the
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face. The working interface is essentially fow

We call the interaction of these three
cedures and behavior interact with

what people do—the working inter
the work is done, the place where conditions, pro

each other.
us of improvement should not be on the worker, but on the
fe behavior, is a conceptual sea change for behavioral safety
ticle titled “Influencing the Behavior of Senior Leader-

e 2004 issue of Professional Safety. Consider these

To accept that the foc
systems that enable sa
tioners. Krause’s ar

practi
blished in the Jun

ship” was pu

comments:
The primary goal of safety initiatives, whether at the site or corporate level, is to
reduce the amount of exposure that occurs in the workplace-—rei‘erred to as the
«working interface.” While not all exposure is equal in terms of the severity potential,
all incidents result from exposure 1o hazards. Reducing that exposure is the primary

mechanism of safety improvement.

oing, coming from someone wh

fety: The focus
tha

out the significance of the foreg

Think ab
behavior-based sa

a prominent leader in
efforts [should shift] from the worker. to the systems

although not all exposure is equal in terms of the severi
result from exposure to hazards:; reducing that exposure is the primary mec

of safety improvement.
Krause is also the author

he writes of leadership, organiza
organizational culture, and the working interfa

“interaction of equipment, facilities, procedures,
that “a combination of these factors creates Of eliminates expos

Remember, Krause has been a major player in worker-focuse

safety. And he now writes this:
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reexamine your premises in light 'egoi i
feoxane ght of the foregoing. Additionally, 1 suggest they
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CONCLUSION
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CHAPTER 5

MANAGEMENT LEADERSHIP
AND EMPLOYEE PARTICIPATION —
SECTION 3.0

INTRODUCTION

In Chapter 1, this author stated that Section 3.0, “Management Leadership and
Employee Participation,” is the most important section in the Occupational Health
and Safety Management Systems Standard. Having superior management leader-
ship is an absolute requirement—a sine qua non—if the goal is to achieve superior
results. In Section 3.1.1, Z10 asserts that “Top management shall direct the orga-
nization to establish, implement and maintain an occupational health and safety
management system.” With respect to this very important section of Z10, this
chapter:

o Discusses the significance of management direction with respect to an orga-
nization’s safety culture

o Comments on the role of safety professionals with respect to the safety culture

o Sets forth the absolutes needed in management leadership to attain stellar
results

o Acknowledges the impact that the current business environment may have on
achieving or maintaining a superior safety culture
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