
/\B 

DEVELOPING SAFETY CULTURE - ROCKET SCIENCE OR COMMON SENSE? 

Jefiey A. Mahn 
Sandia National Laboratories 
P.O. Box 5800 
Albuquerque, New Mexico 87 185 
(505)844-9995 

ABSTRACT 

Despite evidence of significant management 
contributions to the causes of major accidents, recent 
events at Millstone Nuclear Power Station in the 
United States and Ontario Hydro in Canada might 
lead one to conclude that the significance of safety 
culture, and the role of management in developing 
and maintaining an appropriate safety culture, is 
either not being understood or not being taken 
seriously as integral to the safe operation of some 
complex, high-reliability operations. It is the purpose 
of this paper to address four aspects of management 
that are particularly important to safety culture, and to 
illustrate how development of an appropriate safety 
culture is more a matter of common sense than rocket 
science. 

I. INTRODUCTION 

We can easily get caught in the trap of believing 
that because we can calculate an event frequency we 
therefore know the likelihood of occurrence of the 
event. The trap becomes even more seductive as we 
begin to believe that the more precisely we can 
calculate this frequency, the more confidence we can 
place in the calculated point estimate value. Dr. 
Vernon Grose refers to the systemic motivation 
leading to this trap as the “lust for certitude described 
in numbers.”’ Although such calculations are 
necessary for performing bona fide risk assessments, 
we must be careful about giving likelihood of 
occurrence numbers any kind of absolute status. 
Accidents will happen despite our best efforts to 
minimize their likelihood of occurrence. This is 
especially true where the human element is involved. 

11. MANAGEMENT’S ROLE IN ACCIDENTS 

Denis Smith points out that the incidence of 
failure attributed to human causes has risen fiom an 
estimated 20% in the 1960s to some 80% in the 
1 9 9 0 ~ . ~  Human error is believed to be involved in 

50% to 90% of all accidents in complex, high- 
reliability system  setting^.^ In the commercial nuclear 
arena, for example, the U.S. Nuclear Regulatory 
Commission estimates that human error is involved in 
about 65% of abnormal occurrences as a direct, 
indirect, or contributing cause.4 Jim Reason, in a 
study of a dozen prominent accidents over the past 
two decades (e.g., Three Mile Island, Chernobyl, 
Bhopal, King’s Cross subway fire, etc.), concludes 
that at least 80% of these system failures were human 
driven, especially by inadequate management 
over~ight.~ Similarly, 65% of all world-wide jet 
transport accidents since the dawn of commercial jet 
operations in 1959, 72% of 643 railroad accidents 
from 1986 to 1992, and more than 80% of marine 
casualties have been attributed to human er r~r .~ ,~ , ’  
Table 1 provides support for these conclusions, 
illustrating the variety of human-related failures that 
contributed to various catastrophic accidents 
(Challenger, Three Mile Island, Chernobyl, Bhopal, 
R.M.S. Titanic, Exxon Valdez, Air Florida Flight 90, 
and Eastern Airlines Flight 401). - 

John Lauber’ points out that the works of people 
like Hackman, Helmreich, Reason, Maurino and 
many others lead to the concept of the “organizational 
accident.” This concept derives fiom the recognition 
that 1) accidents can result from the actions or 
inaction of management and 2) organizational factors 
can exert a powerhl influence on the behavior of 
individuals (i.e., by establishing unfavorable 
conditions for desired human performance). The 
contribution of management systems to the causes of 
the accidents in Table 1 (as determined by various 
accident investigation panels) is readily apparent. 

111. MANAGEMENT’S ROLE IN DEVELOPING 
AN APPROPRIATE SAFETY CULTURE 

Although many studies have been conducted by 
the human reliability analysis (HRA) community to 
quantify human error probabilities, consideration of 
Table 1 should lead one to conclude that it is virtually 
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rable 1. Human-related Contributing Causes to Major Accidents. 

HUMAN-RELATED CONTRIBUTING CAUSE 
ZorDorate/Individual Mindset 
3elief that rule comrdiance assures safetv 
It can7 happen here" attitudes 
icceptance of desigdoperational abnormalities 
llanagement Methods 
leficient organizational staffing and structure 
nadeauate identification and internation of safetv matters 
leficient leadership 
nadequate communication of safety performance standards 
nadequate performance monitoring against safety standards 
nadequate processes for communicating divergent opinions 
nadeauate control of facilitv or Drocess oDerations 
;afety matters not always paramount 
:ontributions to increased safety not rewarded 
Jnder-utilization of risk management techniques 
Work Practices 
.ess than adeauate worker Derformance CaDabilities 
Ieficient verbal communications 
nadequate understanding of process or equipment operations 
leviation from procedural requirements 
nadequate monitoring of critical operational parameters or 
ouipment status 
leficient equipment maintenance 
nadequate independent verification of critical tasks 
nadequate attention to warning signs or devices 
neffective teamwork 
Nillful compromising of operating limits 
'reDaration for UnanticiDated Occurrences 
Ieficient procedures, training, and drills for unusual or severe even& 
nadequate knowledge of relevant experience fiom other facilities or 
irocesses 
>isregard of lessons learned and precautions adopted elsewhere 

-ack of "big picture" perspective during recovery fiom emergency 
.onditions 
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impossible to properly account for the integrated 
influence of the numerous factors that ultimately 
affect human performance. 

Unfortunately, attempts to account for the human 
element of risk management in organizations often 
lead to implementation of programs and practices 
aimed at enhancing individual human performance at 
the man-machine interface. In other words, the focus 
of safety culture programs is too often primarily 
directed at modifying worker behavior, as if it were 
independent of the organizational environment in 
which it is immersed. Aspects of organizational 
culture such as the philosophy of management, the 
mission of the organization, and strategic 
management decisions and actions are generally not 
adequately accounted for as significant risk 
management influences. Recent research by the U.S. 
Nuclear Regulatory Commission'o suggesting that 
safety performance is influenced by various aspects 
of organizational culture (e.g., communications 
between and within organizational levels, 
organizational learning, etc.), supports the 
perspective that one needs to look beyond the man- 
machine interface to successfully change the safety 
culture of an organization. 

Attempts to change organizational culture often 
lack the consistency of philosophy and policies, as 
well as the necessary resources, to ensure success. 
Thus, culture enhancement programs are frequently 
perceived by the workforce as nothing more than 
passing fads. Moreover, the issue of "what's in it for 
me" is generally not adequately addressed to satisfy 
decision makers, with the result being that 
management is unwilling to commit to anything but a 
short-term investment in organizational culture 
enhancement programs. To sustain the development 
and maintenance of an effective safety culture 
requires that risk management thinking become the 
heart, and systems thinking the soul, of an 
organization. Such viewpoints, being long-term by 
nature, can break the grip of short-term reactiveness 
that is so characteristic of contemporary culture. 

This paper addresses four aspects of management 
that were considered to be contributing causes to the 
majority of accidents in Table 1. The intent is to show 
how these aspects of management can positively 
influence the development of an effective safety 
culture. It is recognized that the particular 
management issues selected are merely a subset of a 
much larger domain of issues that influence human 

performance (e.g., as illustrated by Table 1). 
However, limitations on the length of this paper 
necessarily constrain the content to a few issues that 
the author believes are particularly important to the 
development of safety culture. More specifically, it is 
the author's intent to illustrate with these issues that 
some rather common sense changes in organizational 
values can have profound effects on human 
performance and accident prevention. 

A. Organizational Staffing and Structure 

Safety must be a primary organizational function. 
If it is given only adjunct function status, then safety 
staffing will fiequently be inadequate. This results 
from the fact that the organizational structure was not 
developed with safety in mind. As a consequence, 
risk management functions will probably be 
fragmented with inadequate organizational 
integration. 

Changing the collective values of organizational 
personnel in an intended direction is extremely 
difficult, if not impossible. Hall" asserts that the best 
management in the world cannot overcome the 
influences of a corporate culture that is bent on 
emphasizing other attributes over safety and that it 
takes full cooperation and dedication of every level in 
an organization to produce an atmosphere where 
safety is given pre-eminent status. Reason'* points 
out, however, that collective practices are a function 
of organizational characteristics like structures and 
systems. Such practices may then be influenced in 
more or less predictable ways by changing these 
structures and systems. By designing the 
organization, management creates the human factors 
environments in which others operate, and therefore 
sets the stage for action to happen. 

We~trum'~ asserts that management needs to 
protect the integrity of the human factors environment 
through insistence on honest and free-flowing 
communications. The best guarantee of safety is the 
free flow of ideas, But ideas will flow freely only if 
people are empowered to act on them. Effective 
organizations exhibit a high degree of openness. 
Information and decisions have an open, available 
quality as opposed to a secretive or political one. 
Pathological environments are extremely good at 
creating latent pathogens and, because of politics, 
very poor at getting rid of them. It is management's 
responsibility to create an environment that will assist 
in identifying and eliminating such pathogens. 



- 
Westrum also points out that organizational 

micro-environments tend to deteriorate unless 
management makes a conscious effort to monitor and 
improve them. Organizational breakdowns that lead 
to accidents often begin with mistaken decisions 
about equipment or key management personnel 
(issues such as integrity, openness, etc.). For 
example, those who operate high technologies have to 
use whatever equipment they have been given. If the 
equipment is not up to standard, they will always do 
the best job they can with what they have. It is 
therefore management’s responsibility to see that the 
equipment can really do what it is supposed to do. 
Similarly, key personnel decisions communicate 
strong information about the standards by which the 
organization really operates. The continued presence 
of a rogue manager or an incompetent one shows that 
top management is either not cognizant of the 
negative effect of such an environment or not serious 
about maintaining high standards. 

H ~ w l e t t ’ ~  states that industrial organizations 
should ensure that line managers are staffed with 
specialty assistants who can take over the 
administrative functions that frequently take line 
managers out of their facilities and thus prevent 
effective interactions with facility workers. He goes 
on to say that organizational structures where 
operations, maintenance, trainiig, and other 
supporting functions are not within the authority of a 
single leader can also lead to ineffective facility 
operations. Too often, under these circumstances, line 
managers are forced to negotiate for adequate support 
resources. 

Howlett also points out how too many or too few 
layers in the chain of authority can seriously affect 
organizational communications. The primary 
objective of flattening organizational structures 
should be to limit the amount of distortion, filtering, 
and interruption of communication fiom the top of an 
organization to the bottom. Arbitrarily reassigning to 
line managers work previously performed by middle 
managers without providing the additional resources 
to manage the increased workload can effectively 
take line managers out of their facilities and limit 
interactions with facility workers. 

Langewiesche” notes that human reactions add 
to the problem. Administrators can implement 
impressive chains of command and control, and 
impose complex checks and procedures on an 
operating system, They can even load the structure 
with redundancies, but on the receiving end there 

comes a point beyond which people rebel, resulting in 
unpredictable and arbitrary actions. Such rebellions 
are all the more insidious because in the modern, 
insecure workplace they remain undeclared. 

It is not difficult to understand that if safety is not 
a prime consideration in management decisions 
regarding equipment, people, and policy, conditions 
that contribute to accidents can easily be created. Far 
too often, unfortunately, management considerations 
of safety succumb to budget pressures in an either/or 
environment. It is especially important at such times 
that managers keep in mind the adage that safety only 
costs a lot after an accident. 

B. Identification and Integration of Safety Matters 

Although prescriptive safety programs may be 
relatively easy to implement, they are limited in their 
overall effectiveness. ~angewiesche” notes that the 
idea that man-made accidents must be subject to 
human control is grounded in the belief that 
organizations can learn from past mistakes and 
accidents can be avoided if the right measures are 
implemented. In contrast to this belief is Charles 
Perrow’s “normal a~cident,”’~ the belief that control 
and operation of some technologies require 
organizations so complex that serious organizational 
failures are virtually guaranteed to occur. Those 
failures will occasionally combine in unforeseeable 
ways, and if further failures are induced in an 
operating environment of closely coupled processes, 
the failures will inevitability defy human 
interventions. 

Such failures may not be inevitable, however, 
with the right approach to identification and 
integration of safety matters within the organizational 
fiamework. Fragmentation of risk management 
functions leads to non-systems thinking. The resulting 
linear cause-and-effect thinking leads to an “event” 

~ (reactive) perspective. In The F$h Di~cipline,’~ Peter 
Senge defines a learning organization as one where 
people continually expand their capacity to create the 
results they truly desire, where new and expansive 
patterns of thinking are nurtured, where collective 
aspiration is set free, and where people are 
continually learning how to learn together. He 
develops the foundational principles of five core 
disciplines that are critical to effective organizational 
learning, and thus particularly relevant to 
development of a proper safety culture. 



One of these disciplines, systems thinking, is “a 
discipline for seeing wholes,” a discipline for seeing 
the “structures” that underlie complex situations, and 
for discerning high from low leverage change. Senge 
describes it as a way of thinking about, and a 
language for describing and understanding, the forces 
and interrelationships that shape the behavior of 
systems. In mastering systems thinking, he states that 
we must give up the assumption that there must be an 
individual, or individual agent, responsible for system 
problems. The feedback perspective suggests that 
everyone shares responsibility for problems generated 
by a system. In addition, he asserts that management 
must recognize that the systems viewpoint is 
generally long-term. Thus, delays and feedback loops 
that can often be ignored as inconsequential in the 
short-term are very important in the lon,- term. 

Senge explains that in systems thinking, feedback 
is a broad concept that is characterized by any 
reciprocal flow of influence. Thus, every influence is 
both a cause and an effect. The essence of systems 
thinking lies in 1) seeing interrelationships rather than 
linear cause-effect chains, and 2) seeing processes of 
change rather than snapshots of time. Although there 
are many situations where simple linear descriptions 
suffice and where looking for feedback processes 
would not be an effective expenditure of time, 
situations where cause and effect are subtle, and 
where the effects over time of interventions are not 
obvious, require systems thinking. Virtually all 
human learning and development is non-linear. Thw, 
effective organizational learning will by necessity be 
primarily non-linear in nature. 

He emphasizes that the systems perspective also 
reveals multiple levels of explanation in any complex 
situation as illustrated by the following diagram. 

Systemic Structure (generative) 

\1 
Patterns of Behavior (responsive) 

\1 
Events (reactive) 

That is, systemic or underlying system “structuresy7 
generate patterns of behavior, which result in events. 
(“Structure” in human systems includes such 
organizational qualities as the operating policies of 
decision makers.) Event explanations of complex 
situations are by far the most common in 
contemporary culture, and that is exactly why reactive 

management prevails. Patterns of behavior 
explanations, focusing on identifying longer-term 
trends and assessing their implications, can overcome 
the tendency toward short-term reactiveness and at 
least suggest how one can more appropriately respond 
to shifting trends in complex situations. The 
“structural” explanation, although the least common, 
is the most powerful because it focuses on answering 
the question, “What causes the patterns of behavior?” 

The reason that “structural” explanations can 
have profoundly significant impacts on managing risk 
is that they are the only explanations that address the 
underlying causes of behavior (ie., the culture). 
Structure produces behavior, and changing 
underlying system “structures7’ can produce different 
patterns of behavior. Moreover, since “structure” in 
human systems includes the operating policies of the 
decision makers in the system, redesigning the 
decision making process redesigns the system 
structure. Redesigning the physical system is an 
important leadership function in real life. But success 
depends on leaders’ systemic understanding, just as 
changing individual behavior depends on systemic 
understanding. Thus achieving systemic 
understanding is the primary task, fiom which 
redesigning physical systems, as well as operating 
policies, can follow. 

Senge maintains that generative learning cannot 
be sustained in an organization where event thinking 
predominates. Such learning requires a conceptual 
framework of “structural” or systemic thinking, the 
ability to discover structural causes of behavior. He 
asserts that as we come to understand the underlying 
structures that cause behavior, we can begin to see 
more clearly our power to change that behavior, and 
to adopt behavior patterns that are consonant with 
operation of the larger system. In achieving this 
understanding, Senge points out that we also discover 
the truth in that bit of timeless wisdom delivered by 
Walt Kelly in his famous line from Pogo: “We have 
met the enemy and he is us.” 

Needless to say, the ability to understand the 
underlying systemic structures of behavior patterns is 
a necessity if one desires to change behavior. 
Furthermore, some “organizational accidents” may be 
unavoidable unless management is willing to look for 
and manage the systemic causes of behavior, rather 
than react to the resulting events (or symptoms). It 
has been said that one can deal with the root cause(s) 
once, or with the symptoms forever. It is therefore 
imperative that organizational management 



understand and begin, to use systems thinking as a 
management tool. . 

C. Leadership 

Effective leadership is an absolute necessity for 
team success. The effective leader helps the team 
focus on a mission and set priorities, defmes 
individual roles as well as team structure, and sets the 
example that establishes behavior standards for the 
team. Howled4 argues that the values, attitudes, and 
often the skills of individuals within organizations are 
usually related to the standards, attitudes, and 
behaviors of their leaders. Workers, like soldiers, will 
usually follow if the leader knows how to lead. Gen. 
Norman Schwarzkopf‘8 states that the main ingredient 
of good leadership is good character. This is because 
leadership involves conduct, and conduct is 
determined by values. Values are what make us who 
we are. 

Leaders who practice motivation through fear 
and intimidation do not breed loyal followers, as do 
leaders who motivate with honesty and respect. 
Leaders who treat their subordinates with disrespect 
breed resentful, uncaring subordinates. Leaders who 
require high standards of their subordinates, but fail 
to live them personally, breed contemptuous, bitter 
subordinates. Leaders who listen to their subordinates 
and treat them with professional dignity develop 
concerned, caring employees. And leaders who 
communicate and exemplify high performance 
standards breed subordinates with equally high 
standards. 

Ginnett” states that leadership is fundamentally 
about change. If we want to continue doing things 
exactly the way we are doing them now, we don’t 
have much need for leaders - managers will do just 
fine. (If you always do what you’ve always done, 
you’ll always get what you’ve always gotten.) But if 
organizational culture needs to be changed, then 
leadership is required. Schein*’ argues that culture 
and leadership are two sides of the same coin, that 
neither can be understood by itself, and that the only 
thing of real importance that leaders do is to create 
and manage culture. 

DePree21 says that leadership is a concept of 
owing certain things to the organization --- a 
commitment to a convention, a culture. It is a way of 
thinking about stewardship as contrasted with 
ownership. He states that leaders owe the 
organization a new reference point for what caring, 

purposeful, committed people can be in the 
institutional setting. Leaders owe the people who 
make up the organization a covenant that binds 
people together and enables them to meet their 
organizational needs by meeting the needs of one 
another. Leaders owe the organization a rational 
environment that values trust and human dignity and 
provides the opportunity for personal development 
and self-fulfillment in the attainment of the 
organization’s goals. One of the key responsibilities 
of leadership is the obligation to be rational and to do 
the right thing. 

Schwarzkopf asserts that the true rewards of 
leadership come from striving to live up to a higher 
moral standard, fiom trying to do the right thing. 
Good leaders are committed to defending the right 
(moral) values. And the right values are seldom safe, 
easy, or advantageous, especially in a culture driven 
by political-correctness. 

Safety consciousness within any organization is 
dependent upon individual accountability. This, in 
turn, is dependent on two important attributes that 
must be institutionalized. The first attribute is 
acceptance of ownership and the second is 
responsibility for action. An attitude of ownership can 
only be developed through personal involvement. It is 
manifestly unfair to hold workers accountable for 
work conditions in which they have no ownership. 
Thus, in order to institutionalize ownership, leaders 
must desire and encourage worker participation in the 
work planning process. Involving workers in work 
planning and problem solving commensurate with 
their training and experience challenges them to 
perform up to their full capabilities. 

Responsibility for action can only be developed 
in an atmosphere of trust. Two of Reason’s safety 
“sub-culturesYyL2 are intended to nurture such 
responsibility for action. A “just culture” is a culture 
of trust in which individuals are encouraged, even 
rewarded, for providing essential information about 
safety-related occurrences, but in which they are also 
clear about where the line must be drawn between 
acceptable and unacceptable behavior. A “reporting 
culture” is a culture in which individuals are prepared 
to report their errors and near misses without fear of 
unwarranted punishment. 

Clearly, the most important principle that leaders 
can subscribe to is the Golden Rule (Do unto others 
as you would have them do unto you). To this end, 
leaders must be willing to 1) establish operating 



. 
principles based on respect for the individual, trust, 
and honest communication, and 2) be committed to 
and demonstrate their belief in and support for a 
safety conscious culture by living consistent with 
those established principles. Commitment means that 
leaders must also be willing to learn from 
constructive feedback when their actions are 
inconsistent with those principles. , 

D. Rewarding for Contributions to Increased Safety 

Employees should be rewarded for contributing 
to safety. Unfortunately, many managers hold to the 
philosophy that proper employee behavior is expected 
(and therefore not noteworthy), but misbehavior must 
be punished. While behavior modification depends on 
the consequences associated with previous behavior 
(namely, whether the previous behavior was rewarded 
or punished), responsible behavior is nurtured 
through positive reinforcement. Punishment of 
undesired behavior, on the other hand, may only lead 
to behavior avoidance. Bryan? contends that 
standard progressive discipline systems are intended 
to produce compliance, whereas risk management 
demands a system that builds commitment. Thus, 
behavior modification must be accomplished in a way 
that maintains an individual’s self-esteem if it is to 
reinforce the individual’s commitment to an 
organization and its goals. 

Furthermore, behavioral science research 
indicates that mere appeals to the intellect (education) 
are not as effective in bringing about changes in 
behavior as positive reinforcement. Therefore, in 
order to ensure that safety always ovenides other 
interests where conflicts arise, it is important to 
recognize and reward contributions to safety as 
generously as for other aspects of facility operations. 

PetenenZ3 states that direct rewards such as 
money, status, promotion, public recognition, and 
personal praise are all valid rewards for reinforcing 
desired behavior. However, he points out that a 
properly administered reward system must establish 
exactly what behavior is being reinforced by a reward 
(i.e., cause vs. effect of reward), and when a person 
will be rewarded for achievement (learning theory 
holds that reinforcement should immediately follow 
performance). 

Common sense ought to lead one to conclude 
that the extent of an individual’s commitment to 
desired behavior in the workplace must, by necessity, 

be a function of the affirmation of worth the - 
individual receives from management. 

IV. CONCLUSION 

Anthony BUh124 presented a paper at the 1992 
ANS Topical Meeting on Risk Management in which 
he stated how the lessons learned from most troubled 
commercial and government nuclear facilities would 
fit into one of the following five categories: 

1. importance of management credibility and 
leadership by example; 

2. recognition by management that culture change is 
a long-term endeavor; 

3. responsibility of top management for directing 
culture change; 

4. establishment, documentation, and communica- 
tion of management expectations and cultural 
values; and 
importance of rewarding positive behavior and 
correcting negative behavior. 

5 .  

The management issues addressed in this paper 
lend support to these lessons. Inherent in a common 
sense approach to human performance management 
are the values of dignity, respect, trust, honesty, 
openness, and affirmation of worth --- values that 
most people still need and seek in the workplace. It is 
these common sense values that significantly 
influence behavior in a positive manner for the 
majority of individuals. 

It is not the intent of this paper to imply that 
management-related issues are the root causes of all 
human performance errors. Rather, the intent is to 
show how application of common sense values can 
aid managers in shaping human behavior. It is 
management’s responsibility to understand the 
necessity of these values in achieving effective 
teamwork, commitment, and individual 
accountability. If managers really value safety, then it 
is time to get serious about those aspects of 
management that nurture such values -- values that 
are critical to development of an appropriate safety 
culture. 

ACKNOWLEDGMENT 

The author wishes to acknowledge Mr. Raymond 
Germann, Dr. William Bartlett, Dr. G. William 
Hannaman, and Mr. Michael Murphy, who were 
gracious enough to review the original draft of this 



’ .  b 
c 

4 

paper and provide necessary constructive criticisms 
and suggestions. 

REFERENCES 

1.  

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Grose, Vernon L., Managing Risk - Systematic 
Loss Prevention for Executives, Prentice-Hall, 
Inc., Englewood Cliffs, New Jersey (1 988). 

Smith, Denis, “Points of Intervention for Acci- 
dent Mitigation: Lessons Learned from Aviation 
Accidents,” 14* International System Safety 
Conference, 1996 

Ryan, Thomas G., “The Integration of Human 
Factors (HF) in the SAR Process, Training 
Course Text,” INEL-95/0149, March 1995 

Trager, E.A., “A Case Study Report on Loss of 
Safety System Function Events,” AEODK504, 
November 1985 

Reason, J. Human Error, Cambridge University 
Press, New York, New York (1990). 

Lauber, J.K., ‘New Technology, Human 
Performance, and Transportation System Safety,” 
Proceedings of the 3 1 st Annual Meeting of the 
Human Factors Society, 1987. 

Testimony of the Acting Chairman of the Nation- 
al Transportation Safety Board on June 10, 1992. 

Department of Transportation, US .  Coast Guard, 
Prevention Through People, July 15, 1995. 

Lauber, J.K., “Some Comments about Corporate 
Culture and Transportation Safety,” Corporate 
Culture and Transportation Safety Symposium, 
April 24-25, 1997. 

10. Obis, D.D., Moieni, P., and Joksimovich, V., 
“Organizational and Management Influences on 
Safety of Nuclear Power Plants: Use of PRA 
Techniques in Quantitative and Qualitative 
Assessments,” NUREGKR-5752, April 1993. 

11. Remarks of Jim Hall, Chairman, National 
Transportation Safety Board, before the 
Symposium on Corporate Culture and 
Transportation Safety, April 24, 1997. 

12. J. Reason, “Corporate Culture and Safety,” 
Corporate Culture and Transportation Safety 
Symposium, April 24-25, 1997. 

13. Westrum, Dr. R., “Corporate Resource Manage- 
ment and Safety,” Corporate Culture and 
Transportation Safety Symposium, April 24-25, 
1997. 

14. Howlett 11, H.C., The Industrial Operator’s 
Handbook: A Systematic Approach to Industrial 
Operations, TECHSTAR, Pocatello, Idaho 
(1995). 

15. Langewiesche, W., “The Lessons of ValuJet 
592,” The Atlantic Monthly, March 1998. 

16. Perrow, C., Normal Accidents: Living With 
High-Risk Technologies, Basic Books, New York, 

New York (1984). 

17. Senge, Peter M., The Fifrh Discipline - The Art & 
Practice of the Learning Organization,” Bantam 
Doubleday Dell Publishing Group, Inc. New 
York, New York (1990). 

18. Schwarzkopf, N., “Ethical Leadership in the 2ISf 
Century,” Shavano Institute for National 
Leadership. 

19. Ginnett, R.C., “Building a Culture for Team 
Safety: By Design and by Default,” Corporate 
Culture and Transportation Safety Symposium, 
April 24-25, 1997. 

20. Schein, E.H., Organizational Culture and 
Leadership, Jossey-Bass, San Francisco, 
California (1985). 

21. DePree, M., Leadership is an Art, Dell Publish- 
ing, New York, New York (1989). 

22. Bryant, A.W., “Risk Management Through Cul- 
tural Intervention: Experiences with Positive 
Discipline,” Risk Management - Expanding 
Horizons in the Nuclear and Other Industries 
Symposium, September 6-7, 1989. 

23. Petersen, D., Safety Management, Aloray, Inc., 
Goshen, New York (1988). 

24. Buhl, A., “Managing Culture Change in the 
Commercial Nuclear Industry and the DOE 
Weapons Complex,” Proceedings of the ANS 
Topical Meeting on Risk Management - 
Expanding Horizons, June 7- 10, 1992. 


