
 
Organizational Accidents: A Primer 

by David Fuller 

In this paper, the reader is presented with a primer on James Reason's book dealing 
with organizational accidents. The intent here is to introduce the subject and provide 
some context for Reason's theories. 

In September 2004, the NOAA N-Prime Mishap Investigation Board (MIB) released its
final report on the accident that severely damaged a NOAA weather observation 
satellite. The report typifies what an MIB should investigate when such an incident 
occurs. They investigated not only the direct cause of the accident, but also the 
underlying organizational and cultural factors that led to the accident. Every person 
involved in space operations should read the report. The organizational and cultural 
lessons that can be learned from this report transcend the gap between factory and 
operations floor. 

It is interesting to note that the MIB used an investigation tool originally developed 
for the US Navy and Marine Corps to provide a better tool with which to understand 
the involvement of human factors in accidents. The Human Factors Analysis and 
Classification System (HFACS) allows investigators to classify and understand how 
organizational factors contribute to an accident. 

The HFACS was developed by Scott Shappell of the Federal Aviation Administration 
(FAA) and Douglas Wiegmann of the University of Illinois at Urbana-Champaign and 
was based on James Reason's work on human error (readers of the Communicator 
may recall a review by this author of Reason's book "Managing the Risks of 
Organizational Accidents" in the July 2004 issue of the Space Operations 
Communicator, found at 
http://www.aiaa.org/tc/sos/communicator/jul_sept_2004/issue.html). 

Reason defines organizational accidents as those that "involve the interaction of 
latent conditions with local triggering factors or events." Organizational accidents 
have multiple causes involving many people within the organization, and the 
consequences can have effects outside of the organization, such as its relations with 
customers and regulatory agencies. For example, an organization once seen as 
meticulous and safety- conscious could be considered sloppy and unsafe in the wake 
of an accident. That shift in perception can bring increased scrutiny from regulatory 
agencies, and customers may become cautious about doing subsequent business. 

Another important aspect of organizational accidents is what I like to call the "It 
seemed like a good idea at the time" problem. Very rarely do organizations or 
individuals pursue a course of action with the knowledge that it will result in an 
accident. However, company policies, developed with the best of intentions, can 
interact with unforeseen conditions or events and result in catastrophe. These "latent 
conditions", as Reason calls them, have been contributory factors in accidents for as 
long as humans have formed organizations. 

What is "human error?" Reason defines it as "a failure of planned actions to achieve 



their desired ends - without the intervention of some unforeseeable event." The last 
part is important - to separate controllable action from good or bad luck. How many 
times have you seen potentially disastrous situations saved, not by good planning 
and proper execution of emergency procedures, but by sheer luck? How many 
managers do you know who consider a near miss as a sign that their safety system 
works just fine, and do nothing more? 

Accidents happen for a variety of reasons. Usually - but not always - there is a 
triggering event, or unsafe act, that precipitates the accident. But in almost every 
case, there are what Reason calls latent conditions that may have lain dormant for 
some period of time. For example, he cites a case of a fatal railroad accident that 
occurred because of management decisions made more than 70 years before the 
accident. 

In Figure 1, Reason gives us a way to visualize some relationships in the factors that 
contribute to an accident. 

 

The top block illustrates a hazard or risk penetrating multiple layers of defenses to 
cause some sort of loss or accident. Underlying this event is an entire pyramid of 
causes to the accident. At the peak is usually, but not always, an unsafe act or 
triggering event. But organizational accidents rarely, if ever, occur because of a 
single factor. Local workplace factors can combine to allow an accident to happen. At 
the bottom, as a foundation, lie organizational factors that form the basis of the 
workplace factors and may even instigate the triggering event. 

Examples of workplace factors include climate control of the working environment, 
inadequate or out-of-date procedures and inadequate access to tools and 



technologies with which to accomplish the work. Organizational factors include the 
overall culture that pervades the organization, policies that attempt to govern its 
behavior from within, and management attitudes toward the organization. 

Local workplace and organizational factors are considered latent pathways because 
they can be in place for years without an accident. But when the right combination of 
events occurs in the right sequence, an accident is the result. 

Another paradigm that Reason uses is one in which organizations move about within 
a "Safety Space," shown in Figure 2. 

 

The black dots represent organizations. The right end of the ellipse is considered the 
danger area, and an organization near that area has an increased vulnerability to 
hazards. An organization near the left end of the space has an increased resistance 
to hazards and is safer. The small arrows pointing toward the center of the ellipse 
represent the forces that tend to propel an organization in that direction. On the left 
side we have forces such as greed, complacency, and ignorance that push an 
organization towards the danger zone. On the right we have forces such as public 
perception and regulatory measures that push an organization towards the safe 
zone. Reason states that without a conscious effort on the part of the organization to 
propel itself to the left, it will merely drift from one side to the other in a haphazard 
fashion. In order for organizations to take more control of their destiny, not only 
must they develop internal forces that drive them to the safe zone, but also 
navigational methods that furnish knowledge of where they are within the space. 

Figure 3 illustrates an individual organization. In order for that organization to 
continue its drive towards the safe zone, it must meet two conditions: It must know 
its location within the safety space, and it must develop some force or forces that will
push it in the right direction. Reason contends that the driving forces needed are 
Commitment, Competence, and Cognizance. Navigation requires an accurate 
assessment of where the organization stands within the safety space at any time. In 
other words, the organization requires an effective means with which to gather 
information about itself. 



 

The key term here is effective. Without accurately knowing the depth of the water, 
how far away from the rocks one stands or even the direction in which they lie, its 
very likely that efforts to avoid these analogous hazards are inadequate or perhaps 
even counterproductive. 

In Figure 4, Reason offers us the means by which to visualize an organization as it 
drifts back and forth within the safety space as well as how Protection must be 
balanced with Production. In this graph, the left side represents increasing 
Protection, and the bottom increasing Production. Either one of these carried to an 
extreme will result in undesirable states. If Protection is carried too far and 
production suffers, bankruptcy follows. If Production is increased without regard to 
Protection, catastrophe is a foregone conclusion. An organization must find a Parity 
Zone that allows it to balance the two. 



 

In the real world, organizations will normally oscillate back and forth across the 
Parity Zone. It may start out in a fairly safe space, but as time goes on and no 
accidents take place, complacency sets in, and the organization drifts into an unsafe 
zone. Sooner or later an incident or accident occurs, and suddenly everyone in the 
organization is very conscious of safety. A safety campaign is started, or perhaps 
even a regulatory agency steps in to insure a safer organization, and the pendulum 
swings back into the safe zone.  

This cycle may go on for years until the organization finds itself in one of the red 
zones, and is either bankrupt or suffering a catastrophe that ultimately destroys the 
organization. 

This is typical behavior for an organization that lacks either the commitment to 
continue driving itself towards the safe zone or the tools with which to understand its 
position with the safety space. 

Reason's "Swiss Cheese" model illustrates the way in which multiple defenses work 
and how they can fail. The model also shows how the dynamic nature of one or more 
layers can combine to allow an accident to happen. 

In Figure 5 we see the ideal situation. Multiple layers of defense, all of them solid and
impenetrable, keep a hazard from becoming a loss. 



 

 

In reality, we invariably encounter a situation like that in Figure 6. Even the most 
carefully considered and mature defenses contain holes. In most cases, as defenses 
are tested, some, but not all, of the holes are discovered and corrected. 



Organizations may also overlook the dynamic nature of some defenses. An example 
of a dynamic defense would be an individual's ability to recognize a dangerous 
situation. But what happens if that individual is distracted, or his or her ability is 
impaired by fatigue, medication, or illness? That defense now exposes large gap. 

Figure 7 illustrates a loss (accident) occurring because holes in the defenses 
coincided simultaneously to allow penetration. It is important to remember that these
holes can be the result of an active failure such as a triggering event (unsafe act), or 
latent conditions, such as workplace factors and organizational policies. 

 

Carefully consider the efforts of our (North American) culture to reduce the number 
of automobile accidents. There are several layers of defenses that prevent the 
hazard, a potential crash, from becoming a loss. In this case it is a wrecked car or an 
injured person. 

The layers of defenses that have evolved include training, auto safety features, 
roadway design, traffic rules, and individual driver skill levels. From your own 
experience you can probably think of failures in one or more of these defenses from 
your last trip in a car. Yet you completed your trip without mishap (hopefully) 
because another layer of defense prevented the hazard from becoming a loss. 

The layer of defense that likely plays the biggest role in preventing accidents is the 
random nature of events. In other words, many accidents are avoided not through 
good planning but because the breach of a defense(s) occurred in a way that allowed 
other defenses to prevent an accident. Timing is a prime example. How many times 
have you seen traffic accidents almost happen because one of the drivers was a 
fraction of a second later or sooner in reaching an intersection? 



Regrettably, luck may be the prevailing defense keeping some organizations from 
catastrophe. 
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