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Abstract: This paper highlights the positive role that human operators often play in 
preventing small failures and errors from developing into an actual system 
breakdown. The resulting 'near misses' may provide an insight into a powerful 
alternative to human error prevention, namely: human recovery promotion. 
Theoretical approaches to modelling error recovery are discussed and translated into 
empirical research questions. These are partly answered by a number of pilot studies. 
The main conclusions are that error recovery is much more than simple luck or 
coincidence, that its root causes can be identified, and that these should have design 
implications for the technical and organisational context of the human operator's 
task. 

1. Introduction 

The basic focus of reliability and performance management so far has been on the 
prevention of errors and failures. When taking a closer look at what exactly we 
want to prevent, we find that it is rather the (negative) consequences of a failure 
than the occurrence of the failure itself [1, 2, and 3]. This idea leads to a relatively 
new, alternative or complimentary area of research, namely that of  recovery 
promotion. Recovery factors are those factors that contribute to (complete or 
partial) recovery once an error or failure has occurred, thus preventing or reducing 
the negative consequences of  that error or failure. This paper describes a research 
project focussing on the positive role that human operators often play in the 
recovery process. 

In the next chapter a brief overview is given of  theoretical approaches and existing 
insights in the domain of  error recovery. We will first describe a simple incident 
causation model, in which the presence or absence of  successful human recovery 
plays a role in determining the effects of process deviations which result from 
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(combinations of) technical, organisational and human failures. This forms the 
starting point of our reasoning. Then we will describe the human recovery process 
in more detail and from this we will propose four ways of classifying human 
recovery. 

In the third chapter, these theoretical approaches and existing insights are translated 
into specific empirical research questions on which the described research project 
focussed. A set of recent pilot studies of incidents in a steel plant and an energy 
production unit, as well as medical errors in a surgical ward, will then be presented 
in chapter 4, and their results will be used to formulate initial answers to the 
research questions. Data from a petro-chemical plant is included in the fifth chapter, 
which shows again the importance of human operators in the recovery process and 
the difference between factors contributing to failure and those contributing to 
recovery. Finally, in chapter 6, implications of the research findings for designing 
recovery into socio-technical systems will be discussed. 

2. Theoretical Approaches & Existing Insights 

2.1. Incident Causation Modal 

In [4] a simple incident causation model is used (see figure 1). This model shows 
that when incident development cannot be stopped by the system's predetermined 
barriers [5] and lines of defence, the only distinguishing factor between an accident 
and a near miss is the presence or absence of successful 'accidental' or unplanned 
recovery. Although actual accidents also may contain attempts at recovery, it is 
obvious that near misses as defined above are the optimal source of data to study 
the phenomenon of recovery as the positive counter 9art of failure. 
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Figure 1: The incident causation model. 


