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Human error or organizational failure ? 

Over the past several decades, companies have been developing technical measures to gradually improve 
reliability of their installations and prevent industrial risks. Safety management systems have subsequently been 
introduced to ensure overall operational robustness. Though progress has been observed over this period, the 
need to pursue these actions will still require an ever-increasing understanding of the challenges involved in the 
organisational and human factor (OHF). 

 

Evolution in safety management approaches implemented (adapted from Groneweg, 2002; and Wilpert and Fahlbruch, 1998) 

In this context, an analysis of deep-rooted accident causes is mandatory, in conjunction with a reliance on new 
fields of knowledge such as the human and social sciences, for application to "practical" problem situations as they 
arise. Beyond the technical and technological aspects and compliance with regulatory constraints, simply 
strengthening an installation's formal mechanisms fails to erect a sufficient barrier to limit the number of observed 
deficiencies (i.e. "safety on paper"). 

 

1. Extending beyond the operator error stage 
As part of a post-accident investigation, one should not interrupt the assessment upon recognising inappropriate 
human action; individuals often fail to act as they should have or could have. This interpretation must nonetheless 
be placed into a context with respect to 6 major sources of bias when interpreting human error: 

1/ Retrospective illusion or an all-knowing attitude: 
Interpretation of technicians' actions must not be based on 
events that only seem obvious after the fact. 

2/ The procedure as an absolute reference: The procedural 
description must not serve as the sole reference in interpreting 
actors' actions. 

3/ Error-induced guilt: It is all too easy to blame someone who 
failed to perform what seems obvious after the fact; this trap 
must be avoided. 

4/ The fault is proportional to the damage incurred: The 
seriousness of the damage must not be systematically 
correlated with an equivalent level of seriousness ascribed to 
the operator whose action triggered the sequence. 

5/ A loss of workplace perspective: Operator behaviour 
should not be analysed independently and in isolation, but 
instead always be placed back into the event dynamic in interaction with 
the working context: equipment, interface, etc. 

6/ Lack of collective and organisational dimension: An interpretation 
of actions must not single out any individual, but rather incorporate the 
collective dimension during teamwork, in addition to emphasising 
interactions among individuals. 

 

 

 

 

Fact sheet  
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2. Two methods amongst others for "digging deep" in to the organisation 
During the 1990's, the work carried out by James Reason, who developed the concept of "holes in the Swiss 
cheese" (see p. 3), led to a set of deductive accident analysis methods based on an identification of root causes 
(i.e. the so-called "Root Cause Analysis"). These methods began with the observation of an accidental 
phenomenon arising due to atypical situations relative to either equipment status or operator behaviour. Mr. 
Reason's research has yielded a straightforward and widespread analysis method, referred to today as TRIPOD, 
that relies on 11 general categories of latent dysfunctions or deep-rooted accident causes; these categories are 
also called "Basic risk factors" and consist of: 

 

• Adaptation / Working order of the equipment / Specifications (Hardware - HW) 

• Design / Ergonomics (Design - DE) 

• Maintenance management (MM) 

• Operating procedures / Guidelines (Procedures - PR) 

• Conditions conducive to errors / Physical and psychological factors (Error-enforcing conditions - EC) 

• Workplace / Tidy layout / Cleanliness / Environmental setting (Housekeeping - HK) 

• Incompatible goals / Productive pressures (Incompatible Goals - IG) 

• Communication inter-site, inter-team (Communication - CO) 

• Organisation / Supervision (Organisation - OR) 

• Training (Training - TR) 

• Technical / organisational obstacles (Defences - DF) 

 

In conjunction with these research advances, another analytical method (labelled "STEP", for Sequentially Timed 
Event Plotting) proposed an innovative graphical representation, whereby the accident dynamic is not only 
presented chronologically but also by specifying the "actors" involved in all observed aberrant situations, along 
with their associated deep-rooted causes. 

 

 
"STEP" method (Source: www.dcs.gla.ac.uk/~johnson/book/parts/chap11.pdf) 

 
 
 

In reality, several readily apparent (though not mutually exclusive) causes are typically responsible for an 
accidental situation, which itself is often preceded by precursors and basic technical or organisational deficiencies. 
For the classified facilities alone, 919 accidents involving French sites were recorded in the ARIA base for 2012 
alone. Out of the 601 events with identified causes, 372 (or 62%) explicitly invoke OHF while 82% of these 372 
events point directly to organisational management: ineffective supervision; missing, incomplete or inappropriate 
procedures; instructions ignored; ergonomic flaws. A lack of oversight in the field or inadequate understanding of 
preventive procedures and guidelines is often cited, since these instances of noncompliance are typically 
associated with an absence of internal controls. 
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3. From the notion of human error to that of organi sational flaw: 

ARIA 22836 – 28/01/2001 – 64 – MOURENX 
21.10 – manufacture of basic pharmaceutical products 
In a workshop manufacturing active pharmaceutical ingredients, at around 3:30 pm, a 
technician initiating a cleaning task transferred acetone from one reactor (level: 7 m) to 
another (level: 3 m), whose low-
point sampling valve had been 

left open (level: 0 m). The solvent spilled out along the 
slope of the workshop floor towards a wall containing 
an unobstructed 10-cm wide opening, on the other side 
of which a subcontractor was cutting metal with a 
blowtorch. 

A 2nd technician noticed the leak and closed the valve. 
An explosimeter, inoperable for 3 days  (due to a 
connection problem), had still not been repaired. The 
acetone fumes ignited outside the workshop, then the 
fire instantaneously spread underneath the reactor and 
to the upper floors via a hopper. A safety technician 
activated the internal emergency plan siren, effectively 
locking down the workshop; electricity supply was shut 
off and the wastewater drainage network diverted to a 
retention basin. An onsite agent deployed a fire hose 
station from the 7-m level; the deluge sprinkler system 
was tripped a few minutes later and extinguished the 
fire. The water was left to cool installations for another 
20 min. Employees wearing self-breathing apparatuses 
surveyed the workshop, and the emergency plan was 
lifted 30 min after its initial activation. The site 
operator analysed this accident, which had 
occurred when conducting summer renovations, 
reconfigured the workshop floor drainage slopes 
and modified all working procedures involving hot w ork permitting : memorandum circulated among 
workshop technicians; establishment of a defined works schedule; ban on open flames in all designated high-risk 
zones during operation phases; installation of dedicated electrical outlets for subcontractors, which were hooked 
up to the explosimeter detection system and solely supplied during the time period assigned to hot work permit 
tasks. 

 

This accident resulted from a sequence of events that passed through several technical and human barriers: 

1. verification of the sampling valve 

2. explosimeter-triggered detection (+ alarm) 

3. disposal of product (drainage) 

4. hot work permitting 

Other barriers were then able to perform their function: 

5. automatic sprinkler system 

6. internal emergency measures 
 
 

Depiction of the "slices of Swiss cheese" model (Reason, 1990) 

 

While the human factor served as the trigger for this accident (an open valve / left open for a while?), such an 
accidental sequence should not necessarily be attributed to a single individual. The accident analysis, by focusing 
on the interpretation bias inherent in human behaviour, has exposed an entire set of circumstances, namely: 

1. Had the 2nd-floor technician previously been assigned to perform cleaning after a sampling operation? Did 
he possess the requisite experience to anticipate the outcome? Perhaps these tasks had never before 
been sequenced, thus complicating the control function. While the appropriate steps appeared obvious 
during the post-accident investigation, such was not the case for the technician when faced with a brand 
new workplace configuration. In filling the reactor, could the 2nd-floor technician have reasonably expected 
this situation, even partially? Moreover, it remains unclear as to whether the technician had been 
instructed to verify valve closure before initiating the cleaning operation. 

Diagram of the accident situation 
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2. Were procedural descriptions relative to the cleaning phase applicable? Had they been revised for 
whatever reason, thus nullifying them in certain configurations? Had production constraints perhaps led to 
transitioning quickly between sampling and cleaning phases, whereas this transition was given ample time 
in the past for adequate control. 

3. The personnel responsible for cleaning the reactor or maintaining the valve open without executing the 
proper controls cannot be considered "guilty". An error was indeed committed, but the accident resulted 
from system-wide, or systemic, inadequacies. Weren't workplace conditions on the day of the accident 
primed to commit an error (intense time pressures, several uncertainties requiring a substantial 
reorganisation of the work schedule)? 

4. Lastly, several hypotheses need to be examined in greater detail regarding interactions between the 2 
technicians: perhaps the 2nd technician was in the process of closing the valve he had left open but was 
unsuccessful due to technical reasons; might he have been unaware that another technician was 
preparing to clean the reactors? These collective aspects, which are of tremendous importance, entail 
coordination, communication, cooperation and collaboration among individuals. Without such a collective 
and objective-oriented perspective, no overview is possible. For this accident, it should be determined 
what the organisation had planned regarding event control: the same person responsible for closing the 
valve and then performing verification vs. use of a 2nd person (built-in redundancy)? 

 

A contextual analysis has thus exposed a number of organisational issues with respect to the formal management 
of onsite safety, e.g. by implementing a safety management system (or SMS) for Seveso-classified sites. 
Regardless of the eventual confirmation of certain hypotheses, these deep-rooted causes can still be analysed 
relative to the factors identified when running the TRIPOD method: 

• Adaptation / Working order of the equipment / Specifications (Hardware - HW): Explosimeter inoperable 

• Design / Ergonomics (Design - DE): Ground drainage slopes, installation set up on 2 levels (valve not in plain 
sight), wall temporarily permeable (penetration of an opening), presence of a hopper to facilitate the spreading 
of fire 

• Maintenance management (Maintenance management - MM): Explosimeter defective yet still not repaired 
even after 3 days, task execution procedure (hot work permit), works carried out in the vicinity of an operating 
installation 

• Operating procedures / Guidelines (Procedures - PR): Sequencing of operations (sampling, cleaning) 

• Conditions conducive to errors / Physical and psychological factors (Error-enforcing conditions - EC): Smaller 
staff size, reduced summer schedule 

• Workplace / Tidy layout / Cleanliness / Environmental setting (Housekeeping - HK): ? 

• Incompatible goals / Productive pressures (Incompatible Goals - IG): Sustained productivity (installation 
remained operational)? 

• Communication inter-site, inter-team (Communication - CO): Exchanges held between operations & 
maintenance staff members 

• Organisation / Supervision (Organisation - OR): Information distributed to technicians (ongoing works), team 
oversight (production / facility repairs/improvements) 

• Training (Training - TR): Installation supervision (sampling, cleaning, scheduled controls) 

• Technical / organisational obstacles (Defences - DF): Electrical outlets hooked up to the explosimeter 
detection system (installed after the accident). 

 

Conclusion: 
• An accident is often the combination of direct, or immediate, causes (technical malfunctions and/or human 

errors) AND deep-rooted causes (whether human or organisational). 

• The prevention of technical defects or human errors (direct causes) involves not just identifying these 
defects/errors and then applying the appropriate remedial measures, but more importantly identifying the 
breakdowns in workplace and safety organisation and introducing their corresponding corrective measures. 

• The identification and search for direct and deep-rooted causes requires a multidisciplinary approach that 
includes the participation and/or interviewing of actors responsible for the broad cross-section of missions 
(technicians, designers, shop foremen, engineers, managers, etc.) AND the contribution of a wide range of 
scientific and methodological skills: chemists, explosion experts, ergonomics specialists, sociologists, 
investigators, etc. 


