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Abstract.  
This document contains samples of foundational thinking underlying 
accident investigation processes and reports, as found on the internet and 
in published sources. It was created  initially to update a paper about the 
differing perceptions of what an accident is, but continuing research to 
support other studies underway has revealed more sample views and 
insights during that research. Those insights are reported in documents 
referencing this data base. 

Section A. Accident Definitions. 
Part 1. Samples of Internet sources of accident definition. 
a. Samples from results of search term accident definition. 

1. https://www.merriam-webster.com/dictionary/accident 
“Definition of accident for English Language Learners. “a 
sudden event (such as a crash) that is not planned or intended 
and that causes damage or injury.  an event that is not planned 
or intended : an event that occurs by chance” 

2. www.dictionary.com/browse/accident “an undesirable or 
unfortunate happening that occurs unintentionally and usually 
results in harm, injury, damage, or loss; casualty; mishap: 
automobile accidents. 2. Law. such a happening resulting 
in injury that is in no way the fault of the injured person for 
which compensation or indemnity is legally sought” 

3. https://www.yourdictionary.com/accident has 30+ definitions of 
accident associated with various uses. 

4. https://en.oxforddictionaries.com/definition/accident “1An 
unfortunate incident that happens unexpectedly and 
unintentionally, typically resulting in damage or injury. ... 2An 
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event that happens by chance or that is without apparent or 
deliberate cause 

5. www.businessdictionary.com/definition/accident.html “In 
general, an unplanned, unexpected, and undesigned (not 
purposefully caused ) event which occurs suddenly and causes 
(1) injury or loss, (2) a decrease in value of the resources, or (3) 
an increase in liabilities. As a technical term ‘ accident’ does 
not have a clearly defined legal meaning.” 

6. www.yourdictionary.com › Dictionary Definitions › accident 
“The definition of an accident is an event that happens without 
being planned.” 

7. https://dictionary.cambridge.org/us/dictionary/english/accident 
“accident definition, meaning, what is accident: something bad 
that happens that is not expected or intended and that often 
damages…” 

8. .https://www.safeopedia.com/definition/204/accident-health-
safety-and-environment “An accident is an unplanned, 
unforeseen and unexpected event that has a negative impact on 
all activities of the individual(s) concerned. An accident can 
result in death, injury, health hazard, loss of property, damage to 
environment or a combination thereof. 

9. http://thelawdictionary.org/accident/ “An unforeseeable and 
unexpected turn of events that causes loss in value, injury, and 
increased liabilities. The event is not deliberately caused and is 
not inevitable.” 

10.https://aes.dk/en/english/industrial-injuries/what.../what-is-an-
accident-at-work.aspx “An accident is a physical or mental 
injury following an incident or exposure. The incident or 
exposure has to be sudden or last no more than 5 days. 

11.www.hse.gov.uk › Contact HSE › RIDDOR - Report an incident 
Oct 8, 2013 – “What is an ‘accident’? In relation to RIDDOR, 
an accident is a separate, identifiable, unintended incident, 
which causes physical injury. This specifically includes acts of 
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non-consensual violence to people at work. Injuries themselves, 
e.g. ‘feeling a sharp twinge’, are not accidents 

12.https://en.wikipedia.org/wiki/Accident “An accident, also 
known as an unintentional injury, is an undesirable, incidental, 
and unplanned event that could have been prevented had 
circumstances leading up to the accident been recognized, and 
acted upon, prior to its occurrence. Most scientists who study 
unintentional injury avoid using the term “accident …”  

13.https://www.insee.fr/en/metadonnees/definition/c1116 Oct 13, 
2016 – “Definition. A road accident refers to 
any accident involving at least one road vehicle, occurring on a 
road open to public circulation, and in which at least one person 
is injured or killed. Intentional acts (murder, suicide) and natural 
disasters are excluded. “Killed persons” are accident victims 
who die... 

14.https://oshwiki.eu/wiki/Accidents_and_incidents 
“The definition of an accident provided by Heinrich (Heinrich 
1936) is often cited. Heinrich defines an accident as an 
unplanned and uncontrolled event in which the action or 
reaction of an object, substance, person or radiation results in 
personal injury or the probability thereof. 

b. Samples from results of search term an accident is 
15.https://www.espressoenglish.net/difference-between-accident-

and-incident/ “An accident is a bad event caused by error or by 
chance. Accidents are always unintentional, and they usually 
result in some damage or injury. 

16.http://osha.oregon.gov/OSHAEdu/accident-investigation/
1-110w.pdf “An accident is the final event in an accident 
process” 

17.https://safety.blr.com/...safety.../11zll01-Incident-vs.-Accident-
Whats-the-Difference/ Sep 16, 2011 –“Accident: Definition is 
often similar to incident, but supports the mindset that it could 
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not have been prevented. An accident is the opposite of the 
fundamental intentions of a safety program, which is to find 
hazards, fix hazard, and prevent incidents…” 

18.https://www.mela.fi/en/grant-and-scholarship-recipients/.../
what-considered-accident “An accident is considered to be a 
sudden and unexpected event that is caused by an external 
source without the insured’s intention 

19.https://www.ntsb.gov/Pages/Report.aspx “Federal regulations 
require operators to notify the NTSB immediately of aviation 
accidents and certain incidents. An accident is defined as an 
occurrence associated with the operation of an aircraft that takes 
place between the time any person boards the aircraft with the 
intention of flight and all such persons have…” 

20.blog.driversed.com/why-we-use-crash-not-accident/-Oct 7, 
2015 – “More accurately, an accident is something that just 
happens, a circumstance of fate that no one could have foreseen 
or avoided.” 

Part 2. Samples of other sources of accident definition 
c.  Samples from books. It is noteworthy that several books about 
innovative safety/accident analysis ideas are not included because they 
do not discuss what they think an accident is.  

20.Heinrich’s (Heinrich 1936) definition is listed in #13 above: as 
an unplanned and uncontrolled event in which the action or 
reaction of an object, substance, person or radiation results in 
personal injury or the probability thereof. 

21.Blake (1943) defines accident as “any occurrence that interrupts 
or interferes with the orderly progress of the activity in question. 

22.Johnson (Johnson W,1973) combines accident concepts to 
produce this definition of accidents:1. An unwanted transfer of 
energy,2. Because of a lack of barriers or controls,3. Producing 
injury to persons, property or process,4. Preceded by sequences 
of planning and operational errors, which:  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    a. Failed to adjust to changes in physical or human factors,    
b. and produced unsafe conditions and/or unsafe acts,5. Arising 
out of the risk in an activity 6. And interrupting or degrading the 
activity. 

23.Baker (1975) defines accident as “that occurrence in a sequence 
of events which usually produces unintended injury, death or 
property damage.” 

24.Ferry (1976) defines accident as ‘an unplanned event that may 
or may not result in personal injury or property damage.” 

25.Hendrick (1987) defines accident as a process. “By process we 
mean a group of people, things, or both, working together to 
change some thing(s) to produce an outcome or end result.”  

26.Perrow (1999) offers this formal definition: “An accident is a 
failure in a subsystem, or the system as a whole, that damages 
more than one unit, and in doing so disrupts the ongoing or 
future output of the system.” 

27.ESReDA (2005) offers these main elements in the term 
accident: 
a. Non-intended event 
b. Within a short period of time (The element relates to the 

release of the hazard potential. However, both the chain of 
causes–the immediate, underlying and root causes– and the 
chain of undesired consequences– including long– term 
releases– may often have a long duration.) 

c. Harmful consequences, such as human injuries, material 
damage, environmental disturbances, laws of production, loss 
of reputation etc. 

d. Traditionally seen accidents may happened, but the 
responsibility may be very difficult to identify 

e. Often located to a certain place, or limited geographical area 
28.Leveson (2011) offers this definition: “Accident: An undesired 

and unplanned event that results in a loss (including loss of 
human life or injure, property damage, environmental pollution, 
and so on).” Leveson’s Chapter 2 contains an informative 
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discussion of models, some assumptions and goals for an 
accident model. 

29.https://books.google.com/books?isbn=8120352211- 2016 - 
Political Science “According to the Factories Act, 1948 also, an 
accident is an occurrence in an industrial establishment causing 
bodily injury to a person which makes him unfit to resume his 
duties in the next 48 hours.  

30.https://www.ehstoday.com/mag/ehs_imp_35910 An Accident 
Theory that Ties Safety and Productivity Together. By 
incorporating a fuller accounting of risks, the Entropy Model of 
accident causation demonstrates that safety and productivity are 
bound togetherEntropy is a measure of disorganization and is 
defined as "the degradation of a company's system factors." 
These system factors, shown by the Entropy Model included 
here, are: 
• Processes (work practices); 
• Technology (plant, equipment, tools and chemicals); 
• Physical environment (location and structural factors); and 
• Human resources (people). 

31.Stoop  (2015) in Challenges to the Investigation of Occurrences 
Concepts and Confusion, Metaphors, Models and Methods says 
“various ‘schools of thought’ have been merging, of which the 
most important can be categorized as ‘Tort Law School’, 
‘Reliability Engineering School’ and ‘System Safety 
Engineering. In addition a fourth school is defined as ‘System 
Deficiency and Change’ (Stoop 2002) 
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Section B. Accident Investigation Definitions. 
Samples of Internet sources of accident investigation 
definition. 
a. Samples from results of Internet search using term accident 

investigation is 

1. https://www.clarke.edu/faculty-and-staff/intranet-safety-and-
security/intranet-accident-incident-reporting-and-
investigation/  “An accident investigation is an analysis and 
account of an accident based upon factual information, 
gathered by a thorough examination of all factors involved. It 
includes definite action to be taken to prevent a recurrence.” 

2. https://www.safeopedia.com/definition/205/accident-
investigation-occupational-health-and-safety “Accident 
investigation is the scientific and academic analysis of the 
facts that occurred during an accident.” 

3. http://www.umanitoba.ca/admin/vp_admin/
risk_management/ehso/media/AIguideWSH.pdf “WHAT 
IS AN INCIDENT INVESTIGATION? An incident 
investigation is the account and analysis of an incident based 
on information gathered by a thorough examination of all 
contributing factors and causes involved

4. https://www.skybrary.aero/index.php/
Safety_Occurrence_Investigation Definition “Investigation - 
A process conducted for the purpose of accident prevention 
which includes the gathering and analysis of information, the 
drawing of conclusions, including the determination of 
causes and, when appropriate, the making of safety 
recommendations. [ICAO Annex 13]

5. http://www.crashdataservices.net/FAQ.html#C11 “Accident 
investigation is a series of technical methods used to gather 
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information and data about a traffic accident. Accident 
reconstruction is the analysis of that information and data to 
accurately explain what happened just prior to, during and 
just after an accident.” 

b.  With investigation process, the following samples of sources and 
results appeared. 

6. https://www.safeopedia.com/.../accident-investigation-
occupational-health-and-safety  Accident investigation is a 
process of systematic collection and analysis of information 
relating to a accident that led to the loss of property, time or 
health of individuals, or even the loss of lives. Accident 
investigation is the scientific and academic analysis of the 
facts that occurred during an accident.  

7. “https://www.bayt.com/en/specialties/.../what-is-accident-
investigation-in-health-amp-safet...Jan 31, 2017 “Accident 
investigation is the process of determining the root causes 
of accidents, on-the-job injuries, property damage, and close 
calls… 

8. www.whss.ca/default/assets/File/
Accident%20Investigation%20Safety%20Talk1.pdf 
“An accident investigation is the process by which one gets 
to the root cause of what occurred… “ 

9. https://rospaworkplacesafety.com/2014/03/04/accident-
investigation/ “Accident investigation is the process of 
evaluating existing incidents in order to safeguard against 
future accidents. “ 

10. www.nolancaddellreynolds.com/freak-accidents-who-is-to-
blame/May 17, 2017 – “Accident investigation is the 
process by which the lawyers and insurance companies will 
use evidence to help establish if someone is at fault.” 
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11. www.performtrax.com/clmi-u.des/Preview_Files/Accident.../
aci_ag.pdf  “Accident investigation is the process that can 
help you determine what factors contributed to and caused a 
given accident.” 

12. www.tdi.texas.gov/pubs/videoresource/wpapp.pdf  “Accident 
Investigation. Accident investigation is the process of 
recording what happened, who was involved, and the 
resulting injury.”  

13. www.westfieldinvestigative.com/accident-investigation/
marine-accident-investigation “Marine Accident 
Investigation is the process of systematically analyzing and 
investigating marine accidents of ships and other marine 
crafts.  

14. www.florida-maritime-services.com/cruise-ship-accidents-
injuries-investigations.html “Marine Accident Investigation 
is the process of a detailed and systematically examination 
of the marine accidents in regards to ships or other marine 
crafts ..”. 

15.  https://en.wikipedia.org/wiki/Marine_accident_investigation 
“Marine Accident Investigation  MAI   is the process of 
detailed and systematically examining and investigating 
marine accidents relating to ships or other marine crafts, in 
order to determine the causes of the accident,  collision, fire, 
explosion, grounding, foundering, and other   and suggest 
recommendations to avoid accidents in the future.”  

16.  https://en.wikipedia.org/wiki/Accident_analysis   “Accident 
analysis is carried out in order to determine the cause or 
causes of an accident or series of accidents so as to prevent 
further incidents of a similar kind. It is also known 
as accident investigation. It may be performed by a range of 
experts, including forensic scientists, forensic engineers or 
health and safety advisors.”   

 10
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17. http://www.apollorootcause.com/about/how-we-help/
accident-incident-investigation  “An accident investigation is 
an investigation into an undesired event that happens 
unexpectedly and unintentionally and results in personal 
injury or in property damage.”  

18. https://www.nifc.gov/fireInfo/fireInfo_documents/
BLMChfInvstgtrManual.pdf”   “An accident investigation is 
the methodical collection of evidence  facts, and the analysis 
and interpretation of the evidence.”  (USDOI 2003)    

19. https://www.routledge.com/Vehicular-Accident-
Investigation-and-Reconstruction/Van-Kirk/p/book/
9780849320200   “Accident investigation/reconstruction is 
more than just a job or even a profession; it is more art than 
science and requires a dedication greater than a commitment 
of time. “ 

20. http://www.afgroup.com/wp-content/uploads/2016/02/15301-
Accident-Investigation-Reporting-Updating-12590.pdf   
“Accident investigation is a systematic effort to address some 
key questions — your job as an employer is to find the 
answers:” 

21. http://www.state.wv.us/brim/loss/invest.htm  “An accident 
investigation is a systematic effort to establish all relevant 
facts and interpretations regarding how and why an accident 
occurred.” 

22. https://esreda.org/wp-content/uploads/2016/03/ESReDA-
essay-Stoop-1.pdf  Accident investigation in transport has … 
four consecutive schools of thinking on safety and risk: 
deterministic, probabilistic, constructivist, and 
functionalistic. p 67  

23. One source suggests more esoteric purposes, such as moral or 
existential reasons, reflecting the gulf between practitioners 
and academics. (Dekker 2014) 
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Section C. Accident Investigation Purposes 
Samples from Internet search using purpose of accident 
investigation 

1. http://www.atcrisk.co.uk/health_and_safety/
the_purpose_of_accident_investigation.php “The purpose of 
accident investigation is to determine what led to the accident 
occurring, with the ultimate aim of identifying what can be 
improved...  

2. www.oshainfo.gtech.edu/ppt_html/accident/slide04.htm 
“Purpose of Accident Investigation   
3 Determine the sequences of events leading to failure.  
4. Identify the cause of the accident.  
5. Find methods to prevent accident from recurring.” 

3. https://oshwiki.eu/wiki/
Accident_investigation_techniques#cite_note-1  “An accident 
investigation may have different purposes: 

4. Identify and describe the true course of events what, where, 
when 

5. Identify the direct and root causes / contributing factors of the 
accident why 

6. Identify risk reducing measures to prevent future, comparable 
accidents learning 

7. Investigate and evaluate the basis for potential criminal 
prosecution blame 

8. Evaluate the question of guilt in order to assess the liability for 
compensation pay” 

9. http://cmrris.com/news-manufacturing-details/23/ten-step-
accident-investigation-process.html “The purpose of accident 
investigation then is accident prevention. “  
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10.https://www.atl.org.uk/advice-and-resources/health-and.../
accident-investigationNov 2, 2016 - “The purpose of accident 
investigation is to establish how an accident happened, and how 
to prevent it from happening again.” 

11.https://www.csuci.edu/…/ehs/…/ 041714-supervisors-accident-
investigation-guidelines-1 “The purpose of accident 
investigation is to develop information on the actual and 
contributing causes of accidents in order to prevent 
recurrence… “ 

12.https://www.clarke.edu/faculty-and-staff/intranet-safety-and-
security/intranet-accident-incident-reporting-and-investigation 
“Clarke University has an established accident/incident 
investigation program to determine the underlying causes of 
accidents and incidents, and to prevent similar occurrences. “ 

13.https://www.massey.ac.nz/massey/fms/
Health%20and%20Safety/Documents/Procedures/
Accident%20Investigation.pdf “The Health and Safety 
Employment Act 1992 [New Zealand] mandates that the 
employer must investigate any accident or harm and determine 
whether the harm was caused by or arose from a significant 
hazard. “ 

14.https://www.ccohs.ca/oshanswers/hsprograms/investig.html 
“Reasons to investigate a workplace incident include:   
a. most importantly, to find out the cause of incidents and to 

prevent similar incidents in the future 
b. to fulfill any legal requirements  
c. to determine the cost of an incident 
d. to determine compliance with applicable regulations e.g., 

occupational health and safety, criminal, etc. 
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e. to process workers’ compensation claims “ 
15.https://www.osha.gov/dcsp/products/topics/

incidentinvestigation/#worksiteincident “Investigating a 
worksite incident— a fatality, injury, illness, or close call— 
provides employers and workers the opportunity to identify 
hazards in their operations and shortcomings in their safety and 
health programs. Most importantly, it enables employers and 
workers to identify and implement the corrective actions 
necessary to prevent future incidents.”  

16.http://www.nsc.org/JSEWorkplaceDocuments/How-To-
Conduct-An-Incident-Investigation.pdf “Reacting quickly to the 
incident with a prescribed procedure and actions can 
demonstrate your company’s commitment to safety and ensure 
the proper information is collected to fulfill an incident 
investigation’s ultimate purpose – to prevent future incidents.”  

17.https://www.rospa.com/occupational-safety/advice/safety-
failure/#general “All organizations need to develop a strong 
capability to ‘dig deep’ following accidents in order to develop a 
clear understanding of their immediate and underlying causes.” 

18.https://akama.arc.nasa.gov/asrs_ers/general.html “Keeping in 
mind the topics shown below, discuss those which you feel are 
relevant and anything else you think is important. Include what 
you believe really caused the problem, and what can be done to 
prevent a recurrence, or correct the situation.”  

19.http://erikhollnagel.com/onewebmedia/
Arbitrariness_of_accident_analysis.pdf “The purpose of the 
investigation is, by definition, to find out what happened so that 
we can take steps to ensure that it does not happen again. And 
finding out how something happened is, we assume, a rational 
process, the relentless pursuit of causes using clear and 
objective methods.”  

 15





Data Base of Sampled Foundational Views Underlying 

Accident Investigation Processes (Definitions) 
C. Accident investigation purposes. 

20.www.impact-net.org/docs/default. /30854_accident-reporting-
investigation-e-r.docx? “Preventing future workplace accidents 
in our company is the principle purpose of accident 
investigation. “ 

21.https://www.google.com/search?
q=%22purpose+of+accident+investigation%22&ei=b5UXWqi
WAs6mjwPuobqYBQ&start=10&sa=N&biw=1211&bih=639- 
“Purpose of Accident Investigation. Find the causes and correct 
them to prevent reoccurrence. -   

22.http://www.hse.gov.uk/quarries/education/topic7.htm “he 
primary purpose of accident investigation is to improve health 
and safety  

23.thoroughly exploring the reasons for the accident and 
identifying both the immediate and underlying causes (active 
and latent failures). 

24.Brief recap of accident causation, particularly concept of active 
and latent failures. 

25.Key elements of accident reporting and investigation systems:” 
26.sidneydekker.com/wp-content/uploads/2014/10/

DekkerTIES2014.pdfby SWA Dekker - 2014 - Cited by 21 - 
Related articles Oct 16, 2014 - Prevention. “An obvious purpose 
of accident investigation and accident reports, after putatively 
telling ‘how it was,’ is prevention. This is often stated officially 
as the most important. (or even sole) purpose of accident 
investigation” 

27.http://frigg.ivt.ntnu.no/ross/reports/accident.pdf  “The objective 
of accident investigation, as seen from a safety engineer’s point 
of view are to identify and describe the true course of events 
(what, where, when), identify the direct and root causes or 
contributing factors to the accident (why), and to identify risk 
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reducing measures in order to prevent future accidents 
(learning).” 

28.https://www.csuci.edu/…/ehs/…/ 041714-supervisors-accident-
investigation-guidelines-1 “The purpose of accident 
investigation is to develop information on the actual and 
contributing causes of accidents in order to prevent recurrence” 

29.https://www.fs.fed.us/t-d/pubs/pdfpubs/pdf05672806/
pdf05672806dpi300.pdf “he purpose of accident investigations 
is to provide management with information for accident 
prevention.”  

30.https://www.researchgate.net/publication/
2839489_Causal_Reasoning_about_Aircraft_Accidents, 
Ladkin. 2002 “The most important part of mishap investigation 
is developing findings, causes and recommendations.” p2  
viewed 5/20/19 

31.(ICAO,2016). Investigation. A process conducted for the 
purpose of accident prevention which includes the gathering and 
analysis of information, the drawing of conclusions, including 
the determination of causes and/or contributing factors and, 
when appropriate, the making of safety recommendations. 
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Section D. Why Accidents Happen: Cause 
Definitions 
I. Samples of views of Why Accidents Happen  

1.https://esreda.org/wp-content/uploads/2016/07/
ESReDA_GLSIA_Final_June_2009_For_Download.pdf ,  In-depth 
analysis of accidents, incidents and crises clearly showed that any 
event is generated by direct or immediate causes (technical failure 
and/or ―human error‖).   ESReDA 2009. 5/7/19 

2.https://www.chicagolawyer.com/top-25-causes-of-car-accidents-
what-you-can-do-to-prevent-them, The following 25 reasons are the 
most common causes of car accidents in the United States. 5/7/19 

3.http://www.sme-usa.com/blog/seven-common-accident-causes, 
Consider this statistic: 80 out of every 100 accidents are the fault of 
the person involved in the incident. Unsafe acts cause four times as 
many accidents and injuries as unsafe conditions. 5/7/19 

4.https://education.temple.edu/sites/education/files/uploads/cte/
DOCAPS_05.pdf, All accidents can be divided into two main 
categories: Those that are caused by some environmental hazards 
and those that are caused by human error. 5/7/19 

5.www.mississippi.edu/rm/downloads/safety_resources/
accident_prevention.ppt, Accidents happen because of one or both 
of the following: Unsafe acts, Unsafe Conditions. 5/7/19 

6.https://www.rietzlawfirm.com/Motor-Vehicle-Accidents/, Why Do 
Accidents Happen? Unfortunately, many accidents are the result of 
negligent driving, reckless operation of a vehicle or inexperience 
behind the wheel. 5/7/19 
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7.https://ebrary.net/7238/management/why_accidents_happen,  The 
primary contributing factors to the cause of accidents in the 
workplace (or elsewhere) are: [lists behaviors, workplace factors, 
human factors, failing of management systems]. 5/7/19 

8.https://gulfnews.com/uae/safety-a-responsibility-shared-by-all-
parties-1.973105,Experts believe that accidents are not generally 
related to bad scaffolding material, but more so to failure to follow 
proper installation or safety measures. 5/7/19  

9.peterhancock.ucf.edu/wp-content/uploads/sites/.../HF-in-Surface-
Transportation.pdf. Why do accidents happen? a. Reason (1990) – 
contributions of multiple factors “aligning,” the Swiss Chees model 
b. Three major facets: the driver, the automobile, and the 
environment. 5/7/19  

10.https://books.google.com/books?https://books.google.com/books?
id=UiNRAAAAYAAJ&pg=PA651&lpg=PA651&dq=%22why+do+
accidents+happen%22&source=bl&ots=iAk14omh_2&sig=ACfU3
U0MupDGoRL2OA9yu5obaC-
pQeHlHw&hl=en&sa=X&ved=2ahUKEwj0-
duK04ziAhUQSK0KHViwBdU4WhDoATAHegQICRAB#v=onepa
ge&q=%22why%20do%20accidents%20happen%22&f=false. How 
do accidents happen? is born of the desire to prevent accidents; but 
the question, Why do accidents happen? is born of the legal struggle 
over the employer’s liability for accident compensation. 5/8/19. 
(ASA 1912) 

II. Samples of Cause Definitions. 
1. http://www.dictionary.com/browse/cause  “a person or thing 

that acts, happens, or exists in such a way that some specific 
thing happens as a result; the producer of an effect: the reason 
or motive for some human action  
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2. www.dictionary.com/browse/caused “Cause, occasion refers to 
the starting of effects into motion. A cause is an agency, 
perhaps acting through a long time, or a long-standing situation, 
that produces an effect: 

3. https://www.merriam-webster.com/dictionary/cause “Definition 
of cause for English Language Learners. : something or 
someone that produces an effect, result, or condition : 
something or someone that makes something happen or exist. : 
a reason for doing or feeling something.” 

4. https://en.oxforddictionaries.com/definition/cause “A person or 
thing that gives rise to an action, phenomenon, or condition.’ 
the cause of the accident is not clear’

5. https://dictionary.cambridge.org/us/dictionary/english/cause 
“cause definition, meaning, what is cause: the reason why 
something, especially something bad, happens: “  
 “cause noun (REASON)  
something without which something else would not happen: 
The investigation will determine the cause of the airplane 
accident. 
She studied the cause of human behavior.

6. https://www.collinsdictionary.com/us/dictionary/english/cause 
“The cause of an event, usually a bad event, is the thing that 
makes it happen. Smoking is the biggest preventable cause of 
death and disease.

7. www.businessdictionary.com/definition/cause.html   Definition 
of cause: “Action, inaction, or occurrence that brings about a 
change, effect, reaction, or result, or provides grounds for 
initiating a legal proceeding.
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8. https://www3.nd.edu/~maritain/jmc/etext/lamp11.htm “When a 
cause is viewed as producing the effect, it is taken formally as a 
cause; else it is materially a cause

In 1976, the International Civil Aviation Organization adopted the 
following definition of cause in the fourth edition of its Annex 13: 
(MacIntosh 2010) 

9. “action(s), omission(s), event(s) condition(s), or a combination 
thereof which led to the accident or incident.”  1

Causation is a closely related noun. To explore whether causation might 
be helpful in identifying views of cause, a search for “definition of 
causation” produced about 41,000,000 results. Most results related to 
law, philosophy, statistics, psychology, economics, sociology, etc.. A few 
investigation-related examples from the list of results include: 

10.http://whatis.techtarget.com/definition/causation “Causation, or 
causality, is the capacity of one variable to influence another. ... 
Causation is often confused with correlation, which indicates 
the extent to which two variables tend to increase or decrease in 
parallel. However, correlation by itself does not imply 
causation. 

11. http://www.learnersdictionary.com/definition/causation “the act 
or process of causing something to happen or exist” and he 
relationship between an event or situation and a possible reason 
or cause 

12.https://www.merriam-webster.com/dictionary/causation 
“Definition of causation for English Language Learners. : the 
act or process of causing something to happen or exist. : the 
relationship between an event or situation and a possible reason 
or cause.” 

 Note how “led to” differentiates cause from accident, much like the Reason’s Swiss Cheese 1

variables model, and accident precursor views.
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13.http://www.businessdictionary.com/definition/causation.html 
“Connection between two events or states such that one 
produces or brings about the other; where one is the cause and 
the other its effect. Also called causality.” 

14.https://www.urbandictionary.com/define.php?term=causality 
Nov 11, 2006 - Noun (physics terminology): the natural 
sequential relation between any cause and its subsequent effect 
in the known universe, in which any effect is invariably 
preceded by the cause of that effect, and never the reverse. 

15.https://www.govinfo.gov/content/pkg/FR-2017-01-13/pdf/
2016-31426.pdf p 4696 Root cause means a fundamental, 
underlying, system-related reason why an incident occurred. 

Causal factor is another closely related term used in investigations, for 
which a few views are found. For example,  

16.https://www.fs.fed.us/t-d/pubs/pdfpubs/pdf05672806/
pdf05672806dpi300.pdf “A causal factor is any behavior, 
omission, or deficiency that if corrected, eliminated, or avoided 
probably would have prevented the accident.” 

17.An event or condition in the accident sequence necessary and 
sufficient to produce or contribute to the unwanted result. 
Causal factors fall into three categories: direct cause, 
contributing cause, and root cause. U. S. Dept of Energy, 
‘glossary of Environment, Safety and Health Terms. https://
www.standards.doe.gov/standards-documents/1100/1188-
bhdbk-2006/@@images/file 

18.In our TapRoot Courses we define a Causal Factor as either 
an action or lack of action that caused an Incident or made the 
incident worse. 
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19.causal factor: A factor linked to the causation of a disease or 
health problem. https://medical-
dictionary.thefreedictionary.com/causal+factor">causal factor 

17.  65 0

18.  Shar


In my collection of personal publications, two sources offered views of 
cause that are illustrative of the variety already shown. One source offers 
these views 

20. “Determining the cause of an accident is a psychological 
(social) rather than logical (rational) process.“  and  
“Causes are not found but constructed.” (Hollnagel 2015) 

Another source expresses this view: 
An extensive discussion of causality by Pearl offers another view:  

21.“Though it is basic to human thought, causality is a notion 
shrouded in mystery, controversy and caution, because 
scientists and philosophers have had difficulties defining when 
one event truly causes another.”(Pearl 2009) 

Another lengthy discussion of cause is contained in one on-line 
investigation manual. (DOE 2012) It includes these views: 

22.“Although generally accepted as the overarching purpose of the 
investigation, the identification of causes can be problematic. 
Causal analysis gives the appearance of rigor and the strenuous 
application of time-tested methodologies, but the problem is 
that causality (i.e., a cause-effect relationship) is often 
constructed where it does not really exist.” 

23.“A true cause and effect relationship must meet these 
requirements:  

24.  The cause must precede the effect (in time).  
25.The cause and effect must have a necessary and constant 

connection between them, such that the same cause always has 
the same effect. 
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An online sample offers criteria by which to judge an analysis of cause 
statements. (http://www.thereliabilityblog.com/2014/09/02/how-to-
judge-the-quality-of-an-rca-investigation/) 

26.Are the cause statements ‘binary’? By this, we mean 
unambiguous or explicit. A few words only and precise 
language use without vague adjectives like “poor” since they 
can be very subjective. 

27.Are the causes void of conjunctions? If they have conjunctions 
there may be multiple causes in the statement. Words such as: 
and, if, or, but, because. 

28.Is there valid evidence for each cause? If causes don’t have 
evidence they may not belong in the analysis or worse yet 
solutions may be tied to them and be ineffective. 

29.Does each cause path have a valid reason for stopping that 
makes sense? It is easy to stop too soon and is sometimes 
obvious. For example, if a cause of “no PM” has no cause for it 
so that if the branch stops, it would seem that an analyst in 
most cases would want to know why there was no PM. 

A review of cause thinking from papers prepared by practitioners for 
practitioners is relevant:  (http://www.ludwigbenner.org/arch4.html, 
section B) 

30.Cause-related excerpts from 15 papers presented at an ISASI 
seminar for air safety investigators in 1996 also illustrate the 
diversity of views about causation and its use among 
investigation practitioners. They range from “the” cause to 
“dominant cause” to “causal chain. Of special interest is the 
differentiation of cause and contributing factor. (Benner 1998) 

31.ICAO’s Annex 13  (2016) defines cause as “Causes. Actions, 
omissions, events, conditions, or a combination thereof, which 
led to the accident or incident. The identification of causes does 
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not imply the assignment of fault or the determination of 
administrative, civil or criminal liability.”

32. ICAO Manual of Aircraft Accident and Incident Investigation, 
Part II, Procedures and Checklists (ICAO,2014a) indicates that 
investigations “often identify design or systems issues that are 
related to accident causation.” Part IV Reporting  (ICAO,
2014b) contains a section defining cause and causal factor, and 
their reporting. Causes are those events which alone, or in 
combination with others, resulted in injuries or damage. Causes 
are defined as actions, omissions, events, conditions, or a 
combination thereof, which led to the accident or incident. The 
identification of causes does not imply the assignment of fault 
or the determination of administrative, civil or criminal 
liability.  

33.https://www.safeopedia.com/definition/620/accident-causation  
Definition - What does Accident Causation mean?Accident 
causation refers to the factors that are the primary reasons 
behind an accident. For occupational health and safety 
professionals, determining causation factors in any workplace 
injury or accident is key. Understanding what caused an unsafe 
situation to occur is important in implementing measures to 
help prevent a reoccurrence. 

34.https://www.taproot.com/content/wp-content/uploads/2013/02/
Under-Scrutiny.pdf  
New definition: Let’s begin with a completely new definition 
of root cause not based on the cause and effect philosophy: A 
root cause is the absence of a best practice and the failure to 
apply knowledge that would have prevented the problem. 
(Quality Progress, April 2010, p 38) 
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35.A 1969 study makes the point that cause statements are 
common phrases that oversimplify and are not always true. The 
association [cause to effect] is not necessarily linked by 
inevitable ties. (Surry in Industrial Accident Research: A 
Human Engineering Appraisal, 1969) 

36.The theory of accident causation has remained elusive even with 
the advances of physical and social sciences (Tarrants,1980) 

Aristotle’s early definitions about the study of the natural world should 
be included in samples of view of cause: (Falcon,2019) (viewedJun 
2019) 

37.The material cause: “that out of which”, e.g., the bronze of a 
statue. 

38.The formal cause: “the form”, “the account of what-it-is-to-be”, 
e.g., the shape of a statue. 

39.The efficient cause: “the primary source of the change or rest”, 
e.g., the artisan, the art of bronze-casting the statue, the man 
who gives advice, the father of the child. 

40.The final cause: “the end, that for the sake of which a thing is 
done”, e.g., health is the end of walking, losing weight, purging, 
drugs, and surgical tools. 

41.All four causes may enter into the explanation of something. 
42.we should look “for general causes of general things and for 

particular causes of particular things” 
A National Research Council report contains this definition: (NRC, 
1998) 

43.“The term "primary cause," defined as the most critical cause 
factor associated with a particular incident or accident, can be 
deceiving and is often subject to interpretation.” 
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III. Problems with cause 
Researchers investigating actual use of cause during an investigation 
reported two problems with a (root) cause analysis of a clinical errors. 
(Iedema 2006) 

44. “First RCA team members find themselves in the unusual position 
of having to derive organizational -managerial generalizations 
from the specifics of an in situ activity. Second, they are 
constrained by the expectation inscribed into RCA that their 
recommendations result in ‘systems improvements’ assumed to 
flow from an extension of formal rules and read of procedures.” 

Surry (1969) said that  
45.“Cause statements are common phrases that oversimplify and are not 

always true. The association [cause to effect] is not necessarily linked 
by inevitable ties.”  

Another source (Walker et al 2016) reports 
46.  “traditional root cause analysis focuses on the human roles 

closest to the adverse event and only raises systemic issues in 
terms of vague generalities that are difficult to address in systemic 
improvements. “ 

47. In a major safety investigation report, the heading "Causes of the 
Accident” is followed by two pages of text in which cause is only 
mentioned once, although the report contains over 40 other 
mentions of “cause” for binary interactions. (BEA 2012)  

48. Causation problems are not confined to safety practices. After 
investing huge sums of money in testing a promising drug, a drug 
company had to terminate the test. That week, the company’s 
value [on the stock market] plummeted by $21 billion. The story 
of the drug is a tale of mistaken causation. The truth is, our stories 
about causation are shadowed by all sorts of mental shortcuts. 
(Lehrer 2011) 
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49. A final reason why “root cause” may be selected is that it is 
politically acceptable as the identified cause. Other events of 
explanations may be excluded or not examined in depth because 
they raiae issues that are embarrassing to the organisation or its 
contractors or are politically unacceptable. (Leveson 2015 p 20) 

Of particular interest are the causal factors and causal chain adaptations. 
Tarrants (1980) notes that  

50.“Contributory subcauses for the proximate causes can be determined 
for most accidents. Common causes that have no objective measure or 
easy countermeasure lie behind the occurrence of many types of 
accidents, while unique classes with efficient countermeasures account 
for only a small percentage of total accidents.” 

I found the following three mutually incompatible definitions. - (Russell, 
1913) 

51.“Causality. (1) The necessary connection of events in the tie 
series . . .  

52.“Cause (notion of). Whatever may be included in the thought or 
perception of a process taking place in consequence of another 
process. . . .  

53.“Cause and Effect. (1) Cause and effect . . . . are correlative terms 
denoting any two distinguishable things, phrases or aspects of 
reality, which are so related to each other, that whenever the first 
ceases to exist, the second comes into existence immediately after, 
and whenever the second comes into existence, the first has ceased 
to exist immediately before.” 
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Section E. Cause Requirements Definitions 
Samples of Cause Statement Requirement. 
Why require cause statements in investigation reports?  

Brief history of cause requirement. 
The earliest documentation discussing accident causation I could locate 
in my practitioner’s search for historical origins of cause in safety 
investigations is a 1926 study by E. M Newbold about the human factor 
in the causation of accidents, referenced by Surrey. (Surrey 1969) In 
1926, the Air Commerce Act charged the U S Department of Commerce 
with investigating the causes of aircraft accidents. An early document 
reflecting the emphasis on accident causation determination is a 1927 
“Inquiry Into the Causes of Fatal Accidents” published by the U S Air 
Service, which referenced various kinds of causes reported by the US 
Department of Commerce’s Aeronautics Branch accident reports. 
(USAS 1927) It mentioned grouping fatalities under “direct causes.” A 
1928 report described a method of analysis in which cause was one of 
three main considerations. (NACA 1928) Another paper describes the 
history of causation in aviation accident investigations in detail. 
(Rimson2003) These sources suggest that causation was already an 
embedded element of accident investigations by the 1920s – forty years 
after the late 1800’s origins of safety movements.  
Practitioners can access Internet sources and content about the history of 
causal theory in philosophy but will not find any philosophers’ 
consensus about its nature and use. One sample says “It [cause] is an 
ambiguous conception.” (Hilswit 2002) Another source in my personal 
library (Edwards 1967) concludes “Here, then, as in so many other areas 
of philosophy, our advances over our predecessors appear more illusory 
than real.”(Taylor 1967) Another famous quote is “The law of causality, 
I believe, like much that passes muster among philosophers, is a relic of 
a bygone age, surviving, like the monarchy, only because it is 
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erroneously supposed to do no harm” is also noteworthy for this study. 
(Russell 1912) More recently Hollnagel has challenged the use of causes 
for several reasons. (Hollnagel 2015) 

Here too the thinking varies. A Google search to find samples of cause 
statement requirements in accident investigations focused on statements 
in accident investigation manuals and guides, after other search terms 
failed to produce usable records. A search for accident investigation 
manuals produced about 1,860,000 results and a new search for 
“accident investigation manual” produced about 211,000 results. 
Review of the sources and content of the first several pages of results for 
relevant statements about why causation was required resulted in the 
following samples: 

1. Regulatory sample. 
An EPA rule making notice (EPA 2016) offered these reasons for 
requiring causal determinations:  

1) Identifying the root causes, rather than isolating and correcting 
solely the immediate cause of the incident, will help prevent 
similar incidents at other locations, and will yield the 
maximum benefit or lessons learned from the incident 
investigation. (p13640) 

2) Thus EPA is proposing to require a root cause analysis to ensure 
that facilities determine the underlying causes of an incident to 
reduce or eliminate the potential for additional accidents 
resulting from deficiencies of the same process safety 
management system. (p13648)  
3) Identifying root causes provides the mechanism for 

understanding the interaction and impact of system 
management failures, so that the root causes can be addressed 
and the maximum benefit is obtained from an incident 
investigation. (p13648) 
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4) Below are examples of incident investigations that identified 
similar prior incidents within the same facility or company 
where root causes for the prior incidents were not analyzed 
and determined. This resulted in missed opportunities to 
address the proper causes of the incidents, share the lessons 
learned and prevent further similar incidents.  (p13648) 2

5) Implementation of the EPA’s March 13, 2017 final regulation 
in Docket EPA-HQ-OEM-2015-0725 requiring root causality 3

statements ontains the following rationale for requiring 
causality statements. : 
“This action includes three changes to the accident 
prevention program requirements. First, the rule requires 
all facilities with Program 2 or 3 processes to conduct a 
root cause analysis as part of an incident investigation of a 
catastrophic release or an incident that could have 
reasonably resulted in a catastrophic release (i.e., a near-
miss). This provision is intended to reduce the number of 
chemical accidents by requiring facilities to identify the 
underlying causes of an incident so that they may be 
addressed. Identifying the root causes, rather than isolating 
and correcting solely the immediate cause of the incident, 
will help prevent similar incidents at other locations, and 
will yield the maximum benefit or lessons learned from the 
incident investigation.” 

 Note that this implies EPA thinks only root cause reporting enables sharing of lessons learned 2

from investigations, and prevention of future accidents. 

 This section was subsequently rescinded.3
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6)

2. Internet samples 
5. https://www.osha.gov/dte/IncInvGuide4Empl_Dec2015.pdf 

“The purpose of this Incident Investigation Guide is to 
provide employers a systems approach to help them identify 
and control the underlying or root causes of all incidents in 
order to prevent their recurrence.  

6. http://www.nsc.org/JSEWorkplaceDocuments/How-To-
Conduct-An-Incident-Investigation.PDF “…the investigation 
procedure should detail…• Identification of causal factors 
(often referred to as root causes)  

7. https://www.osha.gov/dte/IncInvGuide4Empl_Dec2015.pdf 
“A successful incident investigation must always focus on 
discovering the root causes “ 

8. http://www.isri.org/docs/default-source/safety/accident-
investigation-guide.pdf?sfvrsn=10&sfvrsn=10 “Accident 
investigation is the process of determining the root causes of 
accidents, on-the-job injuries, property damage, and close 
calls in order to prevent them from occurring again.”  
“Causes. This section should list the direct, indirect, and 
contributing causes that have been affirmed by the data. A 
reference should be made to the data that support each 
cause.” 

9. http://wildfiretoday.com/documents/SAI_Guide.pdf “OSHA 
may request a formal presentation detailing the factual 
findings and causes of the accident. “ 

10.http://www.hse.gov.uk/pubns/hsg245.jpg “To prevent 
adverse events, you need to provide effective risk control 
measures which address the immediate and root causes 
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11.http://www.co.wise.tx.us/constable/downloads/
traffic%20accident%20investigation.pdf “Traffic accidents 
are extremely confusing events. How they occur, who or 
what caused them, and why they occurred are facts that 
police must determine.” 

12.http://www.apta.com/resources/standards/Documents/
APTA-RT-OP-S-002-02.pdf “The purpose of accident/
incident investigation is to gather and assess facts in order to 
determine cause(s)  

13.http://www.aaib.gov.mn/uploads/55d419d1-8538-4c85-
a42c-22d80a03640c-9756_p1_cons_en.pdf “Such recoveries 
necessitated expensive salvage operations lasting several 
months but the results exceeded expectations, and the 
evidence obtained from the wreckage established the causes 
of the accidents. “ 

14.https://www.rospa.com/safety-training/work/ra/accident-
investigation/ “Identify the root causes of accidents with 
RoSPA’s accident investigation training.” 

15. http://www.mcneese.edu/safetymanual/1.05 “Investigation 
Procedure…3.1.3. Determine root causes of the accident” 

16.https://maiif.org/wp-content/uploads/2017/08/MAIIF-
Manual-2014.pdf “The investigation includes the collection 
and analysis of evidence, the identification of causal factors 
and the making of safety recommendations as necessary.  

17.https://www.nbaa.org/admin/sms/safety-best-practices/
Accident-IncidentPreparedness.pdf “The Go - Team will join 
with appropriate agencies to investigate the causes of the 
accident. “ 

18.http://www.isasi.org/Documents/
UAS%20Handbook%202%20revised%20033115.pdf “From 
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the standpoint of being able to identify causes and make 
relevant recommendations,” 

19. “http://dacota-investigation-manual.eu/Main/
AccidentCausation “The purpose of the Accident Causation 
is to use the DREAM methodology to analyze and code the 
cause of each accident in a uniform and comparable way.  

3. Samples from books and papers 
For Aristotle, a firm grasp of what a cause is, and how many kinds of 
causes there are, is essential for a successful investigation of the world 
around us. (Falcon, 2019) 
More recent books offer specific reasons for cause statements.  For 
example, Conklin (2012) synopsised five reasons, as follows: 

20.People need to know the cause so it can be corrected to 
prevent recurrence. 

21.Statutes, regulations or policy require determination of 
accident causes or probable causes.  

22.Not knowing cause can be scary - uncertainty about what 
happened can promote anxiety among individuals who might 
be exposed to similar occurrences. 

23.Management wants to know the cause to place 
responsibility. This represents a form of accountability for 
any harm or losses incurred by an organization. 

24.Construct cause(s) to make our need for creating 
improvement actions quick, simple and submitable. 

25. However, “Conklin also says “When our managers actively 
tried to gather explanations and stories, and not reasons and 
causes, we started to get decidedly different, much higher 
quality reporting of events.” 
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Another source offers the following reasons for pursuing causal analysis 
of incidents or accidents: (Johnson 2003) 

26.Analysis is a regulatory or policy requirement. 
27.Analysis as a prerequisite for statistical comparisons. 
28.Focus remedial actions after an incident. 
29.Guide allocation of development resources by directing 

acquisition and development work. 
30.Characterization of causal complexes to find patterns rather 

than individual causes in a collection of previous incidents 
A more recent book (Leveson 2011), argues: 

31. referencing Taylor, “Encourage a shift in the emphasis in 
accident analysis from cause – which has a limiting, blame 
orientation– to understanding accidents in terms of reasons, 
that is, why events and errors occurred [197] 

32. the STAMP accident model could encourage inclusion of 
all “causal factors” in investigations and provide guidance 
for identifying those factors during CAST analyses. 

Another book (ESReDA 2005) asserts: 
33.There is a shift in focus from single cause as the simple 

explanatory factor of the accident into the concept of 
multiple causation. Accidents nowadays are considered a 
sequence of events leading to damage or injury, caused by a 
variety of factors of a technical, human, managerial, 
organizational or even institutional nature.”

A comprehensive1998 paper about investigating cause (Rimson 1998) 
notes:  

34.The laxity of logical rigor imposed on categorical assignments 
of “cause” and “probable cause” permit designations which 
defy rational credibility,  
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A recent Delphi study reports that 59% of respondents ranked “have 
both immediate and underlying causal factors been identified?” as a 
most important criterion for evaluating proper preparation and execution 
of incident investigation. (Anonymous 2016) 

35.I have added causation in parentheses for the WHY [in the 
hierarchy of goals] because it is the key concept in 
investigation literature. (Schreuder 2017) 

Causation models have been used as a criterion for evaluating 
investigation models, as shown in the paper’s title. (Katsakiori,2015) 

36.Towards an evaluation of accident investigation methods in 
terms of their alignment with accident causation models. 

Another source says  
“The most important part of mishap investigation is developing 
findings, causes and recommendations. “ (Ladkin, P. B., 2002) 

A book about Pre-accident Investigations has an extensive discussion of 
the use of cause in investigations, including reasons why organizations 
have an almost zealous need to find the cause of failure: (Conklin 2012) 

37.Not knowing the cause of failure is downright scary. 
38.Headquarters, management or regulator require a cause 

statement. 
39.We need to punish the guilty 
40.We must develop corrective actions 
41.We want to know how to adjust our organizations Systems and 

behaviors to avoid the same kind of trouble happening again. 

Chapter 5 in an international treaty organization publication (ICAO,
2016) calls for causes in conclusions section of reports, and has this to 
say: 

42.“The investigation shall normally include:…c) if possible, the 
determination of the causes and/or contributing factors”\ 
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A Resolution of the International Maritime organisation contains the 
following: (IMO 2008) 

43.NOTING ALSO that the safety of seafarers and passengers and 
the protection of the marine environment can be enhanced by 
timely and accurate reports identifying the circumstances and 
causes of marine casualties and incidents 

The U. S. Federal Aviation  Administration’s Aviation Safety Reporting 
System (ASRS)  General Form for reporting incidents has this 
requirement in the form’s Describe Event/Situation section:  

44.Include what you believe really caused the problem, and what 
can be done to prevent a recurrence, or correct the situation.” 

A treatise on the nature of failure (Cook,2000) contains the following: 
45.7) Post-accident attribution accident to a ‘root cause’ is 

fundamentally wrong. Because overt failure requires multiple 
faults, there is no isolated ‘cause’ of an accident. There are 
multiple contributors to accidents. . 

46.15) Views of ‘cause’ limit the effectiveness of defenses against 
future events. 

An incident management organization dealing in post-incident review 
has this to say (Vernon,2018) on its website: 

47.With the compounding complexity of modern IT systems, the 
accumulation, expansion, removal, and modification of 
interconnected components—each with their own ways of 
interacting with other parts of the system—distilling failure (and 
success) down to a single entity is, often, a logical fallacy.Thus, 
with root-cause analysis, causality becomes a limiting construct 
rather than a definitive method for discovering “truth.” 

A view of correspondence bias in causal determination is offered by 
Koscik and Tranel, 2013 
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48.  People tend to assume that outcomes are caused by 
dispositional factors, e.g., a person’s constitution or personality, 
even when the actual cause is due to situational factors, e.g., luck 
or coincidence. This is known as the ‘correspondence bias.’ This 
tendency can lead normal, intelligent persons to make 
suboptimal decisions. 

Problems observed with cause in accident investigation were noted 
by Benner (1991)  
49. In my professional practice, I have observed first hand the harm that flows from 

determining "Cause" in investigations. I have seen how the search for "Cause" corrupts 
and prematurely aborts promising investigations. I have seen judgments of "Cause" 
result in technically unjustifiable blame, shame and dishonor in the form of guilt 
feelings, damaged reputations, impaired job security, and even unjust punishment - to 
individuals who were victims of a rush to judgment by investigators or investigation 
authorities. I have seen misdirection of prevention efforts because of arbitrary or 
prejudicial selection of a "Cause" in an investigation. I have seen perpetuation of myths 
and misconceptions about safety problems in accidents because traditional "Causes" 
like "unsafe acts" or "human error" have been cited as the "Cause" of accidents for too 
long. I have seen "Cause" determination frustrate understanding of the risk decision 
making process faced by employees and managers in all kinds of situations. I have seen 
workers blamed for "causing" what happened in impossible work environments. I have 
seen "Cause" statements that are impossible to address with corrective actions. I have 
seen determination of "Cause" align one investigator against another, undermining the 
efforts of both to improve safety. I have seen the quest for "Cause" blind managers to 
opportunities to improve operational performance. I have seen government 
investigators trample individual rights with their determination of "Cause". I have seen 
good investigators and investigations being manipulated to arrive at opinions of cause 
that cannot be reconciled with the nature of occurrences. I have seen experienced 
investigators so blinded by the tradition of determining "Cause", and the aura of 
expertise it accompanies, that they are unwilling to listen to, let alone try to learn new 
investigation ideas and technology. I have seen experienced, thoughtful investigation 
managers demeaned and ostracized by traditionalists for having the audacity to question 
the determination of "Cause" and what it accomplishes. I have seen the eagerness of 
investigators with true potential for valuable contributions to safety handcuffed by 
environments emphasizing determination of "Cause", fault and blame rather than 
understanding, compassion and progress. I have experienced the frustration of making 
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the facts of an accident fit a list of predetermined "Causes" on an accident form. And I 
have been subjected to pressures in the past to be silent on these issues in my published 
works. 
 
In the industrial safety field, Vincoli in 1994 asserts 

50. The fundamental purpose of accident investigation is to identify 
cause and recommend corrective action to preclude the 
possibility of future similar events. 
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Section F. Human Error Definitions. 
A Google search for what is human error returned about 2.4 billion 
results. Sample views of human error on the first few pages of results 
included the following. 

1. Human error means that something has been done that was 
"not intended by the actor; not desired by a set of rules or an 
external observer; or that led the task or system outside its 
acceptable limit. In short, it is a deviation from intention, 
expectation or desirability. https://en.wikipedia.org/wiki/
Human_error#Definition 

2. Human error has been cited as a primary cause contributing 
factor in disasters and accidents in industries as diverse as 
nuclear power aviation (see pilot error), https://en.wikipedia.org/
wiki/Human_error 

3. Human Error is commonly defined as a failure of a planned 
action to achieve a desired outcome. ... Errors can occur in 
both the planning and execution stages of a task. Plans can be 
adequate or inadequate, and actions (behavior) can be 
intentional or unintentional. https://www.nopsema.gov.au/
resources/human-factors/human-error/ 

4. Human error definition is - a person's mistake rather than on 
the failure of a machine https://www.merriam-webster.com/
dictionary/human%20error 

5. Human error is an unintentional action or decision.  
www.hse.gov.uk/construction/lwit/assets/downloads/human-
failure.pdf 

6. Human error is when someone makes a mistake which causes 
an accident or causes something bad to happen. https://
www.collinsdictionary.com/us/dictionary/english/human-error 
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7.  Human error is a mistake in the planning or execution of a 
task that results in failure to meet a goal. https://
simplicable.com/new/human-error 

8. -Definition. Errors are the result of actions that fail to generate 
the intended outcome. https://www.skybrary.aero/index.php/
Human_Error_Types 

9. And if you've read the press reports and the official political 
explanations, you'll find “human error” to be the root cause. To 
this explanation, we take issue.  https://www.outcome-
eng.com/human-error-never-root-cause/ 

10. Human error is the subject of research in almost every 
industry and profession of our times. This term is part of our 
daily language and intuitively understood by most people 
however, it would be premature to assume that everyone's 
understanding of human error is the same. https://
ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20070022530.pdf 

11.We define human error as undesirable human decisions or 
behaviors that reduce or may reduce safety and effectiveness.  
https://incident-prevention.com/ip-articles/don-t-blame-
people-for-human-error 

12.All this evidence shows that human error is a major cause of 
accidents. It should also be realised that the information used 
relies on the reporting of incidents.  158.132.155.107/posh97/
private/Dissertation.../Human_factors/Human_errors.html 

13.James Reason (Reason,1990) has extensively analysed human 
errors and distinguishes between mistakes and slips. https://
www.interaction-design.org/literature/book/the-glossary-of-
human-computer-interaction/human-error-slips-and-mistakes 

14.Efforts to define and develop taxonomies of human 
error were motivated by the meltdown at the Three Mile 
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Island power plant near Harrisburg, PA…. https://
qualitysafety.bmj.com/content/12/5/38 

15.Investigations that are anchored to outcome knowledge run the 
risk of not capturing the complexities and uncertainties facing 
sharp end personnel and why their actions made sense at the 
time. https://qualitysafety.bmj.com/content/12/suppl_2/ii46 * 
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Section G. Referenced Sources 

Investigation practitioners have limited access to scholarly academic 
works about accident investigations in university libraries, and sites like 
jstor, for example. However sites like google Scholar, academia.edu and 
similarly sites can be accessed  by practitioners, and were used to 
identify literally hundreds of of the thousands of such documents 
worldwide dealing with the topics in this database. In addition to the 
Internet URLs cited, the following references provided inputs for this 
database.  

Additional references found at http://www.ludwigbenner.org/
arch2.htm#Section%20B were cited as  sources in related works at 
http://www.ludwigbenner.org/LBPubs.htm 

* Accessed on line. 

1. Alaska Dispatch News, 2014,  NTSB: 'Inadequate safety management' 
contributed to fatal trooper helicopter crash, November 5, 2014. Last viewed at 
http://www.adn.com/article/2014/11/05/ntsb-inadequate-safety-management-
contributed-fatal-trooper-helicopter-crash Nov 6 2014)* 

2. American Statistical Association, (ASA)  1912, Publications of the American 
Statistical Association, Vol XII, Nos. 89-96. Boston MA, p 652 

3. Anonymous: cited in Schreuder 2017  
4. Baker, J.S., 1975, Traffic Accident Investigation Manual, The Traffic Institute 

of Northwestern University, Evanston IL  p 313 
5. BEA 2012, Report On the accident on 1st June 2009 to the Airbus A330-203 

registered F-GZCP operated by Air France, flight AF 447 Rio de Janeiro – 
Paris, Final * 

6. Benner, L., 1975, Accident Investigation: Multilinear Events Sequencing 
Methods, Journal of Safety Research, 7:2, 1975 * 

7. Benner, L., 1980a,  Accident Investigations: A Case For New Perceptions And 
 43

http://academia.edu




Data Base of Sampled Foundational Views Underlying 

Accident Investigation Processes  (Definitions) 
G. Reference sources 

Methodologies, SAE/Special Publication-80/461 February 1980 * 
8. Benner, L., 1980b, 5 Accident Perceptions: Their Implications For Accident 

Investigators, Hazard Prevention 16:11 September/October 1980. Updated in 
Journal of System Safety, V.43:3: Sep-Oct 2009 * 

9. Benner, L. 1982 Definitions of CAUSE and FACTORS, USC SSM 514 4/8/82 
accessible  at http://www.ludwigbenner.org/Unpublished%20works/
USC%20Student%20cause%20defs%20survey.jpg * 

10.Benner, L., 1991, Guest Editorial: Problems with Cause,  International Society 
of Air Safety Investigators forum, Volume 24:3 1991 pp1-2 http://www.iprr.org/
comms/ed_cause.html * 

11. Benner L. and Rimson I.J., 1992,, Quality Management for Accident 
Investigations, ISASI forum, October 1991 (24:3) and March 1992 (25:2) * 

12.Benner, L., 1998, Extracted Statements About Cause Taken From 1996 ISASI 
Seminar Proceedings, accessible at http://www.ludwigbenner.org/arch4.html, 
Section B * 

13.Benner, L., 2012, Accident Data for the Semantic Web, Safety Science Volume 
50, Issue 6, July 2012, Pages 1431-1437 

14.Benner, L. 2013, Standardizing Safety Investigation Inputs to Reduce Risks, 
presented at ESReDA 45 seminar, Porto, PT * 

15.Benner L., 2016, Comments on EPA Docket ID: EPA-HQ-
OEM-2015-0725-0001, viewed at https://www.regulations.gov/document?
D=EPA-HQ-OEM-2015-0725-0459 * 

16.Blake, R.P., (Ed) 1943, Industrial Safety, Prentice Hall, New York  
17.Burns, C. P. 2000, Analyzing Accident Reports Using Structured and Formal 

Methods, University of Glasgow, Department of Computer Sciences http://
theses.gla.ac.uk/3554/1/2000BurnsPhD.pdf * 

18.CCOHS 2017, OSH Answers Fact Sheets, Canadian Center for Occupational 
Health and Safety, Hamilton, ON * 

19.Clarke University, undated, https://www.clarke.edu/faculty-and-staff/intranet-
safety-and-security/intranet-accident-incident-reporting-and-investigation/ * 

20.Conklin, Todd, 2012, Pre-Accident Investigations An Introduction to 
Organizational Safety, Los Alamos National Laboratory, USA. Ashgate 
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Publishing Limited, Surrey, England 2012  p39, 66-67 (Kindle version)* 
21.Cook, R. I., 2000 How Complex Systems Fail, Cognitive Technologies 

Laboratory, University of Chicago, Revision D (00.04.21) http://web.mit.edu/
2.75/resources/random/How%20Complex%20Systems%20Fail.pdf viewed 
11/2/2019. 

22.Davis T.H., 1979 The Probable Cause:  Detriment to Air Safety? ISASI  forum 
Vol 12 No 3 p 37 * 

23.Dekker, SWA 2014 The Psychology of Accident Investigation: 
Epistomological, Preventive, Moral and Existential, Theoretical 
Issues in Ergonomic Science, 2014 

24.Edwards, Paul, (Ed) 1967 The Encyclopedia of Philosophy, Volumes 1 and 
2,McMillan Publishing Company and The Free Press, New York, Volume 2 

25.ETAC 2007 A Scientific Study “ETAC” European Truck Accident Causation, 
International Road Transport Union, (en-2007-etac-study.pdf) * 

26.Environmental Protection Agency (EPA) 2016, Accidental Release Prevention 
Requirements: Risk Management Programs Under the Clean Air Act, Federal 
Register 3/14/2016 p 13638  . The Final Rule became effective * 

27.ESReDA,  2005, Shaping Public Safety Investigations of Accidents in Europe, 
ISBN: 978-8251503044, Det Norske Veritas * 

28.ESReDA, 2009, Guidelines for Safety Investigations of Accidents, ISBN 
978-82-51-50309-9, https://esreda.org/wp-content/uploads/2016/07/
ESReDA_GLSIA_Final_June_2009_For_Download.pdf\ 

29.Falcon, Andrea, "Aristotle on Causality", The Stanford Encyclopedia of 
Philosophy (Spring 2019 Edition), Edward N. Zalta (ed.), URL = <https://
plato.stanford.edu/archives/spr2019/entries/aristotle-causality/> 

30.Ferry, T. and Weaver, D.A., (Eds) 1976, Directions in Safety, Charles C. 
Thomas, Springfield IL 

31.Funk, I. K., Thomas, C. and Vizetelly, F. H., 1927, New Standard Dictionary of 
the English Language, Funk and Wagnalls Co., New York NY, D.L., 200 

32.Gano, D.L., 2003, Apollo Root Cause Analysis, 2nd Edition, Apollonian 
Publications, Yakima WA p 38-39 
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33.Haddon, W., 1968, ”The Precrash, Crash, and Postcrash Parts of the Highway 
Safety Program," SAE Technical Paper 680237, 1968, * 

34.Heinrich, H. W. , 1936 Industrial Accident Prevention, McGraw Hill, New 
York, NY  

35.Hendrick, K. and Benner, L., 1987, Investigating Accidents with STEP, Marcel 
Dekker NY NY *  

36.Henriksen K, Kaplan H Hindsight bias, outcome knowledge and adaptive 
learning BMJ Quality & Safety 2003;12:ii46-ii50 

37.Hollnagel, E., 2015, The Arbitrariness of Accident Analysis, http://
erikhollnagel.com/onewebmedia/Arbitrariness_of_accident_analysis.pdf * 

38.Huang, H., 2015, Development of New Methods to Support Systemic Incident 
Analysis, CHI—MED, EPSRC Programme Grant EP/G059063/1 Public Paper 
no. 332,  

39.Hulswit, M., 2002, A Short History of ‘Causation’ (“This is an abridged version 
of the first chapter of my From Cause to Causation. A Peircean Perspective. 
Dordrecht, Kluwer Publishers, 2002.”) 37 references. * 

40. Iedema, R.A.M. et al, 2006 A root cause analysis of clinical error: Confronting 
the disjunction between formal rules and situated clinical activity. Social 
Science and Medicine, Vol 64 Issue 5, p1201-1212 * 

41. International Civil Aviation Organization (ICAO) (2016) Annex 13, Manual of 
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42. International Civil Aviation Organization (ICAO) (2014a) Manual of Aircraft 
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46. ISASI 2015 Positions On Air Safety Investigation Issues, International Society 
of Air Safety Investigators Edition, 01 May 2015 
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REPORTING, Glasgow University Press p17, 339-40 * 
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Section H. Reference sources addenda 

Miscellaneous sources of definitions and related references are noted in 
the section. 

Using data on accidents and incidents experienced by U.S. commercial 
airlines from 1983 to 1997, we investigated variation in firm learning by 
examining whether firms learn more from errors with heterogeneous or 
homogeneous causes.
Haunschild.  P. R. and Sullivan, B. N. (2002) Learning from 
Complexity: Effects of Prior Accidents and Incidents on Airlines' 
Learning,  
Administrative Science Quarterly, Vol. 47, No. 4 (Dec., 2002), pp. 
609-643
 
viewed 6/9/2019  assumes error and causes.
https://www.academia.edu/39144240/
Learning_from_Complexity_Effects_of_Prior_Accidents_and_Incidents
_on_Airlines_Learning?email_work_card=view-paper
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