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Abstract 

Background: The history of efforts to reduce ‘human errors’ across workplaces and industries 

suggests that people (or their weaknesses) are seen as a problem to control (Clarke, 2010; Haq, 2013; 

Levitt, 2014; Reason, 2008; Woods & Cook, 2002). However, some have proposed that humans can 

be heroes as they can adapt and compensate for weaknesses within a system and direct it away from 

potential catastrophes (Reason, 2008). But the existence of heroes would suggest that villains (i.e. 

humans who cause a disaster) exist as well (Clarke, 2010), and that it might well be the outcome that 

determines which human becomes which (Baron & Hershey, 1988). 

Objective: The purpose of this chapter is to examine if complex socio-technical systems would allow 

for the existence of heroes and villains, as outcomes in such systems are usually thought to be the 

product of interactions rather than a single factor (Leveson, 2002). 

Structure: The chapter will first examine if the properties of complex systems as suggested by 

Dekker, Cilliers, and Hofmeyr (2011) would allow for heroes and villains to exist. These include: (a) 

synthesis and holism, (b) emergence, (c) foreseeability of probabilities, not certainties, (d) time-

irreversibility and, (e) perpetual incompleteness and uncertainty of knowledge, before concluding 

with a discussion of the implications of the (non) existence of heroes and villains in complex systems 

for the way we conduct investigations when something goes wrong inside of those systems. 
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*.1 Introduction 

 The history of efforts to reduce “human errors” across workplaces and industries strongly 

suggest that people (or their weaknesses) are seen as a problem to control, typically via replacing the 

“faulty” individual or the addition/enforcement of procedures [1–7]. For instance, the National 

Transportation Safety Board (NTSB) [6] stated in their Most Wanted List of Transportation Safety 

Improvements that accidents can be reduce if pilots were to comply with procedures. 

Such notions are single-factor explanations that condense accounts of failure to individual 

human action or inaction. An analysis by Holden [2] showed that between 1999 and 2006, 96% of 

investigated US aviation accidents had their cause mostly attributed to the flight crew. In 81% of these 

accidents, people were the only reported cause. “Crew failure” or similar terms were used to describe 

74% of probable causes while the remaining cases contained language such as “inadequate planning, 

judgment and airmanship,” “inexperience” and “unnecessary and excessive . . . inputs.”. “Violation” 

of written guidance was stated as cause or contributing factor in a third of all cases. 

However, contemporary research suggests otherwise [8–12]. In their review of 13 studies, 

Alper and Karsh [8] discovered that procedural violations were due to a myriad of reasons, such as a 

lack of information, poor system design, and competing goals. This finding is consistent with work 

done by de Brito [9], whose study revealed that factors such as interruptions or difficulties in locating 

the correct protocols during an emergency contributed to pilots violating procedures. Such a 

phenomenon has been observed in other domains as well. For instance, de Saint Maurice et al., [10] 

found that anaesthetists tend to deviate from procedures when they had unscheduled surgery, or when 

work demands were high. In other words, present research strongly indicates that the reasons for 

procedural violations are more complex than intentional non-compliance by humans. 

In contrast to the view of humans as a liability, some have advocated for the view of humans 

as a valuable resource [13–15]. Reason [15] even argues that humans can be heroes as they are able to 

adapt and compensate for weaknesses within a complex system and hence direct it away from 



potential disasters. However, the existence of heroes would suggest that villains (i.e. humans who 

cause a disaster) exist as well [16]. 

Therefore, the purpose of this chapter is to examine if complex socio-technical systems would 

allow for the existence of heroes and villains within it, as outcomes in such systems are usually 

thought to be the product of interactions rather than a single factor [17]. Complexity Theory suggests 

that we see performance as an emergent property, the result of complex interactions and relationships. 

This stands in sharp contrast with the perspective from Newtonian Science.  

*.2 Newtonian Science, Cause and “Human Error” 

Newtonian Science is one of simplicity [18]. The complexity of the world is thought to be 

superficial and can be broken down into individual components. Each component can then be 

analysed to determine its role. Such simplistic thinking is often used in investigative and legal 

reasoning in the aftermath of accidents to find a cause. Newton Science believes that all accidents 

have a definitive, identifiable cause and a definitive effect, and that cause and effect are symmetrical. 

In other words, the bigger the effect, the bigger the cause. Identification of a “cause” or “causes” is 

generally seen as the most important function of an accident investigation. However, this assumes that 

the physical effects of an accident can be traced back to physical causes. If efforts to determine cause-

effect relationships cannot be achieved, then the typical response is to deem the accident analysis 

method or agency as unworthy[18]. Then Chairman of the NTSB, Jim Hall, raised the spectre of his 

agency at not being able to find the “faulty” part in TWA 200, which would challenge its entire 

reputation (p. 119): “What you’re dealing with here is much more than an aviation accident… What 

you have at stake here is the credibility of this agency and the credibility of the government to run an 

investigation.” [19]. 

*.3 Complexity Theory 

In contrast with Newtonian Science, Complexity Theory proposes that complex behaviour 

arises because of the interactions between the components of a system [18]. The properties of a 

system emerge from these interactions, instead of being contained within individual components. 



External designers are not necessary for a complex system, as new structures can be generated 

internally. These internally generated structures can adjust in response to changing conditions in the 

environment. Complexity is a feature of the system, not of components inside of it. The knowledge of 

each component is limited and local, and no component can possess enough capacity to represent the 

complexity of the entire system. The behaviour of the system cannot be reduced to the behaviour of 

the components. Complex systems are held together by local relationships only. Each component is 

ignorant of the behaviour of the system as a whole, and cannot know the full influences of its actions. 

Components respond locally to information presented to them, and complexity arises from the huge, 

multiplied webs of relationships and interactions that result from these local actions. Asymmetry or 

non-linearity in these relationships means that a tiny change in initial conditions can lead to huge 

differences later. There are no linear, symmetrical cause-effect relationships like that of Newtonian 

Science. 

This chapter will first examine if key properties of complex systems, namely: (a) synthesis, 

holism, and emergence, (b) foreseeability of probabilities, not certainties, (c) time-irreversibility and, 

(d) perpetual incompleteness and uncertainty of knowledge, would each allow for heroes and villains 

to exist. It will then conclude with a discussion of the implications of the (non) existence of heroes 

and villains in complex systems for the way investigations are conducted when something goes wrong 

inside of those systems. 

*.4 Synthesis, Holism, and Emergence 

 Essentially, the properties of synthesis, holism, and emergence mean that one cannot hope to 

break down a complex system into its individual components to locate a broken part, unlike the 

Newtonian belief that such an act is possible [18]. Happenings within a complex system emerge due 

to the multiple interactions between various components and as such, a holistic view is needed to 

understand it. Some have proposed that individuals within complex systems are unable to fully 

understand every process involved in the system’s functioning, due to its complexity [14,20]. This 

means that individual effort is unlikely to play a huge role in steering a system both away from and 

towards disasters, as an individual’s lack of understanding means that s/he would be unable to 



deliberately make changes that will have a positive impact throughout the system. In other words, 

heroes and villains do not exist. 

Yet, Rochlin et al., [20] observed that anyone working on an aircraft carrier had the right to 

stop all flights if they think that such an action would avoid accidents, suggesting that perhaps heroes 

(and as a consequence, villains) can exist in complex systems. A second example of an individual 

who was able to steer a complex system away from potential dangers and towards improvements is 

perhaps Florence Nightingale. 

*.4.1 Case Study: Florence Nightingale 

 In her lifetime, Florence Nightingale made numerous positive contributions to the British 

healthcare system and hence is regarded as the founder of modern nursing [21–23]. Her first major set 

of contributions took place during the Crimean War, when then Secretary of State at War Sidney 

Herbert requested Florence Nightingale to lead a group of nurses to the battlefield [24,25]. Upon 

arrival, Florence Nightingale began to tap into her political connections to improve the state of affairs 

in various hospitals. For instance, she was able to increase the quality of the male nursing orderlies 

(they were responsible for majority of the work), and secure valuable equipment for her hospitals 

despite some difficulties. 

 After the Crimean War, Florence Nightingale returned to England and began an attempt to 

establish a royal commission for the study of: (a) sanitary conditions, (b) management and 

organisation of barracks and military hospitals, and (c) administration, training, and organisation of 

the Army Medical Department [24,26]. Despite some obstacles, her attempt was a success and the 

formation of the royal commission led to several positive reforms to the British healthcare system. 

 Furthermore, Florence Nightingale’s popularity led to the creation of the Nightingale Fund, 

used to establish the Nightingale Training School for nurses [27]. Although there were problems with 

the school (e.g. poor management), it did exert a profound influence in the nursing domain. For 

example, Lucy Osburn, the founder of modern nursing in Australia, received her training in the 

Nightingale Training School [28]. Likewise, Linda Richards, who was a prominent figure in 



American nursing (and perhaps Japanese nursing), was heavily influenced by Florence Nightingale’s 

work [29,30]. 

 Besides the above contributions, Florence Nightingale also played a critical role in the 

conception of the Metropolitan Poor Law Act [31]. Back then, workhouses exist to provide the 

disabled and the poor a small amount of assistance in terms of food, shelter, warmth, and care [32]. 

The Metropolitan Poor Law Act led to the setting up of the Metropolitan Asylum District for the 

separation and healing of those with insanity, fever, or small-pox [31]. Well-built dispensaries and 

infirmaries were also established for the poor who were afflicted with non-infectious illnesses. Most 

importantly, the Act led to the launch of the Metropolitan Common Poor Fund which was used to 

financially support the various programs. 

 Lastly, Magnello [33] claims that Florence Nightingale was among the first to employ 

statistics in the analysis of healthcare data, thereby revolutionising the nursing domain and causing a 

decline in avoidable deaths. For example, Florence Nightingale made use of statistics to convince 

government officials of the urgent need for sanitary reforms. She also introduced standardised forms 

which were used in various major London hospitals and parts of Europe to facilitate the collection of 

medical data. 

 In summary, Florence Nightingale appears to have played an influential role in steering the 

healthcare systems of various countries away from disasters and towards improvements. In complex 

systems, as the truism goes, one actor cannot control much. But they can influence almost everything. 

This seems to indicate that the efforts of an individual can have enormous repercussions on a complex 

socio-technical system, meaning heroes and villains can potentially exist in these systems. 

*.5 Foreseeability of Probabilities, not Certainties 

 According to Newtonian Science, the future of a component can be predicted with absolute 

certainty if its state at any time was known in complete details [18]. With sufficient knowledge of the 

initial conditions of a component, and the laws that govern the motion of the component, all 

subsequent events are foreseeable. In other words, if someone can be shown to have known (or should 



have known) the initial positions and momentum of the components of a system, and the forces acting 

on these components (which includes both external forces and those determined by the positions of 

these and other components), then this person could, in principle, have predicted the further evolution 

of the system with complete certainty and accuracy.  

If complete and accurate knowledge is achievable, then harmful outcomes should be 

predictable [18]. Therefore, it makes sense (at least from a Newtonian Science perspective) to ask 

why someone failed to predict an accident when it occurs. Were they unaware of the laws governing 

their part of the universe (i.e. were they incompetent or unknowledgeable)? Or have they failed to plot 

out the possible effects of their actions? Indeed, legal reasoning follows this feature of the Newtonian 

model when determining if an individual was negligent (p. 6): “Where there is a duty to exercise care, 

reasonable care must be taken to avoid acts or omissions which can reasonably be foreseen to be 

likely to cause harm. If, as a result of a failure to act in this reasonably skilful way, harm is caused, the 

person whose action caused the harm, is negligent” [34] 

In other words, someone can be considered as negligent or villainous if he/she did not avoid 

actions that could be foreseen to lead to negative effects [18]. Effects that would have been 

predictable and therefore avoidable if the person had made an effort to understand the laws governing 

his/her part of the universe and plot out the possible effects of his/her actions. Most road traffic 

legislation is based on this Newtonian idea of foreseeability. For example, a road traffic law in a 

typical Western country might specify how a motorist should adjust speed so as to be able to stop the 

vehicle before a crash occurs, and at the same time remaining aware of the circumstances that could 

influence speed selection (such as wet roads). Both the foreseeability of accidents and the awareness 

of circumstances are steeped in Newtonian Science. Both are also heavily susceptible to outcome bias. 

If something was not foreseen, then speed was surely too high. As a result, the system’s user is always 

wrong [35]. 

Simply put, the opposing property from the perspective of Complexity Theory states that 

decision makers tend to make decisions that they think have the highest probability of producing a 

good outcome, based on their aims, limited focus and knowledge at a particular point in time [36]. 



Still, whether the good outcome occurs remain to be seen. Unfortunately, a system’s complexity 

means that such actions might be locally adaptive, but globally maladaptive [37]. In other words, a 

seemingly logical decision may end up leading to a negative outcome. If so, this would suggests that 

an individual may not have the ability to direct a system away from disasters, meaning it is unlikely 

for heroes and villains to have a place in complex socio-technical systems. 

*.5.1 Case Study: Emergency Physician 

 In their paper on medical diagnostic error, Croskerry and Nimmo [38] presented a case of a 

28 years old female patient who was sent by her addiction treatment facility to a neighbouring 

emergency department. She claimed to be suffering from anxiety and chest pains over the past week, 

and was afraid that she might have a heart problem. The physician who was attending to her was 

sceptical of her claims as addicts from the treatment facility have been known to fake their injuries to 

obtain drugs [39]. Moreover, the patient left a bad impression on the physician as he had a busy 

schedule but was made to wait while she took a smoke break. 

When the physician later reviewed the patient’s electrocardiogram results and found no 

abnormalities, he diagnosed her with anxiety and discharged her [38]. After returning to the addiction 

treatment facility, the patient complained that her chest hurts, but her griping was not taken seriously 

as she had been medically cleared. She later passed away from a cardiac arrest caused by blood clots 

in her lungs, a result of her smoking habits and being on birth control pills. 

 In this scenario, the doctor made a decision which he believed would lead to the best possible 

outcome. He thought that the patient was just like the other addicts that came before her, feigning 

injuries to get their hands on drugs and hogging valuable resources in an emergency department that 

was already busy. As such, he quickly discharged her to avoid wasting resources on a fake patient. 

Unfortunately, his actions led to an unexpected negative outcome. This might indicate that an 

individual’s ability is limited and as a consequence, it suggests that heroes and villains are unlikely to 

have a place in a complex socio-technical system as they effectively have little control over the 

outcome of their actions. 



*.6 Time-Irreversibility 

 The trajectory of a Newtonian system is not only towards the future, but also towards the past 

[18]. In principle, we can reverse the evolution of a system to reconstruct any earlier state that the 

system has gone through. Such assumptions give accident investigators the confidence that an 

accident can be reconstructed by starting with the outcome and then tracing its causal chain back into 

time. Knowledge about past events is assumed to be obtained via uncovering a pre-existing order. The 

only thing between an investigator and a good reconstruction are the limits on the accuracy of the 

representation of what happened. It follows that accuracy can be improved by “better” methods of 

investigation. 

Complex systems, in contrast, are constantly adapting and evolving, and as such, it would be 

an uphill task for investigators to reconstruct the interactions leading up to an adverse outcome [18]. 

Additionally, any retrospective analysis of an accident would require the investigator to make a 

subjective judgement on which piece of information is important, and which is not, further skewing 

the reconstruction process [18,40,41]. It should also be noted that accident investigations in some 

domains (e.g. healthcare) can be problematic as it is more about what activities took place rather than 

physical evidence [41]. Hence, there is likely to be a greater reliance on the memories and perceptions 

of those involved. Yet contemporary research on memory strongly suggests that it is highly unreliable 

[42–44]. 

 For example, Loftus and Palmer [43] presented participants with video footage of vehicular 

accidents before asking them questions about the footage. They found that when the verb smashed 

was used, participants’ speed estimates tended to be higher. Furthermore, these participants were also 

more likely to report seeing broken glasses in the video footage, despite the fact that there was none. 

 Similarly, Itsukushima et al., [45] showed participants coloured slides portraying the daily 

activities of a woman before giving them additional information which they falsely claimed were the 

impressions and thoughts of past participants. Some participants received information that were 

consistent with the slides, while others were given fake information. They found that participants had 



a tendency to incorporate the bogus information into their memory, even though they were told that 

the information were simply the impression and thoughts of previous participants and therefore may 

not necessarily be true. In sum, retrospective analysis of an accident tends to be skewed, and the poor 

reliability of one’s memory makes retrospective analyses even more unreliable. 

*.6.1 Case study: Eric Cropp 

 In 2006, an infant passed away after being administered sodium chloride that was over twenty 

times stronger than the prescribed dosage [46]. Prosecutors held Eric Cropp, a pharmacist supervising 

the pharmacy technician who prepared the fatal solution, responsible for the accident and charged him 

with involuntary manslaughter. Eric Cropp ended up being given six months in jail, six months of 

home confinement, and three years of probation. Yet, should Eric Cropp really be blamed for this 

mishap? 

 According to information from newspapers and the Institute for Safe Medication Practices, 

the working conditions on the day of the accident were dreadful [47,48]. Some examples being: (a) a 

build-up of orders as the pharmacy computer system was not functioning earlier that day, (b) staffing 

shortage, (c) unable to perform normal work or take breaks, due to high workload, (d) the pharmacy 

technician who prepared the mixture was thought to be highly distracted as she was planning her 

wedding during working hours, and (e) being rushed to dispense the medication for the infant, even 

though it was not required for several hours. 

 Current research strongly indicates that stress and time pressure can adversely affect one’s 

performance [49–52]. For example, Thompson et al. [52] gave 241 experienced nurses 50 vignettes 

depicting actual clinical scenarios and had the nurses assess the situation to decide if an intervention 

was necessary. Their study revealed that time pressure had a debilitating impact on nurses’ 

performance, such that they were less likely to identify the need for an intervention and were also less 

likely to intervene. 

 Despite the presence of multiple detrimental factors that could have easily affected the 

performance of anyone, the prosecutors chose to hold Eric Cropp solely responsible for the accident 



[46]. In other words, Eric Cropp is the villain in this story. As mentioned above, the reconstruction 

process of an accident may be skewed as investigators make subjective judgements on which pieces 

of information are important, and which are not [18,40,41]. This seems to be what is happening here, 

with all the disadvantageous factors being deemed as unimportant pieces of information. The 

ignorance of these information and the labelling of Eric Cropp as a villain seems to suggest that 

heroes and villains do not objectively exist in complex systems. Rather, they seem to be constructs 

formed by investigators based on the information they collect and evaluate during the reconstruction 

process. 

*.7 Perpetual Incompleteness and Uncertainty of Knowledge 

 Typical accident investigations seem to hold the view that an objective truth exists, and that 

knowledge about the truth can be obtained with the right investigation method [18]. Hence, the more 

information an investigator gathers, the more it leads to a better investigation, a better representation 

of “what happened”. In other words, the true story where there is no gap between external events and 

their internal representation [53]. Those equipped with better methods, and those who enjoy greater 

“objectivity” (i.e. those who are free of biases, and will consider all the facts) are thought to be in a 

better position to construct such a true story.  

However, such a notion is unlikely to be valid, at least for complex systems. Instead, it is 

believed that objective knowledge in complex systems cannot be obtained [18]. Every individual in 

complex systems will form their own set of knowledge as they each experience different inputs and 

outputs, with no objective mean of assessing who is in possession of the “truer” knowledge [18,54]. 

This is simply a result of the system being too complex, leading to each individual only being able to 

take into consideration a limited amount of inputs. Hence, their knowledge would always be 

incomplete and uncertain. 

*.7.1 Case Study: Mid Staffordshire 

 In 2009, a scandal erupted at Stafford hospital when it was revealed by regulators that the 

hospital provided an appallingly low level of care [55]. Examples include patients being forced to soil 



their sheets and then being left in them, patients not being bathed for a long period of time, patients 

being given either the wrong food or none at all, and patients being given the wrong diagnoses [56]. 

The outrage was perhaps made worse by claims that hundreds of patients may have died due to these 

factors [57]. 

 In response to this scandal, some have expressed a desire to find and punish the healthcare 

practitioners responsible [58,59]. Additionally, there have been reports of nurses losing their sense of 

compassion towards patients, further cementing the idea that the cause of the whole debacle comes 

from those at the front end [60,61]. In summary, there are those who advocate for the disciplining of 

healthcare practitioners based on the “input” of patient maltreatment and claims of nurses being 

callous. 

 The desire for retribution is understandable. However, evidence strongly indicates that these 

healthcare practitioners are working under incredibly harsh conditions. For one, staffing levels were 

cut to save money despite the high workload of the healthcare practitioners [57,60,62]. A BBC Radio 

interview with a midwife working in Stafford hospital revealed that she was chastised for caring due 

to time wasted [60]. Likewise, junior doctors were not properly supervised and were pressured to 

hastily meet and diagnose patients so that patients can be moved out from A&E within four hours 

[57].  

 Moreover, people were prevented from speaking out as they would be labelled as a 

troublemaker or risk losing their job [60]. Julie Bailey spoke out against the Mid Staffordshire NHS 

Foundation Trust when she felt that her mother was receiving an atrocious level of care during her 

eight weeks at the Stafford hospital, and was bullied into leaving Stafford [63]. Examples of bullying 

behaviours against her include her car tires being slashed and her mother’s grave being vandalised. 

Helene Donnelly, a nurse who once worked at Stafford hospital and later spoke out against it, 

recounted being threated and told to watch her back [64]. Lastly, a midwife reported feeling that there 

was a lack of support in the hospital for correcting bad behaviours, and that management would often 

belittle their suggestions for improvements [60]. 



 Existing research in psychology strongly indicates that high workload and time pressure 

positively correlate with emotional exhaustion, one of the symptoms for burnout [65–67]. 

Additionally, emotional exhaustion correlates with depersonalisation, which is the development of 

distrust or unsympathetic attitudes toward others [68,69]. Research also suggests that holding the 

belief that one has little control over events in life makes one susceptible to burnout, a likely 

occurrence in Stafford hospital, given the hostile atmosphere towards those who step out of line [70]. 

Lastly, as mentioned earlier, psychological studies suggest that stress and time pressure can have a 

detrimental effect on one’s performance [49–52]. 

Taken together, it would suggest that the “input” of high workload and time pressure could 

have caused practitioners to experience emotional exhaustion, which led to them depersonalising their 

patients and thus producing the “output” of no compassion. Likewise, the “input” of having to quickly 

assess patients under pressure and without guidance might be the reason for the “output” of 

misdiagnoses. 

To conclude, both the advocates for punishment and the healthcare practitioners at the 

hospital have formed their own ideas based on their different inputs and outputs. Any attempts to 

objectively determine who is right would be a difficult task (if not impossible). It is an undeniable fact 

that the healthcare practitioners at Stafford hospital have caused both suffering and a loss of dignity to 

patients. Therefore, the calls for them to be punished seem like a reasonable response. Yet, it hardly 

seems fair to label the practitioners as the “villains”, given that the system was rigged against them. 

*.8 What Does This Mean for Heroes and Villains in Complex Socio-Technical Systems? 

 To recap, the case of Florence Nightingale exerting great influence over the healthcare 

systems in various countries seems to strongly indicate the possibility for heroes and villains to exist 

in complex socio-technical systems. In contrast, the case of the emergency physician suggests that 

heroes and villains are unlikely to exist in such systems as they have little control over the outcome of 

their actions. 



Similarly, the case with Eric Cropp can be said to demonstrate that villains (and therefore 

heroes) are simply social constructs formed by investigators based on their subjective judgements. 

Lastly, the case with Mid Staffordshire suggests that an objective set of truth does not always exist. 

Instead, each individual will form their own set of knowledge grounded in their own experiences and 

one man’s hero might be another man’s villain. After all, while the actions of Julie Bailey and Helene 

Donnelly are arguably heroic, they have been vilified by others [63,64]. 

 Taking the above into consideration, this can mean that heroes and villains can exist in 

complex socio-technical systems. However, to call them as such might be highly inappropriate. As 

argued above, the healthcare practitioners in each case were normal people working to the best of 

their ability, making decisions that appeared rational to them at that point in time, and/or managing 

various external factors that were working against them. While some were successful in their 

endeavours (i.e. Florence Nightingale), others were not as the odds were stacked against them. Calling 

these people villains simply because they were unable to overcome systemic handicaps or because 

they do not fit our subjective judgments seems unfair. 

Interestingly, Strachey [71] suggested that perhaps Florence Nightingale’s achievements were 

possible partly due to systemic factors being in her favour. He suggested that the timing of the 

Crimean War was perfect for Florence Nightingale, since she would have been too inexperienced if 

the war had begun a few years earlier. Conversely, if the war started a few years later, Florence 

Nightingale might have been preoccupied with other works and may perhaps be too old to handle the 

demands that would have been imposed on her. 

Furthermore, Florence Nightingale was born into a well-connected political family, which 

likely gave her an edge in some areas [24,25,71]. For one, then Secretary of State at War Sidney 

Herbert was a personal friend of Florence Nightingale. The decision to choose Florence Nightingale 

as the one to lead female nurses to the front line was said to be a result of her offering her services, 

and Sidney Herbert’s belief that she was the right woman for the job based on his knowledge of her in 

a personal capacity. Moreover, as mentioned above, these connections also gave her some influence 

which she used to push for improvements in hospitals on the front line. Lastly, Florence Nightingale’s 



fame from the Crimean War resulted in the establishment of the Nightingale Fund that was used to 

found the Nightingale Training School for nurses, which had a deep impact on the nursing domain 

[27]. 

In summary, heroes and villains can potentially exist in complex socio-technical systems. 

However, it would be illogical to call them as such. A myriad of external factors are at play, working 

for and/or against every individual in the system. To hail some as heroes simply because the odds 

were in their favour, while vilifying others because the odds were against them seems both absurd and 

unfair. 

*.9 Conclusion 

When success or failures are seen as complex, emergent phenomena, there is no longer an 

obvious relationship between the behaviour of components in the system (or their malfunctioning, e.g. 

“human errors” or their spectacular success, e.g. “heroes” or “heroic recoveries”) and system-level 

outcomes [18]. Instead, system-level behaviours emerge from the multitude of relationships and 

interactions within the system. Investigations that embrace the complexity produced by such 

relationships and interactions, then, might stop looking for the “causes” of failure or success. Instead, 

such investigations gather multiple narratives from different perspectives, which give partially 

overlapping and partially contradictory accounts of how emergent outcomes arise. The complexity 

perspective dispenses with the notion that there are easy answers to events within a complex system, 

answers that supposedly can be achieved by those with the best method or most objective 

investigative viewpoint.  

Perhaps the question about the existence of heroes or villains in a complex system is 

unanswerable. Reconstructing events in a complex system is impossible, primarily as a result of the 

characteristics of complexity [18]. The complex system that is subjected to an investigation after an 

incident is not the same system that produced the incident. It will have changed, partly because of the 

incident, partly because of the passage of time, and the nature of complexity. Psychological 

characteristics of retrospective investigations make it so too. Take, for instance, the idea that a 



sequence of events or chain of causes precede an accident. Who makes the selection of the “events” or 

“causes” and on what basis? And why only a single chain? The act of separating factors deemed 

important from unimportant ones is an act of imagination, of construction, of the creation of a story, 

not the reconstruction of a story that was already there, waiting to be uncovered. Such actions of 

imagination bring with it a bunch of selection mechanisms and criteria into the supposed “re”-

construction. There is no objective way of doing this as the investigator’s own background, 

preferences, experiences, biases, beliefs, and purposes all influence the investigation. 

Not surprisingly, Complexity Theory suggests that the observer is not just a passive 

consumer, but the active creator of the observed [72]. In complexity, there is no method to decide 

which narrative is correct [18]. However, some narratives will deliver more interesting results than 

others, depending on the goals of the audience. The selection of “causes” (or “events” or 

“contributory factors”) is always an act of construction by the investigators. If the sheer notion of 

heroes and villains is part of their narrative fore-structure, for example because of institutional or 

cultural needs, then the complex system, and the interactions between components and events in it, 

may well be construed so that heroes or villains become key players in the story. 
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