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A company is stronger 

If it is bound by love rather than by fear. 

 

Herbert Kelleher – Founder of Southwest Airlines 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This work is dedicated to all those who have suffered  

the effects of an unhealthy organizational culture,  

and especially to air transport workers who are still  

fighting for their rights all around the world 
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Introduction 

 

 
This work is part of other studies carried out on the subject of highly reliable 

organizations. It will focus on a relationship that goes beyond the classic studies regarding 

organizational culture. The reason why it is important to analyze the relationship between 

organizational culture and regulations is because of the need of driving the spotlight on a 

topic known only by few professionals belonging to the industry but that could concern 

the safety of many in a way of better understanding how some worrying events can 

happen even within the safest way of transport. Moreover, it allows to underline some 

dysfunctional relationships of different interacting elements. Organizational culture and 

regulation generate pressure on each other, creating interdependencies.  

Organizational culture and specifically safety culture has been studied in an extremely 

fragmented manner because there are different views spanning from the functionalist 

approach to the interpretive one, from Perrow’s vision Reason’s approach and so forth. 

 

This work wants to provide an illustration of a new way to think about safety, stressing 

these interdependences and their effects on safety outcomes outlining the sheer necessity 

to build a solid safety culture within air transport organizations. Moreover, it wants to 

provide an analysis framework where culture and regulation are not static elements. 

Finally, it is also acknowledged the usefulness of setting up a Safety Culture Observatory. 

 

The first chapter illustrates a literature review that is helpful to describe some 

organizational key concepts, such as identifying culture inside the company landscape, 

outlining managerial structure and communication implications. Next, the culture of 

safety is described analyzing the available literature. Different approaches are considered 

focusing on an essential element for the creation of a true culture of safety: the just culture. 

The very concept has a long path behind, starting from the first insertions of a no blame 

approach within the business practices, to the introduction in the EU legislation in 2014 

(EU Reg. 376/2014). Together with the just culture other elements contribute to enhance 

an effective safety culture: the learning culture, the flexible culture, the informed culture, 

and the reporting culture. A final note focuses on the importance of leadership, driven by 

ethical values, to assure the highest safety standard.  
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The second chapter develops the principles highlighted on the first one, pointing out how 

these concepts are applied to the aviation industry. Concepts such as safety, risk, error, 

and the accidents’ trend are shown together with the analysis of the root-causes.  

 

The third, final, chapter includes the analysis of the interdependencies between 

organizational culture and regulations. The starting point of the analysis is an article 

which outlines a potentially dangerous situation that is affecting the aviation industry: 

some worrying facts outlined from professionals of the field that are starting, by the mean 

of press, to point the light on cultural issues of air transport organizations and on the 

regulatory framework of this industry that seems to have some issues as well.  

Within this chapter are analyzed the interdependencies on the high reliability organization 

field, and then, after carrying out an interview to a professional belonging to the aviation 

industry according to some selected criteria, is carried out the interdependencies analysis 

regarding the aviation field. Finally, to draw conclusions are considered as a reference 

point the overall literature review, the results of the interdependencies analysis and the 

data collected from the interview. 

Once assessed the interdependencies between organizational culture and regulation in the 

aviation industry it is possible to define aviation as the right environment where a HRO 

can flourish. 
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Chapter 1 

 

Contextualizing organizational safety culture and 

HROs 

 
This chapter’s aim is to provide a base knowledge about organizations, organizational 

culture, High Reliable Organizations, and safety culture, which is useful to provide to the 

reader a frame into which interpreting the following chapters and the research.  

This chapter starts with a general review of organizational literature, understanding how 

organizations work and from which elements they are constituted; subsequently moving 

on analyzing organizational culture, will be assessed the basic constructs and mechanism 

of integration of culture into the organizational framework. Following this part, the 

discourse on high reliability organization will be introduced together with the one of 

safety culture by also outlining the elements that constitute it, such as the just culture. The 

literature review of the organizational theory is mainly based on Daft L. Richard work. 

The literature review on high reliability organizations refers to work proposed by Weick, 

Sutcliffe and Obstfeld and David D. Woods, while the research regarding safety culture 

appears fragmented and in this work is based on the contribution of different authors such 

as Tor-Olav Nævestad, Weick and Sutcliffe and many others. The examined literature 

about Just culture specifically, is mainly based on Reason’s contribution. Lastly, it will 

be stressed how leadership and the leader’s role can be crucial in allowing the diffusion 

and fostering of a healthy and ethic culture. It will be also highlighted how ethics is 

necessary to maintain an overtime sustainable business.  

 

 

1.1 Understanding organizational culture 

 

Organizations are mechanism through which many people combine their effort and work 

together to accomplish more than any one person could alone. According to Chester 

Barnard, companies have sense of living when:  

1. there are people willing and able to communicate with each other and  

2. want to contribute actions to accomplish a common purpose 
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Before giving a definition of what organizational culture is, it is important to frame it into 

a bigger picture to better understand its nature. Company’s culture is part of the 

organizational behavior and the overall organizational structure. Organizational behavior 

is a subject area that studies individuals and groups in organization. In fact, it is possible, 

and it is necessary, to observe and understand how people behave in their workplace, 

while in groups and individually. The usefulness of studying these behaviors lies on the 

fact that it is extremely important to be able to manage people in organizations, as those 

people can be engaged in doing something in a strategic way. There is a strong 

relationship between culture and behavior, and organizational behavior is strongly 

influenced by the culture. 

Organizational culture is crucial for the good functioning of a company and its 

performances. In fact, the overall job performance is the result of Work Effort, Individual 

Attributes and Organizational Support together. The expression “Job performance” could 

be intended as the attainment of output objectives (as results) or the proper execution of 

procedures and processes. In some organizations/departments results could be easily 

measured (for instance, sales per month or safety records), while in some other 

organizations/departments an assessment of performance is required (for instance, 

research and development departments). With the expression “Work effort” is intended 

what a person in that position is expected to do. “Organizational support” stands for the 

means that a company has to offer to its employees to get the job done. The “Individual 

competences” part is about the capacities, knowledge, values, and own beliefs each 

people (employee) bring with him/her inside the organization. This point reveals also why 

each person acts in certain ways (Boyatzis, 1982, The competent manager, Chapter 2: 

Competence and Job performance). 

 

In the following model is shown a representation of the three elements contributing to the 

overall Job Performance, and among the individual attributes, vision, values, and 

philosophy are highlighted in red, as Culture and climate from Organizational support; 

this is to highlight those individual attributes of each employee, such as vision and values, 

must be aligned to the culture of the organization (that as we will see soon is also made 

of values, visions, philosophy etc.) to reach a good integration and ensure an even better 

Job performance.  
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Figure 1 Theory of Effective Job Performance (Boyatzis, 2008). 

 

Every organization creates and exists in an environment that could be appropriate to 

accomplish organizational goals or not, or could be understood by the members of the 

organization or not, values also could be clear or not. These are all issues, and all these 

issues determine how the organizational environment contributes to effective 

performance of individuals at work. If the organizational environment’s characteristics 

and goals are unclear or confusing, also performances will be affected in a negative way 

(Boyatzis, 1982). 

 

In this work, the focus will be mainly on the Organizational Support, as it is the part that 

involves organizational culture. As shown in the model, Organizational Support gives to 

all the employees a certain degree of opportunity to perform. In fact, the culture, the 

climate, the structure and its systems, the industry and its maturity, the positioning and so 

on, provide to the employees purpose, direction, and feeling (among them and towards 

the internal and external environment).  

Organizational culture and organizational climate are often used to describe the impact 

of the organizational structure, policies and procedures on the company’s members. Also, 

the strategic position of a company in its industry and its maturity, and the industry’s 

condition will affect the internal organizational environment, which will in turn affect the 
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manager’s behavior. For instance, mangers in low-growth mature industries will take less 

risky decision and investments and will avoid innovation costs; on the other hand, 

managers in high-growth dynamic industries will be willing to take more risky decisions 

and invest in innovation to maximize growth. Mission and objectives of the organization 

will also affect the value and normative messages given to managers. The degree of clarity 

and understanding of the rationale behind their development and the procedures set to 

establish those mission and objectives will also affect the managers’ behavior (Boyatzis, 

1982). 

 

 

1.1.2 What is culture? 

 

The general discourse on organizational culture started around the 80s, when deep 

changes of paradigm in the way organizations where designed occurred. Organizational 

design is the way organizations are conceived and resources available are managed to 

reach some specific goals. This theory is based upon models meant to describe recurring 

design themes and organizational behavior. 

Starting from the late 19th century with the Industrial Revolution until today, 

organizational design has greatly changed. Organizations had to deal with an always 

rising level of complexity trying increase productivity and reaching the goal of maximum 

efficiency. The answer to these needs was the implementation of the Classical Managerial 

Perspective, that conceived organizations as efficient machines, developing a hierarchical 

structure characterized by bureaucracy. The most relevant philosophy was the Scientific 

Management proposed by Frederick Winslow Taylor.  

Later, the studies conducted in the field of industrial psychology and human relations 

started to be taken in consideration as the results of the Hawthorne experiments1 showed 

that a better psychological relationship with workers could enhance motivation and 

productivity. So, more attention has been paid to people, that until then were seen just as 

figures useful for the good functioning of the “organizational machine”. This brought to 

a transformation in the processes of managing people and put the base for further research 

on leadership and motivation. Despite this, the hierarchical and bureaucratic approaches 

 
1 These experiments have been performed by the Chicago electrical company. The results highlighted a 

strong correlation between the lighting of the workplace and the workforce productivity (Daft L. Richard, 
1983). 
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remained the main approach in use until the 80s, when the global scenario changed 

bringing more competition on a global scale. This new change of paradigm forced 

companies that wanted to survive on the market to create and foster new cultural 

approaches, detaching from the classic perspective, no longer effective. Flexibility, phase 

of answer to clients, employee motivation, service and product quality, teamwork, flat 

hierarchies, participatory management, were the firsts new main values to be adopted. 

Organizational designers who decided to adopt these values were found able to rise 

product quality, lower costs, and boost innovation in their companies.  

One of the most important acknowledgments is that companies were no longer treated as 

all the same as it was suggested by the Scientific Management Model, but each 

company/industry has its own specific needs and issues, so organizational design must be 

adapted to situational factors (Daft L. Richard, 1983). Organizational design considers 

individual’s behavior in an aggregate manner2, it’s a “macro” approach. Organizational 

behavior, on the other hand, consists in a “micro” approach to organizations that focuses 

on individuals considering them relevant unit of analysis (Daft L. Richard, 1983). It can 

be said that the organizational behavior’s soul is culture, as organizations behave 

accordingly to the values, way of working, goals visible through its members’ actions, 

that are led by the company’s culture.  

 

One of the first definition of culture that can be consider still partially valid is the one 

provided by Elliot Jacques in the 50s: 

 

The customary or traditional ways of thinking and doing things, which are shared to a 

greater or lesser extent by all members of the organization and which new members must 

learn and at least partially accept in order to be accepted into the service of the firm. 

 

A good and more updated definition of culture is provided by W. Jack Duncan (1989): 

 

Organizational culture is a set of values, guidelines, beliefs, principles, and assumptions 

that is shared by the members of an organization and is taught to new members as the 

 
2 Organizational design analyses the organization as a whole unit. It focuses on individual aggregation 
inside units. (Daft L. Richard, 1983) 
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correct manner to think and behave. Culture is the organization’s informal component, 

while the structure is the formal one.3 

These set of values are experienced by people working within the organization. They are 

unwritten and implicit because people do not speak about them, they mainly act them. 

Culture is the organization’s informal component, while the structure is the formal one.4 

 

For this reason, it could seem not so easy from an external observer point of view to spot 

a company’s culture and its implications on the business. It is way easier to see and track 

some rituals and facts that can be physically seen and touched, and they are produced by 

the culture. It is again evident that culture and behavior are strongly interconnected.  

So, organizational culture can be divided in two levels that could be represented as the 

structure of an iceberg: something we can see and something we cannot see from the 

outside: 

 

• Cultural artifacts, that are observable symbols, and some examples could be 

ceremonies, stories, legends, behaviors, dress code, company policies and 

practices. They are the expression of the deepest values of the company (Daft L. 

Richard, 1983) 

 

• Underlying assumptions. They are opinions, mental processes, social interactions, 

values that shape the culture. (Daft L. Richard, 1983) 

 

 
3 W. Jack Duncan, “Organizational Culture: ‘Getting a Fix’ on an Elusive Concept,” Academy of 
Management Executive 3 (1989), 229-236; Linda Smircich, “Concept of Culture and Organizational 
Analysis,” Administrative Science Quarterly 28 (1983), 339-358; Andrew D. Brown e Ken Starkey, “The 
Effect of Organizational Culture on Communication and Information,” Journal of Management Studies 31, 
n. 6 (November 1994), 807-828. 
4 Daft L. Richard, Organizatione Aziendale, Chap. 10 “Organizational Culture and Ethical Values”, page 371, 
Maggioli Editore, sixth edition, 2016-2017 
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Figure 2 Organizational culture levels (Daft L. Richard, 2016/2017) 

 

That’s why the only effective and trustable way to conduct research about culture is 

possibly to be part of the organization or the system to be able to live the culture as you 

are immersed in it, or at least by building models upon the observable elements. 

 

 
Figure 3 Organizational culture observable aspects (Daft L. Richard, 2016/1017) 

 

 Rituals and ceremonies 

Values are generally identified in ritual and ceremonies. They are elaborated and planned 

activities that must be intended as special events with a specific audience. These events 

are organized by the management to show the company’s values to new members or to 

reinforce some specific values. Some examples are passage and integration rituals (Daft 

L. Richard, 1983). 
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 Stories and slogan 

Stories are based upon some specific events that really happened. They could also involve 

some heroes or gurus of the company, that serve as an example to the other members of 

the organizations. Stories have also an informational value, and it’s a common practice to 

enriched stories with some imaginary elements, transforming them into legends. Slogans 

are mottos that are meant to transmit some crucial cultural values (Daft L. Richard, 1983). 

 

 Balance of power 

The observation of the power relationships allows to understand who has an influence 

and can manipulate the organization. Which are the key individuals who exercise the 

power? Another observable element is the degree of formality/informality inside power 

relationships (Daft L. Richard, 1983). 

 

 Control systems 

These are internal mechanism throughout which the organization control individual and 

activities. Elements that are under control for instance are information management, 

behavioral control, managers results control, quality control, financial control, reward 

systems, control upon the decision-making processes (Daft L. Richard, 1983). 

 

 Symbols  

Symbols are semantically speaking closer to metaphors: they are used to represent 

something else. Ceremonies, slogans, rituals and so on are all symbols below which the 

deepest values of the organization are understood (Daft L. Richard, 1983). 

 

 Organizational structures 

The way an organization is designed is strongly influenced by the culture. Structures can 

be mechanical (more rigid) or organical (more flexible), hierarchy can be very articulated 

or flatter. Employees may have a certain degree of empowerment; they have a greater or 

lower level of autonomy and flexibility. All of this can tell a lot about an organization’s 

culture. (Daft L. Richard, 1983). 

Culture also enables company members to provide a better service to customers by 

answering with a fast phase to their needs and to quickly respond to competitors’ actions. 

It guides employees in decision-making processes where there is a lack of written 
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rules/procedures. So, organizational culture has two critical functions: one helps 

relationships among members and the other one helps the company adapting to the 

external environment. Both functions help in the development of the human asset (Daft 

L. Richard, 1983). 

 

1. Internal integration: is the creation of a collective identity and the means of 

matching methods of working and living together. It is about developing and 

informal understanding of acceptance and unacceptance behavior. 

• How do members solve the daily problems associated with living and 

working together? Who is member, who is not? (Chialastri, 2011) 

 

2. External adaption: it is about the adaption to the external environment. Involves 

reaching goals and dealing with parties external to the organization. 

• What precisely needs to be accomplished and how it can be done? What 

is the real mission? How do we contribute? What are our goals and how 

do we reach them? (Chialastri, 2011) 

 

Of course, managers tend to wish for a culture that fosters the company’s strategy and 

structure the organization needs to run effectively in its environment. For instance, if the 

external environment requires flexibility and quick responses, culture should promote 

adaptability. Overall organizational performances could be largely improved when there 

is the correct relationship among cultural values, organizational strategy, structure, and 

environment. Scholars have elaborated a model of four typologies of organizational 

culture associated with the right combination of culture, strategy, structure, and 

environment. Each of these typologies could be affective accordingly to the 

environment’s needs and organizational strategic focus. 

 

The model is based upon two dimensions:  

1. Flexibility/Stability grade required by the environment  

2. Internal/External company’s strategic focus 
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Figure 4 The four types of organizational culture (Cameron, K. S., Quinn, R. E. 1992). 

 

 Adhocracy: flexible structure, external focus 

The adhocracy culture not only allows a quick adaption to changes, but also gives life to 

changes in a proactive way. This culture creates values and practices capable of detecting 

every signal coming from the outside, quickly preparing the organization for the 

upcoming challenges. Innovation, creativity, and risk taking are some the characteristics 

of this culture (Daft L. Richard, 1983). 

 

 Market: stable structure, external focus 

This culture is often used by customer-oriented organization without needs triggered by 

sudden changes. So, the environment in which these companies operate are slow paced. 

Within this type of culture, values and procedures oriented to the achieving of goals and 

revenue growth will be fostered. Given the predictability of the environment, it’s easy for 

managers in these companies to transform the vision in measurable objectives and to 

measure and track employees’ performances (Daft L. Richard, 1983). 

 

 Clan: flexible structure, internal focus 

This culture is employee oriented. Here the accomplishment of employees’ needs is seen 

as the key for high performances. The empowerment and sense of belonging that this 

culture creates is translated in a higher degree of workforce involvement towards the 

organization. This strong internal alignment allows the company that chose to adopt this 

culture to operate in ever changing environments (Daft L. Richard, 1983). 
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 Hierarchy: stable structure, internal focus 

As suggested by this approach’s name, this kind of culture is based upon bureaucracy and 

methodical procedures. Symbols, ceremonies, and heroes aim at fostering values such as 

cooperation (but low engagement), tradition, already fostered procedures that have 

always led to goal achievement, high level of consistency (Daft L. Richard, 1983). 

 

Beyond this model that identifies four precise types of culture, inside all kinds of 

organizations there could be various shades of cultural cohesion. Cultural cohesion is the 

degree on which members of an organization agree on the importance of specific values. 

A high degree of cultural cohesion is sign of a strong culture that is accepted by most of 

the members; a low degree of cultural cohesion means that cultural values are not so 

widely accepted, meaning that culture is weak (Bernard Arogyaswamy & Charles M. 

Byles, 1987). 

A strong culture is based on clear values and social norms, where members know what to 

expect from each colleague and from each process, there is not so much difference in the 

way of thinking and acting among the workforce and deviations from the norm are not 

well seen and accepted. In organization characterized by a strong culture resistance to 

change is also stronger, as members feel comfortable with the culture they are immersed 

in and of course want things to remain the same (Michael Harvey at all., 2010). In 

organizations with a strong culture there is a wide use of ceremonies, stories, slogan, and 

symbols which aim is to maintain and foster even more the company’s main values. Also, 

the management aligns the structure and procedures accordingly to the cultural values 

(Daft L. Richard, 1983). 

Anyway, not in any case culture is strong, homogeneous, and wide accepted among the 

company members, especially in big and multinational companies. Even in organizations 

with a strong culture there could be many groups of subcultures. Subcultures develop 

because of shared problems, goals and experiences inside different groups, units, 

departments. For example, a company with an adhocracy culture may experiment in some 

units a subculture that refer to the clan culture. Subcultures could be a great strength for 

a company. Many departments are so different that another cultural approach could be 

required to boost efficacy. Anyway, subcultures usually share the fundamental values of 

the main organizational culture of a company and in addition they include other values 

that are peculiar of those members’ subculture. Of course, subcultures may also have a 

negative impact on the organization, as different units or groups may come into conflict. 
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This usually happens when the culture is very weak, and values and goals are expressed 

in a not so clear way; so, members may feel lost and will tend to develop behaviors that 

in the worst of the cases, could be harmful for the company. This happens not only 

because organizational culture’s values are weak, but they are also overtaken by the 

subcultures’ ones (Daft L. Richard, 1983). 

 

Organizational culture also plays a crucial role in creating the organizational climate that 

can facilitate or nor not the learning capabilities of a company. Organizations may learn 

every time they interact with the environment by answering to threats, competitors, and 

new opportunities. It’s possible to distinguish between constructive cultures and non-

constructive cultures. A strong culture that facilitates quick reactions and changes, 

motivates, and engages employees guiding them through the shared values and mission 

accordingly to the strategy, will certainly improve organizational performances. This kind 

of culture is called constructive culture, and it’s crucial for a leader to create and pursue 

it, as this kind of culture helps the organization in the learning and management processes. 

Many studies have highlighted a correlation between culture and performance (O’Regan, 

1992; Marcoulides and Heck, 1993). Organizations that intentionally manage cultural 

values can obtain a higher level of success (Kotter and Heskett). As seen before, strong 

cultures may also have a negative side that could be as negative as the culture is strong. 

Strong cultures that do not encourage constructive adaption may damage the organization. 

What usually happens is that a strong culture that has led to success in a certain 

environmental situation becomes institutionalized (as has been explained in the previous 

paragraphs) and it is fostered in an exceptional way. Once a culture consolidates like that, 

adaptation to environmental changes becomes tough, so, when changes happen the 

fostered values may be no longer adequate, and they may threaten future performances 

(Daft L. Richard, 1983). 
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Figure 5 Constitutive VS Non-constitutive culture (Daft L. Richard, 1983, based on John P. Kotter e James L. Heskett, 
Corporate Culture and Performance (New York Free Press, 1992), 51. 

 

As it will be evident in the following paragraphs, a learning culture, opened to changes, 

flexible and able to act in a reactive and proactive way, that exploits a horizontal structure 

where communication and knowledge do not stagnate but are widespread, are all 

paramount characteristics of organizations that operate in condition of uncertainty and 

cope with complexity and risk, such as high reliable organizations. In fact, all the elements 

listed above, constitute the pillars on which safety culture is based. 

 

 

1.2 HROs and the culture of safety 

 

“Accidents happen”. This was a statement by Perrow (1979) following the Three Mile 

Island nuclear plant accident. According to his theory, the Normal Accident Theory 

(NAT), failures are inevitable as they are intrinsic characteristics of certain systems and 

kind of businesses and industries. So, in these contexts, accidents should be considered 

normal. According to the NAT, the organizational system is developed upon four levels 

of rising complexity: unit (ex. a machinery single element), part (ex. an entire 

machine/system), subsystem (an organizational unit), system (the whole organization). 

According to Perrow, an incident is a single part failure and damage is limited but it also 
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threatens the whole system; accidents involve subsystems or the entire system 

compromising the whole functioning of the organization. (Chialastri, 2011) 

It was probably thanks to Perrow’s “Accidents happen” claim (that perhaps sounded 

provocative) that research around high reliability organizations started and evolved along 

time as a counterpart of Perrow’s NAT. 

After the publication of Perrow’s book, many researchers started questioning his assertion 

by observing other organizations’ safety records. Some of them exhibited significantly 

higher reliability rates, and it is not by chance. Roberts (1989) identified organizations 

that operated over a long period without any failures or catastrophic outcomes on the 

environment and on people lives and labeled them High Reliability Organizations. Weick 

and Sutcliffe (2001) gave a true boost to the high reliability organization research: they 

recognized the lack of clarity to describe an effective error detection process, so they 

introduced the five pillars (or hallmarks) of HRO to detect problems and manage them 

before accidents happen (the five pillars will be described in the following paragraphs). 

Again, Roberts (2009) performed a literature review starting from 2001, and she noted 

that some academic and researchers linked HROs to other management construct, such 

as leadership and organizational learning. Another important thing that she noted is that 

HROs concepts were “better embedded within the mainstream organizational behavior 

literature and extended to other literatures” and there have been many efforts in extending 

the implementation of HRO principles to other industries, with the consequence of the 

creation of new variety of managers to adapt HRO construct to each organization.  

But the evolution of the theorization around High Reliability Organizations and 

consequently around safety culture is rather than straightforward. 

 

 

1.2.1 Defining an HRO 

 

According to David D. Woods, an academic who has studied thoroughly these kind of 

organizations, High Reliability Organizations are those organizations that succeed in 

guaranteeing a good level of safety despite the high uncertainty environment they work 

in, where the unexpected event is considered to suddenly happen.  
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The original definition is proposed by Roberts (1989): 

 

There is a class of organizations that can do catastrophic harm to themselves and a larger 

public. Within this larger set of potentially harmful organizations there is a subset which 

have operated extraordinarily reliably over long period of time. Operational reliability 

rivals short term efficiency as major goals in these organizations. Extraordinary attention 

is paid to operational reliability both because of the inherent dangers of the situation and 

because outcomes reliability is impossible to realize without operational reliability. 

Hence, we call these organizations "high reliability" organizations. 

 

In the following years the definition proposed by Roberts evolved becoming more 

specific in some parts such as the fact that in highly reliable organization’s operational 

reliability often rivals productivity rather than short term efficiency (Roberts, 1990-1993), 

adding that HROs operate error free for “very long periods of time” in addition to 

operating “extraordinary reliably”.  

 

Weick, Sutcliffe and Obstfeld (1999), gave a huge contribution by moving the focus of 

HRO research from high-risk operations to the mainstream by assessing this statement: 

 

While ordinary organizations rarely operate such hazardous technologies, in many 

industries (e.g., software) or in an early stage of an organizational life cycle (e.g., IPO), 

some organizations find themselves in complex, rapidly changing, and tightly coupled 

organization-environment relations. When they face such environments, these 

organizations become "reliability-seeking." However, it is important to note that the 

reliability these organizations seek differs somewhat from that of HROs. While reliability 

entails an "unusual capacity to produce collective outcomes of a certain minimum quality 

repeatedly in both settings, in tightly coupled and interactively complex organization-

environment relations, reliability manifests itself as the capability to stay ahead of 

competitors and technological obsolescence through greater intensity of innovation. 

 

With this statement, the three researchers wanted to claim how the modern context that 

implies constant innovation and dynamism imitates the complexity of high-risk 

environments. Therefore, mindful organizing is relevant in both mainstream business and 

high-risk ones. Many researchers support HROs principles for any organization. 
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The main principles of HROs 

High reliable organizations rely on the assumption that the first event could also be the 

last one. That is way HROs’ organizational structure has the peculiar characteristics of 

being flexible and resilient. The organization shows its flexibility when an adverse event 

occurs. In normal conditions in fact, there are no great differences with an ordinary 

organizational structure with its hierarchies and regular operations. But when a crisis 

occurs attitude and structure change: hierarchies are flattened, operations are altered and 

adapted to the situation, the flow of information and communication are modified 

according to the crisis needs. To obtain a high level of flexibility without compromising 

the operative safety when structural changes occur, HROs need to develop organizational 

resilience. This characteristic allows organizations to be robust and flexible at the same 

time, that means by one hand rules, technology, instruments, monitoring and by the other 

intelligence, wisdom, experience, knowledge, competences. Resilience will be deeper 

outlined within the description of the engineering approach at the end of the second 

chapter. 

 

Even if many organizations are well run, not every well run and organized organization 

can be defined highly reliable. Indeed, there are some specific preoccupations and 

enhanced sensibilities that characterize HROs and that have been assessed by Weick and 

Sutcliffe (2001), that can be also called the five HROs’ hallmarks. 

These principles can help us distinguish an HRO form a well-run organization.  

 

• Preoccupation with failure; this means to be capable of catching weak signals that 

could indicate a failure in the system and build awareness of the negative potential 

that each error could have on the environment and people lives. Prevent failures, 

where feasible, and recover from failures when they do occur. 

 

“The first error could be the last one and where you cannot proceed for tests and 

errors, because the costs in economic and human lives terms would be too high” 

(Bracco, 2007). 

 

• Reluctance to simplify; managers in HRO do not underestimate and do not 

overlook subtle problems and avoid classifications of conditions into convenient 

categories. There is the willingness to face even the less pleasant issue. Managers 
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are constantly triggered by the instability of the environment they are immersed 

in, they run scared, so they constantly try to retrieve as many sources of 

information as possible that could indicate the current state of the system (or the 

organization) toward safety. Knowledge creation in HRO will be outlined in the 

following pages.  

 

• Commitment to resilience; issues and incidents may be unavoidable in some 

instances, but an HRO can identify, plan for, execute recovery and service backup 

measures to ensure continued delivery of products and services. This is resilience 

from the point of view of a highly reliable organization that does not hide behind 

the simple compliance to the rules and regulations. 

 

• Sensitivity to operations; people working in HROs know that flaws can be located 

everywhere, even in less-recognized locations of the process or in a system. 

Moreover, operators are aware of the fact that the combination of even small 

failures (also from different sources) may lead to total system failure. 

 

• Deference to expertise; in HRO there is the tendency to assign certain tasks to 

professionals of recognized experience instead of relying on the rigid 

organizational hierarchy. Anyway, the experience intended as a simple 

accumulation of years of service, is not a guarantee of professionalism; indeed, 

experience must be proven and confirmed by the peer group accordingly to a 

reputational model. In addition, HROs use to cultivate diversity, that not only it is 

functional while facing changing and challenging situations and environments, 

but also because it gives a multi-disciplinary boost to the organization. 

 

The foundational base of these five pillars is mindfulness and everything is tied up by 

culture as shown in figure 6. Mindfulness is a peculiar characteristic of high reliability 

organizations and will be better explained within the context of safety culture. Just to give 

a quick explanation, to exercise mindfulness means to complicate some processes to 

increase the awareness of the operators involved in the process by making them consider 

more options, more possible outcomes and discourage the creation of expectations 

regarding the functioning of the system they are part of. 
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Figure 6 The fundamentals of HRO (Cantu J., Tolk J., Fritts S., Gharehyakheh A., 2019) 

 

Beyond these five principles that are the basis for clustering an organization as an HRO, 

some causal factors have been identified that enable reliability: 

 

• The commitment of the management (top and middle) is considered as the 

guarantee of safety and reliability. Leaders must share goals with clarity and make 

of these goals elements of control and reinforcement. 

 

• HROs are characterized by high level of redundancy for what regards the 

personnel and safety measures. The redundancy of parts is considered as a strategy 

to avoid or mitigate each human or mechanical element failure. 

 

• Decentralization of responsibility and continuous training; one of the key 

elements of HROs resides in the fact that the ones who can easily detect weak 

signals are more often the front-line workers. They are the best source of 

information for the management about the state of the system they are working in. 

In the event of a crisis, they must manage it immediately by taking the best 

decision (that is tough and impactful) in the shortest time. That is why these 

professionals’ engagement and empowerment are essential and their constant 

training is of vital importance for an HRO. 
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• Development of a high reliability corporate culture that must be cultivated and 

shared in a pervasive way within the organization.  

 

• Continuous training is important to create sophisticated forms of learning able to 

simulate issues, system failures and their impact and effects on the environment. 

 

• In HROs there is a strong social control as everyone is aware of the potential 

negative effects that could come from an error and feels responsible for its own 

life and others’ lives. 

 

 

1.2.2 Safety culture 

 

The concept of safety culture first appeared in the Chernobyl accident investigation 

report. It gained, from that moment on, more and more attention by scholars, that agreed 

about it as a pivotal factor for the safety in organizations. Moreover, they agreed on the 

fact that the bond between safety and culture is even more crucial when it comes to High 

Reliability Organizations (Weick & Sutcliffe, 2007). 

However, the research and conceptualization on safety culture appears very fragmented 

and unsystematic (Pidgeon, 1998; Guldenmund, 2007; Choudry, Fang, & Mohamed, 

2007). Moreover, another problem with the safety culture research is that it’s not 

incorporated into a general model of organization and organizational culture (Grote & 

Künzler, 2000, p. 132). So, despite the popularity the matter has gained overtime, it’s not 

well understood yet (Reason, 1997). As a result, research on safety culture often seems 

to lack a proper conceptualization of the relationship among culture, technology, and 

structure in high-risk organizations (Tor-Olav Nævestad, 2009). On the other hand, HRO 

research focuses on both the organizational level and the relationship between culture, 

technology, and structure (Tor-Olav Nævestad, 2009). 

One of the main reasons why safety culture discourse is so fragmented, may be attributed 

to the fact that safety culture scholars support different visions and opinions about what 

culture and safety are and how to get information about them. For instance, safety culture 

scholars use to distinguish between two separate and totally different approaches: the 

functionalist and the interpretive (Glendon & Stanton, 2000). In brief, functionalist 

scholars conceive culture as a critical variable, while interpretive ones, see culture as a 
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root metaphor (Smircich, 1983). The difference between the two approaches is of 

systematic matter, as the functionalist think of culture as something the organization has 

and that should be understood as shared patterns of behavior whereas interpretive sees 

culture as something the organization is and it’s identified as shared patterns of meaning 

(Turner & Pidgeon, 1997; Cooper, 2000, p. 112). 

 

• The functionalist approach to safety culture 

The most common approach in which safety culture researchers can come across is the 

functionalist one (Guldenmund, 2007). It’s the most widespread even among institutional 

and governmental agencies (Antonsen, 2009). As said before, by following this approach, 

culture is seen as a critical variable capable of influencing organizational outcomes such 

as safety and reliability. Safety culture is defined as an empirical entity that can be 

someway measured (more or less successfully) (Antonsen, 2009). Safety culture is also 

intended as shared patterns of behavior, which means the way things are done in a specific 

organization (Hofstede, 1994; Reason 1997; Furnham, 1997; Cooper, 2000). Probably 

because of the possibility of applying measurement, according to Reason (1997), this 

approach is the preferred one among managers and practitioners. In fact, people’s 

behaviors are easier to observe, measure and eventually change than learning about the 

underlying assumptions that reside in their heads (patterns of meaning), moreover what 

members in the organization think of best practices is irrelevant as long as they comply 

with them (Reason, 1997). However, other scholars (Alvesson, 2002; Schein, 2004; 

Hopkins, 2006; Haukleid, 2008) demonstrated that the functionalist approach, which 

refers to shared patterns of behavior, can provide just a superficial understanding of 

culture, and that an approach of shared patterns of meanings is more useful to investigate 

deeper cultural levels which, according to them, are the essence of organizational safety 

culture. Some other authors moved up critiques against the functional approach that can 

be summarized in three points: 1) patterns of meaning are more important as they 

legitimize actions (Pidgeon, 1998; Richter, 2001, 2003) 2) patterns of meaning are the 

basis of identities in organizations (Haukelid, 2008; Gherardi &Nicolini, 2002) 3) 

members of organizations draw on patterns of meaning as they interpret various 

phenomena related to hazards and safety (Vaughan, 2002). About the measurement 

method, it originates from the tradition of this line of research that is rooted in the social 

and organizational psychology, it’s inspired by the natural sciences and favors 

quantitative methods (Guldenmund, 2000, 2007). According to Guldenmund, the most 
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used instrument of measurement is the safety climate questionnaire that measures 

perceptions of culture. Safety climate can be conceived as a picture of manifestations of 

safety culture in a given period of time (Cox and Flin, 1998). The process of the research 

is usually made of three steps: 1) several thematic questions are made on safety relevant 

aspects 2) data is processed by researchers and some scales are built through principal 

component analysis. Already existing scales can be also used 3) researchers check the 

correlation between their scales and variables such as accidents and safety-related 

behaviors (Guldenmund, 2007, pp. 724-725). According to other scholars (Flin, Mearns, 

O’Connor, Bryden, 2000) the safety climate concept is given by a large variety of factors: 

factors pertaining to management, that relates to perceptions of management attitudes and 

behaviors in relation to safety, production issues like selection, discipline, planning and 

so on; factors pertaining to the safety system such as for instance, safety officials, safety 

committee, permit to work systems, safety polices, safety equipment and so on (Flin at 

al., 2000, p 186); factors pertaining to the perception of risk, attitudes towards risk and 

safety and so forth (Flin at al., 2000, p 186). However, according to Guldenmund (2007), 

safety climate and safety performance have shown to be weakly related as some evidence 

highlighted that most of the studies have not been able to replicate a factor solution form 

a previous study, not even in the same organization. In the functionalist vision, the 

management has a key role: scholars of this safety culture conceptualization line of 

thought, promote an integrated, organization-wide and strong safety culture engineered 

by the management (Glendon & Stanton, 2000; Richter & Koch, 2004). The management 

has the power to shape workforce behaviors through punishment and reward schemes to 

create, for instance, a just culture (Reason, 1997, pp. 205-213). In contrast, different 

scholars argued that although behavior may be changed, the underlying assumptions and 

beliefs may remain unchanged, so, there is the chance of reversion to old behavior 

patterns (Hudson, Verschuur, Parker, Lawton, 1998). Martin (2006) argues that the role 

of managers in originating the culture is overestimated as he conceives culture as 

something that is subsequently shaped by the organization’s members that may resist or 

challenge the culture. Of course, these assumptions are not meant to smear the role of 

management and leaders in shaping culture.  

 

• The interpretive approach to safety culture  

While for the functionalist approach a large array of studies and material can be reviewed, 

there are very few interpretive studies available and the research on this line is very 
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fragmented (Tor-Olav Nævestad, 2009). This line of thought scholars conceive culture as 

a metaphor for the organization, and the meaning aspect of all organizational phenomena. 

Culture is intended as a shared patterns of meaning continuously shaped by the 

organization’s members according to their beliefs, behaviors and collective identity 

(Alvesson, 2002; Glendon and Stanton, 2000). Culture is the mean by which people 

interpret their experience and guide their action (Geertz, 1993, p. 145). According to the 

interpretive vision, culture is created and recreated through group members’ interaction 

and negotiation over meaning (Richter & Kock, 2004; Pidgeon & O’Leary, 2000; 

Gherardi & Nicolini, 2002). The interpretive approach is based on three premises: 1) 

shared patterns of meaning guide actions aiming at preventing accidents (Tor-Olav 

Nævestad, 2009). The underlying assumption is that thought precedes action (Gherardi, 

Nicolini, & Odella, 1998), and that these patterns motivate and legitimize actions aimed 

at correcting work hazards (Richter, 2001; Nævestad, 2008); this last assumption is one 

of the amin manners in which interpretive research conceives the relationship between 

culture and safety 2) shared patterns of meaning are the basis for individuals’ ascriptions 

of meaning to safety-related phenomena such as safety measures (Richter, 2001, 2003; 

Haukelid, 2008). Moreover, according to Vaughan’s interpretive seminal article, patterns 

of meaning are the basis for individuals’ interpretation of warning signals 3) patterns of 

meaning are seen as the basis for identities in organization (Tor-Olav Nævestad, 2009). 

One of the main critiques to the interpretive approach argues about the fact that the 

research around safety culture is too concentrated on work activities (Gherardi et al., 

1998; Haukelid, 2008; Nævestad, 2008), while the more crucial research around the 

optimization between safety culture and the demands of technological systems in high 

reliability organization is seldom discussed. In fact, technologies in HRO are of crucial 

importance as they compromise specific combinations of interactive complexity and tight 

coupling (Perrow, 1999). So, the safety culture research should not only concentrate on 

an evaluation of a company’s culture and climate in the workplace but should mainly 

focus on a correct conceptualization of the relationship between culture and technology 

in HRO (Reiman and Oedewald, 2007, p. 751). This relationship is vital as technology is 

a significant part of the social system that high reliability organizations constitute (Turner, 

1992). Talking about the measurement, the idea of safety culture as patterns of meaning 

promotes the use of qualitative research methods. Qualitative methods allow researchers 

to access underlying assumptions that members of the organizations draw on as they 

interpret danger and safety related phenomena. However, there are very few structured 
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interpretive studies that apply qualitative methods (Glendon, 2008). Researchers usually 

carry out fieldworks (Haukelid, 2008) and interviews to identify patterns of meaning 

(Gherardi, et al., 1998; Richter & Koch, 2004). They also study documents such as 

accident investigation reports (Turner, 1978). As the aim of interpretive studies is to find 

out how work and other social activities are situated in a wider context, this implies that 

researchers must take the actors’ point of view asking why procedures, actions and 

practices stand out as meaningful for the real actors (S. Antonsen, no data). It’s evident 

that interpretive scholars discard the functionalist vision of universal safety culture traits 

that influence safety in similar ways in every context. Interpretive scholars argue that 

safety culture is a contextual and situated phenomena that originates from members 

interactions and interpretations of the environment (Gherardi et al., 1998; Richter & 

Koch, 2004; Haukelid, 2008). However, describing situated safety culture may be a 

problem for three reasons: 1) it’s hard to transfer knowledge from one context to another 

(Tor-Olav Nævestad, 2009) 2) as the research is focused on organization’s micro-

phenomena, the risk is about neglecting the organizational level (meso-level) and the 

relationship between safety culture and technology with the consequences for 

organizational safety (Tor-Olav Nævestad, 2009) 3) finally, the interpretive ethnographic 

approach that allows researchers to focus on both cultural differentiation and cultural 

fragmentation (Gherardi at al., 1998; Richter & Koch, 2004; Nævestad, 2008), should 

therefore examine differentiation/fragmentation in relation to organizational safety. 

Unfortunately, there are very few studies exanimating this point in depth (Tor-Olav 

Nævestad, 2009). For what regards the manageability of safety culture, it has already been 

said that the interpretive approach conceives culture as constructed through the 

interaction of groups’ members, so, they neglect the functionalist view of leaders that 

create the culture (Haukelid, 2008; Hopkins, 2006; Martin, 1985, p. 95). Interpretivists 

argue that culture is an expression of people’s deepest needs, a mean of endowing their 

experiences with meanings (Martin, 1985, p. 95). It’s evident that the debate regarding 

the manageability of safety culture is closely related to the different notions and 

conceptualizations of the functionalist and interpretive perspectives (Tor-Olav Nævestad, 

2009). The interpretive approach to safety culture provides few systematic 

conceptualizations of how safety can be achieved by means of cultural measures (Tor-

Olav Nævestad, 2009). Some interpretivists argue that a prerequisite for successful safety 

measures is that they are perceived as meaningful by those to whom they are directed 

(Richter, 2003; Haukelid, 2008). This concept shows a central vision of the interpretive 
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approach and explains why the functionalists may fail in changing culture. Following the 

interpretive approach, the meanings that members of an organization ascribe to safety 

culture are, to a great extent, contingent on pre-existing shared patterns of meaning which 

are related to identity. Thus, interpretive studies should develop these insights further, as 

the results of this meaning-giving processes are crucial for the outcomes of such efforts 

(Tor-Olav Nævestad, 2009). 

 

 

1.2.3 Safety culture in HROs 

 

There are no organizations as concerned about safety as high reliability organizations. As 

already mentioned, the HRO theorization is the counterpart of the Normal Accident 

Theory (NAT) proposed by Perrow (1999). The two approaches to safety culture are 

totally opposed, especially for what regards the functioning of complex organizations 

work and the way of intending risk from using hazardous technologies (Sagan, 1993). 

Just to briefly summarize Perrow’s vision, he argues that certain organizational accidents 

are “normal” in the sense that they are inevitable results of production systems that are 

both interactively complex and tightly coupled. Interactively complex technologies mean 

that failures may interact in unseen, unexpected and incomprehensible manners; units in 

production that are thigh coupled are strongly interdependent. What happens in one unit 

affects the others (Perrow, 1999). Tight coupled systems offer very few chances to 

recover from failures. Perrow argues that tight coupled production systems require 

centralized organization while complex production systems require decentralization. 

Therefore, organizations characterized by both are trapped in an organizational dilemma 

that makes accidents happen (Tor-Olav Nævestad, 2009; Perrow, 1999). Anyway, beyond 

Perrow’s arguments, HROs, that are characterized both by interactively complex and tight 

coupled technology, have shown to be able to perform far better on safety than the NAT 

approach presupposed (Tor-Olav Nævestad, 2009). In fact, HRO researchers argue that 

the good safety records of these organizations demonstrate that NAT theorist’s 

determinism is mistaken (Roberts, 1989; Rochlin, 1999; Weick and Sutcliffe, & Obstfeld, 

1999). The approach HRO researchers have generally used is an inductive approach, that 

consists in searching for the common characteristics of interactively complex and tightly 

coupled organizations that perform better on safety that expected by Perrow’s (1999) 

argument (Tor-Olav Nævestad, 2009). Following the Tor-Olav Nævestad work (2009), 
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the aspect that will be underlined are two: 1) as HRO scholars specify culture in 

organizations as shared expectation, they use to focus on failures of foresight induced by 

cultural beliefs and expectations 2) HRO scholars argue that the organizational dilemma 

proposed by Perrow can be dealt with by means of culture (Bierly & Spender, 1995). In 

fact, this line’s scholars refer to culture both as shared expectations and as shared key 

values (for instance, shared commitment to resilience) (Weick & Sutcliffe, 2007). 

Shared beliefs and expectation can be intended as “what we expect round here” (Weick 

& Sutcliffe, 2007, p. 115). To better understand this culture vision’s essence, it’s possible 

to quote Turner and Weick: 

 

Members of all organizations handle complex tasks by simplifying the way the current 

situation is interpreted. These simplifications, variously referred to as worldviews, 

frameworks, and mindsets, basically allow members to ignore data and keep going. This 

is a common property of all organizing (Turner, 1978). However, simplifications are 

potentially dangerous for HROs because they limit both the precautions people take and 

the number of undesired consequences they envision. Simplification increases the 

likelihood of eventual surprise. They allow anomalies to accumulate, intuitions to be 

disregarded, and undesired consequences to grow more serious (Weick et al., 1999, p. 

94).  

 

This line of thinking is consistent to the interpretive approach vision. Weick et al. (1999) 

underlined that organizations’ members conceptualize hazard and responses to incidents 

based on what they envision on simplifying patterns of meaning used to interpret 

contingent situations. This conceptualization is inspired, to a great extent, by the Turner’s 

man-made disaster model (1978). Turner’s book, that was published eight years before 

Chernobyl disaster and is based on his doctoral dissertation entitled “The failure of 

foresight”, focuses on the combination of technical, social and administrative 

arrangements that may produce disasters because of rigid perceptions, decoy phenomena, 

information difficulties, violations and failures to recognize emergent danger. The main 

concern is about the meanings people in an organization attribute to warning signals in 

ill-structured situation (Tor-Olav Nævestad, 2009). Turner (1978) highlights how the 

discrepancy between an ill-structured worsening of the situation and organizations’ ‘taken 

for granted’ assumptions and beliefs for dealing with hazards (Pidgeon, 1998; see also, 

Vaughan, 2002 and Roux-Dufort, 2009). According to Turner, this discrepancy allows 
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the development of a phenomena known as the incubation period of disasters, in which 

warning signs are ignored or misinterpreted because of shared beliefs and expectations.  

Continuing the simplification discourse, Turner (1978) and Weick et al. (1999) argue that 

simplifications and mindset could lead to dangerous outcomes that may originate 

ignorance to hazard and signals of danger. Moreover, they hold that high reliable 

organizations are characterized by a specific cognitive infrastructure with none or few 

cultural shortcuts: 

 

If you depend too much on a simple set of expectations, unusual events can develop to 

more serious levels before you even notice them. People in HROs try to weaken the grip 

of this invisible hand of expectations so that they can see more, make better sense of what 

they see, and remain more attuned to the current situation (Weick & Sutcliffe, 2007, p. 

32).  

 

The concept expressed in the Weick & Sutcliffe statement is known as mindfulness. 

Collective mindfulness is characterized by a preoccupation with failures, reluctance to 

simplify interpretation, sensibility towards operations, commitment to resilience and 

deference toward operators’ field experience (Chialastri, 2011). Preoccupation with 

failure is key for HROs considering that a single failure may lead to an accident; managers 

in HROs use to drive attention to seemingly trivial situation in order to avoid the 

formation of simplifications; a strong sensibility toward operations is required in HROs 

in order to detect early signals of danger and acquire an image of the system’s condition. 

To accomplish this goal in complex organizations, managers collect as much information 

they can from every company’s department, especially from the front-line workforce that 

often deals with early issues; commitment to resilience stands for the practice of being 

aware and interested in every preventive activity to avoid accidents. This attitude 

improves early deviation detection, error containment, redirection to desired system state; 

deference toward operators’ field experience is paramount in HROs as these organization 

promote diversity and so, a multidisciplinary vision. Of course, years of service are not 

guarantee for experience as already argued (Chialastri, 2011). 

 

Mindfulness induces an enriched awareness that presupposes the suspension of 

expectations (Weick et al., 1999, p. 88). Moreover, Weick at al. also argue that while the 

other organizations socialize members to ignore the same things, HROs make fewer 
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assumptions and socialize members to notice more (Weick et al., 1999, p. 95). HRO 

researchers use the collective mindfulness as a solution to the structural dilemma issued 

by Perrow; so, as already outlined, it can be dealt by means of culture (e.g., Schulman, 

1993; Klein, Bigley, & Roberts, 1995; Bierly & Spender, 1995; Weick, 1987; Weick & 

Sutcliffe, 2007). Referring to the scheme of cultural integration, differentiation and 

fragmentation proposed by Martin (2006), HRO researchers argue that all three forms are 

present in a mindful culture and organization (Weick & Sutcliff, 2007, p. 112). 

 

Cultures that are differentiated and fragmented tend to accept ambiguity, which enables 

them to register more variety. HROs tend toward the latter pattern even though at times 

this makes it harder to disseminate signals of trouble. While the HROs make an effort to 

develop an integrated culture focused on safe operations, they rely heavily on the 

distinctive subcultures associated with operators, engineers, and executives to detect a 

broader range of weak signals (Weick & Sutcliffe, 2007, p. 113).  

 

Following this argument, HROs achieve the centralization that tight couplings require 

through a shared commitment to resilience (cultural integration). Technological 

complexity requires decentralization. This requirement is fulfilled through cultural 

differentiation and fragmentation (Tor-Olav Nævestad, 2009). Weick and Sutcliffe 

(2007) argue that high risk organization can achieve cultural order simultaneously with 

cultural disorder. They (1999) also stress the fact that HROs are not only culturally 

fragmented and differentiated but also culturally integrated. So, culture in HROs helps in 

coping with tight couplings and technological complexity (Bierly & Spender, 1995). 

Diversity in general helps to cope with an always changing environment. 

 

By comparing the two approaches, functionalist and interpretive, it’s evident that the 

organizational level in the functionalist view is lost in favor of abstract macro-figure, 

while interpretive studies tend to focus on micro-organizational phenomena that run the 

risk of neglecting the organizational meso-level. On the other hand, HRO research 

focuses on the organization and on the organizational meso-level and introduces a good 

range of perspectives and dilemmas related to technologies, structure, culture, and 

organizational safety. Therefore, safety culture should be better studied and 

conceptualized by following the HRO approach (Tor-Olav Nævestad, 2009). However, a 

better conceptualization proposed by some scholars shows that safety culture should 
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synthesize the strengths of the interpretive approach and the HRO perspective (Pidgeon 

& O’Leary, 2000; Reiman & Oedewald, 2007). One of the main strengths of the 

interpretive vision, that is also shared with HRO studies as point of departure for culture 

conceptualization, shows how safety culture intended as patterns of meanings promotes 

and legitimizes preventive measures that are related to identity and are the basis for 

ascription of meanings to safety-related phenomena. Moreover, HRO theorization make 

ups for the shortcomings of the interpretive approach (Tor-Olav Nævestad, 2009). 

HRO research focuses on the organizational level and the specific organizational 

challenges that the technological systems of high-risk organizations induce. Second, HRO 

research takes the interpretive understanding of safety culture further as it prescribes 

collective mindfulness as a remedy for culturally induced blindness to hazards, and 

discuss how cultural integration, differentiation and fragmentation are required to cope 

with technological complexity and tight coupling (Tor-Olav Nævestad, 2009). 

 

The new approach that results from the union of interpretive strength points and HRO 

theorization is labeled as sociotechnical understanding of safety culture (Grote & 

Künzler, 2000). The sociotechnical approach focus is on how culture, technology and 

structure of high-risk organizations must be jointly optimized to achieve organizational 

safety (Turner & Pidgeon, 1997). 

 

 

1.2.4 Just Culture, a precondition for safety culture 

 

Origins of the learning culture: the no blame approach 

The concept of “no blame culture” first appeared in the 90s and was meant to replace the 

punitive approach that was largely widespread among organizations at that time. As 

Reason argued, it was a clear step toward the right direction. In fact, it acknowledged that 

a significant number of unsafe acts were ‘human errors’, for instance slips5, lapses6 and 

 
5 Slips are involuntary errors that affect, for instance, the execution of an action, a delay in intervention 
and other immediately observable behaviors. Slips belong to the Skill error dimension (Chialastri, 2011).  
6 With lapses we mean the forgetfulness of procedures and protocols. Lapses belong to the Rule error 
dimension (Chialastri, 2011). 
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mistakes7 that can occur to every professional and are not so blameworthy (Reason, 

2004). As it has already been highlighted, even minor incidents and system failures may 

threaten the existence of an organization which deals with risky operation daily, its 

employees and the surrounding environment. While a blaming behavior is more linked to 

hierarchical work structures, many studies show that high reliable organizations 

encourage the reporting of even minor errors and near misses as mean of learning to 

improve operations under the safety and efficiency points of view, so they promote a 

flatter hierarchy. Based on Provera, Montefusco and Canato work (2010), will be 

described the main assumptions related to the learning sphere of the “no blame approach” 

as they can be considered still valid. For what regards the safety sphere, the no blame 

approach has been overtaken by the just culture approach (a further explanation will 

follow). 

 

HROs have developed a distinctive approach to error management and reporting aiming 

at spontaneous signaling of errors and near misses (Zhao and Olivera, 2006). Errors are 

defined by Reason as all the chances in which a planned sequence of actions fail to reach 

their goal regardless the fact that nobody influences that goal reaching. Near misses are 

broadly defined as situation where corrective actions have prevented deviations from 

provoking an accident (Ramanujam and Goodman, 2003; Zhao and Olivera, 2006). 

According to March, Sproull and Tamuz (1991), Reason (1997) and Weick and Sutcliffe 

(2001), the “no blame” can be defined as: 

 

an organizational approach characterized by a constructive attitude toward errors and 

near misses, based on the assumption that no system is entirely flawless. A no blame 

approach underpins the shift from the identification of blame as mere mismanagement of 

a task at the individual or group level, to its conceptualization as an operational lesson 

that could enhance organizational learning.  

 

The consciousness that errors are part of the human being behavior encourages openness 

and opens a new path toward safety. It has been understood that punishment may act as a 

deterrent for the individual to speak up on upcoming issues that could turn into a crisis if 

 
7 Mistakes are linked to the Knowledge error dimension, and they occur when an individual lack of 
complete knowledge of the system that requires experience and socialization with colleagues (Chialastri, 
2011). 
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ignored or kept private. The Attribution Theory argues that investigators tend to focus on 

an individual’s responsibility rather than the situation as a whole or the organization 

(Fiske and Taylor, 1984; Marcus and Nichols, 1999; Morris and Moore, 2000; Nisbett 

and Ross, 1980). Moreover, when the investigation is related to an accident with serious 

implications, this tendency is reinforced (Perrow, 1984). But as Haunschild and Sullivan 

(2002) and Sagan (1993) argue, this shortcoming can seriously compromise the 

organizations’ learning chances. The removal of the “problematic individual” does not 

prevent the error from happening again, and the system will not benefit from it. The same 

error could recur, with the possibility of being accompanied by some other flaw and 

generate a serious accident. Removing the blame from operators and involving them into 

reporting processes as key elements for improving safety, institutionalize the no blame 

approach as a strong motivational instrument that encourage a systemic perspective of 

error management and learning (Proevra, Montefusco and Canato, 2010). In fact, a no 

blame approach can make the how and why of organizational learning more explicit 

(Edmondson and Moingeon, 1996; Un and Cuervo-Cazurra, 2004) also avoid learning 

the wrong things such as cutting corners, fatalism toward errors and feeling of 

invincibility (Easterby-Smith and Lyles, 2003; Reason, 1990; Tsoukas and 

Mylonopoulos, 2004). 

 

Weick and Sutcliffe (2001) identified three key pillars of a no blame approach: 

 

• Reporting culture 

In an organization such an HRO characterized by a no blame approach, managers 

encourage and reward widespread reporting of issues. Individuals trust their management 

and are not afraid of organizational blame. By adopting this approach, operators feel free 

to exchange opinions without feeling the pressure of judgment and they will also 

proactively seek the opinion of other colleagues without the fear of revealing individual 

weaknesses.  

 

• Debriefing processes  

Individual reports of errors encourage organizational targeted analyses of possible 

explanations, based on the interrelations between different organizational element such 

as people, processes and technologies. Moreover, the individual (or group of individuals) 

that experiences the issues is actively involved in the investigation. 
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• Narrative enactment 

Managers identify and approve corrective action and guidelines for future prevention of 

errors. This also includes communication initiative such as narrating the story of the error, 

or the incident or near miss throughout the organization. 

 

Based on the analysis of the literature proposed by Proevra, Montefusco and Canato 

(2010), will be summarize the key points of the no blame approach as a learning booster 

in high reliability organizations. This concept can be traced in a variety of theoretical 

contribution which argues that every human activity is characterized by a certain 

probability of error which can be attributed to a wrong interpretation of a certain situation, 

to a problematic interaction among people or to a challenging integration between 

technology and individuals (Perrow, 1984; Roberts and Bea, 2001; Vince and Saleem, 

2004). In contrast to the traditional organization theory, learning from errors aims at 

creating value for safety, gaining insights from negative experiences (cf. Hodgkinson and 

Wright, 2002; Sitkin, 1992), rather than try to reach excellence that may result in self-

complacency (Weick and Sutcliffe, 2001) or in a “success bias” (Miner et al., 1999). 

Organizational errors are crucial to improve learning (Kim and Miner, 2000; Sitkin, 1992; 

Vince and Saleem, 2004), as they move the focus form superficial to latent relationship 

of causality, leading to deeper analyses of problems (Reason, 1997). As it has already 

been stressed, HROs are extremely effective in managing their operations safely, even 

because they design their reward and incentive system to recognize cost of failures as 

well as benefits of reliability and try to get everyone to communicate with each other 

about how they fit in the big picture (Roberts and Bea, 2001, p. 71). In HROs the 

organizational culture is paramount in defining individuals’ attitudes toward knowledge-

sharing and organizational learning (Bierly and Spender, 1995; Cook and Yanow, 1993; 

Tucker and Edmondson, 2003). 

There are three interdependent theoretical arguments that streamline the concept of a no 

blame approach (Proevra, Montefusco and Canato, 2010): 

 

• Mindfulness 

Again, mindfulness is paramount in organizations that cope with complexity and risk. A 

complication in the attention process allows to avoid a narrow set of expectations that 

limits the individuals’ attention scope in accordance with part of the cognitive psychology 

literature (Tversky and Kahneman, 1974). Even if the possibility of mistakes to happen 
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will never be erased, it is necessary to exploit this learning possibility, as the smallest 

failure it’s a window on the system (Proevra, Montefusco and Canato, 2010). Therefore, 

the recognition and discussion of errors and near misses is necessary to build a 

representation of the environment that widens the range of operators’ expectation 

(Langer, 1989; Levinthal and Rerup, 2006; Weick and Roberts, 1993; Weick and 

Sutcliffe, 2001) and in this case, front line operators’ collaboration is crucial, as they are 

undoubtably closer to reality. In such context a no blame approach is taken as an 

assumption behind members’ motivation (Proevra, Montefusco and Canato, 2010).  

 

• Continuous organizational change 

Continuous organizational change is an ongoing evolving and cumulative phenomenon 

based on the freeze, rebalance, and unfreeze sequence (Weick and Quinn, 1999, p. 379). 

This conceptualization is based on the fact that organizational learning happens thanks to 

the development of knowledge which links actions and outcomes, and the routines’ 

portfolio and its consequences are the site of learning (Weick, 1991, p. 117). But this 

perspective does not fully account for the patterns of organizational change and learning. 

A perspective of continuous change as compared to episodic change recognizes the 

relevance of ongoing action and improvisation in organizations (Crossan, 1998), as well 

as non-linear and unplanned patterns of organizational change (Crossan et al., 1996; 

Moorman and Miner, 1998; Porras and Silvers, 1991). So, this notion argues that learning 

is achieved through a series of small changes in an ongoing process of updating the 

organizational response repertoire. In no blame practices, the attention to operations 

reveals the recognition of a set of organizational repertoires which are attentively 

monitored such that every small error or near miss leads to a discussion of the connection 

between action and outcomes, as well as the continuous enactment of solutions (Proevra, 

Montefusco and Canato, 2010). No blame practices, therefore, help to sustain the freeze, 

rebalance, unfreeze sequence (Proevra, Montefusco and Canato, 2010). 

 

• Organizations as self-interested scientific communities 

This assumption theorizes organizations as body of thought (Weick, 1979) endowed with 

epistemological processes to acquire knowledge about their surroundings (Proevra, 

Montefusco and Canato, 2010). Knowledge and the environment are constructed by 

participants’ interactions. Within this vision, the organization’s collective omniscience 

becomes the focal object, as it happens with the advancement of knowledge in scientific 
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communities (Grandori, 1984; Weick, 1979). Comparing organizations with scientific 

communities allows the representation of the decision-making process of organizations 

using the same heuristic rules of scientific research, that means the falsification of existing 

hypothesis. Falsification is important for the growth of knowledge as old routines are 

discarded and new ones closer to current operative reality are developed (Grandori, 1984). 

In this context, the no blame approach helps also in the decision-making process, as 

decision are important to create new knowledge. This concept acquires even more 

importance in companies where constantly changing conditions do not allow for 

modelling (Proevra, Montefusco and Canato, 2010). In relying on no blame practices, 

therefore, high reliable organizations show a form of epistemic rationality (Grandori, 

2005), they enact an epistemic model of rational discovery and problem modelling when 

facing ambiguous and uncertain environments. Mindfulness and continuous learning are 

two vicarious mechanisms that support the effort of knowledge development; no blame 

approach helps organizations deal with systematic distortions in their learning processes, 

due to attribution biases and to knowledge stagnation among different units (Proevra, 

Montefusco and Canato, 2010). 

 

However, a no blame approach requires some preconditions. Culture is one of the main 

constraints. As a no blame approach is based on knowledge sharing, according to the 

structure of the organization and the level of hierarchy, knowledge may be subject to 

segregation and stagnation. This is common in vertical organizations (strong hierarchy), 

where knowledge is shared in a strongly controlled way. Another aspect that often goes 

unnoticed is the regulatory one. The understanding of critical situations is hampered by 

legal constraints that impede relevant, yet self-interested interpretations (Morris and 

Moore, 2000; Tamuz, 1988). Spontaneous reporting and discussion of individual 

information and experience is either significantly reduced or subject to biases, omissions, 

or distortions. Legal accountability can trigger information processing strategies of 

‘defensive bolstering’, which is the tendency to avoid complex or self-critical thoughts 

(Morris and Moore, 2000, p. 742). Moreover, accountability leads to blame-deflecting 

strategies that occur via the filtering and manipulation of information communicated 

within the organization (O’Reilly and Roberts, 1974). Finally, in many countries, HROs 

generally face a regulatory system in which human error is subject to criminal liability. 

Under such conditions, individuals tend refrain from signaling issues and errors because 

they fear criminal prosecution. Therefore, many potentially dangerous situations are kept 
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private. So, legal systems may in one hand prevent organizations from learning, and in 

the other may force organization to over-invest in control and safety systems beyond what 

is really needed (Proevra, Montefusco and Canato, 2010). 

 

Anyway, according to Reason (2004), the no blame approach has some serious 

limitations; in fact, the focus of a no blame culture is mainly based on the learning 

possibility rather than a really proactive model of managing safety. According to the 

author, the two main limitations are: 1) the no blame approach ignored or failed to 

confront those individuals who willfully and often repeatedly engaged in dangerous 

behaviors that most observers would recognize as being likely to increase the risk of a 

bad outcome 2) the no blame approach did not properly address the crucial business of 

distinguishing between culpable and non-culpable unsafe acts. Just culture goes beyond 

the no blame approach, first by drawing the line between acceptable and unacceptable 

behaviors and blameless unsafe acts (Reason, 2004). Anyway, according to Reason, there 

will always be a grey area between these two extremes. In this area the issue must be 

debated on a case-by-case basis.  

 

Just Culture  

One of the best definitions of just culture is provided by Reason (1997): 

 

Just culture is an atmosphere of trust in which people are encouraged and even rewarded 

for providing essential safety-related information, but in which they are also clear about 

where the line must be drawn between acceptable and unacceptable behavior. 

 

A Just culture approach promotes a questioning attitude, is resistant to complacency, is 

committed to excellence and fosters both personal accountability and corporate self-

regulation in safety matters. Just culture is both attitudinal and structural, relating to 

individuals and organizations. In fact, personal attitudes and corporate culture/way(s) to 

operate can facilitate or not the unsafe acts and conditions that are precursors of accidents 

and incidents. It’s not only about identifying the issue, but it’s mainly responding with 

appropriate action (Flight Safety Foundation, 2004). Just culture is not simply a blame-

free culture, rather a culture of balanced accountability that substantially is what the “no 

blame approach” was missing. There are at least three fundamental elements that 

constitute just culture: 1) a no blame approach to incidents investigation (that has already 
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been extensively explained previously) is more than a characteristic element of an 

organizational culture; the ability to process and communicate information is a valuable 

and distinctive intangible asset that can increase the organization’s ability to generate 

value (Proevra, Montefusco and Canato, 2010) 2) understanding the behavioral choices 

that a person makes is the second pillar of just culture. Behavioral choices that may lead 

to errors are: human errors (can be very broadly defined as a mistake or an inadvertent 

action); at-risk behaviors (are choices made where risk is not recognized or believed to 

be justified); reckless behaviors (a choice made to consciously disregard risk which is 

unjustifiable); intentional violations (an intentional choice made by knowing the 

outcomes of a behavior without stopping in front of the harm it can generate) 3) finally, 

trust is the third element that enables just culture, and glues all the others together and it’s 

critical for shared accountability. Trust in colleagues, especially in leaders, is the 

perception that every individual has about the possibility to receive a fair treatment if after 

an adverse event, regardless their position in the organization or event’s severity. If 

employees involved in complex operations do not speak up, managers and leaders will 

experiment the illusion that the system is working effectively and everything’s fine. 

Reason (2000) argues that humas can be both hazard and hero in adverse events because 

they are able to adjust, compensate and improvise in an imperfect system, but if they feel 

free to do so. By implementing a just culture rather that a blaming culture, or indeed a no-

blame culture, an organization may experiment an increase of safety reporting, trust 

building and a more effective and operational management (Flight Safety Foundation, 

2004). 

 

• Increased reporting  

Just culture can improve reporting of events that previously were not reported at all and 

allows the identification of trends that will provide opportunities to address latent safety 

problems (Flight Safety Foundation, 2004). Anyway, as it will be highlighted in chapter 

3, the reporting process may have some issues due to organizational constraint toward 

operation needs. 

 

• Trust building  

The process of clearly drawing the line between acceptable and unacceptable behaviors 

in a collaborative environment, brings together members of an organization that do not 

have frequent contact in policy decision-making. This contact and relationship together 
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with the common understanding of the limits for punishment, enhances the trust that is at 

the core of developing a just culture. A well-established just culture can help members of 

an organization to better define their own responsibilities and understand the role, 

influence, and motivation of others in the organization. A Just culture can increase 

confidence of front-line employees in management’s common safety related vision and 

values, that must be widespread within all aspects of operations (Flight Safety 

Foundation, 2004). 

 

• More effective safety and operational management 

A just culture will enable and enhance organization’s effectiveness in defining job 

performance expectations, clear guidelines for the consequences of deviance from 

procedures and continuous review of policies and procedures. By applying just culture, 

it’s possible to track whether violations are occurring infrequently or if deviations form 

established procedure are becoming normalized among the workforce (Flight Safety 

Foundation, 2004). Moreover, just culture helps cutting off outdated and ineffective 

management structures that are shown by operational inefficiencies, lost opportunities, 

and safety lapses. While just culture is primarily implemented by a safety motive (Flight 

Safety Foundation, 2004), it is recognized that the same factors which are creating 

accidents are creating production losses as well as quality and cost problems (Capt. 

Bertrand DeCourville, Air France, 1999). 

 

Organizations that adopt a just culture need to acknowledge that employees, in particular 

front-line operators, deal with everyday issues and it’s not rare that crisis explode in their 

hands, but this is not because they are instigators of accidents and incidents, and they are 

more likely to inherit bad situation that have been developing over a long period (Reason, 

1997). Also, just culture has an important role on learning from unsafe acts improving the 

level of safety awareness through the improved recognition of safety situations and helps 

develop conscious articulation and sharing of safety information. As it has already been 

explained, any safety related event must be considered as a valuable opportunity to 

improve operations through experience feedback and lesson learnt, especially human or 

organizational errors (IAEAa). To be able to learn from incidents, it is necessary for 

organizations to recognize that human error can’t be defeated, but managed and 

moderated. According to Reason (1997), in order to manage and improve organizational 

outcome while dealing with human error it is necessary to change the conditions under 
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which humans work. The effectiveness of countermeasures depends on the operators’ 

willingness to report their errors. As has already been said, this willingness depends on 

the atmosphere of trust in which people are encouraged to provide safety-related 

information (Reason, 1997) and the organization’s structure that must encourage and 

horizontal communication and relationship among employees. Finally, the shift from a 

traditional “blame culture” to a just culture can show some tangible benefits that will 

contribute to the overall safety culture. To make this happen it’s important to stress two 

elements that are crucial, yet non mutually exclusive, concepts (Flight Safety Foundation, 

2004): 

 

1. Human error is inevitable, and the system needs to be monitored and improved in 

a continuous way to accommodate those errors. 

2. Individuals are accountable for their actions is they intentionally violate safety 

procedures or polices 

 

A just culture is necessary in organizations that cope with complex systems because it 

functions as a mean of constant monitoring both by understanding the effects of normal 

human error on the system and by demonstrating its resolve to enforce individual operator 

responsibility. This accountability regards the adherence to safety regulations as well as 

reporting inadvertent errors that can alert the organization to latent safety dangers. 

 

At the end of this dissertation about organizational culture, safety culture, organizational 

learning and just culture, in figure 6 are summarized the definitions of the main elements 

that constitute a culture of safety which is of a central importance to achieve high 

reliability traits in organizations that cope with complexity and risk. The lack of even just 

one of these elements does not allow the formation of a true and reliable safety culture. 
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Figure 7 The components of Safety Culture (Flight Safety Foundation, 2004, based on Reason 1997). 

 

 

1.3 The cruciality of leadership and ethic 

 

Culture provides members of the organization with sense of identity and belonging that 

generate engagement toward underlying opinions and values that spread within the 

workforce. Unlike the interpretive approach’s way of understanding the creation of 

culture, organizational culture do origins from the company’s founders or early leaders 

able to inspire people. They set and put in practice specific values and concepts such as a 

vision, a philosophy, a business strategy. When these concepts lead to success, they 

become institutionalized and, on a final instance, they constitute culture. Top managers 

behavior’s is observed and imitated by the workforce that acknowledges it as an example 

to imitate not only under the operational point of view, but also for what regards the 

ethical behaviors (Daft L. Richard, 1983). The CEO (that it’s often called the chief ethic 

officer instead of executive) and all the lines of management should be engaged in 

following some operative and ethical values and they must exercise a continuous 

leadership in the cure and refinement of values. Beyond all the means that have been 

listed in firsts paragraphs such as rituals, documents, publications, ceremonies and so on, 

the CEO and the managers should exploit personal actions as one of the most effective 

means for culture spreading. Every company has a formal ethical code, but any code is 

worthless if not put in practice by leaders (Daft L. Richard, 1983). Organizational values 

are developed and fostered mainly throughout a value-based leadership, a relationship 
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between the leader and the other members of the group, which in turn is based on shared 

and interiorized ideals which are defended and applied by leaders (Daft L. Richard, 1983). 

Today, managers from every company, especially the ones that operate in complex 

industries which may have an impact on the environment and on the public opinion (as 

managers operating in high-risk industries), are always under the spotlight for what 

regards both operative and ethical conduct and concerns. While operative procedures are 

standardized, fixed, and widely shared throughout the organization and operators, ethic 

is personal and unique for everyone, but if contextualized in a work environment, the 

same ethic values can be shared in a group or even in an organization if there are large 

areas of consensus about what constitutes an ethical conduct (Susan H. Taft and Judith 

White, 2007). Ethic is not so easy to conceptualize. An individual’s ethic is constituted 

of its background, history, culture, social and familiar characteristics. Social ethic and 

morality are often observable throughout behavioral norms and values that are indicators 

of an orderly social life. Some principles are codified in laws and rules. Laws, together 

with non-written rules and non-codified social values, constitute the local environment in 

which every individual act: its community, its family, its workplace. It is important to 

observe individuals’ ethic as ethical behavior always implies an action from the 

individual. In an organizational context an individual’s ethical position may be shaped by 

its colleagues and bosses, as well as by the organizational culture. Culture has often a 

strong influence on individual choices and could encourage ethical actions as well as 

reckless behaviors (Daft L. Richard, 1983). For instance, a culture totally oriented toward 

the business needs that reduces safety margins for money savings represents a quite 

widespread attitude, even in industries that deal with a high level of complexity and risk 

that should never compromise safety with money.  

Anyway, despite the complexity of the environment and the challenges of the economic 

and social context, every manager’s first goal should be safety improvement and 

production, and he/she must inspire his/her workforce into taking actions guided by 

strong ethical values and professionalism. Moreover, one of the key elements that can 

really ease the development and affirmation of a culture of safety is again the leadership. 

Leaders are not only appointed managers, but they also generate an influence on the 

workforce that is of crucial importance in the diffusion of a certain kind of culture. 

Mangers’ tasks are mainly focused on analysis of data, planning and control activities, 

resource allocation and so on. Leaders are also capable of caring about every member of 

their team and creating an atmosphere of trust, that allow for influence on members’ 
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behaviors toward a desired attitude. In a high reliable organization leaders may express 

their capabilities by, for instance, leading from the front, walking the talk, creating a 

positive organizational and safety culture, communicate and inspire the workforce with a 

safety vision, leading safety meetings, knowing what can be delegated and what should 

not, providing the team with adequate resources to achieve their goals and so on 

(Franciosa, 2021). 
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Chapter 2 

 

The aviation industry: a high-risk business 

 
In the previous chapter the foundational constructs of organizational design, 

organizational culture, high reliability organizations, and safety culture have been 

analyzed by reviewing the existing literature putting together different conceptions and 

contributes. High reliability organizations were described referring to the general HRO 

theorization, without sector specific references. Indeed, there are many industries 

involved in high-risk businesses so, HROs principles (or just some of them) and safety 

culture base knowledge can be extended, for example, from medicine to nuclear energy 

business to aviation and so on. In this chapter are applied the principles from the previous 

one to the aviation industry, selecting the most appropriate concepts for this industry. This 

chapter’s content is mainly based on Chialastri’s work (2011), from which are taken the 

most salient points useful to reach this chapter’s objective: giving an idea of how some 

principles and concepts are adapted to the aviation industry and how the aviation industry 

works under the point of view of safety.  

The chapter begins with a description of how a company operating in air transport should 

be structured, looking at the structure, hierarchy, type of culture, relationships between 

employees, also outlining sector-specific organizational needs. Some important aspects 

such as safety and risk are described thoroughly; subsequently are provided some 

literature reviews on why an air incidents and accidents occur and on which safety 

approaches and models are used within this industry. 

 

 

2.1 Why is aviation considered highly reliable? 

 

An aviation business must be kept always in high reliability conditions, because of the 

highly disruptive potential of an air accident. Incidents, on the other hand, should be kept 

under track and control to prevent them from becoming more impactful crisis (or 

accidents). Air accidents have a huge impact on the population, on the environment, on 

the company’s reputation and business and on the media and public opinion. A smaller 

impact is usually gained by incidents, as they usually don’t reach the public sphere 



 50 

because of the lower number of damages and losses, but this does not exempt a company 

from learning and taking actions to prevent not desirable outcome from happening. 

In the aviation industry, as in other fields, is crucial to understand the nature of incidents 

and accidents to elaborate ways of prevention and quick recovery. There are two main 

aspects linked to the aviation safety: accident investigations (that are useful to understand 

how and why a certain accident happened) and theoretical models (these provide 

organizational philosophies and frameworks that aim to prevent accidents from 

happening). The point on which it’s necessary to put a stress on, even today that aviation 

has reached very high levels of safety and air travel is considered the safest way to move, 

is accident prevention. In other words, it’s important to focus on the theoretical models 

that can provide the right framework to run an aviation business safely. 

The capabilities of an air operator to prevent incidents and accidents relies mostly on the 

organizational structure and culture, in particular safety culture, and in the capability of 

the company to be rigorous in the employees training and system processes, but at the 

same time to be open and flexible to face uncertainty. This is the starting point for 

resilience and mindfulness, that must be considered a mandatory point for companies who 

want to be highly reliable. 

As we will see in the next chapter, there are other kind of influences and interdependences 

that could limit and threaten the company’s capability of being highly reliable. 

 

 

2.1.1 Organizations operating in the aviation industry 

 

Although aviation organizations can be considered as HROs because of the complexity 

of the systems involved, the risk coming from operations, and therefore some structural 

characteristics, the aviation sector is characterized by some sector-specific traits which 

may make reconsidering the achievement of a pure HRO structure. In the following lines 

will be outlined some salient elements that make it clear what kind of structure, 

managerial approach, resource management and security approach are needed in 

organizations of this kind, which are, by a great extent, similar to other high reliable 

organizations.  

The best job performance is always given when employees and company’s values and 

goals are aligned, and when tasks, procedures and accountabilities are expressed in clear 

way by the management and acknowledged in the right way by the workforce (Boyatzis, 
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1982). Organizational culture in aviation companies assumes an even more important role 

under many different aspects. The fact of having employees scattered in every corner of 

the world, in addition to employees in offices, is a peculiarity of this kind of organizations. 

It should be always taken in consideration that those employees (for instance, cabin crews 

and pilots) are the front-line workers who deal more frequently with issues and crisis in 

an environment full of complexity, characterized by always changing conditions without 

forgetting dealing with demanding clients. This peculiarity requires a substantial effort 

from the cultural point of view, especially for what regards the safety culture and the 

internal climate. Organizational support must be present not only through the provision 

of efficient machinery, procedures, and systems, but also throughout managers and 

leaders who must promote risk management as something that implies an absolute need 

for individuals to make safety their personal responsibility, and correctly interpret the 

limits imposed by law which, as it will be better outlined in the third chapter, is not taken 

for granted. Moreover, the organization must implement effective listening activities to 

intervene promptly on the many issues that arise at the operational and personal level 

among the workforce, and particularly among front-line employees, and if needed, train 

and allow the management to take actions to improve the situation. Aviation companies 

need for sure a strong constructive culture that allows the organization to achieve a 

continuous learning process devoted mainly to safety and employee’s needs. In addition, 

since the aviation industry is subject to continuous ups and downs8 that may depend on 

the most varied geo-political, environmental and health contingent events (another very 

peculiar aspect of this industry), a constructive culture is of crucial importance to better 

face the uncertainty and challenges of the environment, and despite this uncertainty there 

is always the paramount need of maintaining very high safety standards at all times. 

Talking about the structure and communication needs, an air operator should have an 

organizational structure that promotes more horizontal relationships among all members 

also at different levels. Hierarchies should be reduced compared to “normal” 

organizations to favor a widespread communication of safety-related information without 

the fear of repercussions for minor errors (human errors). As it’s easily understood, this 

structure promotes the adoption of a safety management system and a just culture.  

 
8 The aviation industry is often compared to the canary in the coal mines, which given its delicacy and 
sensitivity is the first to die in the event of a gas leak, thus warning the miners that it is time to escape. 
Similarly, aviation is the first industry to suffer hard blows as soon as there is a change, a negative episode 
starting to affect the economy, politics, social disorders, health and more. Just for instance, it’s possible 
to think about what happened to aviation during COVID19 pandemic. 
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2.2 Understanding safety  

 

The perception of safety has changed overtime as also hazards have changed and evolved 

due to societal and technological evolution. Today, in high-risk environments, it is not 

acceptable to be taken unawares due to sudden changes within the system, which should 

be always considered to happen. As such, safety can be defined as the “awareness that 

the evolution of a system will not produce unwanted outcomes” (Chialastri, 2011). 

The concept of safety is very relevant nowadays, even in non-high-risk environments, but 

“making safety” is not a straightforward process for everyone because of some reasons: 

1) managers often do not know how to implement safety 2) there is often a lack of 

knowledge and information related to safety, and safety is always measured negatively 3) 

sometimes seems hard to make a distinction between absence of negative events and 

absence of risks 4) companies, need to survive the market; they need to reach a certain 

level of revenues to compete on the market, but a significant budget’s part must be 

invested in safety (Franciosa, 2021) because even higher costs could be paid in case of an 

adverse event. 

The concept of safety has evolved over time as well as the approach to accident/incident 

investigations. The aviation industry has learned a lot from its mistakes and has applied 

that learning over the decades. Early aviation pioneers had little safety regulation, 

practical experience, or engineering knowledge to guide them. Over time, careful 

regulation of aviation activities, operational experience, and technological progress have 

contributed to significant gains in safety. In the next phases of safety improvement, a 

focus on individual and crew performance or "Human Factors" further reduced accidents. 

Each approach has led to significant gains in safety. However, despite these significant 

advances, there were still opportunities to take preventative action against accidents. A 

careful analysis reveals multiple opportunities for actions that could have broken the 

chain of events and possibly prevented an accident. These opportunities represent the 

organization's role in accident prevention. The term "organizational accident" was 

developed to describe accidents that have causal factors related to organizational 

decisions and attitudes (FAA). A Safety Management System is an approach to 

improving safety at the organizational level and will be described it in the following 

paragraph. 
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Going back at analyzing the concept of safety, it can be conceptualized in three different 

areas: 

• The prevention area (from non-intentional errors) 

• The protection area (from intentional acts) 

• The issue management and damage mitigation areas 

 

These different ways of intending safety can be respectively defined in three main areas 

that also provide a correct definition of each term that often get confused (Chialatri, 

2011): 

 

o Safety (avoid) 

Must be intended as avoidance of non-intentional errors, omissions, coincidence that may 

provoke physical, moral, and indirect harm. Safety has to do with prevention starting from 

training and safety culture diffusion within the organization. 

 

o Security (detect) 

Security differs from safety as it is related to the protection from intentional acts through 

detection of signals. In this area prevention is also key, and it has to do for example with 

inspections, access restrictions and so on.  

 

o Emergency (mitigate) 

When a safety or a security task fails, all those actions and procedures aimed at managing 

the emergency are activated. Safety and security failures lead to serious accident. In the 

emergency field it is no longer about prevention, but protection and mitigations of 

damages. Safety in this area is carried out, for example, through rescue activities, first aid 

intervention, firefighting and so on. 

 

According to ICAO9, System Safety is a doctrine that uses systems engineering and 

managerial techniques to help secure systems in all their life cycles. So, this statement 

refers to the application of engineering and managerial principles, criteria, and techniques 

to optimize safety within operational effectiveness, time and cost, at all stages of the life 

cycle of the system (Chialastri, 2011). 

 
9 ICAO: International Civil Aviation Organization 
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2.2.1 The Safety Management System (SMS) 

 

Aviation safety needs to be managed proactively by all actors. One of the most potentially 

significant and impactful developments that may help break through the plateau is the 

introduction of safety management systems (SMS). Using a performance-based approach 

to improving safety, combined with gathering relevant safety information in a “just 

culture” environment, has advanced the capability of many organizations around the 

world (Flight Safety Foundation, 2017). Safety management benefits the total aviation 

system by strengthening traditional risk control practices and ensuring safety risks are 

managed in a systematic way. Safety management allows room for innovation and 

flexibility: it is less about describing what to ‘do’ and more about how to ‘achieve safety’. 

Safety constraints need to be enforced at all system levels. A Safety Management System 

provides the framework for this to happen in a systematic way (EASA10). A SMS is an 

aviation standard decision-making tool, thus it has to be a decision-maker's tool, not a 

traditional safety program separate and distinct from business and operational decision 

making (FAA11). According to the Safety Management International Collaboration Group 

(SM ICG), a SMS is a series of defined, organization-wide processes that provide for 

effective risk-based decision-making related to a daily business. The Safety Management 

System focuses on maximizing opportunities to continuously improve the overall safety 

of the aviation system.  

 

The key processes involved in the SMS are the following (Chialastri, 2011): 

1. Hazard Identification, allows to identify hazards related to the organization 

2. Occurrence Reporting, consist in the acquisition of safety data 

3. Risk Management, a standard approach for assessing risk and applying control 

over issues 

4. Performance Measurement, tools at management’s disposal for analyzing whether 

the organization’s safety goals are being achieved  

5. Quality/Safety Assurance, processes based on quality management principles that 

support continuous improvement of the organization’s safety performance.  

 

 
10 EASA: European Union Aviation Safety Agency) 
11 FAA: Federal Aviation Administration (USA) 
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Implementing a Safety Management System has a crucial impact on safety. In addition, 

it helps the organization to effectively conduct internal processes, achieve business 

objectives and demonstrate a good business practice: it provides information for more 

effective decision-making, improves safety by reducing risk of accidents, provides for 

better resource allocation that will result in increased efficiencies and reduced costs, 

strengthens corporate culture, demonstrates corporate due diligence. Moreover, 

organizations that implement a Safety Management System show a top-down 

commitment from management and a personal commitment from all employees to 

achieve safety performance goals, a clear roadmap of what the SMS is and what it is 

supposed to accomplish, an established practice of open communication throughout the 

organization that is comprehensive and transparent, and where necessary, non-punitive 

and an organizational culture that continuously strives to improve. One of the most 

important things concerning safety is that the Safety Management System is a 

proactive/predictive set of tools, as such, it differs from a flight safety program that is a 

reactive tool that focuses on only one part of the system (air operations usually). This 

aspect marks and important further step from a reactive culture towards a proactive one. 

The introduction of the Safety Management System forces air operators to adopt a 

proactive approach. The SMS also differs from a quality management system, in fact a 

SMS focuses on the safety aspects of the organization while a quality management system 

focuses on the services and products of the organization. Most importantly, a quality 

management system focuses on conformity rather than on hazard as the Safety 

Management System does. Both non-conformity and hazards can impact safety. Anyway, 

both systems are useful if used in a complementary way by the management; quality 

management principles are essentials to ensure Safety Management System’s 

effectiveness. From the implementation of a Safety Management System come some 

managerial implications. The senior manager or the accountable executive is accountable 

for establishing the SMS and allocating resources to support and maintain the SMS 

effective. Moreover, the management is responsible for implementing, maintaining, and 

adhering to SMS processes in their area and employees are responsible for identifying 

hazards and reporting them. So, the management should also establish a culture that 

facilitates and motivates employees in engaging in reporting activities (SM ICG). 
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Figure 8 What is a Safety Management System? (EASA and ICAO Annex 19) 

 

A Safety Management System requires the organization to examine its own operations 

and the decision-making around those operations. SMS allows an organization to adapt 

to change, increasing complexity, and limited resources and it also promote the 

continuous improvement of safety through specific methods to predict hazards from 

employees’ reports and data collection. Organizations will then use this information to 

analyze, assess, and control risk. Part of the process also includes the monitoring of 

controls and of the system itself for effectiveness. SMS will help organizations in 

complying with existing regulations while predicting the need for future action by sharing 

knowledge and information. Lastly, SMS includes requirements that enhance the safety 

attitudes of an organization by changing the safety culture of leadership, management, 

and employees. All these changes are designed to help the organization incorporate all 

three forms of rationale-reactive, proactive, and predictive thinking. The Safety 

Management System has generated a wide support in the aviation community as an 

effective approach that can deliver real safety and financial benefits. SMSs integrate 

modern safety concepts into repeatable, proactive processes in a single system, 

emphasizing safety management as a fundamental business process to be considered in 

the same manner as other aspects of business management. SMS’s structure provides 

organizations greater insight into their operational environment, generating process 

efficiencies and cost avoidance. Some participants have found that benefits begin to 

materialize even in the early reactive stages of implementation. This continues as 
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organizations evolve to incorporate all three phases-reactive, proactive, and predictive 

into their processes (FAA). 

 

 
Figure 9 Safety evolution (FAA.gov) 

 

The Safety Management System is based upon four main pillars (Franciosa, 2021): 

 

• Safety policies and objectives 

This point is about the management’s commitment toward safety, outlining which are the 

company’s safety accountabilities and responsibilities. Other elements relating to this 

point are the appointment of key safety personnel and the coordination of emergency 

response planning (crisis management). The aim of the Emergency Response Plan (ERP) 

is to provide a systemic approach to the management of the operator’s activity following 

a significative non-planned event or during an emergency.  

 

• Safety risk management 

This hallmark is related to the assessment and management of risk, a concept that will be 

outlined within the next paragraph. Part of this point are mainly hazard identification and 

safety risk assessment. Risk management is a crucial element of the SMS, and the safety 

manger is the key figure accountable for the implementation and good functioning of the 

SMS; he/she facilitates hazards identification, analysis and mitigation of risks, monitors 

the implementation of actions aimed at mitigating risks, provides safety reports, maintains 

management safety related documents, guarantees the availability of training on safety 

matters, provides safety related advices, guarantees the follow-up regarding internal 

investigations on events.  
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• Safety assurance  

This point relates to measurement and improvement part, in fact, its main contents are 

safety performance monitoring and measurement, management of change and continuous 

improvement of the Safety Management System. Safety assurance is a set of processes 

and activities by which the organization verifies the performance and effectiveness of the 

SMS. It also determines if the SMS is compliant with safety objectives and requirements 

ensuring its continuous improvement. This consists in 1) the definition and monitor of 

safety performance indicators (SPI) to measure organizational safety performance 2) to 

evaluate SMS’s efficacy by confirming that all the measures taken are working properly 

and are effective in ensuring safe operations 3) monitoring of the compliance with 

regulations and standards. To achieve this, it’s of crucial importance that safety and 

quality (compliance monitoring system) are integrated.  

 

• Safety promotion 

Finally, safety promotion is linked to the recurring training activities and the widespread 

communication of safety principles within the organization. It’s of crucial importance in 

organization such as air transport operators that the workforce owns a complete 

knowledge for the executions of their tasks, and they are also accountable for the safety 

of those assigned tasks. This goal is mainly achieved with individuals’ continuous 

training. Communication aims at generating awareness of the SMS and issues concerning 

operational safety; communication should also clarify why some actions are taken and 

some procedures are introduced or modified. 

 

These four key pillars sustaining the Safety Management System are based on a solid just 

safety culture which is in turn based on a strong managerial commitment (Franciosa, 

2021). 

 

 

2.3 Understanding risk 

 

As well as it is for safety, also for risk there is a need to clarify some concepts and to 

make some distinctions. Often, in the common language, risk and hazard can be wrongly 

intended as synonyms, but they are not, actually they are two different concepts. While 



 59 

hazard contains the harmful potential, risk implies only the probability, with the 

consequence that the risk can never be eliminated as long as there is a source of hazard. 

ISO defines risk as “the effects of uncertainty on objectives” that is about the incomplete 

knowledge of events on an organization’s decision making (Chialastri, 2011). Finally, 

risk can be defined more precisely as “a system condition that can cause injury or death, 

rupture or destruction of material so, damage to the environment” (Cacciabue, 2010). In 

organizations, whether there is the management of high-risk business or not, risk 

assessment is commonly carried out by using a risk matrix. For an organization to be 

confident in its likelihood of meeting its goals, a risk management framework is 

paramount.  

Risk assessment is made up of three parts: 

 

1. Identification  

This first step requires a thorough investigation of the company context in terms of 

sources of risk, sector of operation, operational processes, assets, outcomes. Once risks 

are identified it’s important to keep track of them. 

 

2. Analysis  

At this stage an evaluation of the likelihood of the risk to materialize is made, as well as 

the scale of the impact on the organization. Analysis can be quantitative and qualitative.  

 

3. Evaluation 

In this phase the results of the risk analysis are evaluated by using the documented risk 

acceptance criteria. Then, a prioritization of the risks it’s crucial to understand on which 

risks it’s important to focus more. Risk is subject to and objective evaluation process that 

allows further decision making (acceptance or rejection). A risk matrix is used for ranking 

events and decide whether there is the need to accept the risk or reduce it through 

mitigations. Decision needs to be based on underlying analysis that will tell what will 

cause the unsafe event and what an organization is already doing to control it. Moreover, 

the risk matrix can be customized to reflect the context of each organization and industry 

and may be subject to the agreement with its regulatory authority (ICAO). Risk in aviation 

is classified similarly to risk in other industries. As shown in Table 1, Risk matrix 

provides two axes, one for the impact of the event and the other for the likelihood of the 

event to happen, that must be assessed before something could happen.  
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Risk in aviation is classified according to ICAO (2006) in 5 different level of severity:  

1. Negligible, absence of damages 

2. Minor, small damages to the environment and the system 

3. Major, severe damages to the environment and the system 

4. Hazardous, severe harm, highly severe damages 

5. Catastrophic, hull loss of the system and death 

 

And in in five levels of probability: 

a. Frequent, likely to occur many times (has occurred frequently) 

b. Occasional, likely to occur sometimes (has occurred infrequently) 

c. Remote, unlikely to occur but possible 

d. Improbable/Extremely remote, very unlikely to occur, but possible  

e. Extremely improbable, almost inconceivable that the event will occur 

 
Table 1 Risk Matrix (Rielaborated from Chialastri, 2011, and ICAO) 

Impact → Negligible Minor Major Hazardous Catastrophic 

Likelihood  1 2 3 4 5 

Frequent E≥10-3      

Occasional 10-3≤E≥10-5       

Remote 10-5≤E≥10-7      

Improbable/Extremely 

remote 10-7≤E≥10-9 

     

Extremely improbable 10-9≤E      

 

Moreover, risk is clustered as acceptable, tolerable, or unacceptable, highlighted in the 

table respectively as green, yellow, and red boxes. The black box in the table can be 

intended as the so called “black swan” or unlawful interference, represented by a 

catastrophic, extremely improbable, and often unexampled event, for instance, 

Germanwings 9525 flight on March the 24th, 2015, when the co-pilot committed suicide.  

Once identified the degree of risk, it must be mitigated by apporting action aimed at 

reducing potential consequences’ severity, probability and frequency, and risk exposure 

at the lowest level possible and acceptable. It’s understood that improvement actions, 

once implemented, need to be monitored. 
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The bow tie model for instance, is used to assess, manage, and communicate risk within 

the organization, as it helps in the visualization of risky situations. The main aim of this 

model is to provide a comprehensible understanding of the relationship between risks and 

organizational events; more specifically the relationship between causes of issues, events 

escalation to certain outcome which measures may impede the occurrence of those events 

and the actual measure implemented to limit consequences. An advantage of this diagram 

is that it considers all the possible scenarios showing how much the organization is 

capable to face them. 

 

 
Figure 10 The Bow Tie Model (ICAO) 

 

From an operational point of view, risk assessment is based on the perception of the risk 

of those individuals involved in the process of risk assessment. The evaluation therefore 

depends on the psychologic attitude toward risk and safety, the available information, the 

alternatives present in the system and the needs of the moment (Chialastri, 2011). 

 

By dividing the risk area in three part it’s possible to identify risk expectancy, risk 

sensitivity and risk penalty. Risk expectancy is related to the likelihood of an event to 

happen. In the specific case of air operation for instance, during a flight, it is not possible 

to carry on an exact analysis of what may happen, so operators rely on their experience 

and their perception of risk, but their judgement depends also by their personality, 

motivation, and circumstances. Risk sensitivity refers to the available resources in each 

situation. If a very adverse event occurs, risk sensitivity will depend on the resources 

available or not that could improve or worsen the situation. To make an aviation related 
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example, a rare event could be an engine failure during take-off; if the weather is fine, 

with calm winds and good visibility in daylight, the resources available will be adequate 

to face further complications. Risk penalty is referred to the possible outcome of an 

already compromised situation. If for instance there is an already not working part, what 

are going to be the outcomes if the system involving that specific part has a failure? Just 

to make an aviation example, what could happen if the engine fire preventions system 

does not work and for disgrace occurs a fire into that engine? (Chialastri, 2011) 

 

Anyway, risk assessment in the aviation industry is carried out based on assumptions that 

have a very remote probability to happen during real operations, for instance thinking that 

operators own the complete knowledge of the system, and also every consequence of 

every possible action; thinking that operators are extremely sensitive to all variations so 

that they can evaluate every single difference among the possible alternatives; thinking 

that operators can exercise an Olympic rationality coping with complexity as they were 

machines, according to a rigorous logic and deductive reasoning. Reality tells that humans 

are more instinctive in the decision-making process, and as said before, humans rely more 

on experience and feelings. In this respect, there are operative conditions that often 

require some compromises between performance optimization and execution speed. As 

argued by Chialastri (2011), problems do not follow the classic scheme of decision-

making, but they may occur at the same time. Moreover, there are some elements that 

may alter the perception of risk in individuals that, as it has already been said, must be 

seized for the purpose of risk assessment. There are some risk-prone mental attitudes that 

are influenced by personality elements, momentary psycho-physical conditions, 

perception biases. For instance, the operative routine is dangerous to operators, as they 

can become addicted to routinary tasks lowering their attention span rising the chances of 

committing errors. A danger situation may also be misinterpreted in case of mental 

attitude prone to invulnerability, fatalism, machism, or because of phobias, fears or even 

conformism. There are also vindicative attitudes toward the organization to which one 

belongs. One of the most dangerous mental attitudes in aviation is the confirmation bias12, 

that could be also translated as obstinacy, for instance the obstinacy to land at every cost 

 
12 The confirmation bias is the tendency of keeping valid your own wrong beliefs despite the inputs you 
receive, which are correct, are against those beliefs. 
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on the airport even if the whole approach has not been carried out correctly (Chialastri, 

2011).  

 

A quick focus on hazard 

At the beginning of this paragraph about risk, it has been outlined the difference between 

risk and hazard. To refresh the concept, hazard contains the potential of causing harm. In 

aviation hazard may be distinguished in three kinds: boundary hazard, evolutionary 

hazard, and performative hazard (Anderson, Fairbrother, Felici, Hanley, McKinstry, Ure, 

2011). A boundary hazard consists in the different perception of hazard by two different 

kinds of professionals. For instance, people working in offices will show less concern to 

certain operational issues than operators, such as flight crews, that will be of course more 

concerned. The evolutionary hazard is related to the technological evolution that 

continuously challenges operators that try to understand the opaque systems working 

behind the machine. In fact, new technologies bring more complexity and new procedures 

to be trained on. If an operator does not update his/her skills throughout recurring training, 

the possible risk is about not having sufficient knowledge to ‘drive’ operations in the 

desired direction but could mean to be forced to chase them. A partial knowledge of a 

system can also lead the operator to the performative hazard. This occurs when an 

operator experiments by his own new way of using the system and its functions. 

 

 

2.4 Why air incidents and accidents happen 

 

As already mentioned, there is a substantial difference between the concepts of accident 

and incident: accidents are events with serious outcomes on the system’s integrity, on the 

involved people lives and on the environment. Accidents happen in a casual way, they 

are not easy to predict, for instance, sabotage and terrorist attack are not labeled as 

accidents, while the loss of control of an aircraft that ends up crashing into terrain 

generating lives loss and hull loss (aircraft’s total destruction) is considered an accident. 

Incidents are events of a certain severity but that for a series of circumstances have not 

caused harm (loss of lives or systems). For such a reason, incidents are of crucial 

importance to improve safety, exploiting the fact that nobody got harmed, learning the 

lesson for the future by improving training, regulations, procedures and if necessary, 

organization’s approach to safety. For instance, if two aircrafts come too close to each 
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other while flying for some sort of reasons, it’s the case of an incident. In fact, nothing 

happened, but if an imponderable element had intervened that went beyond the actors’ 

control, an accident could have occurred. The difference between accident and incident 

is substantial because if not considered it can compromise the statistics creating 

misunderstandings. So, how so we measure safety? In the aviation industry one of the 

most common practice is looking at the accident rate, that puts in relationship the 

incidence of accidents with the amount of operations carried out (for instance, the number 

flights in a year time) (Chialastri, 2011). 

 

As already said, the aviation industry has learned a lot from its mistakes, and accident 

investigative work has matured, as has the industry’s ability to capture data to inform 

those investigations so that they can produce robust mitigations, which have been applied 

in better technology, procedures, and training (Flight Safety Foundation, 2017). But 

discovering the real causes of an air accident/incident is not straightforward. The main 

reason behind this complexity can be sought in the fact that there is never only one cause; 

the dissemination of preconditions plus a final failure generated the event. To carry out 

an investigation that sheds light on the real causes of an event it is necessary not to dwell 

only on the surface, but also to thoroughly investigate within the 

organizational/managerial levels (if the case requires so, of course). It’s however 

necessary to understand, once assessed the preconditions, what went wrong at the final 

level establishing the correct level of responsibility to each part; it’s important to make a 

distinction between original cause(s), preconditions, and final actors. 

According to Hollnagel (2010) a good explanation of an accident investigation: 1) must 

be compliant with methods which are accepted by the scientific community or by field’s 

experts 2) must relate in an unambiguously way structures and context’s functions where 

elements and actors have produced the investigated facts 3) must allow a corrective 

outcome achievable under the economic and human point of view.  

The path that leads from the cause to the corrective measures is influenced by different 

factors such as culture, economy, regulations and others, and the approach toward safety 

has changed overtime before reaching acceptable values of risk. There have been some 

resistance factors that have contributed to a delay in the affirmation of an effective 

mindset to achieve a greater system safety. These factors can be studied by making an 

analysis of the evolution of the approaches to accidents and incidents along the timeline. 

A study of this kind is useful as other high-risk industries are following the aviation 
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industry’s path toward safety (for instance the healthcare industry). Before and in the ‘50s 

the approach to safety was extremely fragile and reactive, linked mainly to the operators’ 

subjective perception of risk. At that time, the accident rate was quite high, and the main 

cause was human factor intended as a phenomena that could reduce cognitive resources 

on board. Technological aids and navigation equipment where insufficient and scarce 

both on aircrafts and for air traffic controllers, and as a result the workload was excessive; 

moreover, there was often a climate of disparity among the operators because of 

exasperated hierarchies especially inside the flight deck. These issues led to what were 

classified as loss of control accidents. Investigations acknowledged that some human 

constraints were threatening safety and the human factor was identified in human 

limitations, in physical and psychological performances that influenced the aircraft 

piloting. Therefore, in the following years, between the ‘60s and the ‘70s, new 

technologies have been implemented: 1) the improvement of on-board systems13 2) the 

innovation of air navigation services14. The introduction of these systems drastically 

reduced the number of accidents so that the percentage settled on an acceptable value. 

However, during the ‘70s a new threat was appearing: the controlled flight into terrain 

(CIFT). There was a significant number of accidents that occurred during the approach 

final stage involving perfectly working aircraft and well-trained crews. Because of these 

events, the focus switched from technology to the human individuals, and actions were 

soon taken to start studying operators’ behaviors and interaction while at work. The 

introduction of on-board recording systems15 and later of simulators, allowed to study 

how to improve safety by improving the relationship among crew members. So, in the 

‘80s was introduced a specific mandatory course called CRM (crew resource 

management) which aim is to make operators aware of the human resources available on-

board, also optimizing hierarchical relationships. Again, the accident rate curve decreased 

drastically after these actions implementation, even if another worrying phenomenon was 

taking place: the tendency of taking wrong decisions. Anyway, in the ‘90s the curve of 

events started to rise again, and the cause was surprisingly again the loss of control. The 

 
13 The adoption of systems on board such as the auto-throttle and flight director which are computer 
capable of lowering enormously the operators’ workload (Chialastri, 2011). 
14 On the ground, NDB (non-directional beacons) were replaced by the more precise VOR (very high 
frequency omnidirectional range) improving the signal’s reliability for approaching airports; moreover, 
the ILS (instrumental landing system) technology to precisely guide the aircraft during the final approach 
phase was introduced (Chialastri, 2011). 
15 New instruments such as the Flight Data Recorder and the Cockpit Voice Recorder allowed to start 
studying operators’ behaviors while immersed in the real work context (Chialastri, 2011). 
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reason behind this was found to be the stronger automation of systems. Operators had a 

non-complete knowledge of the rationales behind the automation. The cure for this issue 

was extensive and continuous training. Another kind of accident emerged in the ‘90s: the 

organizational accident. Attention began to shift to the more difficult to access factors, 

such as internal practices and incorrect managerial approaches. Today, investigations try 

to a great extent to deep dive throughout the preconditions that made the accident/incident 

happen and find the real causes. Unfortunately, the curve has never reached the zero-

accident point, and probably it will never happen, but organizations, regulatory bodies 

and professionals must exploit all the available means to guarantee the highest safety 

standard level achievable. 

 

 

2.4.1 Reactive vs proactive approach 

 

According to examined literature and documentations, it’s evident that aviation tends to 

accident prevention, so tends to safety. The transition from a reactive approach to a 

proactive one is strongly related to the air accident investigation approaches evolution 

(described in the previous paragraph). This has helped aviation reaching very high safety 

standards, allowing the industry to gain more high reliability characteristics.  

Reactive safety in fact, as already outlined, does not allow for provisions and actions are 

taken only once the adverse event has happened to limit the damages or at least to learn 

for the future. This approach is also known as blood priority approach, and as emerges 

from the literature, an industry that is concerned with a high-risk business can’t pay the 

price, both economic and human, of accidents. Proactive safety assumes that actions are 

taken before any potential accident may occur. Of course, a proactive approach needs 

more economic and skills resources, but most importantly, it needs a pervasive spread of 

an effective safety culture within the organization. As safety approaches evolution and 

investigative behaviors are strongly related, it’s possible to identify two main 

distinguished approaches to investigations: 1) the individual approach, more related to 

the reactive approach to safety, which states that issues are generated by operators 

because they lack in rules compliance 2) the systemic approach, that agrees with a 

proactive perspective and is more organizational oriented, trying to understand which 

organizational factors paved the way for accident to happen (Chialastri, 2011). 
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In the following table is provided a synthesis the two perspectives with their key 

characteristics. These change of mindsets and behavior toward safety culture are the result 

of actions taken following some emblematic accidents that changed aviation forever. 

Tenerife (1977) and Dryden (1989) accidents for instance are two key accidents in the 

aviation history (Chialastri, 2011). 

 
Table 2 Reactive vs proactive approach (Chialastri, 2011) 

Individual approach - Reactive 

perspective  

Systemic approach – Proactive 

perspective 

Mistakes are not allowed: who makes a 

mistake goes through individual 

punishment. 

Making mistakes is human. Human Factor 

is crucial in the management of high-risk 

businesses. 

The culture of blame: the focus is on 

finding someone to blame rather than 

concentrating on facts that happened. 

The focus is on understanding how 

things went wrong and why, learning for 

the future rather than blaming someone.  

Failure is individual: the organization is 

not involved and does not need to check 

and correct anything. 

Failure is at a system level: a disruptive 

event is the result of a sequence of 

previous flaws. 

Defensive approach by individuals, who 

threatened by the management, will not 

speak up on individual and system issues. 

System proactive approach: consist in 

the preventive identification of the latent 

causes of incidents.  

Management of information: a few 

individuals oversee managing disciplinary 

measures and have access to information 

regarding incidents. Information is 

accessible to few and is not transparent. 

Risk prevention and mitigation: organic 

theoretical and practical risk evaluation 

(Safety Management System).  

Blame is put only on front-line 

operators as the crisis exploded in their 

hands.  

Errors are symptoms of flaws already 

existing the system. 

Systems are safe, it’s the human being 

that brings problems inside the system 

causing its collapse. 

Systems are not safe and perfect by 

themselves. It’s the human work on the 

system that creates safety, adjusting 

actions accordingly to the variable nature 

of operations. 

 

But how did this change of paradigm has happen? In absence of literature, studies and a 

proper regulation, aviation safety has evolved by breaking and lowering many barriers. 

Diffidence and skepticism were extremely widespread attitudes in the community of 

operators (the pilots in this specific case), who adopted autocratic, authoritarian, histrionic 

attitudes. Moreover, in one hand old style pilots weren’t keen on recognizing and 
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admitting their own errors, and in the other they were threatened by the organizations’ 

punitive mindset, as they were also considered the only responsible for the safety of 

operations. These characteristics have forced to slow down the affirmation of a mindset 

that recognizes humans’ weaknesses and the fact that humans need each other help and 

support to face both personal and professional life. For instance, is common today within 

the pilots’ community, to reach out for help by peers or psychologists. On the other hand, 

there was a great lack of knowledge regarding human performances and limitation. 

Another significant resistance was represented by the lack of a systemic approach because 

it was actually easier to blame and remove the culpable operator without having to dig 

into the complexity of organizational processes where preconditions may be present. 

Also, a bureaucratic approach by the organizations’ side did not help the shift; while at 

the beginning air transport was characterized by a pioneering approach, in the following 

years, organizations became rigid by codifying every procedure and by adopting a strict 

‘command and control’ managerial style. It would have taken some more years (and 

unfortunately accidents) to arrive at the affirmation of a both rigorous and flexible 

approach which could reflect the principles of resilience. All these conditions not only 

have hindered the affirmation of a safety culture based on a proactive approach, but also, 

they didn’t improve safety. Today, aviation safety has overcame many all of the above 

listed barriers and can count on a systemic approach that attributes the right level of 

responsibility to each member of the system, starting from the top management until the 

front-line workers; a wide regulation, national, international and global (which sometimes 

come into conflict) that serves as a reference for air operators, which in turn also makes 

use of an internal regulation to be provided to operators; a strong internal commitment 

which is the result of both a strong cultural investment with the diffusion of a just culture 

and the appointment of key figures, such as the accountable manager (already mentioned 

in the Safety Management System part) that motivates the workforce in participating into 

the safety creation process by encouraging reporting activities. Effective reporting exists 

thanks to information circulation that is used to quick respond to sudden negative events 

and to detect early signals that may become a crisis, generating a chance to act in a 

preventive way. Every reported event goes through risk assessment and in relation with 

other events allows the detection of current trends. In this landscape air operators and 

regulatory bodies are no longer alone, they receive support from many sources that could 

be for instance national agencies as the NTSB (National transportation safety board) or 
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the Flight Safety Foundation, that collect and elaborates data with the aim of elaborating 

and providing suggestions (Chialastri, 2011). 

 

 

2.4.2 Conceptualizing aviation adverse events 

 

There are three different ways of interpreting accidents/incidents causes in aviation. It is 

possible to mention the political approach, the engineering approach and the professional 

approach. 

 

The political approach 

This approach is based on the fact that adverse events happen because economic revenues 

are placed before safety needs by the management. Safety investments are not a priority 

for organizations adopting this kind of approach; in addition, these organizations go 

further by subtracting economic resources from maintenance, training, and other 

important organizational functions (even if they are directly related to safety) while 

reducing the staff to a minimum, making the remaining personnel work at the limit. 

Mangers are pushed by higher levels of management to peruse the path of money saving 

to meet some performance objectives, even if this means to set aside ethical management 

principles. Some factors contributing to the adoption of money saving behaviors are for 

instance the competitiveness of the market, the way the company is organized and its 

mindset/culture, the negligence of regulatory and control bodies. Moreover, the 

management may be oriented toward a short-term revenue model, can’t be capable of 

thinking globally or may be interested only on their personal affirmation. A solution that 

could work in this case is to rise the penalty level in case of events happened because of 

ethical transgressions related to money/corruption. Even if this may sound against a no 

blame approach, in high-risk industries it’s paramount to strongly discourage safety 

penalization in favor of profit (Chialastri, 2011).  

 

The engineering approach  

This approach is characterized by a strict command and control managerial style. Within 

this approach human individuals are treated as the weak part of the system, the one part 

from which problems origin. People are considered disorganized, inaccurate, negatively 

affected by distractions and emotions, all of which affect their performances. On the 
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contrary, machines are precise, ordinated, can’t be distracted, are not influenced by 

emotions, and exercise a rigorous logic. For such reason, this approach is also known as 

the techno-centric approach. This logic’s aim is to replace as much as possible the human 

being with the machines. Individuals experimenting this logic are deprived of their 

decision-making capacity, which at best is widely restricted. This vision’s paradox is that 

by reducing operators’ decision-making capacity it also reduces the operators’ possibility 

to know in an appropriate way the system they are working with. This paradox of course 

widely compromises safety. So, what happens in case of problems during flight 

operations is that given the complexity and automation of the systems in use, operators 

should know the rationale behind automation, in a way to build some cognitive links and 

paths to recall how to complete actions. This awareness is achieved only with a strong 

training effort which aim is to contextualize actions so that operators understand the whys 

of those actions (Chialastri, 2011). 

 

The professional approach 

Optimal techniques, attitudes, and procedures, which constitute best practices, are defined 

in the aviation professional community, as well as in all the other professional 

communities. Often, especially in the aviation industry, these practices are handed down 

orally between operators, to make colleagues belonging to the same professional 

community more aware of the sneaky threats that complex systems often conceal. 

According to some authors belonging to the pilots’ professional community, (Pezzopane 

et al., 2000), safety derives from the correlation between on-board available resources 

and task toughness. If resources are greater than task difficulties there will be a condition 

of safety; if resources and difficulties are equal there won’t be margins for occurring 

problems or mistakes; if difficulties exceed on-board available resources there will be a 

condition of potential danger, a situation in which only elements out of the operators’ 

control may determine the outcome. For this reason, this approach is known as the margin 

strategy. The concept of margin is present throughout the commercial aviation industry. 

For this reason, the operating margins are not only at operators’ discretion, but are also 

imposed by the regulatory bodies since margins can truly make the difference between a 

situation initially compromised that turns well, and a compromised situation that turns 

bad in the absence of margins. Therefore, for example, aviation regulations require crews 

to take on more fuel than the strictly required quantity for a flight, because that extra 

amount represents a margin that in case of any contingency guarantees a certain freedom 
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in finding solutions. Even aircraft must pass structural tests in situations that would be 

unimaginable to be certified, and pilots are trained to face situations that have a very low 

likelihood to happen as already mentioned. The presence of all these margins guarantees 

protection from any potential operator’s error. But what actually happens unfortunately, 

facilitates the erosion of some of these margins. For instance, the lack of investments in 

safety contributes to the erosion of margins. Air operators tend to cut costs by reducing 

training time, by simplifying the recruitment processes, by laying off workers exploiting 

at the limit the remaining ones, by cutting fuel on-board at the minimum allowed by law, 

by cutting resources to maintenance and so on. Therefore, the system is kept safe from 

generating accidents only thanks to on-board systems’ high reliability, to the operators’ 

effective training received previously, to the airports safe infrastructures. In this way, 

some system’s flaws may remain hidden and sneaky, so that when even the last element 

of chain fails the accident happens.  

 

 
Figure 11 The margin strategy. How the real situation appears (Chialastri, 2011) 

 

In such situation that already begins with a fair level of compromise, much is entrusted 

to the operators’ resources ranging from licenses to experience and the individual pisco-

physical situation. The operators’ first key resource is airmanship, that in a few words 

consists in the ability to exercise sound judgment, to evaluate the contingent situations 

thanks to the experience and skills. Pezzopane et al. (2000) elaborated the SAFER model 

where SAFER stands for Self, Aircraft, Folks, Environment, and Risk. The authors 

illustrate how by owning a thorough knowledge of yourself, your system (the aircraft), 

your team, the physical and organization environment you are surrounded by, and the risk 

level, operators are more aware of possible threats, and this allows them to develop 

barriers against behaviors that undermine safety, their own and the system’s one. These 
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five principles that constitute airmanship are based in turn on three foundations: 

discipline, skills, and training. Discipline relates to the acknowledgement of the rationale 

behind the rules; skills are both technical and non-technical capacities and must be always 

maintained and improved (Chialastri, 2011); training, as it has already largely stressed, is 

paramount for operators in high reliable contexts.  

 

 

2.5 Different models of safety 

 

Safety models have followed the evolution of organizational structures as well as that of 

accidents. They are therefore linked to their time and often respond to the industry needs. 

It is possible to consider three main models that serve to conceptualize the main areas of 

interpretation of the organizations in which incidents occur. The three models are: the 

liner model, the organizational models, the complex models. Each model presents some 

theories that differ in some respects, while remaining consistent with the general line of 

thought of their reference model. For instance, for the Linear model will be outlined the 

Domino model; regarding the organizational models will be described the Swiss Cheese 

Model by Reason and the SHELL Model; complex models are divided into three main 

conceptualizations, the Normal Accident Theory (NAT) by Perrow, the High Reliability 

Theory (that have been both described within the first chapter), and the Resilience 

Engineering Approach, which the main author is Erick Hollnagel, that will be described 

at the end of this chapter. 

 

  

2.5.1 The linear model 

 

The linear model sees its origins in the ‘30s from the Taylorism. In fact, this model fully 

reflects Taylor’s philosophy of scientific management, where everything was organized 

in modules, everything had to be empirically measurable and quantifiable to be universal. 

From the safety point of view, Taylor’s thought takes the form of a sequential model 

called domino effect, which the greatest exponents, author of the model, was Heinrich. 

According to this linear model, a sequence of elements is destabilized by a single initial 

event, which triggers a chain effect that propagates until the outcome. Therefore, by 

following this line of thought, accidents were understood as events related to others, and 
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the only way to make some prevention was trying to break the chain of events. As it can 

be easily understood, this model has some serious limits: it relies on events defined in an 

arbitrarily way with a retrospective logic, considering only the causal factors that are 

present in the chain. Moreover, the relation between some causal factor of the chain and 

the outcome is given for granted. According to Fabrizio Bracco16, this kind of model may 

work only in organizations that apply a culture of blame, because a linear model can 

directly lead to the culpable element of the chain (Chialastri, 2011). 

 

 

2.5.2 Organizational models  

 

Linear models are soon replaced by systemic models. By the ‘60s, a new way of thinking 

in the scientific community and new conceptualizations of organizations, promote the 

shift toward models that consider the relationship between the many systems parts, and 

investigations following an accident will also investigate the elements not directly 

involved in the event. In this regard, new organizational models begin to be implemented. 

 

Reason’s Swiss Cheese Model  

Reason’s model analyzes the different operational levels in which each barrier against 

error presents flaws (the holes in the cheese), which if aligned will lead to the accident. 

 

 

Figure 12 The Swiss Cheese Model (Reason, 1999) 

 
16 Fabrizio Bracco is Professor of the Psychology Course at Università di Genova (Chialastri, 2011). 
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This model’s starting point is based on the fact that accidents do not originate from a 

single error made by an individual. They are the outcome of some system preconditions 

triggered by a final action. So, Reason moved the focus from the individual’s 

responsibility to the organization and institutional responsibilities. As it can be seen from 

the scheme of the model in figure 12, between the triggers generated by the environment 

and the accident, there are several Defense Barriers17. Each barrier, as there are no totally 

error-free systems that are created by humans, comes with some ‘opportunity holes’ that 

could allow an issue to become an accident. This happens when a single hole of each 

barrier aligns with each other, allowing the issue to degenerate also accumulating harm 

potential. It’s possible to explain in detail the different defense barriers adapting them to 

the aviation industry context and explaining where the Barriers may fail and why 

(Chialastri, 2011): 

 

o The institutional level  

Some safety measures are made available such as the enactment of legislations governing 

air transport, directives, and suggestions to spread safety culture, programs to which 

airlines must comply to operate in the air transport industry, the creation of control bodies 

meant to verify the compliance by air operators. At this level there may be failures in 

different areas; for instance, failure to transpose European legislations, insufficient staff 

to carry out checks and so on. 

 

o The organizational level  

At the organizational level there is the involvement of the top management that takes 

place throughout selection programs, provision of equipment, management and control 

activities, institutional relations. At this level flaws may occur for example in the selection 

process by using non-meritocratic selection methods, too “soft” checks on operations, 

maintenance made trying to save on spare parts, systematic violations of norms and rules 

and so on. 

 

 

 
17 Defense Barrier: is well defined by Cacciabue (2010) as “a measure developed and implemented by an 
organization with the aim of creating perception, understanding, protection, containment and 
identification of possible recovery ways/way outs when facing hazards or emergency situations” 
(Chialastri, 2011). 
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o The professional level  

At this level the middle management is involved, that in aviation companies is represented 

by individuals in charge of managing operations. They are responsible of training, 

network design, flight schedules, internal organization, development plans. Here, the poor 

management of these elements may threaten safety. Poor training, bad network 

organization, tough rosters for crews, poor internal organization and development plans 

are latent precondition for disasters. 

 

o The team level  

This one represents the company’s internal mentality and concerns: information’s 

availability and level of disclosure, interaction with tools, communication, and behaviors. 

This is the foundation base to ensure a healthy safety culture. Weaknesses of this barrier 

may be represented by organizational shortcuts that accustom employees to bad habits, 

inadequate communication, information stagnation and so on.  

 

o The individual level  

This level involves each professional taken as an individual. The individual level is based 

on the professional’s behavior and performance, behavior regards mainly violations of 

norms while performances are based on the individual experience, knowledge, 

information level. From the behavioral point of view, it’s important to say that in the 

aviation industry, as in almost every high-risk context, violations could also have an 

optimizing function, but of course, it depends on the specific situation, modalities, tasks, 

type of violations and how often they occur. Weaknesses at the performance level may 

be represented by poor reaction to stress, poor situational awareness, and poor team 

coordination. 

 

o The technical level  

At this level are involved all the systems aimed at the protection and containment of 

issues. These systems could be alarms, warning lights, instrumental inconsistencies and 

so on. Of course, the failure of these systems may occur, but technology acts as a last 

available defense barrier before errors may happen. 

 

This model has an important limit, which is related to the error’s nature consideration. 

The fact of conceptualizing an error as a hole, implies the fact that errors are easy to spot, 
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measure and control. But according to more recent approaches, such as the ones proposed 

by the complex models, errors are not symptoms of absence of safety, but they are the 

same kind of information that has always led to successful outcomes in the past 

(Chialastri, 2011).  

 

The SHELL model 

The SHELL model has been adopted by ICAO, the agency that regulates commercial 

aviation worldwide. The acronym SHELL stands for Software, Hardware, Liveware, and 

Liveware. The first representation of the model used to include only one Liveware (L) but 

following some serious accidents, authors and regulatory bodies acknowledged that one 

of the most significant relationship on-board of an aircraft was Liveware with other 

Livewares. The SHELL model is defined as “the relationship of human factors with the 

aviation environment” (Reinhart, 1996).  

 

 
Figure 13 The SHELL Model (ICAO Safety Management Manual, 4th ed., p. 2-5) 

 

Software means all the support material for the individual operator and for the team. This 

material concerns rules, procedures, assignments and so on. The Hardware regards all 

the physical components of the system: the machineries, the instruments and other kind 

of equipment. Environment means the context within economic, political, and 

environmental factors are present, in addition to software and hardware factors. The two 

Livewares includes the human part of the system, every individual concerned by the 

systems that brings his/her own behavior, emotions, cognitive abilities, communication 

style and so on. The main characteristic of this model is that the boxes are not perfectly 

adherent to each other. In fact, this is a metaphor to explain how those above-mentioned 
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dimensions will always be in constant interaction with each other, but despite this, they 

will never fit perfectly. That is because every element contains some imperfections that 

won’t allow a perfect fit because of ineliminable frictions. Moreover, the human part of 

the model (Liveware) is put in a central position due to highlight the centrality of the 

human element within the relationship between all the parts (Chialastri, 2011). 

 

 

2.5.3 Complex models 

 

In the ’80s, science focus moved again toward new scientific areas, and this time in the 

direction of studies related to the life sciences (for instance, biology, psychology, 

genetics, and so on). This change of paradigm also influenced the models in use at that 

time in the field of safety, so that new approaches emerged to investigate the complexity 

of socio-technical systems. There are three main approaches that share the same 

consciousness that a complex system can give unforeseen results that arise from the 

interaction of the different parts. The firsts two approaches have already been introduced 

and explained in detail in first chapter. These are the Normal Accident Theory by Perrow, 

which can be explained as a negative vision of the possibility to obtain safety form 

complex systems, and the High Reliability Theory that as a counterpart of the Perrow’s 

NAT, provides an optimistic view of the same topic, claiming that it is possible to achieve 

an almost error-free system by pursuing the path of excellence. In this regard, the 

Resilience Engineering approach represents a middle way between the two already 

analyzed (Chialastri, 2011). 

 

Resilience engineering approach 

One of the greatest and most authoritative exponents of the Resilience Engineering 

theorization is Erik Hollnagel. He thoroughly studied organizations characterized by a 

high level of complexity and risk, and thanks to this model it’s possible to detect weak 

signals emerging from the everyday operational environment, aiming at improving safety 

in high complexity organizations. The resilience engineering approach to safety is based 

on the conceptualization that accidents happen for the same instances that generated 

successful outcomes in the past. Another important feature of complex systems is to 

constantly change asset, making a definitive analysis of the system impossible. To 

maintain this characteristic, these systems require a constant communication flow to 
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always have a high awareness of all the dynamics in place. This makes it possible to 

implement local adaptive strategies, which means small corrections where necessary. The 

figure of the human being is considered a resource, in contrast to the classical engineering 

approaches since humans are the elements able to make the system at the same time robust 

but flexible that means resilient. But what is resilience? The operational life is based on 

a set of rules necessary for the operation of a system within certain limits, but operators 

need also to interpret different situations characterized by some variables that make the 

operative environment never the same, always maintaining high performances and safety 

considering also a certain temporal constraint which characterizes operations. According 

to Hollnagel, the compromise between efficiency and operational completeness of 

operations takes the name of ETTO Principle, where the acronym ETTO stands for 

Efficiency Thoroughness Trade Off. In fact, some shortcuts allow operators to achieve the 

operational objectives while respecting the time available. In fact, it is proved that the 

‘working by the rule’ approach leads to the total paralysis of the productive activity. 

Resilience is right about the dynamic balance that characterizes organizations coping with 

complexity, risk, and are in constant evolution. So, while the robustness is represented by 

reliability, efficiency, scalability18, modularity and evolutionary capacity, the human 

being represents the flexible part, the element that can respond in a flexible way thanks 

his/her creativity mixed with expertise and knowledge, keeping the structure stable. 

According to the scholars, this approach allows in achieving the capacity of learning 

before the negative event could happen. Therefore, resilience engineering aims at 

improving organizations’ capacity to build robust and flexible processes, defining 

adequate risk models, and allocating resources in an effective way to face sudden issues 

during normal operations. According to this model’s vision, accidents are not product of 

mistakes, but they are generated by the missed adaption of the systems’ structure to the 

always changing operative conditions. The key ability of resilient organizations is to take 

advantage of a difficult situation for learning purpose. For this reason, within resilient 

systems there is a strong tension that makes the organization operate at the margin of its 

operational envelope, making it move always close to the margin of safety but without 

exceeding it. This is possible because this kind of system is capable of recognizing in 

advance the signals that can make the situation degenerate and can therefore put in place 

 
18 Scalability means the ability to maintain unaltered characteristics when changing the considered 
dimensions (Chialastri, 2011). 
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quick responses. According to Hollnagel, the main cause of accident is the unpredictable 

combination of events that resonate with each other, giving more or less unfortunate 

outcomes. Safety in resilient system therefore depends on the ability to predict the 

evolution of the system, and the risks are associated with the variability that is found in 

the daily operating life. In the aviation industry, adverse events happen not because of 

events tight connections that happen in a linear way, but they happen because of a 

combination of unexpected situations, which taken individually would have never led to 

an accident (Chialastri, 2011). 

 

In conclusion, some paramount characteristics of resilient systems are represented by a 

high level management commitment, a Just culture, an organizational learning culture, 

awareness, readiness, flexibility, and opacity19. On the other side, the attitudes that 

threaten organizations that operate with high complexity and risk and do not allow the 

affirmation of a resilient system are, for instance, inertia, the inability to properly monitor 

work, the tendency of individuals to exonerate from responsibilities, the discharge of 

responsibility; and again the organizational blindness that does not allow to catch the 

warning signs, the inability to listen, the dissonance between expectations and reality, the 

willingness not to take into account the unpleasant news by erecting dangerous 

communication barriers and in the worst cases, unfortunately, punish in a more or less 

heavy way those who bring out the issues (Chialastri, 2011). 

  

 
19 Opacity is basically about the effort that is not visible from the outside in terms of investments in staff 
training and in the creation and maintenance of an organizational safety culture (Chialastri, 2011). The 
only thing visible form the outside is a system that prevents error form happening by working at its limits, 
but nobody knows how much effort it takes to maintain a system that works like that. 
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Chapter 3 

 

Interdependencies between culture and regulations  

 
 

Emirates pilot says the airline industry has a 'fairly toxic culture' and 

excessive workloads, which has led to safety concerns 

 
Beatrice Nolan Jul 29, 2022, 1:12 PM 

 

-An Emirates pilot told CNBC that the profession had a toxic culture and excessive 

workloads.  

 

-“That all adds up to potentially reducing the safety margin”, the pilot said. 

 

-Several more pilots interviewed by CNBC said the issue of pilot fatigue was often 

ignored. 

 

An Emirates pilot told to CNBC that heavy workloads and toxic cultures were leading to 

safety concerns. 

 

Speaking anonymously, an Emirates pilot told the outlet many pilots were suffering from 

"an inordinate amount of work" and "a fairly toxic culture." 

 

They told CNBC that these issues could result in "reducing the safety margin," which is 

"a big concern."  

 

The pilot added that the aviation industry was suffering from a "toxic soup" of poor pay 

and less attractive contracts for pilots. 

 

"The airports and the airlines share an equal level of blame. It's been a race to the bottom 

for years," they said. "They're only going to ever try and pay as little as they can get away 

with paying." 

 

A spokesperson for Emirates told Insider: "We'd never compromise on safety at Emirates, 

and there are strict regulatory requirements for rest and flying hours which we adhere to 

for our operating crew." 

 

The representative said the airline was committed "to ensuring high levels of safety 

performance across our operations." 
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Several pilots working for major airlines spoke to CNBC anonymously about fatigue 

resulting from overwork, airlines' attempts to cut operating costs, and toxic work 

cultures.  

 

All the pilots interviewed by CNBC said the issue of pilot fatigue was often ignored by 

airlines.  

 

An EasyJet pilot interviewed by the news outlet said the legal maximum limit of working 

hours, which is 900 hours per year, was seen as a target rather than a limit. 

 

"That wasn't seen as the absolute maximum, it was seen as the target to try and make 

everybody's workload as efficient as possible," the EasyJet pilot said. 

 

A spokesperson for EasyJet told Insider: "EasyJet's pilots and crew work within the limits 

of the regulations and the industrial agreements which are currently in place and the 

amount of hours our pilots and crew work has not changed." Many airlines are suffering 

from a shortage of pilots, which is contributing to a summer of travel disruptions.  

 

Last month, the CEO of Wizz Air, József Váradi, faced criticism for appearing to suggest 

pilots should fly while fatigued, a major safety concern. Váradi said pilots should "take 

the extra mile" to help stabilize flight schedules, Insider reported.  

 

Source: businessinsider.com 

 

The article pictures a situation that before the Pandemic was probably less exasperated 

but already existent. The only difference is that once airlines have laid off most of their 

workforces during the Pandemic, they are now struggling getting them back, as many of 

them totally changed their job and industry. Why this? It’s understood that the aviation 

industry is one of the most unstable industries, with many ups and downs due to 

exogeneous factors as it has already been explained in the previous chapter. But what is 

probably discouraging workers the most in going back to their workplaces making the 

ones remaining working more, could be right the toxic environment in which aviation 

ended up, also producing safety concerns, but without breaking any rule. Everything 

looks perfectly legal at the eyes of regulatory bodies. Moreover, the way employees are 

treated is a great insight for discovering culture characteristics. The article that pictures 

this situation represents the starting point of the research proposed in this work. 

 

The literature reviewed proposed in the two previous chapters is aimed at clarifying the 

ideal functioning of high reliability organizations and air transport organizations as 
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systems that operate in high-risk instances and cope with complexity, by analyzing 

models, points of views and definitions. However, as often happens, reality is more or 

less clearly detached from models that are meant to show an ideal situation. 

Unfortunately, the aviation industry is not new to this detachment between ideal models 

and reality, even though the rate of serious accidents has fallen considerably in recent 

years compared to the past (ICAO Safety Report, 2022). Despite this, near misses and 

potentially dangerous situations continue to exist, and if serious accidents are no longer 

so frequent is also thanks to the high level of redundancies that the aviation industry has 

built overtime, as other highly reliable industries have done. The article reported at the 

beginning of the chapter (there are plenty other testimonies) wants to highlight more than 

a problem that affect aviation, and unfortunately, the source of the problems is not a 

single, well identifiable one, but may depend on interactions between some elements that 

constitute the whole industry. The need of organizations to make revenues and to ensure 

safety, and regulatory bodies directives and control activities that may be effective or not, 

or may have high or low influence on companies’ organizational behavior are some of 

the elements that will be considered in this instance. 

 

 

3.1 Regulatory frameworks: HROs and aviation 

 

Until now, is has been mainly analyzed the cultural aspect of highly reliable organizations 

and aviation sector specific organizations. The aim is now to analyze more specifically 

the regulatory aspect, both from the point of view of high reliability organizations and the 

aviation industry in a brief comparison. 

High reliable organizations mostly rely on a strict internal regulatory frame and on a 

strong culture which main value is safety. Of course, HRO’s must also comply with local 

and international regulatory frameworks, but their inner regulatory code often covers 

more than the parameters required by the local/international regulation. It’s almost 

impossible to find some gap areas within high reliable organizations rules as they are built 

over the specific company operative and safety needs. There is no space that could lead 

to wrong or potentially dangerous interpretations. Culture, rules, and organizational 

objectives are perfectly aligned. 

The primary purpose of civil aviation regulations is to ensure the safe operation of aircraft 

and control that risk is kept on an acceptable level. The aviation industry is regulated by 
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dedicated external regulatory bodies. Due to their global nature, air transport activities 

must be regulated in accordance with international standards, even if, as it happened with 

most legal frameworks, also the aviation industry started on a local base and moved very 

soon on an international one. Therefore, all domestic and international flights operating 

in the ICAO defined airspace are required to follow international air traffic procedures. 

The civil aviation regulations may be divided into two broad categories: the first one 

includes safety regulations which covers for instance air navigation, airworthiness of 

aircrafts, air navigation, licensing of crews and so on. The second part regards the 

economic aspect which covers commercial activities of the civil aviation industry, such 

as bilateral air transport service agreements and other commercial uses of aircraft. 

Nowadays, commercial aircraft operators are experiencing tremendous commercial 

pressures due to the globalization and liberalization of the industry and consequently, the 

aviation industry is moving, at least in theory, form prescriptive safety system of rules to 

performance-based legislations. Prescriptive rules have often been based more on 

industrial agreements than on evolving science and studies related to fatigue and its 

effects on performance. The focus on performance is based on an intention to achieve the 

same results as other standards while giving organizations a flexibility to achieve those 

results in a cost-effective way. This flexibility was not reachable by using the prescriptive 

approach. The outcomes approach is based mainly on the EASA model. EASA is the 

European aviation regulatory body that has been constituted thanks to a political action. 

EASA- based regulations define the regulatory obligations of the organization by holding 

it responsible for ensuring that all activities, such as management accountability, safety 

management system, and quality assurance system are performed according to the 

required standards. Performance standards give organizations flexibility and make it 

possible for them to seek the lowest cost means to achieve the stated level of performance. 

Nevertheless, the outcome-based standards can sometimes be ambiguous if they are 

loosely specified. The advent of deregulation has imposed some market dynamics that 

have, by force of things, also modified the regulatory aspects, to go toward the dynamics 

that arise in a free market. Deregulation seeks to reduce government’s role in the aviation 

industry, and air operators are under pressure to reduce operation’s costs (K. Yadav; 

Nikraz, 2012). 
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3.2 A model for interdependencies 

 

Interdependencies occur when there is a mutual dependence between two or more 

elements in a considered system. So, the interdependence is a relationship between 

multiple parties that depend on each other, and this means that each party has something 

the other party needs. The theorization of interdependencies began to develop in parallel 

with the emergence of organizational studies. Interdependencies in fact, were intended as 

the relationships among the different organizational units. One of the main theorists in 

this field was Thompson (1967), followed by McCann and Ferry (1979). Another 

alternative conceptualization was the one presented by Kelley & Thibaut (1978) and 

Thibaut & Kelley (1959). According to Thompson interdependency construct (1967) 

interdependencies are conceptualized as the extent to which the relationship between 

work units could be characterized by one of these types of interdependence: 1) Pooled 

interdependence, represents an absence of workflow among units,; 2) Serial 

interdependence, represents a unidirectional exchange pattern where each unit's inputs 

are the outputs from another unit and similarly, each unit's outputs are another unit's 

inputs 3) Reciprocal interdependence, represents a contingent pattern in the work flow 

where each unit's inputs are its own outputs. Each interdependence represents a different 

intensity or degree of linkage between units. McCann and Ferry’s construct of 

interdependencies (1979) is based on an analysis of the transactions or exchanges between 

work units. They operationalized interdependence as an additive function of number of 

resources exchanged, amount of each resource, frequency of transaction, amount of time 

before loss of resource has an impact on the unit, and the value of the resources to the 

unit (Bart; Blackburn, 1987). According to Victor Bark and Blackburn Richard S. (1987), 

these two models failed to satisfy basic requirements for empirical or practical 

investigations of complex organizations. So, they proposed that Interdependence theory 

(Kelley & Thibaut, 1978; Thibaut & Kelley, 1959) provides an alternative framework for 

conceptualizing interdependence. Constructs developed from this framework can 

differentiate explicitly between levels of interdependence. Further, such constructs can 

permit precise distinctions between amounts of interdependence and other concomitant 

consequences of the division of labor. With constructs so derived, critical characteristics 

of the relations between work units can be compared. This theory proposes that the 

relationship between one work unit and another can be described in terms of three 

requirements for action: requirements for one's own actions, requirements for the actions 
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of others, and requirements for joint action as dictated by the technological, 

environmental, organizational, and interpersonal determinants of workflow specified by 

the division and assignment of labor. From these types of requirements for action, a 

construct of interunit interdependence can be developed (Bart; Blackburn, 1987). 

 

For this analysis’ purpose the most suitable model could be the one proposed by 

Thompson (1967) because of the simplicity in the application and the possibility to better 

adapt it to the two considered concepts (organizational culture and regulations) which do 

not systematically represent units of the same organization/system but are two different 

entities interacting together someway. Of course, all the mentioned above models have 

been specifically designed for the study of interdependencies between intra-

organizational units and, in this research, using a simpler model like the Thompson’s one 

allows to easily expand the analysis even among external elements that affect each other, 

such as culture and regulation. 

 
Table 3 Thompson Interdependencies Model (1967) 

 
 

Now that both organizational culture and regulatory aspects have been described, in high 

reliable organizations and within the aviation industry, it’s possible to start analyzing the 

interdependencies between the two elements in the two different industries. The high 

reliable organizations model of interdependencies will be considered as a perfect 

integration of culture and regulatory framework. The interview following this part will be 

useful to decline the elements used in the analysis of the HROs’ interdependencies to be 

compared with the aviation industry ones based on the interview findings. As culture and 
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regulations are two very broad concepts, for the purpose of carrying out this analysis, 

only some elements have been considered of key importance for the research: 

 

o Type of culture (safety oriented, business oriented, balanced and so on)  

o Approach to safety culture (how organizations manage safety culture) 

o Regulatory frameworks characteristics 

o Effectiveness of regulations in influencing organizations’ culture or culture 

shaping the regulatory framework 

 

The analysis workflow can be synthetized within the following steps: 

 

1. Analysis of culture and regulatory framework for both HROs and aviation 

industry (already carried out) 

2. The interdependencies analysis is carried out on HROs which relationships 

between culture and rules are clearer and mostly already known 

3. The interview (the research part), which ignition point is the situation outlined in 

the article at the beginning of this chapter, deepens the dynamics between the 

elements/criteria chosen for the analysis’s purpose which are listed just above and 

are useful to lay the foundation base for the analysis of the interdependencies 

between culture and regulations in the aviation industry 

4. Once the two industries’ interdependencies are analyzed according to 

Thompson’s interdependencies’ model it’s possible to discover more about the 

degree of reliability of the aviation industry. 

 

 

3.2.1 HROs’ interdependencies analysis 

 

Starting with high reliable organizations, they present a culture that fully relies on the 

regulatory framework available, and regulations offer to organizations the safest guidance 

throughout operations. This way of interacting between the two elements generates a 

harmonious and smoot outcome on operational safety, thus allows the firm to continuing 

operations. High reliable organizations show a pure culture of safety based on high 

reliability, thus these organizations are not meant to be strongly exposed to the market 

competition, as they need to promote safety rather than business needs; these kinds of 
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organizations should also not be subjected to the influence of political pressures that may 

force operations and processes due to some specific needs. As already said, HROs rely 

on a strict internal regulatory framework that allows a total alignment of business units 

toward safety. Another crucial characteristic is that it’s quite rare to find areas of 

interpretation within high reliable organizations rules as they are built over the specific 

company operative and safety needs. There is no space that could lead to wrong or 

potentially dangerous interpretations. Culture, rules, and organizational objectives appear 

perfectly aligned and integrated.  

According to Thompson’s interdependencies framework, HROs interdependencies could 

be placed in the Reciprocal Interdependencies category as in HROs there is always a 

reciprocal relationship between culture and regulations, the elements are functional to 

each other and in every state the organization is, normal operations or contingency 

situations, there will always be a constant mutual adjustment between the two parts.  

Beyond the classification proposed following the Thompson’s model for 

interdependencies according to research needs, it could be useful to talk about the valence 

of a system of interdependencies. In the case of HROs’ organizational culture and 

regulatory framework, emerges a very close and functional relationship between the two 

elements. So, the valence of each interdependence could be intended as totally positive, 

as positive is the impact and the outcome on safety. 

In the following scheme, green means a positive outcome of each interdependence on 

safety. 

 

 
Figure 14 Interdependencies between culture and regulations in HROs 
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Form of 

interdependence 

Type of 

communication/level 

of interaction 

Type of 

coordination 

Pooled Inexistent or low Inexistent or 

standardized 

Serial Medium Planning and 

scheduling 

Reciprocal High Mutual adjustment, 

cross-sectional 

 

 

At this point the analysis’s aim is to understand how the relationship between culture and 

regulations works within the aviation industry, and to do so, an interview has been carried 

out to understand how the real aviation environment appears. The findings will constitute 

the aviation interdependencies analysis. The interview is based on the defined 

elements/criteria of analysis that, just to recall them, are: type of culture, approach to 

safety culture, regulatory framework characteristics, effectiveness of regulations in 

influencing organizations’ culture or culture shaping the regulatory framework. 

 

 

3.2.2 Interview to a Line Captain 

 

The research carried out within this analysis is made according to qualitative methods, 

such as the interview. The interview findings represent some elements that are not easy 

to spot from the outside, without being part of the system. The article proposed at the 

beginning of this chapter (the ignition point of the research) highlights some issues 

brought to the light by industry’s professionals, and these issues are deepened throughout 

the interview. 

The following interview wants to deliver an idea of how the real aviation operative 

environment looks like and how culture and regulation are involved. Questions calibrated 

according also to selected criteria, which relationship’s outcomes are only well known 

and experienced by professionals working in the field. In fact, from the external observer 

point of view some dynamics are elusive and unclear, also seen the complexity of the 

aeronautical environment that makes it opaque to most people. After carrying out the 

interview, results made possible to see how some important and partially visible element 
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allowed to spot some deeper characteristics of these organizations by also highlighting 

the power of culture in shaping regulations’ interpretation. 

The interviewed professional, which prefers to remain anonymous, is an Airline Captain 

with more than thirty years of flight experience in different airlines, from majors to low-

cost carriers, who operated in Europe, Asia, and the Middle East, both on medium and 

long-haul activities. The interview is semi-structured: it’s made of four main open 

questions; during the interview, depending on the answer given, some other questions are 

made to deepen some specific concepts.  

 

 

3.2.3 Interview key findings 

 

The carried-out interview highlighted some very significant issues, especially from the 

point of view of the impact that certain trends would have on safety. First of all, the 

aviation industry shows a strongly widespread business-oriented culture rather than a 

proper safety culture, but what is even more worrying is that this kind of culture not only 

does not encourage investments in safety, but also takes resources away from it to move 

much closer to the limits imposed by the regulation in order to maximize profits. In 

theory, one should not even get close to these limits, if not for purely exceptional 

instances, as this would imply a total absence of safety margins. From this trend comes 

another, which regards the fact that there is a tendency to take measures toward safety 

only after a serious accident has happened, in total opposition to highly reliable 

organizations’ logic, or however reliability-seeking organizations. This brings aviation 

safety back to the logics of the past, with the difference (not a slight one) that today it’s 

possible to rely more on technology and on the redundancies scattered throughout the 

overall aeronautical system. However, this does not mean that investing in safety is 

useless since technology is there, because the presence of advanced and redundant 

systems together with increased attention and awareness by crews, adds for sure further 

barriers that the risk must cross, in the footsteps of Reason’s work, but even these barriers 

can be affected by flaws and thus may give rise to accidents. Substantially, what is 

happening from some years now (deregulation has imposed more competitive market 

logics), is that air transport operators tend to adopt a compliance culture that is well 

coordinated with an exasperated business culture, as they are (negatively) functional to 

each other: it’s done what it takes to be within precise limits, but it is not worth investing 
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to go further below these limits to improve safety and increase margins. From their part, 

especially in Europe, regulatory bodies seem to have calibrated the legislation more on 

the needs (operational and business) of air operators than on those of safety, probably to 

encourage more air traffic. In addition, it was found the presence of many grey areas (such 

as minimum turnaround20 time) which are not covered by any regulation and leave room 

for interpretation by operators, who obviously interpret them to their advantage without 

paying particular attention to the possible consequences. Moreover, by taking the 

example of the crews' reporting activity that is mandatory for each company, it emerges 

that institutions only check if that the amount of reports is sufficient and intervene if it is 

not, but they don’t check if some actions are taken after all those reports that are produced. 

It is evident that the system lacks completeness, making useless the effort spent in this 

very important activity. 

 

 

3.2.4 Aviation industry/organizations’ interdependencies analysis 

 

After having assessed the aviation industry’s relationships among the designed criteria of 

culture and rules, it’s possible to carry out the same interdependencies analysis already 

carried out for high reliable organizations.  

Aviation companies’ organizational culture and regulatory framework have been strongly 

impacted overtime by the disruptive arrival of the deregulation phenomena. Around the 

world, this shift has not happened at the same time and manner. Deregulation started in 

America in 1978, where the transition from a closed market to an open one has taken 

place in a less fragmented, more orderly way. On the other hand, in Europe deregulation 

has led, over the years, to the constitution of a legislation that today appears to be very 

fragmented, that has been constituted throughout a political effort rather than based on 

specific studies on safety related matters. Moreover, from what emerged during the 

interview, this kind of regulatory framework is also not very efficient in contrasting a 

certain type of culture adopted by the industry that is potentially harmful to safety. So, 

interdependencies between culture and regulations in the aviation industry result to have 

a potentially strong impact on safety, in the sense that the regulatory framework main aim 

 
20 The turnaround phase on flight operations is represented by the time that the aircraft stays on the 
ground between two flights. 



 92 

seems to favor the expansion of air transport, providing many guidelines to which airlines 

should comply, and they do so, but by operating at the limits imposed by those regulations 

as already explained. And where grey areas are present (something impossible in the 

HROs context), organizations feel of course free to take decisions aimed at saving money 

regardless the potential harmful outcomes that may be registered. Moreover, aviation 

regulatory framework appears to be mainly prescriptive rather than performance based as 

it should be according to the reviewed literature, checking quantitative inputs from 

organizations without verifying quantitative and qualitative outputs, such as, for instance, 

actions taken following the reporting activities as already said.  

Before assessing this system of interdependencies according to the framework proposed 

by Thompson, it’s necessary to make some considerations. All the boxes in figure 15 

except the last one are characterized by an interesting kind of relationship: by taking for 

instance the first box, on one side, regulatory bodies emit no input against the way 

organizations encourage a business culture rather than a safety culture; so organizations 

that do not receive any input (which is still a significant exchange of information even if 

it’s based on something that does not exist), take the chance to behave as they want, 

adopting even an exasperated business-oriented culture. The fact that regulators do not 

act/react, is still a form of interaction because there is an exchange of information that 

allows companies to adopt the culture they want. A similar argument can be assessed 

considering the second box, as the lack of strict controls tacitly allows a compliance 

culture, and considering the third box, grey areas within the regulatory framework tacitly 

allow for free interpretations of regulations by companies. So, according to Thompson’s 

theory, it can be possible to talk about both Pooled Interdependences because of the actual 

lack of relationship or to talk about Serial Interdependences, because no communication 

is itself an exchange of information. For this analysis the firsts four boxes will be 

considered as characterized by Serial interdependencies. The fourth box sees a more 

mutual relationship: as regulatory bodies could be willing to push air transport market to 

a stronger and faster development, being more ‘permissive’ and less strict in controlling 

activities allows organizations to reduce safety margins to boost productivity without 

experiencing a response on their turn from regulatory bodies. According to Thompson’s 

theorization even this could be the case of a Serial Interdependence, as a reciprocal one 

would imply a higher level of interaction and mutual adjustment that are missing here. 

In the case of the aviation industry, the analyzed interdependencies show a negative 

valence, as they all have a negative impact on safety, which is the main analysis’ concern. 
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In the following scheme, red means a negative outcome of each interdependence on 

safety. 

 
Figure 15 Interdependencies between culture and regulations in the aviation industry 

 
Form of 

interdependence 

Type of 

communication/level 

of interaction 

Type of 

coordination 

Pooled Inexistent or low Inexistent or 

standardized 

Serial Medium Planning and 

scheduling 

Reciprocal High Mutual adjustment, 

cross-sectional 

 

 

3.3 Aviation and high reliability achievement 

 

After discovering the findings of the interview and once analyzed the interdependencies 

that relate culture and regulatory framework in the aviation industry, the most natural 

questions that arise are: can aviation be considered as an industry which owns high 

reliability traits in today context? Is aviation highly reliable? There are unfortunately 

some reasons why aviation is having troubles in reaching high reliability traits.  

One of the main reasons is the extreme tendency to a business culture. High reliable 

organizations typically exist in strongly regulated environments that force them to put 

reliability before any other need, but this also shields a bit these organizations form the 

market with its competition (Boin; Schuman, 2008). In fact, competition puts economic 
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pressure on air carriers, and this is not good for safety performances as business becomes 

matter of survival more than safety, even if an accident could lead to the sudden and 

definitive interruption of operations plus the loss of human lives. The root of this tendency 

can be researched in the deregulation of the aviation industry has already mentioned. 

Deregulation started in America in 1978 and arrived in Europe not before the ‘90s. In 

America the process happened in a one-shot modality while in Europe happened in a 

really fragmented way with different outcomes on the industry and is still an open 

question. Thanks to deregulation, the market opened to new kinds of air carriers, such as 

the low-cost carriers, and revenues became the first goal for every air carrier, even the 

majors, that applied many strategies to try to survive a new extremely competitive 

environment. Under the legal point of view, deregulation brought the same shock as a 

crisis could (Ugo Arrigo, 2021). Another reason that prevents air operators from 

achieving high reliability traits is the way regulation is structured and enacted. As it 

emerges from the interview, regulatory bodies, especially the European one (EASA), has 

been constituted by a political effort that has seen several contributions integrated 

together. So, this regulatory environment appears fragmented and for such a reason is 

characterized by many grey areas and by some conflicts even with local regulations. As 

already argued, a high reliable environment requires some more strict, linear, and 

coherent system of rules, that moreover should never allow for free interpretation by 

organizations without considering possible consequences and should never allow 

operators to get closers to the imposed limits if not due to a contingent situation. 

Moreover, regulatory bodies must close the circle by implementing real controls on 

measures taken, for example, after the reporting of an issue. The imposition of reporting 

numbers is totally useless if actions are not taken by companies and are not verified by 

dedicated bodies. A regulatory system working like this is almost useless in terms of 

safety, prevention and learning which are key items for HROs, but should be also for the 

aviation industry. Moreover, the interdependencies analysis highlighted a quite negative 

impact of the relationship between culture and regulatory bodies on safety. Regulatory 

bodies, which enact regulations and are also control institutions, form one side ignore the 

conduct of air carriers, and on the other side enact slightly effective or ineffective 

regulations without practicing end-of-the-pipe inspections. As a matter of fact, aviation 

today seems like relying a lot on the automation and redundancy capacity that the system 

has built overtime, neglecting the fact that more investments are needed to promote and 

enact safety in a widespread way across the whole system. For instance, if pilots are tired 
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and fall asleep together at the same time it’s of course not a good thing, but nothing in 

terms of accidents happens because systems autonomously guide the aircraft through its 

route. So, no accident for the management means that the decision taken are fine, so it’s 

possible to continue exploiting crews to the extreme. In a highly reliable organization 

things like this are unthinkable. But even if aviation is not reaching and won’t probably 

reach the state of the HRO industry because of the limitations imposed by its current 

nature, is at least necessary for the industry to achieve some high reliability traits, for 

instance by achieving a reliability-seeking asset. 

 

Reliability-seeking organizations 

Organizations that need to cope with complexity and risk but also with strong market 

competition or political pressures can’t totally adapt to the high reliability organization 

model. That’s why it’s important to develop some criteria (which are not definitive but 

can be a valid starting point) to which this kind of organizations must try to comply with.  

According to Boin and Schuman (2008) which assessed a reliability-seeking model for 

NASA considered as a public company that copes with risk and control over the spending 

as well, reliability must always be considered a ‘precarious value’ in its operation. 

Reliability and safety must be actively managed and reinforced in relation to 

organizational objectives, regulatory frameworks, and political pressures (if present). The 

same authors suggested three dimensions against toward which reliability-seeking 

organizations should tend and these dimensions can be also adapted to the aviation 

environment: 1) A coherent approach to safety 2) Searching for failure as a real time 

reliability capacity 3) Persevering legal integrity (which is changed with political integrity 

drawing on the original model). 

By adapting the three dimensions to the aviation industry case, 1) a coherent approach to 

safety within air operators can be achieved by implementing an efficient Safety 

Management System21, which represents a clearly formulated and widely shared 

approach that helps employees negotiate the safety-reliability tensions, promotes 

consistency, eases communication and coordination; 2) searching for failure in a real-

time manner can be achieved in aviation by applying resilience engineering 22principles. 

Thanks to resilience is possible to quick detect issues making the right decision at a 

 
21 See page 54 for the Safety Management System 
22 See page 77 for the Resilience Engineering approach 
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critical time without compromising the running of operations. This goal must also be 

achieved by applying mindfulness and safety culture principles already described in in 

depth in the first chapter; 3) persevering legal integrity means of course to be compliant 

with rules which is more than mandatory and it’s a condition that is always achieved in 

the aviation industry. But as already stressed, compliance is at the same time blessing and 

cruse of the aviation industry for how the regulatory frameworks are structured. For such 

a reason, organizations operating in the aviation industry should not limit themselves in 

persevering legal integrity because is not enough actually, but according also with the two 

first dimensions they must go far beyond legal integrity to prevent margin erosion. 
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Conclusions 

 
Starting from the general organizational theory, the literature review developed more to 

the specific aspects of organizational culture, then moved to the analysis of the 

characteristics of organizations operating in environments of high risk and complexity, 

the so-called highly reliable organizations (HRO). Some salient aspects of these 

organizations have been outlined, specifically the culture of safety and the cultural 

elements from which it is formed such as just culture, flexible culture, learning culture, 

reporting culture and informed culture. The importance of having the qualities of 

leadership in management and how this can give significant help to the achievement of a 

true safety culture was also stressed. This was followed by a more specific analysis of the 

aviation environment useful to provide some basic sector-specific concepts, deepening 

the discourse on safety, risk, models for safety and accidents and incidents approaches. 

Subsequently, if up to now have been mainly discussed ideal characteristics, in the final 

part the analysis focuses on how the aviation industry really appears, and specifically the 

aim is to analyze some specific features by put in relationship organizational culture and 

safety culture with regulations. Regulatory bodies should act in theory as a control 

element for inconsistent behaviors by companies with the condition of reliability and 

safety. This analysis originates from the desire to deepen a situation denounced very often 

by staff within these organizations and it's evident, for instance, through the article 

proposed at the beginning of chapter three, but many other articles and reports have been 

written highlighting this compromised situation. The question that arises spontaneously 

is: Why are countermeasures not taken at organizational, regulatory and control levels in 

the face of such evident issues? This question pushes to analyze the relationship between 

culture and regulations, so the interdependencies that exist between these two elements, 

starting from the ideal case of the HROs that are seen as examples of perfect integration 

between culture and rules as they often totally match. Based on the same elements used 

for analyzing the interdependencies in HROs, an interview to a professional from the 

aviation industry has been carried out to understand some specific dynamics. The 

interview findings were useful to build the analysis of the interdependencies in the 

aviation industry. The picture that emerges from the analysis, compared with that of the 

HROs, is far from rosy: in fact, the interdependencies between culture and regulation, 

when they exist (because it could be argued that there is no relationship among some 
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elements) have an irrelevant or negative value, in the sense that they do not affect or they 

adversely affect the safety outcomes. At the end, in fact, it is shown how the aviation 

industry is struggling to reach and own those typical elements of an industry that copes 

with operational complexity and risks and it is announced how it would be easier in this 

case to achieve an asset that seeks reliability rather than a totally error-free one, more 

easily described on paper than really applicable to organizations with a need to be both 

safe and competitive on the market. Regulatory bodies, on their side, must make greater 

efforts to implement a regulatory framework that is comprehensive both in the 

prescription, ensuring that there are no gaps or grey areas, and in control activities, 

monitoring for instance that organizations do not stop at the mere "compliance", but they 

must implement safer measures to ensure more margins. For such reason, it might have 

sense to establish control bodies which aim is monitoring the organizational culture and 

the safety culture of air operators to prevent the creation of wrong attitudes toward safety 

but always "within the limits" as it happens today. In this sense, the institution of a Safety 

Culture Observatory could represent a significant asset for regulatory and control bodies 

that, in an ideal situation, should integrate such function. However, the level of 

interdependence between culture and regulation should ideally correspond or be very 

close to that of highly reliable organizations. This means that the two elements should be 

closely interconnected, reflecting the interdependence that Thompson would have called 

Reciprocal, but also highlighting the values of these interdependencies that should always 

be positive for safety purpose. In fact, a strong negative interdependence has also strong 

negative effects, often giving rise to vicious circles. While a strong positive 

interdependence certainly gives rise to positive outcomes, which on the contrary can 

generate virtuous circles. That’s way it is stressed again the importance of building a 

strong safety culture supported by coherent organizational culture which primary aim 

must be reliability-seeking. Once achieved this organizational asset in one hand, and once 

the regulatory framework has been adjusted in its gaps and grey areas on the other, the 

interdependencies will be certainly more positively functional for safety purposes. 

Once reached a level of interdependencies between organizational culture and regulations 

closer to the high reliability organizations one, aviation can be defined as the right 

environment where a HRO can flourish. 

 

As the research is based on a not extensive amount of data, it does not allow a total 

extension of the results. In fact, given the subject’s delicacy, the sample could not have 
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been large. For such reason, one this work primary aims is laying the foundations 

providing a framework for interdependencies analysis, allowing future researchers to 

analyze a greater sample and derive from it a greater amount of data to make the results 

more accurate and extensible. 
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