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The concept of resilience is explored across various research fields, from ecology, engineering, psychology, healthcare, and management (Bhamra et al., 2011). In general, the concept refers to the system's ability to return to its previous state following a disruptive event (Hosseini et al., 2016; Bhamra et al., 2011). This ability is especially important for safety-critical organisations that have to constantly manage various threats that could lead to major accidents (Reiman and Oedewald, 2009). Therefore, such organisations must maintain essential operational functions despite disruptive events. At first glance, it might seem that there is consensus on how the concept of resilience is understood across research disciplines, with the general definition and main elements of resilience being relatively similar (Bhamra et al., 2011); however, closer examination of the literature reveals that different research disciplines hold distinct views. Such differences are evident in the scope of their focus (e.g., systems, individuals, organisations), the time perspective (i.e., immediate versus long-term adaptation), and in the elements of resilience (Su and Junge, 2023; Hollnagel et al., 2006; Duchek, 2020). To successfully implement resilience in safety-critical organisations, we need a better understanding of how the concept is addressed across research disciplines in this context. Therefore, this paper provides a holistic overview that outlines the main differences and similarities in how resilience is understood. The aim is to deepen understanding of how findings from different research fields can be translated across disciplines to support a more holistic integration of the concept of resilience within safety-critical organisations.
Introduction 
The concept of resilience is explored across various research fields, from ecology, mechanical engineering, psychology, healthcare, and management (Bhamra et al., 2011). In general, the concept refers to the system's ability to return to its previous state following a disruptive event (Hosseini et al., 2016; Bhamra et al., 2011). This ability is especially important for safety-critical organisations that must continually manage various threats that could lead to major accidents (Reiman and Oedewald, 2009). Therefore, safety-critical organisations must maintain essential operational functions despite disruptive events. At first glance, it might seem that there is consensus on how the concept of resilience is understood across research disciplines, with the general definition and main elements of resilience being relatively similar (Bhamra et al., 2011); however, closer examination of the literature reveals that various research disciplines that have studied resilience have significantly shaped how the concept is understood. To be successful in the long term, safety-critical organisations must also focus on their business goals as well as their safety goals. Therefore, organisations must integrate resilience principles into all their long- and short-term activities across all hierarchical levels, as only this will lead to a resilient organisation. Due to the interrelationship between business and safety aspects in safety-critical organisations, it is important to examine how the concept of resilience is addressed within both disciplines to attain a more holistic overview. Therefore, this paper outlines the main differences and similarities in how resilience is addressed in the scientific literature across safety science (resilience engineering) and business and management studies (organisational resilience). The paper aims to identify how resilience is defined and conceptualised within two specific research fields, its main characteristics, and the main elements and mechanisms of the concept. This paper sheds light on how resilience is understood across research fields and adds to a more holistic understanding of resilience. Furthermore, providing a comprehensive overview of how resilience is addressed across various research disciplines provides the foundation for further empirical research.

This paper is structured as follows: First, the scientific literature from both safety science and business and management is explored to identify main differences and similarities in how resilience is understood across these research disciplines and to provide a more coherent representation of the concept. Then, based on the identified differences and similarities, a holistic overview of the resilience is provided to enhance understanding of the concept across disciplines. The paper concludes by discussing findings and proposing directions for future research.
Method 
To identify main differences and similarities in how the concept of resilience is explored across disciplines, a scoping review is conducted to map the body of knowledge on this topic. This method enables mapping of research on this topic and facilitates the identification of gaps in the examined literature (Munn et al., 2018). The literature was obtained by searching the Web of Science database. Web of Science is one of the most recognized databases, providing an overview of scientific literature across various research areas. The documents were then reviewed and further analyzed. In the next step, the obtained findings were then synthesized to provide an overview of the most important differences and similarities in understanding the concept of resilience.
Examining two streams of literature 
A brief review of the two streams of literature (i.e., safety science and business and management) that have explored the concept of resilience indicates that the earliest research dates back to the 80s and 90s. However, it took more than a decade for the research to gain real momentum. The concept started to attract more notable attention around 2010, with consistent growth observed in both fields. Based on Web of Science data (Clarivate, 2026), more than 60 per cent of publications on resilience in the safety literature and over 70 per cent in the business and management literature were published in the past 5 years. As highlighted by Chen et al. (2023), one important challenge in resilience research is the differences in how the concept is understood across disciplines. Although resilience has been studied for quite some time, with rapidly growing interest in recent years, there is still no agreement on its definition or related terminology (Chen et al., 2023). 
Safety science discipline
In the safety literature, the concept of resilience is often also referred to as resilience engineering (Righi et al., 2015). Bergström et al. (2015) argue that there are two interrelated reasons for the development of the concept in the safety context. First, the concept of resilience responds to the increasing complexity of socio-technological systems. Second, resilience can be seen as an approach to manage the hazards and risks of complex safety-critical socio-technological systems. In other words, the constantly increasing complexity of systems creates new risks that existing approaches cannot adequately address. Thus, in the safety context, resilience is often seen as a new approach to safety management in a complex, changing environment (Bergström et al., 2015). The central idea of resilience is that scholars should focus on the factors that contribute to successful outcomes, “what can go right”, rather than limiting their focus to instances of failure, “what can go wrong”. As such, it clearly departs from traditional safety approaches that focus on preventing failures that result in accidents (Hollnagel et al., 2006).

Patriarca et al. (2018) describe the concept as a safety management paradigm that addresses system complexity and balances safety and productivity. As noted by Righi et al. (2015), resilience recognises that variability is unavoidable and can even be beneficial. Therefore, it should be rather managed than eliminated. In addition, some scholars view variability-related risk as a requirement for resilience (Bergström et al., 2015). Nevertheless, in most studies, variability is treated primarily as a source of risk rather than a potential source of success. It is argued that complex socio-technical systems are vulnerable to unanticipated events that can cause catastrophic failures; thus, resilience should counterbalance the risks associated with variability. Studies on resilience in complex socio-technological systems often link the concept to normal accident theory, high-reliability theory, and systems theory, viewing resilience as a means of managing the inherent risks of such systems and as a positive approach to building adaptive capacity to address them. Nevertheless, the connection between the concept of resilience and the theoretical foundation is often mentioned only implicitly or not at all (Hollnagel et al., 2006; Bergström et al., 2015). Furthermore, some studies on resilience also aim to transfer knowledge from safety research to security research, proposing a unified approach to resilience (Ab Rahim et al., 2024).

Resilience definitions in the safety context generally describe it as the ability to cope with risks arising from variability in complex socio-technological systems. More specifically, the literature defines resilience as the ability of complex systems to adapt to or absorb disturbances (Bergström et al., 2015). Although the literature primarily views resilience as a system's capacity for adaptation to a complex environment, Bergström et al. (2015) point out that this capacity has distinct aspects. While some studies view resilience as a path to success (by understanding how to achieve it), despite the risks posed by variability and complexity, others emphasise the ability to withstand (adapt to/absorb) disturbance and change. Some definitions of resilience from the safety literature are listed in Table 1.
Table 1: Definitions of resilience from the safety literature
	Author(s) 
	Definition(s) from the safety literature

	Hollnagel, 2006
	The core of resilience is a system's inherent ability to maintain or recover a dynamically stable state, enabling it to continue functioning after a major disruption and/or under ongoing stress.

	Leveson et al., 2006
	Resilience is the capacity of systems to prevent/adapt to changing conditions to maintain control over specific system properties.



Based on the notion that resilience represents a system's ability to adjust its functioning when necessary, Hollnagel et al. (2011) emphasised four essential abilities: knowing how to respond (what to do) to potential disturbances; knowing what to look for (which threat) in both the environment and in the system itself; knowing how to anticipate what will happen in the future (what to expect), like potential disruptions, changes, consequences; and knowing how to learn from what has happened. Thus, a system's resilience comprises the ability to respond, monitor, anticipate, and learn. Every system must determine the importance of this for its core capabilities and define the extent to which it is needed. It is an ongoing process that enables a complex system to regain or maintain a stable state and continue operating under continuous stress or after a disturbance (Hollnagel et al., 2006).
Business and management discipline
In business and management literature, resilience refers to an organisation's response to uncertain times and volatile circumstances. It is described as an organisation's capacity to effectively cope with unexpected events, enabling it to bounce back and even thrive in the future. Such unexpected events can surprise an organisation and have serious consequences, hindering its operations and, in turn, the achievement of organisational goals. To survive these rare events and even thrive in the future, organisations must develop the resilience capacity to respond effectively and capitalise on circumstances that could otherwise threaten their existence. One important aspect that distinguishes resilience from other concepts in this research discipline (such as flexibility, robustness, and agility) is its emphasis on adaptation, which enables an organisation to become stronger than before the crisis. However, as in the safety science discipline, there is little agreement on the meaning of resilience. Resilience is often simply perceived as an outcome when organisations demonstrate effective performance during a crisis or successfully recover from disruptions. Thus, this limits the understanding of how resilient organisations actually respond to crises and how resilience can be promoted in practice (Duchek, 2020). 

The studies that explored resilience in the business and management literature draw on various theories, including social capital theory, upper echelons theory, the resource-based view, organisational ambidexterity theory, and the dynamic capabilities perspective (Su and Junge, 2023). In addition to various theoretical foundations, there is also no consensus on the conceptualisation of resilience. Linnenluecke (2017) highlighted considerable variation in how the concept of resilience has been conceptualised across studies. Different streams of literature within this research field have shaped understandings of resilience. Therefore, different conceptualisations have been developed according to the focus of particular research. Duchek (2020) highlighted three different types that can be defined: first, resilience is viewed as a process; second, resilience is an organisation's capability; and third, resilience is an outcome.

As Duchek (2020) stated, a lack of consistent understanding of the concept in the business and management literature is further evident in the use of inconsistent or ambiguous definitions. Various definitions have been developed, reflecting the focus of the studies. However, different definitions also lead to differences in the operationalisation of the concept and impede its use in practice (Linnenluecke, 2017). Some definitions of resilience from business and management literature are listed in Table 2. 

Table 2: Definitions of resilience from the business and management literature
	Author(s) 
	Definition(s) from the business and management literature

	Duchek, 2020
	Organisational resilience refers to an organisation’s ability to anticipate potential threats, effectively cope with adverse events, and adapt to changing conditions.

	Ortiz-de-Mandojana and Bansal, 2016 
	Organisational resilience is organisations incremental capacity to anticipate and adapt to the environment.



According to Duchek (2020), there are three main perspectives on resilience in the business and management literature. The first perspective includes the organisation's ability to endure adverse situations and recover (return to normal) after an event. Second, focuses on the ability to make the necessary adjustments (reinvent strategies and business models) to emerge stronger after the crisis. The third perspective concerns organisations' ability to anticipate adverse events. While some studies use only one of the above perspectives, others combine them, as they see all as important parts of organisational resilience, which is critical to the organisation's competitive advantage and success (Duchek, 2020). Similarly, Baharma et al. (2011) highlighted the main elements of resilience: preparedness and readiness, adaptation and response, and adjustment or recovery.
Highlighting differences and similarities
Although they address the same concept, the streams of literature explored in this paper examine resilience from different perspectives. Based on the literature analysis, different aspects of resilience are compared across two streams of literature and summarized to provide a clearer overview of how resilience is addressed in both disciplines. A brief description is presented in Table 3.
Table 3: Aspects of resilience compared according to two streams of literature
	Aspects
	Safety literature
	Business and management literature

	Theoretical foundation
	Normal accident theory, high-reliability theory, systems theory
	Social capital theory, upper echelons theory, the resource-based view, organisational ambidexterity theory, the dynamic capabilities perspective

	Conceptualisation
	Resilience is viewed mainly as the inherent ability of a complex socio-technological system 
	Resilience is viewed either as a process, an organisation's capability/ability, or as an outcome

	Subject of resilience
	Complex socio-technological system (examined at individual, team, and organisational levels)
	Organisation (examined at the individual, team, organisational, and network levels)

	Elements
	Ability to respond to the disturbances, monitor the system and the environment, anticipate potential disruptions or changes, and learning from what happened
	Ability to endure and recover from adverse events, to adjust and become stronger after the event, and to predict adverse events

	Time perspective 
	Depending on an element of resilience (constant/ongoing awareness of potential changes, fast response and adaptation)
	Depending on an element of resilience (constant/ongoing ability to anticipate adverse events; the duration of the response depends on the type of event)



The first distinction in how resilience is addressed across literature is evident from the theoretical foundations on which studies from both disciplines position the concept. Safety scholars often link the concept to normal accident theory, high-reliability theory, and systems theory, viewing resilience as a means of managing the inherent risks of complex socio-technological systems and as a positive approach to building adaptive capacity of a system to address them (Hollnagel et al., 2006; Bergström et al., 2015). On the other hand, business and management scholars often draw from social capital theory, upper echelons theory, the resource-based view, organizational ambidexterity theory, and the dynamic capabilities perspective, which provide different theoretical foundations (Su and Junge, 2023).

Furthermore, across both disciplines, there is no agreement on the conceptualization of resilience. In the safety science literature, resilience is generally conceptualized as the inherent ability of a complex socio-technological system (Bergström et al., 2015). In the business and management literature, three main conceptualizations can be identified: resilience as a process, resilience as an organization’s ability, and resilience as an outcome (Duchek, 2020).

Although some definitions from both streams of literature seem to be relatively similar (at least to some extent), the subject of resilience (what/who is resilient) differs according to the study's focus. The safety literature generally attributes it to a system, stating that resilience is a stable property of socio-technical systems (Hollnagel et al., 2006). However, Bergström et al. (2015) note that the resilience concept can be examined at various hierarchical levels, including the individual, team, and organizational levels, among which the individual level (sharp-end workers) appears to receive the most attention from safety scholars. Thus, considerably fewer studies examine other levels, and even fewer explore connections between organizational levels (Righi et al., 2015). In business and management literature, the main focus of resilience seems to be on organizations and their ability to address adverse events (Duchek, 2020); nevertheless, studies in this discipline also examine other levels, such as the individual, team, organizational, and network levels (Su and Junge, 2023).

Another interesting aspect represents the main elements of resilience identified across both streams of literature. Although there is evident some overlap across disciplines, the focus might vary depending on the actual application. As noted by Duchek (2020), some studies in the business and management literature focus only on organizations’ ability to endure and recover from adverse events, while others also examine their ability to adjust and become stronger after the event, and some even to predict such events. In the safety literature, Hollnagel (2006) emphasized four essential abilities: responding to the disturbances, monitoring the system and the environment, anticipating potential disruptions or changes, and learning from what happened. Every system must determine the importance of the elements for its core capabilities. 

Further, the time perspective is also important. In the safety literature, resilience is described as an inherent ability of a system to adapt to both unexpected and predictable changes in work conditions and to proactively control risk within the system (Ham, 2021). Based on that, we can infer that resilience is a constant (ongoing) ability of a system. Resilience can be seen as a proactive approach that entails constant awareness of potential changes in a system and its environment, and it should always have a plan to address them (Ham, 2021). On the other hand, from the safety context, it can be inferred that the response to a change in work conditions should be as fast as possible, especially in safety-critical systems. Therefore, for this element of resilience, the needed time should be as short as possible. In the business and management literature, resilience is most often described as an organisation's response to unexpected, rare events, such as crises (terrorist attacks, natural disasters, technical failures). It is based on both the organisation's operational and strategic capabilities, which can also include specific responses to the situation, such as a transformation process to capitalise on a disturbing event. Similar to safety literature, the organisation's ability to anticipate adverse events can be considered as constant and ongoing; however, the duration of the response and adaptation can be sometimes longer and shaped by the type of event (Duchek, 2020).
Directions for future research
[bookmark: _Hlk222390756]As noted by Bergström et al. (2015), the concept of resilience is studied across multiple disciplines; however, studies often fail to incorporate existing knowledge from other fields. As a result, the opportunity to transfer valuable insights across scientific areas is overlooked. Although this paper provides a basic overview of how resilience is addressed across two streams of literature, future research should focus on exploring in depth how resilience is examined across different disciplines and how knowledge can be transferred. Further, the lack of a widely accepted definition of resilience is an important obstacle to advancing knowledge in this topic. It also impedes the empirical research, as the concept remains difficult to operationalise, which also makes comparison of findings across studies and disciplines difficult (Righi et al., 2015). Therefore, future studies should focus on refining and operationalising the concept of resilience to facilitate further empirical research. As Linnenluecke (2017) noted, research on resilience is context-dependent. However, it is still very little known how the findings can be transferred across different contexts. Therefore, one possible avenue for future research is to explore how findings can be generalised. In addition, several studies note that research on resilience in the context of safety is often conducted at the individual level (Bergström et al., 2015; Righi et al., 2015). Thus, future research should focus on other hierarchical levels, such as teams and organisations. Furthermore, future studies should explore how resilience at different organisational levels can influence one another and through what mechanisms, which is an issue that is not only underexplored in safety literature but also in business and management (Linnenluecke, 2017). This would allow for a more holistic understanding of the organisation's resilience as a whole.
Conclusions
The paper provides a basic overview of how resilience is addressed across two streams of literature (safety science and business and management) and highlights some of the main differences and similarities. Although they address the same concept, the streams of literature explored in this paper examine resilience from different perspectives. Perhaps the most significant similarity between the two research disciplines is the lack of consensus on how resilience should be understood. Thus, some differences are evident both within and across disciplines. Among the main differences in how resilience is addressed in safety science and in the business and management literature are the conceptualisation of resilience, the theoretical foundation, the subject of resilience, the main elements, and the relevant time perspective. The concept of resilience appears to have been developed independently within its stream of literature, with a focus on meeting the specific research needs of each discipline. This suggests that scholars generally do not draw on knowledge from other disciplines, which is an important obstacle, since all disciplines would benefit from cross-disciplinary knowledge transfer.
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