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Abstract: The coronavirus pandemic crisis highlighted the critical importance of comprehensive
safety management for all organizations. Safety management literature delineates two approaches
to achieving safety, characterized as safety management through centralized control, known as the
safety management system (SMS), and safety management through guided adaptability, known
as organizational resilience (OR). Each of these approaches plays a pivotal role in establishing
and maintaining the safety and sustainability of an organization. This paper aimed to compare the
maturity of SMS with the maturity of OR, identifying the relationship between aspects of SMS and OR
in the context of the crisis of the pandemic. Based on a literature review, the author presents adopted
concepts of SMS and OR, as well as a customized maturity model for both. The survey methodology
involved two questionnaires on SMS and OR, consisting of 26 and 18 questions, respectively. The
survey was conducted in three approved training organizations (ATOs) in the Greater Poland
voivodeship. When comparing key aspects of both approaches to safety management (SMS vs. OR),
significant differences in ratings were observed. Additionally, a moderate correlation was found
between aspects of SMS and OR. This discrepancy was reflected in the maturity models. According to
the survey results, SMS achieved the fourth level of maturity, labeled proactive safety management,
while OR attained the third level of maturity, termed a fairly agile organization. Furthermore,
the results showed that while the guided adaptability approach is more difficult to achieve in
an organization, the centralized control approach is insufficient. Therefore, both components are
necessary to ensure the comprehensive safety of the organization.

Keywords: safety management system; organizational resilience; risk management; Safety I;
Safety II; sustainability

1. Introduction

The COVID-19 crisis, an extraordinary event likened to the Black Swan phenomenon,
has exposed the vulnerability of many organizations [1]. This situation has created an
atmosphere of uncertainty in organizations and generated threats to their efficiency and
sustainable development. The crisis has tested organizations’ resilience (OR), but also their
ability to adapt to disruptions. Resilience research, pioneered by Weick, defines resilience as
an organization’s ability to cope with adversity [2]. Modern organizational safety extends
beyond mere threat avoidance; it denotes an organization’s proficiency in managing these
threats—reducing vulnerability and mitigating impacts. The competencies to navigate
uncertainty and ensure sustainable growth hinge on these abilities. Sustainable enterprises
prioritize fostering knowledge, creativity, analytical prowess, and continuous learning [3].
In a highly competitive market, only the strongest will endure.

One of the severely impacted sectors during COVID-19 has been aviation. Fortunately,
aviation companies have been mandated to implement safety management system (SMS)
since 2013 through international and state regulations [4,5]. Aviation authorities in many
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countries have mandated the institution of SMS for all their entities, although the degree
and method of implementing The International Civil Aviation Organization (ICAO) annexes
vary in each State [6]. Approved training organizations (ATOs) were among the first types
of aviation organizations to introduce SMS. An ATO is an organization providing approved
flying training for specific flight training programs (airplane or helicopter).

The safety management literature delineates two approaches to achieving safety—
safety management through centralized control (SMS) or safety management through
guided adaptability (OR) [7]. COVID-19 has presented significant challenges to both safety
management approaches, particularly in recovery and risk management [8].

Maturity encompasses phenomena that may undergo change or development. The
process of attaining maturity is linked to the enhancement of skills and the acquisition
of specific characteristics, signifying readiness for particular tasks [9]. The way towards
maturity is gradual, allowing for a spectrum of maturity levels. These levels denote the
extent of the development of an entity towards its excellence [10]. Attaining higher levels
of maturity can translate into effectiveness for an organization operating in a dynamic
environment [11].

Existing research highlights the importance of both a mature SMS and OR for ensuring
safety. However, there is a gap in understanding the interplay between the maturity levels
of an SMS and OR. Thus, one can formulate a research problem as follows: What is the
relationship between the maturity of safety management system (SMS) and the organiza-
tional resilience (OR) of aviation entities during the pandemic crisis? The theoretical and
practical relevance of the problem refers to exploring how the maturity of an SMS influences
organizational resilience and investigating how organizations with higher maturity in their
SMS demonstrate better organizational resilience, potentially leading to improved safety
outcomes. The object of this study was to investigate the relationship between the maturity
of safety management system (SMS) and OR of aviation entities during the pandemic. This
prompted an investigation into how three selected ATOs handled the pandemic and how
their SMS maturity compared to OR maturity during this disruption.

Therefore, the paper aimed to compare two approaches to achieving safety, identifying
the relationship between SMS and OR aspects in ATO organizations. Resolving the research
problem involved specific research objectives:

• Identifying concepts and aspects of SMS and OR through a literature review;
• Customizing maturity models of SMS and OR from a literature review;
• Developing tools for SMS and OR research, including survey questionnaires;
• Assessing SMS and OR aspects in ATO organizations based on the survey with pre-

pared questionnaires;
• Evaluating SMS and OR maturity levels based on customized models;
• Analyzing the relationship between the maturity of an SMS and OR aspects crucial

for safety.

Achieving all the specific objectives aimed to provide a comprehensive framework for
assessing the maturity of SMS and OR, and analyzing the aspects and factors that influence
the relationship.

The paper’s format includes an abstract summarizing the objectives, methods, findings,
and conclusions; an introduction providing a brief contextualization of the study within
the broader context of SMS, OR, and sustainability, and outlining the research goals; and
a literature review delving into the theoretical underpinnings of SMS and OR related to
the topic; materials and methods explaining the research methods step by step; results
offering a precise description of survey results; discussion exploring the results, limitations,
and their interpretation in the context of research goals, and conclusions providing a clear
confirmation of goal achievement.

2. Literature Review

Regardless of the organizational type, the main concerns are survival and growth,
which remain the fundamental objectives for every organization. The primary aim is to
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sustain and prosper, ensuring profitability. This also applies to aviation organizations.
Aviation has suffered significantly during the pandemic. The substantial reduction in
trained personnel and, consequently, the decline in flight operations have had adverse
consequences for all aviation companies, including ATOs. Ensuring an appropriate level
of safety requires legal regulations that will force operators to implement systems and
apply procedures that ensure the identification of situations threatening safety, analysis
of these situations, and implementation of actions to prevent their recurrence. The need
for ATOs to introduce an SMS arises from specific legal requirements [4,5]. The literature
provides various definitions of an SMS. One definition is as follows: A safety management
system is an approach to harmonize, rationalize, and integrate management processes,
safety culture, and operational risk assessment [12]. It also encompasses legal compliance,
accident reduction, and cost savings. It is a strategic investment in creating a safe and
sustainable workplace. The implementation of an SMS also enhances competitiveness in
the market [13]. Key processes of an SMS are as follows [4]:

(a) Hazard identification (a method for identifying hazards related to the whole organization);
(b) Safety reporting (a process for the acquisition of safety data);
(c) Risk management (a standard approach for assessing risks and for applying

risk controls);
(d) Performance measurement (management tools for analyzing how effectively the

organization’s safety goals are being achieved);
(e) Safety assurance (processes based on quality management principles that support

continual improvement of the organization’s safety performance).

The International Civil Aviation Organization (ICAO) provides a framework in rep-
resenting the minimum requirements for implementing and maintaining an SMS by an
organization, which consists of 4 aspects and 12 factors [4,14]. The four aspects that must
be designed into proactive safety are: safety policy and objectives (SP&O), safety risk
management (SRM), safety assurance (SA), and safety promotion (SP) [15]. The aspects are
divided into factors as follows:

(1) SP&O:

(a) Management commitment and responsibility;
(b) Safety accountabilities;
(c) Appointment of key safety personnel;
(d) Coordination of emergency response planning;
(e) SMS documentation.

(2) SRM:

(a) Hazard identification;
(b) Risk assessment and mitigation.

(3) SA:

(a) Safety performance monitoring and measurement;
(b) The management of change;
(c) Continuous improvement of the SMS.

(4) SP:

(a) Training and education;
(b) Safety communication.

The safety policy and objectives should reflect the organization’s commitment to
safety and include a clear statement of the human and financial resources necessary for its
implementation. This commitment should be communicated throughout the organization
with visible support [16].

Safety risk management entails the development and operation of a process by the
aviation entity to identify threats related to the products or services offered. Identifying
threats involves employing both reactive and proactive methods. This process acts as a
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decision support tool in situations of uncertainty, furnishing insights into specific risks
within the overall risk management process [17].

Identifying threats involves employing both reactive and proactive methods. This
process acts as a decision support tool in situations of uncertainty, furnishing insights into
specific risks within the overall risk management process.

Safety assurance in the organization involves developing and maintaining means to
review its safety performance and confirm the effectiveness of its control of safety risks.
The organization’s safety performance is verified by comparing safety indicators and safety
performance targets in the SMS [18].

Safety promotion in the organization includes developing and implementing a safety
training program to ensure that the staff is trained and competent to perform SMS respon-
sibilities. The scope of safety training should be appropriate to individuals’ involvement in
SMS [19].

All these aspects should consider sustainable development goals (SDGs), such as safe,
affordable, accessible, and sustainable transport systems [20].

The term “resilience” originates from the Latin term “resilire,” denoting the action
of bouncing back or leaping [21]. Resilience is applied to many areas and has various
definitions. Fiksel describes resilience as an enterprise’s ability to survive, adapt, and
develop against turbulent changes [22]. The definition of OR can be found in international
standards [23]. ISO defines it as the ability of an organization to absorb and adapt in a
changing environment [24]. Organizational resilience is related to responding to threats,
primarily external to the organization, especially hostility, complexity, and variability, as
well as broadly understood risk [25]. A resilient organization consequently possesses
long-term progress capacity and good economic condition, maintained despite changes in
external conditions [26].

The literature abounds in various conceptualizations of organizational resilience, but
there is a constant argument about the need to better understand the phenomenon itself [27].
An instance is the OrgRes Diagnostic Tool, developed in cooperation with the Resilience
Expert Advisory Group (REAG) in Australia and Resilient Organizations in New Zealand.
REAG provides advice and specialized expertise to the Australian government on the
resilience of critical infrastructure. Resilient Organizations is a social enterprise committed
to strengthening the resilience of organizations worldwide. Organizational resilience, in its
application, is described through 3 interdependent aspects and 13 factors of resilience [28].
The three aspects that must be designed into resilient organization are leadership and
culture (L&C), change readiness (CR), and networks and relationships (N&R). The aspects
are divided into factors as follows:

(1) L&C:

(a) Decision making;
(b) Staff engagement;
(c) Leadership;
(d) Situation awareness;
(e) Innovation & creativity.

(2) CR:

(a) Proactive posture;
(b) Stress testing plans;
(c) Planning strategies;
(d) Unity of purpose.

(3) N&R:

(a) Effective partnership;
(b) Leveraging knowledge;
(c) Internal resources;
(d) Breaking silos.
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Leadership and culture signify the organization’s adaptive capacity shaped by its
leadership. Change readiness involves the formulation of plans and strategic direction
to guarantee that the organization is prepared for upcoming changes. Networks and
relationships refer to the internal and external relationships cultivated and nurtured by the
organization to leverage when necessary.

Two approaches to achieving safety represented by an SMS through centralized control,
termed Safety I by Hollnagel, seek to align and control the organization and its personnel
by centrally determining what is considered safe [29]. Safety I is characterized by the
minimization of adverse events implemented mainly through safety risk management.
Ignorance of the probability of the occurrence, as well as the consequences (direction and
strength) of its impact, creates a situation of extreme uncertainty [30], usually associated
with complexity [31]. In that case, safety management through guided adaptability, or
Safety II, aims to empower the organization and its members to safely adapt to emerging
situations and conditions [7]. Safety II has been proposed as a paradigm shift in safety
theory [32]. In our survey, Safety II means OR, and it has posed practical challenges for
safety managers in their practice. OR is characterized by the maximization of desirable
events, implemented mainly through the change-ready aspect (CR).

As the system matures, the organization should strive to ensure that it functions as
intended and is effective. The maturation process takes time, and its main goal should
be to constantly improve the level of safety. Hammer defines maturity as the systematic
improvement of the organization’s skills and processes to achieve the highest possible
efficiency in a given period of time [33]. Maturity models were created to monitor the
progress achieved by organizations as part of continuous improvement processes. A natural
feature of the organization, along with the development of the management concept, has
become the pursuit of perfection by improving all processes implemented in the enterprise.
Currently functioning maturity models make it possible to assess the current situation
in which the organization finds itself and set goals in relation to achieving subsequent
levels of maturity. Formally, the concept of a maturity model can be defined as a set of
various tools and practices that enable the assessment of an organization’s management
competences and the improvement of key factors that lead to the achievement of previ-
ously established goals [34,35]. Concerning maturity levels, they allow organizations to
improve their practices, leading to a continuous process of implementing optimization and
innovation [35]. There are several models used in the indicated area, which are most often
created on a 4/5/6 scale of organizational maturity. They differ from each other in terms of
structure, the way of conducting the assessment, the way of collecting information, and the
way of measuring results, but they are largely identical in terms of the specified levels of
maturity [36]. There are many types of organizational maturity models in the literature.
Regarding SMS maturity, one can find safety maturity for air navigation safety [37], an
integrated management system maturity [38], and, among others, occupational health
and safety maturity [39]. A model for the managerial approach to risk and hazards can
also be used as the model of SMS maturity [40]. It is delineated through five maturity
levels. At the less mature end is the avoidant level, where managers opt to evade direct
confrontation with a crisis, only taking action if exposed to a hazard, necessitating urgent
measures. Otherwise, no proactive measures are taken. The next is the reactive level, where
managerial responses are typically triggered by the occurrence of a hazard, accompanied by
a significant escalation in its adverse impact on safety. Consequently, the potential destruc-
tive effects of the hazard’s occurrence are notably high. The third level is the solving stage,
characterized by a management team reacting to a hazard without attempting to predict or
prevent it in advance. Despite this, the actions taken are appropriate and effectively address
the encountered hazard, minimizing its potential negative impact on safety. The proactive
level is the fourth, where managers recognize the enduring negative consequences of a cri-
sis. In response, they gather relevant information, assess risks, and establish early warning
systems. Specialized groups dedicated to risk and hazard management are formed. The
most mature level is the interactive one, representing the most comprehensive approach.
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It is proactive and advanced, evaluating hazards before, during, and after a crisis. This
approach incorporates continual organizational learning and self-control mechanisms, all
rooted in a sustainability framework.

As far as OR’s maturity is concerned, one can present, among others, the maturity
model to assess and foster the resilience of organizations [41] or the model of OR’s maturity
in the context of dealing with changes [42]. The latter is characterized by five organizational
maturity levels. At the less mature end is the fragile level, where the organization struggles
to cope with changes in any aspect. The second is the almost agile level, where the
organization navigates changes but only in one aspect at a medium level or higher. The
third is the fairly agile level, indicating that the organization handles changes but only in
two aspects at a medium level or higher. The subsequent level is the agile level of maturity,
wherein the organization adeptly manages changes in three aspects at a medium or higher
level, with certain aspects taking precedence. The pinnacle of maturity is the resilient level,
where the organization adeptly navigates changes in all aspects at a medium or higher
level and consistently strives for improvement. In the context of this model, aspects refer to
sharpness, intelligence, flexibility, and smartness.

3. Materials and Methods

This research employed a methodological approach consisting of four stages:
(I) selection of the existing concepts of SMS and OR; (II) customization of the existing
maturity models of SMS and OR; (III) preparation of assessment tools for SMS and OR
(survey questionnaires); (IV) conduction of a survey of SMS and OR.

The first stage (I), the selection of the existing concepts of SMS and OR, was associated
with the choice of the most convenient concept of SMS and OR for the study. It was decided
to adopt ICAO’s SMS concept, which provides a framework of SMS for an organization,
consisting of 4 aspects and 12 factors [4,14]. The choice of this concept was its real presence
in organizations, treating the ICAO concept as a good practice when implemented by the
authorities of member states. For OR, we decided on the concept presented in the OrgRes
Diagnostic Tool. The application delineates organizational resilience through 3 interrelated
aspects and 13 resilience factors [28]. The reason for the selection was connected with the
authors’ familiarization with the concept in a previous study [43].

The second stage (II), customization of the existing maturity models of SMS and OR,
encompasses a maturity assessment with a customized maturity model. We reviewed
the existing maturity models and decided to customize the SMS model for a managerial
approach to risk and hazards [40], and the OR maturity model in the context of dealing with
changes [42]. The choice of these models was based on the possibility of the assessment of
aspects that describe individual concepts adopted in stage I.

The SMS maturity model is depicted with the adjusted criteria in Table 1. The mean
column denotes the adopted ranges of mean survey results on a 7-point Likert scale.

Table 1. Customized maturity model of SMS adapted based on [40].

Maturity Level Mean Description Explanation

1 1.00–2.75 Avoidant safety management The organization cannot deal with safety
management in any aspect.

2 2.76–3.99 Reactive safety management The organization deals with safety management
but only with a single aspect.

3 4.00–4.99 Solving safety management The organization deals with safety management
but only some aspects.

4 5.00–5.99 Proactive safety management The organization deals with safety management
in all aspects, some aspects dominate.

5 6.00–7.00 Interactive safety management
The organization deals with safety management
in all the aspects; moreover, it continuously
strives for improvement and sustainability.
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The OR maturity model is depicted with the adjusted criterions in Table 2. The mean
column denotes the adopted ranges of mean survey results on a 7-point Likert scale.

Table 2. Customized maturity model of OR adapted based on [42].

Maturity Level Mean Description Explanation

1 1.00–2.75 Fragile organization The organization cannot deal with
changes in any aspect.

2 2.76–3.99 Almost agile organization The organization deals with
changes but only a single aspect.

3 4.00–4.99 Fairly agile organization The organization deals with
changes but only some aspects.

4 5.00–5.99 Agile organization
The organization deals with
changes in all aspects, some
aspects dominate.

5 6.00–7.00 Resilient organization

The organization deals with
changes in all the aspects;
moreover, it continuously strives
for improvement.

The third stage (III), preparation of assessment tools for SMS and OR, consisted of two
survey questionnaires.

The SMS questionnaire was an author’s synthesis of the most important information
regarding SMS [14,44]. It encompassed 4 aspects (safety policy and objectives, safety risk
management, safety assurance, and safety promotion) and 12 factors, including manage-
ment commitment and responsibility, safety accountabilities, appointment of key safety
personnel, coordination of emergency response planning, SMS documentation, hazard
identification, risk assessment and mitigation, safety performance monitoring and mea-
surement, the management of change, continuous improvement of the SMS, training and
education, and safety communication. In total, there were 18 questions. These questions
were then selectively allocated to individual scales.

The initial step involved establishing the validity of the questionnaire. The process
included assessing content, facade, construct, and nomological validity [45]. During the
content validity assessment, two university employees assessed the questions to ensure
their effectiveness in capturing the subject under investigation. The validity of the facade
involved the expert, who identified any common errors, such as double-barreled and
leading questions, in the survey [46]. The construct and nomological validity assessment
utilized the statistical scale reliability analysis. The normal distribution of the variables
was assessed using a Shapiro–Wilk test. The Shapiro–Wilk test showed that only 2 out of
9 analyzed variables statistically significantly deviated from the normal distribution. Addi-
tionally, in the case of one variable, the deviation was close to statistical insignificance. The
predominance of variables consistent with a normal distribution (p < α, with a significance
level of 0.05) supported the use of parametric tests in further analysis.

All obtained results were subjected to statistical analysis using the Statistica 13 pro-
gram. Statistical tests and coefficients were used, namely the Shapiro–Wilk test, Pearson’s r
correlation coefficient, Student’s T, ANOVA, and Tukey’s post hoc test. Additionally, in
order to check the research tool, a reliability analysis was performed using the Cronbach’s
alpha index (α CR).

To determine in the analysis whether there were statistically significant linear corre-
lations between the variables (SP&O, SRM, SA, SP, SMS, L&C, N&R, CR, OR) measured
at the interval scale, the Pearson r coefficient was used. The level * p < 0.05 of statistical
significance was adopted. If the correlation was statistically significant at least at the
p < 0.05 level, the correlation coefficient r had to be interpreted. In terms of strength, the
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interpretation of the correlation coefficient was as follows: weak (0.20–0.30), moderate
(0.3–0.6), strong (0.6–0.8), and very strong (0.8–0.99) [47].

Then, to determine whether two independent groups (SMS and OR) differed sig-
nificantly from each other, the Student’s t-test was employed. The test result was de-
scribed using the parameters t—student’s t-test statistics, and p—significance of the
Student’s t-test, with level of significance assigned as * p < 0.05, indicating statistically
significant differences.

A single factor ANOVA was used to determine whether more than two groups (ATO 1,
ATO 2, and ATO 3) differed from each other in a statistically significant way in terms of variables
measured at the interval scale. Additionally, using this test, it was necessary to determine which
groups differed significantly from each other, and for this purpose, the Tukey’s post hoc test
was conducted. The level * p < 0.05 of statistical significance was adopted.

Consequently, in the SMS questionnaire the Pearson r correlation coefficients were
employed. The Cronbach’s alpha coefficient (α CR) for the SMS questionnaire, with an
overall value of 0.94, confirmed the questionnaire’s reliability for data evaluation [44]. How-
ever, the item-total correlation varied from 0.47 to 0.91. The whole ICAO SMS framework
aspects and factors were based on [4,14]. The characteristics of the research subjects and
respondents are depicted in Table 3, and the whole questionnaire with all questions is
presented in Table 4. In the context of the reliability of questions belonging to the individual
scales of SMS, α CR is presented in Table 5.

Table 3. Features of the research subjects.

Features ATO 1 ATO 2 ATO 3 TOTAL

Number of respondents 9 16 11 36
Response rate 64% 57% 61% 60%

Age range of respondents 24–65 25–64 21–59 -
Average experience of responders

at the company 6 5 4 -

Size of the company Small Small Small -
The SMS implementation time 2014 2009 2011 -

Table 4. Results of SMS questionnaire.

No. Rated Item Mean SD

1. The safety policy indicates what types of behavior are unacceptable and includes
conditions for which there will be no disciplinary action used. 5.97 1.25

2. The safety policy actively encourages reporting safety issues. 5.78 1.59

3.
All staff members (including the responsible manager) know and understand their
rights and obligations in relation to accountability and safety performance
of the organization.

5.69 1.06

4. The organization has appointed a safety manager and a safety analysis board. 6.47 0.65

5. The organization has an emergency response plan (ERP) that defines the roles,
responsibilities, and actions of staff. 5.69 1.67

6. SMS documentation is regularly analyzed and updated. 5.72 1.67

7. A confidential safety reporting system exists in the organization that also
promotes the reporting of mistakes or threats. 6.19 1.01

8. Identification and risk assessment for serious threats was carried out in the
organization corresponding with a sustainability approach. 6.06 1.19

9. There are criteria that allow the organization to establish acceptable risk levels for
identified threats. 5.69 1.39

10. The organization appropriately documents the corrective/preventive
actions taken. 6.06 0.92
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Table 4. Cont.

No. Rated Item Mean SD

11. The SMS system is periodically audited to assess its effectiveness and check
whether applicable standards and regulations are complied with. 6.33 0.99

12. Conclusions drawn from safety reviews within the organization directly impact
safety policies and procedures. 6.14 1.18

13. There is a formal process for managing organizational change. 5.75 1.38

14. A method has been introduced to monitor overall SMS results to enable
continuous improvement of the organization. 5.44 1.70

15. All staff members have received training in the organization’s SMS and their roles
and responsibilities regarding the SMS. 6.25 0.87

16. The effectiveness of SMS training is measured. 5.14 1.31

17. Safety information reaches the staff at every level in the organization. 4.89 2.04

18. The organization’s safety culture is developed, among others, by explaining
specific safety activities to personnel. 5.89 1.12

Table 5. Scales of SP&O, SRM, SA, SP, and SMS and their results.

Scale Item List ATO 1 ATO 2 ATO 3 Total α CR

SP&O 1–6 6.12 6.34 5.02 5.89 0.94
SRM 7–10 6.50 6.47 4.91 6.00 0.94
SA 11–14 6.28 6.57 4.64 5.92 0.94
SP 15–18 4.97 6.16 5.01 5.54 0.97

SMS 1–18 5.97 6.39 4.89 5.84 0.93

The OR questionnaire is an author’s modification of the OrgRes Diagnostic Tool.
It had previously been utilized by the authors in another study [43]. It consisted of
3 characteristics/aspects (leadership and culture, change readiness, and networks and
relationships), and 13 factors: leadership, staff engagement, situation awareness, decision-
making, innovation and creativity, networks and relationships, effective partnerships,
leveraging knowledge, breaking silos, internal resources, unity of purpose, proactive
posture, and planning strategies. In total, there were 26 questions. These questions were
then selectively allocated to individual scales.

The OR questionnaire, similarly to the SMS questionnaire, was subject to content,
facade, construct, and nomological validity. The overall Cronbach’s alpha coefficient of
the OR questionnaire was 0.92, confirming the reliability of the questionnaire for data
evaluation [48]. However, the item-total correlation varied from 0.31 to 0.88. The whole
OrgRes Diagnostic framework aspects and factors were based on [28], and the questionnaire
with all questions is presented in Table 6. In the context of the reliability of questions
belonging to the individual scales of OR, α CR is presented in Table 7.

Table 6. Results of OR questionnaire adapted based on [43].

No. Rated Item Mean SD

1.
The management of the company demonstrates forward-thinking, flexibility,
and an entrepreneurial mindset when making decisions. This is particularly
evident in times of crisis.

5.22 0.90

2. The management team analyzes the many different options and available data
before making a final decision. 4.39 1.48

3. Employees exhibit proper motivation, directing their efforts towards attaining
well-defined objectives in the workplace. 4.00 0.96
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Table 6. Cont.

No. Rated Item Mean SD

4. People in our organization work on the problem until it is resolved. 5.62 1.32

5. As an organization, we constantly monitor the internal and market situation in
search of conditions for crisis situations. 5.17 1.33

6. Employees express their opinions on the activities of the organization in order
to improve its operation. 5.97 0.97

7.
Our organization can effectively make challenging decisions under time
constraints, utilizing standard operating procedures (SOPs) and dynamic
management approaches.

5.44 1.73

8. We have a clearly defined contingency response cell that— if necessary—will
be able to take control over the activities of the organization. 5.11 1.74

9. The organization supports people who can think creatively and solve
problems effectively. 5.53 1.16

10. There are activities organized to promote innovation and creativity within
the company. 3.53 1.48

11. We build strong business relationships with various other organizations, both
during and outside the crisis. 4.97 1.18

12. Critical points that may hinder cooperation with other organizations are
constantly monitored. 4.83 1.03

13. If decision-makers are unavailable at the moment, we have alternative
individuals who can serve as substitutes. 5.58 1.57

14. Training programs are offered to employees to mitigate the impact of the
pandemic on the organization’s operations. 3.39 1.42

15. Employees from various departments effectively cooperate with each other,
exchanging ideas and information. 5.94 1.01

16.
A sense of community with other employees is a very important part of
cooperation. Disputes are resolved efficiently and quickly and the atmosphere
is generally friendly.

5.70 1.09

17. The organization maintains a consistently satisfactory level of employees and
resources, enabling it to effectively navigate through crises. 4.72 1.65

18. Employees’ qualifications are systematically raised and their
potential developed. 4.81 1.31

19. Coworkers have clearly defined goals and priorities during the crisis. 4.72 1.39

20. Management actions support a sense of unity among employees. 4.08 1.68

21. As an organization, we have selected specific areas for risk monitoring and
identified corresponding indicators. 4.83 1.23

22. The procedures within the company can be modified in order to increase the
quality of management and better adapt them to the situation. 4.67 1.62

23. Our company has contingency plans in place that will be activated in the event
of different types of market disruptions. 4.36 1.55

24. The company pursues an ideal vision of its operations, striving consistently to
achieve it through its actions. 5.22 1.24

25. As a company, we regularly review our capabilities to identify
potential weaknesses. 5.03 1.40

26.
The identification of operational gaps in the system during the audit serves as
the foundation for analyzing their root causes and implementing new,
innovative solutions to prevent their recurrence in the future.

4.94 1.45
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Table 7. Scales of L&C, N&R, CR, and OR and their results.

Scale Item List ATO 1 ATO 2 ATO 3 Total α CR

L&C 1–10 5.38 5.28 4.29 5.00 0.95
N&R 11–18 4.80 5.61 4.18 5.00 0.94
CR 19–26 5.23 5.25 3.57 4.73 0.95
OR 1–26 5.14 5.38 4.01 4.91 0.91

The proposed scoring for individual response outcomes in both questionnaires utilized
a seven-point Likert-type scale, outlined as follows:

I strongly disagree—1 point;
I disagree—2 points;
I rather disagree—3 points;
I have no opinion—4 points;
I rather agree—5 points;
I agree—6 points;
I strongly agree—7 points.

While the Likert scale can be considered an ordinal variable, it is possible to treat it
as an interval variable under the assumption that there are equal distances between the
answers [49]. Variables on an interval scale with a minimum of five degrees can be regarded
as continuous variables [50]. This assumption was applied in the subsequent analyses,
where quantitative methods were employed.

The structure of both SMS and OR questionnaires is presented in Figure 1.
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Figure 1. The structure of both SMS and OR questionnaires.

The fourth stage (IV), conduction of the SMS and OR survey, took place between
1 December 2021 and 20 January 2022. The research sample consisted of 3 out of twelve
local ATOs in the Greater Poland voivodeship. The division of enterprise size (micro, small,
medium, or large) was made based on [51]. The ATO organizations were usually micro
(1–9 employees) or small (10–49 employees). Taking into account both in-flight and ground
staff familiar with SMS, the median value of potential respondents in a company was
assumed to be 18. Thanks to these assumptions, it was possible to assess the population of
respondents at 216. Due to the assumption of conducting an initial study, a 90% confidence
level and a 90% confidence interval were established. As a result, a sufficient sample of
36 respondents was calculated [52]. Therefore, the authors considered the results sufficient
in terms of quality. However, the survey has limitations described in the Section 5. The
sample type used in the survey was non-probability convenience sampling due to time and
cost limitations.

The survey included an accompanying cover letter outlining the survey’s purpose. Par-
ticipation was voluntary and anonymous, and respondents were instructed not to provide
comments on the survey methodology and tools. Given the research characteristics and
the regulations of the Commission on Ethics of Scientific Research at Poznan University of
Technology, the study was exempt from review. Moreover, the research commenced before
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the commission’s appointment by the Rector’s Order RO/IV/15/2022. The questionnaire
targeted aviation flying and ground personnel familiar with the SMS. Due to the specific
nature of aviation training organizations (ATOs), the prevailing epidemic conditions hin-
dering direct contact, and the research scope, the authors opted for the computer-assisted
web interview (CAWI) method.

4. Results

The following statements describe companies’ SMS and OR during the threat of a
pandemic. The results of the SMS questionnaire are presented in Table 4.

The findings were analyzed in more detail to identify scales for computing SP&O,
SRM, SA, SP, and SMS. These scales are presented in Table 5.

The results of the OR questionnaire are presented in Table 6.
The obtained results were further elaborated in order to find scales for calculating the

L&C, N&R, CR, and OR. They are depicted in Table 7.
The overall-scale correlation ranged from 0.23 to 0.96. In terms of strength, the correla-

tion varied from weak (0.20–0.30) to very strong (0.9–0.99), with most values falling within
the moderate (0.3–0.6) or strong (0.7–0.8) interval of strength [47].

Table 8 presents the calculated Pearson r correlation results between SP&O, SRM, SA,
SP, SMS, L&C, N&R, CR, and OR scales.

Table 8. The results of the Pearson r correlation between SP&O, SRM, SA, SP, SMS, L&C, N&R, CR,
and OR scales.

Variable SP&O SRM SA SP SMS L&C N&R CR OR

SP&O 1.00 0.92 0.89 0.67 0.96 0.33 0.39 0.44 0.42
SRM - 1.00 0.91 0.58 0.94 0.38 0.38 0.52 0.47
SA - - 1.00 0.65 0.95 0.50 0.53 0.64 0.61
SP - - - 1.00 0.78 0.23 0.58 0.37 0.42

SMS - - - - 1.00 0.40 0.51 0.55 0.53
L&C - - - - - 1.00 0.77 0.80 0.91
N&R - - - - - - 1.00 0.80 0.92
CR - - - - - - - 1.00 0.94
OR - - - - - - - - 1.00

5. Discussion

The goals of the survey were achieved. The literature review outlined existing SMS
and OR concepts, emphasizing key features. These insights informed the development of
survey questionnaires. Based on a literature review, a maturity model of SMS and OR was
devised with a customization process based on the chosen maturity models of SMS and
OR. On this basis, surveys of SMS and OR maturity in ATO organizations were conducted.

Overall, the research indicated a relationship between SMS and OR aspects in ATO
organizations during COVID-19.

When it comes to the overall level of SMS, it was 5.84 (see Table 5). The best results
were in ATO 2 (6.39), ATO 1 (5.97), and ATO 3 (4.89), respectively. According to the
ANOVA test, the overall level of the SMS in ATO 3 differed significantly from that in ATO 1
(p = 0.013 < 0.05), and ATO 2 (p = 0.0002 < 0.05). It seems worthwhile underscoring that
there was a positive association between better implementation of SMSs and outcomes
measured by the comprehensiveness of hazard prevention programs and accident rates [53].
The best results in terms of the SMS aspects were related to safety risk management (6.0),
safety assurance (5.92), safety policy and objectives (5.89), and safety promotion (5.54),
respectively. It can be inferred that there was indeed a subtle distinction in the aspects
of SMS evaluation. Factors of safety risk management such as hazard identification, risk
assessment, and mitigation are essential steps in ensuring the reliability and safety of the
organizations. These procedures, in turn, lay the foundation for the design and operation
of safety management systems [40,54]. In safety assurance, on the other hand, the change
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management process is essential for safety performance monitoring and managing safety
efficiently [55]. Safety policy and objectives include very important factors for preparing for
disruption, such as coordination of emergency response planning in all organizational units.
As far as SMS maturity is concerned, the overall level of the SMSs was proactive safety
management (see Table 1). This means that organizations dealt with safety management
in all aspects, but some aspects dominated (SRM, SA, and SP&O). However, when one
takes ATOs separately, ATO 2 had an interactive safety management. This means that the
organization dealt with safety management in all aspects; moreover, it continuously strived
for improvement and sustainability. ATO 1 had a proactive SMS, but that of ATO 3 focused
on just solving safety management. ATO 3 dealt with safety management but only some
aspects (SP&O and SP).

The overall level of OR was 4.91 (see Table 7). The best results were in ATO 2 (5.38),
ATO 1 (5.14), and ATO 3 (4.01) respectively. According to the ANOVA test, the overall level
of OR in ATO 3 differed significantly from that of ATO 1 (p = 0.0006 < 0.05), and ATO 2
(p = 0.0001 < 0.05). The best results in terms of OR aspects were related to leadership and
culture (5.0), networks and relationships (5.00), and change readiness (4.73), respectively.
Leadership and culture have an impact on an organization’s capacity for adaptation and
support for decision-making, which provides insights and immediately usable solutions
to manage crises [56]. Furthermore, leadership and networking denote the organization’s
ability to endure complex situations during shocks and revert to its pre-crisis state [57]. It
can be concluded that, actually, there was a slight difference in the aspects of OR assessment.
However, factors of change readiness seemed also important for building of OR in the
organization [39]. As far as the OR maturity was concerned, overall companies were rated
as fairly agile organizations (see Table 2). This means that organizations dealt with changes
but only some aspects (L&C and N&R). However, when one takes ATOs separately, ATO
2 was an agile organization. This means that the organization dealt with changes in all
aspects, but some aspects dominated (N&R and L&C). ATO 1 was also rated as an agile
organization, but ATO 3 was a fairly agile organization.

Based on submitted results analysis, it can be concluded that the average SMS score was
0.93 higher than the OR score. According to the Student’s t-test, p = 0.000035 < 0.05; thus,
average the SMS differed significantly from the average OR score. This result shows that
building a safety management system that is well assessed by employees is not tantamount to
building an organization that is resistant to disruptions. SMSs are characterized by minimiza-
tion of adverse events implemented mainly through safety risk management aspect (SRM)
consisting of hazard identification, risk assessment, and mitigation [7]; this was proved in
the survey where the best results were in SRM (6.00). OR is characterized by maximization
of desirable events, implemented mainly through change-ready (CR) aspects consisting of
proactive posture, stress testing plans, planning strategies, and unity of purpose [42]. The
worst results were visible in the survey which found relatively weak results in CR (4.73). This
situation is reflected in maturity models. According to survey results, SMS had the fourth level
of maturity, proactive safety management, while OR had just the third level of maturity, that of
fairly agile organizations. This suggests that it is generally easier to achieve the goals of SMSs
than OR. Furthermore, it should be noted that maturity scores for both SMS and OR differed
from one ATO to another. This of ATO 3 was the worst, despite its earlier implementation
of an SMS than ATO 1. This of ATO 2 was the best. This means that earlier introduction
of systemic safety management is not a guarantee of better results. Everything depends on
many factors that are hidden in the SMS and OR aspects. Thus, the organizations with higher
maturity in SMS demonstrate better organizational resilience, potentially leading to improved
safety outcomes. The results of maturity levels of SMS and OR for each ATO and for total
ATO score are presented in Table 9.

Additionally, Pearson r correlation coefficients were employed. In terms of strength,
the correlation varied from weak to strong, with most values falling within the moderate
interval of strength [47]. Pearson rank-order correlations between SP&O, SRM, SA, SP,
SMS, L&C, N&R, CR, and OR were calculated (see Table 8). The calculations revealed
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mostly moderate to very strong correlations between the parameters. The results of the
pairs between SMS and OR aspects were as follows: SP&O/L&C—0.33, SP&O/N&R—0.39,
SP&O/CR—0.44, SRM/L&C—0.38, SRM/N&R—0.38, SRM/CR—0.52, SA/L&C—0.50,
SA/N&R—0.53, SA/CR—0.64, SP/L&C—0.23, SP/N&R—0.58, SP/CR—0.37. This means
that the scales were mostly moderately correlated. The overall correlation between SMS
and OR was 0.53. The key features of SMS were defined by their strong similarity in
goals, which is seen in the degree of complementarity observed in the OR aspects [32].
Furthermore, considering the substantial disparity in average outcomes between SMS and
OR, it is advisable to view both approaches as complementary. Therefore, both components
are necessary to ensure the comprehensive safety of the organization [29,32].

Table 9. The results of maturity levels of SMS and OR.

MaturityLevel
SMS OR

1 2 3 4 5 1 2 3 4 5

ATO1 X * X
ATO2 X X
ATO3 X X

ATO total X X
*—assessed level of maturity.

The inherent restrictions associated with the sample size and choosing a non-probability
convenience sampling method limit this study. The samples were chosen based on sub-
jective judgment rather than through random selection. These also included population,
size of company, and types of industry. Moreover, the ranges of average maturity results
obtained in the adapted maturity models were conventional, so they can be treated as
biased. Although this study’s findings provide insights into workers’ perceptions of SMS
and OR aspects, they are limited to aviation. Furthermore, the tested aspects are more
relevant to this sector. Thus, this study is not conclusive, and the findings can be incomplete
and may not be generalized. However, the authors trust that the presented results may
become the basis for initial conclusions and further research that will reduce the presented
limitations. For this reason, the results of the research are particularly useful for managers
and specialists dealing with safety issues in organizations.

6. Conclusions

Aviation was one of the industries most affected by the COVID-19 pandemic. Since
safety is an important issue in aviation organizations, its management and approaches to
achieving safety are crucial. Therefore, the paper aims to compare maturity of
two approaches to achieving safety, characterized as safety management through central-
ized control (SMS), and safety management through guided adaptability (OR), identifying
the relationship between SMS and OR aspects in ATO organizations. Existing research
highlights the importance of both a mature SMS and OR for ensuring safety. To meet the
goals, the authors (1) identified concepts and aspects of SMS and OR through a literature
review, (2) customized existing maturity models of SMS and OR, (3) developed tools for
SMS and OR research, including survey questionnaires, (4) assessed SMS and OR aspects
in ATO organizations based on the survey with prepared questionnaires, (5) evaluated SMS
and OR maturity levels based on customized models, and (6) analyzed the relationship
between the maturity of SMS and OR aspects crucial for safety.

The Safety I and Safety II approaches are considered complementary. Similarly, corre-
sponding safety management methods such as safety management through centralized
control (SMS), and safety management through guided adaptability (OR) should be seen
as complementary. As the research shows, the guided adaptability approach is more
difficult to achieve in an organization. However, the centralized control approach is insuf-
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ficient; therefore, both components are necessary to ensure the comprehensive safety of
the organization.

The COVID-19 pandemic has significant implications for future safety management.
This paper imparts insights into the advantages that organizations can gain by embrac-
ing the SMS and OR approaches to thrive and prosper in uncertain environments. The
experience gained over the past years can play an immediate role in ensuring safety in
organizations through several key strategies. (1) Organizations can utilize insights gained
from past pandemics to improve and revise their preparedness plans. (2) Encouraging
collaboration across various departments and functions proved crucial during previous
pandemics. Organizations can institutionalize cross-functional teamwork, fostering a cul-
ture of adaptability and quick decision-making. (3) Organizations can establish systems
for continuous monitoring of emerging threats. This allows for proactive adjustments for
safety measures. (4) Reflecting on both successes and challenges encountered during past
pandemics provides valuable insights. Organizations can celebrate what worked well and
address areas that need improvement, ensuring a more effective response in the future.
By integrating these lessons into organizational practices, companies can enhance their
resilience, adaptability, and overall safety measures, better preparing them to navigate and
mitigate the impact of future crisis.

Due to the limitations presented in the research, additional surveys should be carried
out in more companies. The next important step is the development of safety management
approaches for specific industries. It is important to find ways of effective coexistence of
Safety I and Safety II approaches to anticipate and respond successfully to adverse events
and emerging situations and finally achieve the safety of the organization during crises.
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