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Abstract: Special police units, such as Austria’s EKO Cobra, are uniquely trained to manage high-
risk operations, including terrorism, amok situations, and hostage crises. This study delves into the
operational risks and the critical role of group dynamics in fostering safety and enhancing resilience,
emphasizing the interconnectedness of risk perception, training, and operational practices. Based on
problem-centred interviews with current and former EKO Cobra membersthe research identifies key
risk factors such as overconfidence, insufficient training, inadequate equipment, and the challenges
posed by high-stakes scenarios. Using a structured yet flexible approach, the study integrates a group
dynamics model as a theoretical framework and analyzes the data semi-inductively semi-
deductivelyby applying a a qualitative research approach. The study examines risk categorization in
ad-hoc operations, the interplay between risk perception and training, and actionable strategies to
enhance safety and preparedness through tailored training programs. The findings underscore the
transformative impact of intensive scenario-based and high-stress training exercises, which
significantly improve situational awareness, automate critical actions, and reinforce teamwork.
Group dynamics, including cohesion and effective communication, emerge as pivotal factors in
mitigating risks and ensuring operational success. Crucially, this research highlights the broader
sustainability dimensions in law enforcement, advocating for continuous, specialized training that is
adaptive to emerging challenges. By linking theoretical frameworks with practical, actionable
insights, the study proposes a holistic training approach that promotes resilience and long-term
sustainability in police operations. These findings are relevant to elite units like EKO Cobra and
provide valuable guidance for broader police frameworks, contributing to become safer, more
effective and resilient.

Keywords: risk; safety; resilience; police operations; qualitative research; socio-psychological; group-
dynamic; risk-perception; Austria

1. Introduction

The duties of police officers encompass a wide range of dynamic and often unpublished problem
situations. A significant challenge lies in the difficulty the police face in acknowledging errors or
misconduct, which leads to reluctance to openly admit these facts. In this context, police interest
groups advocate for the establishment of control mechanisms for error management [1]. According
to Feltes [2], errors are unavoidable and widespread in everyday police work, and flawless
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performance seems unrealistic. High-risk situations include, among others, the suspicion of the use
of firearms or explosives, situations with a high propensity for violence from the suspect (based on
specific facts), organized crime cases, airplane hijackings, serious violent crimes, and various hostage
situations [3-10], or other man-made emergencies [11]. The demands on members of this special unit
are extraordinarily high. Discipline, endurance, resilience, and strong nerves are essential both
during recruitment and in daily service. An application is only possible after two years of service as
a regular police officer. Requirements include an impeccable disciplinary record and excellent
physical and mental fitness [12-17]. It is important to emphasize that not every police operation can
be classified as a 'standard operation' from the outset. Instead, operations may evolve into special or
extraordinary operational situations due to specific circumstances. These types of operations are
characterized by the need for teams to make decisions under significant time pressure, where
operational and leadership uncertainties must be minimized, as these often have serious
consequences.

To minimize such risks, specialized units such as EKO Cobra/DSE (Directorate for Special Units)
(Figure 1 and 2) are deployed in highly critical situations. According to the regulation of the Austrian
Ministry of the Interior regarding the special units of the Directorate General for Public Security
(BGBI II 207/1998 as amended by BGBI. II No. 287/2012), EKO Cobra/DSE serves as an operational
anti-terror and intervention unit that can be requested in specific cases and assigned relevant tasks.
The expertise and intensive training of this unit are crucial in maximizing the survivability of officers
in high-risk scenarios and ensuring the safety of all involved. As Austria's most prominent special
police unit, it operates under Section 22(1)(2) of the Security Police Act (SPG) and is directly
subordinated to the Directorate General for Public Security. Its primary mission is to terminate
dangerous attacks under particularly high-risk circumstances, as outlined in Section 16(2)(2) SPG
[18,19].

Figure 1. EKO Cobra training scenario. Tactical approach at the wall. Photo by the directorate.

for special units (DSE EKO Cobra).

Police officers are legally obligated under the SPG, the Code of Criminal Procedure (5tPO), the
RLYV, the Civil Servants Act (BDG), the Weapons Act (WaffGG), and constitutional provisions to end
dangerous attacks and fulfil the first general duty to assist. These legal foundations form the basis for
officers' actions in the field and stipulate that assailants must be located, isolated, and neutralized as
quickly as possible. To meet these demands, specific teams are formed based on the situation, such
as contact, rescue, and evacuation teams, each assigned clear responsibilities for rescuing individuals
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[18]. During operational training (ET), officers are instructed on the legal foundations governing
police interventions. Specifically, § 3 RLV differentiates between non-intervention and intervention
measures, meaning that official actions usually begin with verbal instructions and self-protection
measures and may escalate to life-threatening situations requiring the use of firearms [20]. The RLV
also regulates the self-protection measures for OdoSd officers. According to § 3 RLV, although they
are obligated to protect themselves, they do not possess special powers in this context. Their duty is
to avoid potential threats to their safety. They are not required to intervene to protect others’ legal
interests if doing so would significantly endanger their physical safety, and the threat to the legal
interest is relatively minor [20]. Furthermore, § 1(3) RLV obliges police officers to intervene even
outside of their duty if necessary to prevent an imminent threat to life, health, freedom of individuals,
or property in significant amounts, provided it is proportionate and reasonable [19].

Figure 2. EKO Cobra training scenario in the forest with an armoured vehicle. Photo by the.

directorate for special units (DSE EKO Cobra).

The legal framework and service obligations of police officers form the foundation for safe and
effective operations. Regulations on self-protection and service conduct are crucial for the proper
execution of official duties and for ensuring personal safety. To meet the complex requirements and
operate safely within the tension between risk and security, thorough education and continuous
training are indispensable. In general, police officers are required to follow the instructions of their
superiors or commanding authorities. Typical service orders include directives from the BM.I, orders
from state police directorates (LPD), and commander orders, as well as training instructions.
Deviations from this duty to obey are only permitted if the instructions were issued by an
unauthorized body or would violate criminal laws. If officers have other concerns, they must inform
their superiors [21].

Training is essential for handling all types of police operations, whether in special situations,
operational scenarios, or risk conditions. The nature of danger is defined by the type of threat, its
controllability, the development of the situation, and the time factor [22]. Police interventions are
often unpredictable and difficult to assess. Therefore, an automated response to an event or attack is
the most effective way to counter threats. For police officers, situationally appropriate training at
regular intervals with specific content is crucial for safely and effectively managing dangerous
situations in everyday police work. ET is a central component of basic police training, forming the
foundation for all future police actions. In this highly specialized area, officers are prepared to
understand and responsibly apply their authority to use force and firearms. Training content includes


https://doi.org/10.20944/preprints202502.1967.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1967.v1

4 of 54

a wide range of topics, such as shooting and weapon techniques, operational tactics, interactive
training, and handling special situations. This comprehensive preparation enables officers to act
competently and responsibly in critical situations.

Within the Austrian police, there is a differentiation between special units and regular police
forces. Special units are trained at a high physical and tactical level for specific operational situations.
In contrast, regular police officers are active in “normal operations”, and their training content only
partially overlaps with that of the special units, but the latter, in particular, has an incomparably
higher training intensity. These differences arise primarily from the legal responsibilities of the police
(based on the Security Police Act, the Code of Criminal Procedure, the Administrative Penal Code,
etc.) and evolving sociopolitical demands. Also, the selection and recruitment process for police
officers in Austria is designed to identify suitable candidates for executive service. It spans two days
and includes psychological aptitude tests, clinical-psychiatric procedures (computer testing), a police
medical examination, and an interview with experienced officers. Emphasis is placed on criteria such
as perception, social skills, risk-taking, and resilience, which are essential for safe action in ad-hoc
operations [23,24].

The purpose of this process is to assess the candidates’ suitability for the police profession and
gain insights into their psychological profile, which is particularly relevant for potential future special
deployments. The subsequent basic police training continues this focus, following a curriculum set
by the Austrian Federal Police Academy (SIAK) based on a competency profile. This profile is
inspired by John Erpenbeck and Volker Heyse’s definition of education as "the ability to act
autonomously, in value-conform and rule-conform ways, in complex situations" [25]. The training
comprises three core competency areas [25]: a) police knowledge; b) personality traits; and c) social-
communication competencies. Particular emphasis is placed on two key competencies: situational
action and the ability to perceive and reflect.

Based on that, this paper focuses on investigating safety-relevant influencing factors and the role
of group dynamics during special operational situations of the Austrian police. A central challenge
in operational scenarios, particularly in extraordinary situations, is the often unpredictable nature of
the situation, accompanied by a high level of uncertainty. Risks are frequently not adequately
recognized or assessed. This can have various causes, including a lack of operational experience,
insufficient information about the situation, uncertainty about the number and training level of the
individuals involved, and doubts about one's abilities. The present work aims to analyze these
complex relationships and gain insights that can contribute to improving operational safety in critical
situations.

This study aims to examine how group dynamics and risk perception influence the effectiveness
and safety of special police unit operations. By assessing operational risks and the role of training,
the research seeks to pinpoint both vulnerabilities and strengths that shape decision-making in high-
risk environments. To achieve this, problem-centered interviews were conducted with current and
former members of EKO Cobra, providing firsthand insights into how risk awareness, training
intensity, and team cohesion impact operational performance. Moreover, the study explores the
relationship between structured training programs and the ability to adapt in real-time during
unpredictable situations.

Literature Review

High-risk police activities carry numerous challenges and risks related to occupational stress,
mental health, and interagency collaboration. Consequently, many studies investigate the
effectiveness of approaches to protect officers facing high levels of stress. Due to significant stress,
police officers are exposed to direct negative impacts on their mental health. Specifically, Kapusta, et
al. [26] found that suicide rates among Austrian police officers correspond to the suicide rate in the
general population. Nevertheless, they emphasize the urgent need to design and implement mental
health interventions that consider the unique stressors of police work. Furthermore, the study
highlights that the use of firearms in suicides among police officers remains prevalent.
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In this context, numerous workshops have been organized in Lower Austria to increase police
awareness of various mental health issues. These workshops enhance the capacity to manage mental
health challenges among police officers as well as in their relations with the public [27]. This creates
a supportive work environment that reduces the negative consequences on mental health. After high-
risk interventions that cause significant stress, it is essential to provide support for such police
officers. For this reason, Hesketh and Tehrani [28] emphasize that strengthening the psychological
resilience of police officers depends on structured trauma risk management and post-trauma
interventions for first responders.

The perception of various risks during police work, as well as training methods, are significant
elements for improving the safety of police personnel. It is impossible to organize an adequate police
response without effective identification and categorization of risks. Based on categorization,
priorities will be set for hazards, and the organization itself will follow. For this reason, Morgan, et
al. [29] recommend classifying risks based on initiating events or environmental factors.

Of course, risk perception, which includes emotional (affective) and rational aspects, plays an
unequivocal and significant role in the process of hazard assessment. Therefore, affective reactions
and rational assessments influence safety-related decision-making [30]. Based on this, it is possible to
design and implement training that aligns with both intuitive and analytical risk evaluation. Hazard
recognition and appropriate safe responses largely depend on effective training. A specific study
found that targeted training significantly helps improve the level of assessment and provision of
appropriate responses in various security situations [31].

For this reason, using specific scenario-based exercises that simulate high-risk situations can
enhance police officers' preparedness. Emphasizing that police training should take into account both
cognitive and emotional dimensions of risk, Rundmo [32] points out that worry and concern are often
emotional precursors to cognitive risk assessment. Therefore, training must consider all specifics of
emotional and cognitive responses. Additionally, adaptive training should be based on specific
scenarios of various risks in police action. It must also be grounded in analytical and affective
understandings of risk, which are crucial for improving risk perception [33]. Namian, et al. [34]
emphasize that programs focusing on experiential learning show that interactive safety training
effectively increases awareness and prepares personnel for unexpected hazards. Regarding Burket
[35] it could be said that current training focuses heavily on improving physical skills in the police
environment, such as running faster or better aiming with firearms. Also, in comparison, training for
decision-making and action processes is significantly underrepresented in European training plans.

A recent case from France illustrates the complexity of police decision-making: during a traffic
stop, a driver attempted to evade control, leading one of the two officers involved to fire a fatal shot
[36]. This incident raises questions about the group dynamics involved in decision-making, even in
routine operations. Therefore, it is crucial to examine the factors that led to the shooting—whether
they were perception errors, excessive caution, communication problems between the officers, or
perhaps legal frameworks that legitimized the action. Problem-solving OT requires officers to make
a wide range of "what" and "how" decisions that must be recognized and processed in the moment,
enabling them to decide immediately on the most effective and safest course of action [37]. On the
other hand, reproductive OT requires less decision-making, focusing solely on execution. This
includes isolated actions such as drawing a weapon or shooting at static targets. In reproductive OT,
the "what" variable is missing, which is critical in officers' perception, as it often presents itself as a
surprise or through the unexpected behavior and determination of the adversary [37]. For example,
during a traffic stop, officers may not initially notice that the driver is carrying a knife. In such cases,
immediate decisions on tactics are required to handle the situation while ensuring safety and
compliance with legal regulations.

The goal of operational training (OT) is to prepare police officers as effectively as possible for
real-life operations. The NRW study "Violence Against Police Officers" [38] highlights a
disproportion between real operations and training in its qualitative section, causing officers to feel
helpless. The main issue is identified as the limited time available for OT, where the scope and
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intensity of training are central factors preventing the automation of operational techniques [38].
Besides that, problem-solving approaches that could be applied in daily police work but are not well-
known or explicitly trained include strategies used by police units in the USA and the UK. A well-
known strategy is the TIT FOR TAT approach, which signals to the counterpart that police officers
are friendly in their interactions but can defend themselves if necessary [22].

Also, the Hessian University for Police and Administration examined OT for police cadets. Over
five weeks, training in self-defence, firearms, and tactics was analyzed through an online
questionnaire, which was answered by 18,356 officers (after data cleaning). The survey was
conducted using a qualitative four-eye principle and a stopwatch. Effective training time for each
participant in self-defense was 23.13%, 15.04% for firearms training, and 13.89% for tactical training,
resulting in a total of 16.68% active training time. This means that approximately 83% of OT consisted
of passive activities, such as waiting times between training stations or during firearms training while
waiting for ranges to become available, and must be considered unproductive training time. The
16.68% active time included 10.65% for operational tactics and techniques, with problem-solving
tactics accounting for 6.03% of active time.

Problem-solving competence, however, is a crucial factor for successful operations and should
be emphasized with a higher proportion of practical exercises [38]. On the other side, it is not enough
to show officers two or three intervention techniques once a year in the context of OT to prepare them
for possible resistance in the field. Certainly, the arrest techniques are effective and also good.
However, no officer can internalize them if they are only shown once a year and not practised and
repeated regularly, for example as part of the duty sport [38].

A study on police intervention techniques [22] is particularly significant in this context, as
psychomotor skills in applying handcuffs were investigated. Three psychomotor areas were defined:
1) applying handcuffs, 2) searching the person, and 3) controlling the application of handcuffs using
an arm lever. The sobering result was that after two years, only 31-36% of the participants still
mastered the correct operational technique [39]. Psychomotor skills are defined by various sensory,
emotional, and cognitive abilities of a person, enabling them to behave successfully in a given context.
Psychomotor skills, especially in police intervention techniques, must be practised and trained for a
long time until they become automated. This can determine success or failure in an operation, as well
as prevent a dangerous situation from spiraling out of control. Besides that, studies by Pinizzotto and
Davis [40] found that attackers with the intent to kill often abandon their attack once they perceive
that police officers can tactically counter their planned assault [21]. The strategy is based on the
assumption that people initially behave cooperatively and respond according to the attitude or
behaviour of their counterparts. If the counterpart behaves cooperatively, this is reciprocated. If the
behaviour is uncooperative, the response is also uncooperative. When applied correctly, this strategy
can lead to positive social interaction.

Memmert [41] describes in his book "Football Games Are Decided in the Head" that top football
athletes demonstrate a particular ability to combine perception, reaction, and action speed (reactive
agility). These problem-solving processes are necessary to quickly and appropriately manage specific
events. Memmert emphasizes that cognition — influenced by attention, perception, anticipation, and
memory - significantly contributes to creativity in finding effective solutions. Another key aspect is
game intelligence, which can be translated into police ET: the ability to anticipate and predict the
opponent's actions is similar to predictive intelligence in the police context.

Also, mental performance is defined by Memmert [41] across six areas: a) integrative,
multisensory, and experience-based perception; b) processes of recognizing personal processes and
categorizing people, objects, and events; c) conscious and unconscious processes such as imagining,
modelling, and hypothesizing; d) experience-driven changes in perception that lead to adaptable
processing strategies; e) attention processes and expectations, which involve actively exploring the
stimulus situation; and f) mental activities. These six cognitive factors can be summarized as "higher
mental functions and processes” that are necessary for finding situation-appropriate solutions [41].
Pinizzotto, Davis, and Miller [40], for example, suggest that gang members often display a cold-
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blooded street gang mentality with little sense of guilt. They are fixated on key concepts such as
respect, status, honor, and loyalty. Police training to understand these mentalities is a valuable
addition to officer training, allowing for a more appropriate and proactive, violence-free interaction
when dealing with such "cultures of honor."

An example of successful interaction between police and their counterpart using the TIT-for-
TAT strategy comes from a football context. After a game, German police officers visited a pub where
violent football fans were gathered. They started a conversation with the fans and offered them a
beer, gradually developing a friendly rapport. The police officers acted according to the TIT-for-TAT
strategy: they were friendly but prepared to respond appropriately if provoked. This strategy
emphasizes the equality of both parties without demonstrating superiority and highlights
reconciliation as a virtue [35]. In other words, "once you have reacted appropriately and the situation
is resolved, you can return to friendly interaction" [36].

Another potential strategy to enhance police safety, identify problems early, and respond
appropriately is the TDODAR Decision Model. This tool, well-known in British aviation, is used to
make complex decisions under pressure, particularly by pilots, but also by IT professionals when
servers crash or chefs when meals are spoiled. It can also be applied to processes in everyday police
work. TDODAR stands for Time, Diagnosis, Options, Decide, Assign, and Review, and provides a
structured mechanism for decision-making in critical situations. Time plays a central role in selecting
from various options under pressure, making decisions, assigning tasks, and finally reviewing the
situation to evaluate the actions taken [42].

According to Staller and Korner [37], making evidence-based decisions is part of the awareness
process of a professional, modern police force, where science provides essential support through
controlled knowledge production. Simulations and exercises can help prepare for extreme situations.
They help identify weaknesses, implement better strategies, and establish operational approaches.
However, experience gained from one operation cannot be fully transferred to the next.
Organizational resilience and police officers' ability to restore safety during a crisis is insufficient for
lasting success, as these rely primarily on familiar action patterns [43].

Interactive scenario training is designed to closely simulate reality, aiming to teach officers
appropriate behavior patterns in high-stress situations and link these with theoretical and practical
knowledge. Trainees are sensitized to dangers, their attention and cognitive skills are sharpened, and
certain behavior patterns are partly automated [20]. Very person is aware of perceptual differences
compared to others. Examples include the subjectively different perceptions of speed or time.
Perception, however, is also influenced by various factors such as external or internal substances
(hormones, alcohol), deficiencies (hunger, fitness), as well as psychological factors (knowledge,
attitudes, prejudices). Material environmental factors, like the equipment of operational spaces and
the availability of appropriate protective vests, also play a role. Social factors, such as the perception
of superiors or colleagues, one's opportunities for advancement, the assessment of dangerous
situations, and not least time pressure and information deficits, also influence perception [44]. These
perceptual distortions and errors in perception can have fatal consequences, such as wrongful
convictions of innocent prisoners due to misidentifications, accounting for approximately 52% of the
highest error rates [45].

The perception of risks refers to how people assess and respond to dangers, uncertainties, and
potential negative consequences. This perception varies significantly and is influenced by personal
experiences, cultural backgrounds, social environments, media coverage, and psychological factors.
People tend to assess and prioritize risks differently, with some risks seen as particularly threatening
and others considered less relevant. Perception, according to Haller [46] is based on three factors:
context, source, and individuals, and it develops through social and communicative interactions
among people. Source-related factors such as time, location, shock, and control are perceived as less
threatening, the further away the source of danger is. Conversely, the closer the danger, the higher
the threat is perceived. Contextual factors include, for example, the evaluation perspective, personal
benefit, and individual involvement. This perception can lead to different behaviors to protect oneself
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from potential dangers. The perception of police officers is mostly spatial and situational, performed
unconsciously by the individual. They seek to derive categories, upon which situation assessments
are created (own situation, foreign situation, other danger situations), which are significant for the
subsequent course of operations. Risk perception and "evaluating it correctly” greatly influence risk
assessment, and the two are inextricably linked. Risk research has found that awareness of
uncertainties or existing dangers increases as the focus on security strategies in society grows [47].

People in leadership positions, such as commanders of police units, tend to be more cautious in
risk assessment than when making decisions only for themselves. Objectively, inaction for others can
even be riskier (Omission Bias) than active intervention. Inaction can, in many cases, be equivalent to
wrong action, especially in critical situations. Leaders are particularly challenged because they must
bear full responsibility for the decisions and actions of their group. This leads commanders to
carefully weigh whether and how to let their units intervene in a situation. Many commanders,
therefore, tend to avoid intervention, fearing possible mistakes and the consequences for themselves.
This is also referred to as the fear of acting too late (Too Late Bias) or hasty action (Commission Bias).

Studies have shown that personal influences on perception are gender-specific and depend on
professional or private attitudes, as well as one's own assessment of competence. Insecure individuals
tend to overestimate risks and behave accordingly over-cautiously. People who consider themselves
competent tend to underestimate risks. Similarly, laypersons overestimate risk and perceive
information selectively. Overconfidence, with the assumption that one is exceptionally skilled, is also
associated with a lack of vulnerability to dangers [47]. In the analysis of situations in which police
officers are injured or killed, the potential danger becomes clear. For example, traffic stops, compared
to routine operations, are among the interventions with fewer violent incidents. Nonetheless, a latent
danger exists, the consequences of which can include injuries, death, or post-traumatic stress,
demanding that police officers enhance their danger radar through targeted perception [18].

Further analysis of German and American studies on police officers who were killed in the line
of duty or survived a surprise attack point to dangerous perceptual distortions. Traffic stops are often
perceived as harmless routine checks, without considering that the counterpart may perceive the
situation as a threat to their freedom and may be willing to use violence to escape. Misjudgments by
officers are often based on the positive external impression of the counterpart or the failure to
consider potential companions [48]. These factors accounted for 9.2% of all errors in daily police
operations involving initially underestimated dangerous situations. 7.5% were identified as
significant intervention errors [1].

Fiillgrabe [49] recommends a concrete approach for police officers called "mental judo." This
includes a series of components and serves as a checklist on how to react to any operational situation
both mentally and practically, proposing a network of intellectual, moral, and physical domains. The
author assumes that self-protection through trained perception — known in police jargon as the
"danger radar" — as well as calm vigilance and the training of problem-solving thinking, helps foster
a sense of control over the situation and prevents the emergence of fear. Crisis management can be
positively influenced by prior mental preparation for dangers, as automated operational techniques
can be recalled. This is particularly important when perceiving a potentially dangerous counterpart.
Additionally, the author sees a demand on the psychological immune system (thoughts about the
offender, anger, feelings of helplessness, etc.) when it comes to serious injuries and threats, to escape
the dangerous situation. Debriefing helps to avoid post-traumatic symptoms and anger.

The misunderstanding in assessing a dangerous situation is by no means that a person's
attention is clouded by careless interaction. "The problem is rather that one has not developed
sufficient or adequate cognitive schemas for dangerous situations since the beginning of their
professional career, has not developed a 'danger radar™ [2]. Until recently, this deficit played little
role in daily police work because interactions were harmless. "However, the deficit becomes apparent
in dangerous situations when the police officer does not know how to act, hesitates, perhaps even
has their service weapon taken from them, and is shot" [22,40].
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Professional operational forces, such as members of special units of the Austrian Federal Police,
claim to be able to assess risks in operations, especially in ad-hoc situations. This is achieved through
years of daily training under difficult conditions. In addition to trained perception skills, personal
factors also play an important role, influencing risk perception. These include possible situation
biases, personal attitudes, and individual behavior. These personality traits are linked to work
performance and show a connection between risk and performance. This means that a person's
personality can influence their perception of risk situations, risk-taking, and risk behavior [50].

The risks perceived in ad-hoc operations by special units depend on each team member. The
flow of information plays a crucial role during this phase, as all perceived information must be
conveyed to commanders, who are not directly involved in the operational situation. Commanders
must be able to rely on the information they receive. This information comes from each team member
and depends on their perception skills as well as risk tolerance. Additionally, the risk tolerance of
commanders influences the subsequent course of operations or the approach to ad-hoc operations, as
personal risk perception and behavior affect group norms. Depending on personality type, the risk
tolerance of leaders can vary, leading to a lack of assertiveness in dealing with risks, a loss of control,
or the failure to recognize an actual threat because the risk is perceived as too insignificant [50]. A
promising solution to this problem lies in establishing formal risk management, which can minimize
workplace and operational risks both organizationally and personally.

Implicit (learned strategies) and explicit (training and continuing education) knowledge and
behaviors can greatly enhance danger perception concerning self-protection. Implicit knowledge
especially includes knowledge of causal relationships and experienced events influenced by one’s
own value system. This knowledge has been gathered through experience. Other methods aimed at
enhancing perception and subsequently reducing errors among police officers include stress
reduction, concentration and relaxation exercises, yoga, autogenic training, balance sports, and
breathing exercises, which are recommended [46,48]. Additionally, danger perception is trained in
operational training to eliminate sources of error and address deficits.

According to Fiillgrabe [51] survivability also encompasses the psychological foundation
necessary for successfully managing dangers. The psychological state of police officers, particularly
those in special units, plays a crucial role during operations, as many police techniques place both
physical and psychological demands on officers. These factors must be well-coordinated and
interrelated during application. Survivability refers to the capability of surviving, which depends on
the frequency of training, inner attitude, and individual skills. In a study conducted by DuCharme in
the early 2000s involving 290 Canadian and American police officers, it was revealed that 93% of
officers fell during service, with 76% experiencing multiple falls. During 89% of arrests, officers fell,
and 94% of those had to defend themselves from the ground [27]. These results show that
unpredictable danger situations, combined with uncertainty in handling equipment, significantly
contribute to officers ending up in dangerous situations where their survivability is greatly reduced.
This low survivability endangers both the assailants and the officers themselves.

2. Theoretical and Methodical Design

This study investigates the role of group dynamics, risk perception, and training in ensuring
safety and operational efficiency in high-risk police activities. The research was conducted through
problem-centred interviews [52] with current and former members of Austria's special police units,
with a primary focus on identifying key operational risks, analyzing team dynamics, and
understanding how risk perception and training influence decision-making under pressure. The
study is guided by three core research questions:

1. What operational risks are subjectively perceived by special police forces in high-risk situations?
- This question explores the categorization of risks as subjectively experienced by officers in ad-
hoc operations. The findings provide insights into perceived threats, including those related to
tactical uncertainties, environmental constraints, and psychological pressures encountered in
real-time crisis scenarios.
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2. How do group dynamic factors influence safety and the management of high-risk police
operations? — The study examines key elements of group dynamics, including: a) communication
and interaction — how information flows within the team and how members coordinate actions;
b) interpersonal attraction and cohesion — the strength of emotional bonds, trust, and
collaboration within the unit; c) social integration and influence — the ways in which new
members are accepted and how individuals impact group behavior; d) power and control — the
distribution of authority and decision-making structures within the unit;

e) group culture — the shared norms, values, and beliefs that shape team cohesion and operational
effectiveness. These factors are analyzed to assess their contribution to the safe and successful
execution of high-risk operations.

3. What influence does risk perception have on safety in high-risk operations, and what role does
training play? - This section examines how officers perceive risk and how their awareness
impacts safety. Additionally, it explores the role of training in enhancing situational awareness,
improving decision-making, and reducing operational errors. The study highlights specific
training strategies that reinforce risk perception and enhance overall operational readiness.

2.1. Semi-Structured Interviews

Semi-structured interviews, specifically problem-centred interviews [49], were chosen for this
empirical study to capture the subjective perceptions and experiences of the interviewees. Although
the narrative principle is in the foreground, the interview is structured and guided by the interviewer
based on the chosen theoretical framework and the underlying research questions.

The interview is conducted using a structured yet flexible approach. A detailed set of questions,
known as the interview guide, provides the framework and ensures that all relevant topics are
systematically addressed. At the same time, this approach allows for spontaneous deep dives into
specific topics, enabling a thorough analysis of complex issues and the acquisition of both practical
and theoretical insights [53].

This method allows direct engagement with the experiences and expertise of the respondents,
which is particularly important for analyzing ad-hoc operations. By gaining immediate access to their
experiences and perceivedstrengths and weaknesses in operational practice can not only be identified
but also examined in detail.

Interviewing experts from the police field provides the unique advantage of linking theoretical
knowledge with subjective experiences and critically comparing them. This is especially valuable, as
police work is heavily influenced by situational circumstances and experience, which often cannot be
adequately reflected in standardized theoretical models. The interviews fill this gap by making the
implicit knowledge of the interviewees explicit and integrating it into the research process.

For the selection of experts, it was crucial to choose individuals from the BM.I (Austrian Ministry
of the Interior) and specifically from the special unit EKO Cobra, who are either currently active or
have served in the past. These experts bring extensive knowledge, both in operational and
theoretical/teaching areas. Their experience includes roles as operational trainers, observers,
instructors, and practitioners.

Given the complexity of the topic, special attention was paid to ensuring that the selected experts
had many years of experience in their respective specialized areas. Among the interviewees were two
senior officers—an officer from the LPD (State Police Directorate) Vienna and a former EKO officer,
as well as a location manager or commander of EKO Cobra. Additional experts included a tactics
trainer and a firearms trainer from EKO Cobra, as well as an observer from the unit. The remaining
interview partners were operational officers from EKO Cobra at BMLL. All of the interviewees possess
extensive experience from numerous operations both domestically and abroad, which they have
successfully managed. They acquired their expertise in various functions and training roles, both in
Austria and abroad, and have held or currently hold several command functions. All interviewees
were male, as there are no women working in this special operations unit.

In the course of the study, five specific research questions and related sub-questions were
formulated, which were answered by current and former members of the special unit. To obtain a
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comprehensive picture of operational activities and risk perception, a total of ten experts were
interviewed. The anonymization of the participants ensured their personal protection and enabled
open and honest engagement with the topics.

2.2. Study Area

Austria is a landlocked country in southern Central Europe (Figure 3). Its immediate neighbors
are Hungary, Slovakia, Czechia, Germany, Switzerland, Italy and Slovenia. Austria declares
neutrality after the Second World War and joins the United Nations; it is a democratic country. It has
been a member of the European Union since 1995. The federal territory comprises nine provinces,
with a total area of about 84,000 square kilometres. As in other industrialized countries, increasing
life expectancy and declining birth rates are leading to a growth of older population groups also in
Austria. On 1 January 2024, the average age of the population was 43.4 years, which corresponds to
an increase of 6 years of life since 1980[54].

Total population in 2024 was 9 158 750 people, of which 50.7% are women. In 2022, the life
expectancy of women was 84 years with increase of 0.5 years compared to 2012; and that of men 79
years with increase of increased 0.8 years compared to 2012 [54]. At the beginning of 2024, 1 766 206
people under the age of 20 (19.3%) lived in Austria, 5 575 396 people (60.9%) were of working age
from 20 to 64 years and 1 817 148 people (19.8%) were of retirement age of 65 years and more. The
average age of the population was 43.4 years and differed significantly according to nationality:
Austrian nationals, at 45.2 years, were about nine years older than Austrian residents with a different
nationality (36.0 years).

The number of Austrian citizens decreased by 17 068 in 2023, whereas the population with
foreign citizenship increased by 71 068. On 1 January 2024, a total of 1 800 866 non-Austrian nationals
were part of the population. Their share of the population was thus 19.7%.
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Figure 3. Study area.

In 2023, the five main crime areas are divided into property crime (162,242 offences), white-collar
crime (103,330 offences), violent crime (85,374 offences), cybercrime (65,864 offences) and organized
crime (40,333 offences). Violent crimes account for around 16 percent of all reports. By far the largest
part was caused by property offences, financial and economic offences, and cybercrimes. In the
reporting year, slightly more than 40,000 bodily injury offences were reported, while cybercrimes
reached nearly 65,900 (Figure 4).

For the seventh time in a row, more than every second case was solved. This means that an
average of 756 cases were solved every day in Austria [55]. Police also recorded more violent crimes
in 2023. In 85,374 reported cases, suspects carried, used or threatened to use a total of 350 firearms,
2,479 stabbing weapons and 615 bladed weapons. Following a decline in the previous year, more
violent offences in the private sphere were reported to the authorities in 2023. There was a smaller
increase in reported crimes in the area of violence in the private sphere: 20,590 reports were filed, an
increase of 3.5 percent compared to 2022. In 2023, 30 male and 42 female victims were recorded for
reported murder offenses. Compared to the previous year, this represents a decrease of 9.1% for male
victims and an increase of 7.7% for female victims [55].
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Figure 4. Overview of all offenses by offense groups in Austria (2023).

The Security Police Act (SPG) not only regulates the organizational aspects of the police, such as
the structure and responsibilities of executive bodies and authorities but also includes the material
level of state hazard prevention through these executive bodies. The legal provisions that obligate
police officers to fulfill their duties are primarily outlined in the SPG, the corresponding service
regulations (Guideline Regulation [RLV]), and the Civil Servants Act (BDG) of 1979. The BDG defines
the general duties of civil servants, with § 43 being particularly relevant. This paragraph stipulates
that civil servants must perform their official duties in accordance with the applicable legal system
faithfully, diligently, impartially, and with dedication. Moreover, they must always ensure that their
behavior maintains public confidence in the proper discharge of their duties.

Supporting and informing citizens, as long as it aligns with service interests and impartiality
requirements, is also expected as part of their official duties. The RLV specifically outlines how public
safety officers (OdoSd) should conduct themselves on duty and what tasks they must fulfill.
According to § 1(1) RLV, in conjunction with § 2(2) SPG, Od65d officers are authorized to exercise
administrative command and coercive authority to carry out their duties. Additionally, § 1(2) RLV
emphasizes that OdoSd officers should perform their duties within the scope of their training,
highlighting that various operational departments within the Federal Ministry of the Interior (BM.I)
and each state police directorate have different focuses and specific training requirements.

2.3. Questionnaire Design

The design of the interview-guide for this study aimed to capture comprehensive insights into
the operational risks, risk perception, and group dynamics encountered by members of Austria’s
special police unit, EKO Cobra. Its development was informed by an extensive review of existing
literature and preliminary informal discussions with both active and retired task force members,
ensuring relevance and depth. The interview-guide featured semi-structured questions that allowed
participants to share their unique experiences while addressing the study’s core objectives. These
questions were organized into several thematic categories:
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a) Operational risks — this section focused on identifying and categorizing the risks encountered
during ad-hoc operations. Participants were asked to reflect on physical, psychological, and
operational risks, providing specific examples of scenarios in which these risks became apparent;

b) Risk perception — the goal of this section was to understand how officers perceive and evaluate
risks in high-pressure situations. Questions explored the influence of training and personal
experience on their ability to recognize potential dangers and respond appropriately.

c) Group dynamics — to explore the socio-psychological aspects of operations, this section included
questions on group cohesion, communication, and trust. Participants shared their perspectives
on how these dynamics shaped decision-making and operational outcomes;

d) Leadership and decision-making — this segment examined the impact of leadership on risk
management and team resilience. Questions addressed the balance between hierarchical
authority and collaborative decision-making within the EKO Cobra framework;

e) Training and preparedness — feedback on training methods, including modular competency
training (MKT) and scenario-based simulations, was the focus here. Participants evaluated the
effectiveness of these programs in preparing them for real-world challenges;

f) Technological and cultural factors — the final section explored the role of modern technologies
and intercultural considerations in enhancing operational safety and efficiency. Participants
identified areas where improvements or innovations could strengthen outcomes.

The approach provided a solid foundation for analyzing the interplay between risk perception,
training, and group dynamics by integrating targeted questions with open-ended response options.
In addition, the results from the qualitative data collection were validated through triangulation with
findings from a thorough literature review to ensure reliability and depth.

2.4. Analyses

According to Mayring, content analysis must be tailored to the specific research topic and
research question [56]. The present analysis focuses on two central research questions: a) How can
risks in ad-hoc operations be categorized, and what specific operational risks are known?; b) What
role do risk perception and training play in the context of safety?

Based on these research questions, a structured analysis model was developed, outlining the
analysis's individual steps and their sequence to ensure a systematic and comprehensible process.
The systematic nature of this analysis is particularly evident in the detailed breakdown of the
material. Important analytical units such as coding units (the smallest segment of the material that is
analyzed and categorized), context units (the contextual relationship of a coding unit), and analysis
units (the scope of the material, in this case, the interviews) are clearly defined and applied (see the
Excel table in the appendix).

In content analysis, the creation of categories was inductive, meaning it was developed from the
material itself. This inductive approach requires a certain flexibility in determining the analytical
units, allowing the system to adapt to new insights during the analysis process. The category system
serves as the central tool for analysis. It not only provides structure and organization to the
investigation but also ensures transparency and consistency in the evaluation of the data [56].
Individual coding units were paraphrased concisely, omitting non-substantive and decorative text
elements. The goal of paraphrasing is to present the text at a consistent level of abstraction [56].

The Table 1 below provides a structured overview of the coding units, categorized based on
thematic content. It highlights key concepts related to operational risk, decision-making, and
professional performance. More specifically, these grouped units emphasize critical factors such as
resource management, risk perception, and the role of training in enhancing operational
effectiveness. This categorization offers a clear and systematic perspective on the essential elements
influencing performance in high-risk environments.
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Context Units

Resource optimization
Corresponding prerequisites
Information advantage, increased attention

Provides more safety, security, safety risk

Sharpens risk perception, risk management, calculated
risk

Blind trust
Through training, automatism, professionalism

Own risk, personal burden, perception leads to
uncertainty

Description / Explanation
Efficient use of personnel, time, and equipment to
enhance operational outcomes
Necessary conditions or factors that enable
effective risk management and decision-making
Improved situational awareness through better
access to intelligence and heightened focus
Measures and actions that enhance safety but also
potential risks in security operations
The ability to accurately assess threats and make
informed decisions under pressure
Uncritical reliance on team members, procedures,
or leadership, which can be a risk factor
The impact of training in developing automatic
responses, improving performance, and
professionalism
The psychological impact of risk exposure on
individuals, leading to stress or hesitation

d0i:10.20944/preprints202502.1967.v1

Factors that increase the likelihood of operational
mistakes or misjudgments.

External threats and hazards encountered in high-
risk operations

The role of personal development, confidence, and
reflection in improving performance

Error susceptibility

Danger, hazard

Self-awareness, self-confidence, self-assurance, self-
reflection, recognition of one's abilities, own
knowledge/skills

The importance of evaluating past actions to

uality improvement, success, post-operation review . .
Quality imp ’ P P enhance future operational effectiveness

In the logic of content analysis, the creation of categories follows selection criteria that determine
which material should be included in the category definition. These selection criteria are closely
linked to the insights from the theoretical section or literature review, while the research questions
provide the substantive direction for the categories.

A three-step reduction process was applied to create the categories. In the first step of text
reduction, the level of abstraction was set to generalize the paraphrases. Paraphrases with the same
content were eliminated to avoid redundancy. In the second and third reduction steps, related
paraphrases were grouped and summarized into a new overarching statement. In this way, the
material was not only reduced but also generalized to allow for a more concise analysis. This process
also systematically condenses the complex text material without losing its core meaning.

In the following Table 2, the categories are divided into the subcategories. The categories cover
various aspects of operational planning and execution and provide a structured basis for the analysis
of expert interviews. These categories were analyzed about their positive or negative effects on
operational processes.

Table 2. Category development with description and explanations.

Categories Description/Explanation (%)
This category refers to intensive, standardized training methods aimed at developing

Drill training automatisms in stressful situations. It examines how drill training contributes to risk 75

reduction and improving responsiveness during operations.

This category includes the ability to effectively collaborate between operational forces

Coordination and units. Good coordination can help minimize risks and enhance efficiency in ad- 75

hoc operations.
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Success is viewed here as a measure of the outcome of operations. The analysis of the
Success expert interviews aims to reveal which factors are crucial for a successful operation 63

and how success is defined.

This category examines how safety is perceived and ensured, both for operational
Safety forces and third parties. Balancing safety measures and operational risks plays a 167

central role here.

This category differentiates between specific risks that may arise during an operation

Risk 55
and how they are categorized (e.g., physical, psychological, or organizational risks).
The "Information” category analyzes access to and availability of operation-relevant
Information information. Clear and timely information sharing is critical to minimizing risks and 16
successfully carrying out operations.
F This category addresses how operational forces can maintain focus in stressful and 3
ocus
dynamic situations and the role training plays in this.
. This category examines how operational forces perceive risks and threats. It includes
Perception L . . . 35
subjective assessments of danger and uncertainty in operations.
This category deals with the handling of mistakes in the operational context. An open
Error culture approach to errors can improve operational strategies and further develop training 19
units.
Risk avoidance is a key element of operational planning. This category addresses
Risk avoidance . €y element of op p & gory 55
strategies aimed at minimizing risks in advance.
This category focuses on the psychological and physical burden on operational forces
Personal burden ] g y psy & phy . P 12
during missions. It analyzes how these burdens are perceived and processed.
This category encompasses general operational experiences described in the
Operations . . oty P & P p . 27
interviews and serves as a reference framework for the other categories.
This category specifically investigates how operational forces assess risks and what
Risk perception ,g Y sp y o & P 21
mechanisms they use to anticipate and manage them.
This category refers to the ability of operational forces to critically reflect on their
Self-reflection gory y P y 39

actions and decisions after a mission and learn from them.

The analysis reflects central aspects of Mayring's methodology [56]. It first highlights the
structured analysis process, which is characteristic of Mayring's approach and ensures systematic
handling of the data. Furthermore, it explicitly references the use of a category system, which is a
core element of Mayring's qualitative content analysis and serves as the foundation for rule-based
and transparent evaluation. The analysis also implies a systematic and rule-based approach to
identifying thematic areas, emphasizing its objectivity and reliability.

Another important aspect is the reference to the possibility of quantification, as expressed by the
mention of "recurring patterns,” which reflects the integration of qualitative and quantitative
elements in Mayring's approach. Finally, the evaluative component is considered by mentioning the
analysis of the effects (positive/negative) of the identified themes, demonstrating the depth and
interpretative nature of the analysis.

As part of the structured content analysis, the case responses were systematically examined for
recurring patterns and focal points. By applying the inductively developed category system, central
themes were identified that represent significant influencing factors on the course of operations in
special situations. These categories were analyzed concerning their positive or negative effects on
operational processes.

3. Results

3.1. Exploring Correlations Through the Quantification of Qualitative Data

The obtained Pearson correlation results indicate that there are certain statistically significant
correlations among the key analyzed variables (Table 3 and Figure 5). Specifically, the results reveal
a strong positive and statistically significant correlation between risk perception and decision-making
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effectiveness within the group (r=0.859, p <0.01). These findings suggest that as awareness of various
risks increases, the level of decision-making efficiency in stressful situations also improves.

Additionally, a strong positive correlation was identified between decision-making effectiveness
and team cohesion (r = 0.671, p < 0.05). Based on these results, it can be stated that effective decision-
making often depends on good team cohesion. Furthermore, a strong positive correlation was
established between training intensity and team cohesion (r = 0.758, p < 0.05). This result confirms the
importance of rigorous training in strengthening collaboration within the team.

Conversely, a moderate positive correlation was found between decision-making effectiveness
and training intensity (r=0.639, p <0.05). This result indicates that better-trained individuals are more
capable of making effective decisions in various crises and disasters. Similarly, a moderate positive
correlation was observed between risk perception and emotional state (r = 0.753, p < 0.05), suggesting
that individuals with greater risk awareness maintain better emotional stability.

Additionally, a moderate positive correlation was identified between risk perception and team
cohesion (r = 0.641, p < 0.05). This correlation suggests that teams with a heightened awareness of
risks have better interpersonal relationships and collaboration. Finally, a statistically significant
negative correlation was found between leadership style and team cohesion (r = -0.700, p < 0.05),
clearly indicating that certain leadership approaches can negatively impact team collaboration.

However, no significant correlations were found between leadership style and variables such as
decision-making effectiveness or emotional state, indicating a limited impact of leadership on these
factors in this context. Based on all the results, it was determined that increased training intensity and
improved team cohesion play a crucial role in enhancing operational efficiency and decision-making.

Table 3. Correlation matrix of key variables with significance levels (Participant, Risk Perception, Decision

Effectiveness, Group Cohesion, Training Intensity, Emotional State, Leadership Style, and Error Frequency).

. .. Risk Decision Group Training Emotional Leadership  Error

Variable  Participant . . . . .
perception effectiveness cohesion intensity state style frequency

Participant 1.0
Risk 0.046 10
perception
Decision 0021 0.859% 10
effectiveness
Group 0124  0641* 0.671% 10
cohesion
Training 0.142 0.611 0.639* 0758 10
intensity
Emotional
motiona 029  0.753* 0.843* 0524 0499 1.0
state
L hi
eadership 0071  -0.108 0098  -0700* -0250  0.045 1.0
style
Error 0294  -0.850"  -0.874*  -0.753* -0.752* -0.896"  0.162 1.0

frequency
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Figure 5. Correlation heatmap of all variables with significance levels.

To conduct Pearson’s correlation analysis of the observed variables, quantitative coding was

performed based on participants' qualitative responses (Table 4). The table below provides a detailed

overview of the analyzed variables, including a) risk perception, b) decision-making effectiveness, c)

team cohesion, d) training intensity, e) emotional state, and f) leadership style. This approach

established the prerequisites for examining the interrelationships between these factors and their

impact on operational efficiency.

Table 4. Comprehensive Dataset for Correlation Analysis of Key Variables in High-Risk Police Operations.

Leadership
Participan Risk Decision Group  Training Emotiona Style Error
) Perceptio  Effectivenes  Cohesio  Intensit 1State (1- (1=Hierarchical = Frequenc
n (1-5) s (1-5) n (1-5) y (1-5) 5) , y (1-5)
2=Participative)
1 3 4 4 3 3 1 3
2 2 3 3 3 2 2 4
3 3 5 5 5 4 1 2
4 4 5 4 5 5 2 1
5 1 3 4 3 3 1 3
6 5 5 5 4 5 1 1
7 2 4 3 2 4 2 3
8 4 5 5 5 4 1 1
9 2 3 4 4 3 1 3
10 3 4 4 4 4 2 2
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3.2. Descriptive Analysis of Qualitative Data

The results of qualitative analyses unequivocally demonstrate that communication and
interaction within groups serve as the foundation for effective decision-making and problem-solving.
Comprehensive analysis (Table 5) reveals that the average frequency of the theme "Communication
and Interaction” was 76%, ranging from 60% to 90% among responses. These results underscore the
high significance of this aspect in the context of operational environments.

Further analyses identified that key terms such as "clarity," "trust,” and "collaboration"
dominated approximately 85% of the responses. For this reason, clear and direct communication has
been recognized as a critical factor in reducing errors. On the other hand, it is important to emphasize
that structured communication protocols were particularly significant in highly complex situations.

In contrast, during routine operations, ad hoc communication proved sufficient, while in more
demanding scenarios, established communication rules enabled focus and efficiency. Nevertheless,
occasional communication deficiencies highlighted the need for further improvements through

training and protocols tailored to specific emergencies (Figure 6).

Table 5. Results of the Analysis on Group Dynamics Dimensions.

Participant Communication Interpgrsonal . Soc'lal Power and Group Key Thematic Frequency
and attraction and  integration and of Theme
ID . . . N control culture Terms °
interaction cohesion influence (%)
Open and direct Strong bonds Integration of Leadership  Shared values
1 communication =~ among members new members  was flexible and goals Communication, 80
facilitated quick  fostered trust and was smooth and and adapted to  unified the trust, clarity
decision-making. cooperation. supportive. the situation. team.
Experienced Cultural
Occasional Cohesion varied p Hierarchical norms .
. L members . Cohesion,
miscommunication based on . structures emphasized !
2 S . influenced . camaraderie, 75
highlighted areas operational .. were evident mutual .
. group decisions . emotional bonds
for improvement. demands. . but not rigid.  respect and
effectively. N
dedication.
Frequent updates dpx?azzr?;cs Beliefs about
q b Mutual respect Recruits quickly Y teamwork Integration,
and real-time allowed for . .
3 strengthened adapted to . guided influence, group 70
feedback enhanced . collaborative . ¢
D emotional bonds.  group norms. .. behavior and dynamics
coordination. decision- . .
. interactions.
making.
Structured Shared Integration Egalitarian Trad{tlons '
L . efforts focused  approaches and rituals Leadership,
communication experiences . . e
4 on balancing enhanced reinforced a flexibility, 85
protocols ensured  enhanced team old and new rou sense of ower balance
clarity and focus. cohesion. . group . p
dynamics. cohesion. belonging.
Ad hoc S.t able . Inﬂuepce Was  Control was Shared norms
NN relationships distributed .
communication . centralized supported  Culture, norms,
5 . . provided a based on . o : 90
sufficed for routine . . during critical ~ consistent shared values
. foundation for  expertise and .
operations. . operations.  performance.
collaboration. roles.
Proactive Qccg sional Group members Leadership Team gqlture
o friction was . . prioritized Teamwork,
communication inspired and balanced 1 o
6 o resolved through ; . . adaptability ~ adaptability, 65
minimized g motivated each authority with . ..
. . team-building . and inclusivity
misunderstandings. . other. team input. . .
activities. innovation.
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Figure 6. Word cloud analysis highlights key themes in communication and interaction, focusing on information

flow and group dynamics.

Table 6 presents the results of the sentiment analysis of group dynamics dimensions, focusing
on five key themes. To conduct the analysis, an assessment of polarity (text tone), subjectivity (degree
of opinion expression), and the frequency of key terms in the text were performed. At the same time,
very slight differences in polarity and subjectivity were observed. It can be highlighted that the most
dominant theme is "Power and Control", with the highest frequency of key terms. Such results
emphasize the importance of leadership and authority in operational situations. In contrast, themes
such as "Communication and Interaction" and "Interpersonal Attraction and Cohesion" clearly
underscored and highlighted the significance of communication, trust, and cohesion in teamwork.
Further analyses revealed that "Social Integration" and "Influence and Group Culture" distinctly
emphasize adaptation, shared values, and team identity as key factors of success. Overall, the analysis
indicates a stable and cohesive group environment with a focus on effective communication, flexible
leadership, and mutual support among team members (Table 6).

Table 6. Sentiment Analysis Results of the Group Dynamics Dimensions.

Theme Polarity Subjectivity Keyword Frequency Sentiment
Communication and Interaction 0.115 0.49 36 Positive
Interpersonal Attraction and Cohesion 0.111 0.483 17 Positive
Social Integration and Influence 0.113 0.48 11 Positive
Power and Control 0.116 0.485 102 Positive

Group Culture 0.106 0.48 14 Positive
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In further analyses, interpersonal cohesion, which refers to emotional bonds and attraction
among team members, was examined (Table 6 and Figure 7). As such, it is indispensable and essential
for achieving high morale, team harmony, and operational efficiency. The results of the conducted
analysis indicate that the average frequency of this theme is approximately 80%, ranging from 70%
to 85%. These findings highlight the significant importance and pervasive nature of this theme in
group dynamics.

In the analyzed responses, key terms such as "camaraderie,
emphasize that interpersonal connectedness plays a central role in building team solidarity.
Accordingly, it can be concluded that strong bonds among team members not only enhance morale
but also help in overcoming challenging situations, such as disasters.

In situations where the team faces stressful or complex tasks, emotional connectedness allows
members to rely on one another, thereby reducing feelings of isolation and increasing team resilience.
This mutual support further encourages creative solutions and collaboration, contributing to the

"non

trust,” and "emotional bonds"

efficiency of decision-making and strategy implementation.

The results also show that occasional conflicts or tensions were often resolved through
structured team-building activities, such as joint exercises, discussions, or informal gatherings. These
activities helped restore favorable relationships, reduce tension, and strengthen mutual trust. For
example, simulations or problem-solving exercises in controlled environments not only boost trust
but also increase emotional connectedness among team members.

Additionally, it was found that shared experiences, particularly those involving the successful
completion of tasks, further reinforced emotional bonds and group stability. When the team shares
moments of success, a sense of collective identity and belonging develops, which further strengthens
mutual loyalty. Consequently, this type of connectedness, driven by shared values and goals, ensures
the long-term stability of the team, even when facing changes such as the arrival of new members or
challenges requiring adaptation (Figure 7).
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Figure 7. Word cloud analysis highlights key themes in interpersonal attraction and cohesion focusing on the

emotional bonds and connections between group members.

The next dimension examined in the study focused on social integration and the mutual
influence of group members. It can be stated that social integration and mutual influence are essential
for maintaining group harmony, productivity, and continuous collaboration. The research findings
reveal that social integration and mutual influence occur with an average frequency of 75%, ranging
from 65% to 85%. Furthermore, key terms such as "group dynamics," "integration," and "influence"
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appeared in the majority of responses (Table 6 and Figure 8). These terms underscore that
harmonious relationships within the group are crucial for achieving the group’s shared goals.

Further analysis indicated that experienced team members play a pivotal role in the decision-
making process. Their role is particularly significant when balancing between senior and new
members within the group. Specifically, their ability to transfer group norms, values, and procedures
to newcomers has not only preserved group dynamics but also enhanced work efficiency.
Consequently, it can be emphasized that the rapid adaptation of recruits to existing norms contributes
to effectively preparing new members to make productive contributions to the team.

Additionally, the results showed that occasional challenges in integration, such as
misunderstandings or disagreements, were most often resolved through the design and
implementation of targeted training and activities aimed at connecting group members. These
activities not only reduced tension but also significantly strengthened team solidarity and a sense of
unity. The arrival of new members brought fresh ideas and perspectives, which directly or indirectly
enriched group dynamics. Furthermore, the exchange of opinions among members created the
conditions for developing innovative solutions to complex tasks.

Based on these findings, it is evident that the exchange of experience and knowledge between
experienced and new members results not only in improved functionality but also in greater
flexibility and the group’s ability to adapt to changes and new challenges. These results provide clear
and sufficient evidence that social integration is one of the key aspects of team cohesion. It enables
the successful merging of diverse perspectives, competencies, and experiences, making the team
more resilient and prepared to handle complex situations. For this reason, investing in activities that
facilitate integration and promote mutual influence has the potential to significantly enhance overall
team efficiency and ensure its long-term sustainability.
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Figure 8. Word cloud analysis highlights key themes in social integration and influences focusing on how group

members are integrated and influence one another's behaviors.

In further analyses, the distribution of power and control within the group was examined (Table
6 and Figure 9). The results indicated that this distribution oscillates between hierarchical and
egalitarian approaches. Such oscillations are driven by the necessity to respond to operational
demands and the specific needs of the group’s tactical situation. Furthermore, the findings revealed
that this theme was present in an average of 70% of responses, with a range from 60% to 85%,

"o

highlighting its crucial role in team dynamics. Terms such as "leadership," "authority," and "collective
decision-making" frequently stood out, appearing in 70% of responses, which underscores the diverse

strategies in leadership and the allocation of responsibilities.
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The analysis also revealed that during critical operations, centralized control was essential,
enabling rapid decision-making and a clear division of responsibilities. In such situations, key
decision-makers needed to firmly take control to ensure operational efficiency and minimize the risk
of errors. On the other hand, the study showed that leaders who managed to balance authority with
team member inclusion achieved greater long-term cohesion. Specifically, their ability to recognize
when to shift from a hierarchical to a participative leadership model allowed the team to adapt to
changing environmental demands.

Additionally, the findings demonstrated that an egalitarian approach often yielded significant
results in strengthening team cohesion and fostering collaboration among members. A deeper
interpretation of the results showed that team members felt empowered, which further increased
their motivation and contributions. At the same time, it was observed that hierarchical control was
indispensable in moments when swift decisions were critical, such as during emergencies. In these
circumstances, leaders assumed responsibility for efficiently managing resources, while team
members contributed through clearly defined roles.

Furthermore, a more detailed analysis revealed that successful leaders did not strictly adhere to
predefined models of power distribution but instead tailored them to the specifics of the situation.
For instance, when collective decisions were necessary, leaders encouraged open discussions and
actively involved team members, leveraging their knowledge and expertise. This approach not only
enhanced the quality of decisions but also strengthened trust and a sense of unity within the group.

Considering all these theoretical elaborations, it can be concluded that an adaptable distribution
of power and control aligned with the context enables efficient team performance regardless of task
complexity. Moreover, balancing authority and participation contributes not only to operational
efficiency but also to the long-term resilience and cohesion of the team.
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Figure 9. Word cloud analysis highlights key themes in power and control focusing on the distribution of power,

adaptable

whether hierarchical or egalitarian, within the group.

In further analyses, special attention was given to examining group culture, which encompasses
shared values, norms, beliefs, and behaviors (Figure 10). The research findings revealed that this
dimension emerges as a key element of team dynamics, with an average frequency of 85% and a
minimum occurrence of 65%. These results clearly confirm its significant role in shaping behaviors
and interpersonal relationships within the team. Terms such as "shared values," "identity," and
"norms" were identified in 85% of responses, further emphasizing the importance of group culture in
creating a cohesive and productive work environment.
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This dimension proved to be crucial for the team’s stability and resilience, especially in stressful
circumstances, such as emergency situations. Furthermore, it was observed that traditions and
rituals, such as regular debriefings after operations, not only strengthened the sense of belonging but
also provided team members with an opportunity to reflect on shared goals and achievements. Such
activities, without a doubt, further reinforced collective identity, helping the team better face
challenges and remain focused on tasks.

In addition to stability, group culture played a pivotal role in adapting to changes. Specifically,
in various situations requiring quick decisions or innovative solutions, decision-makers were
observed to rely on shared values and norms as a foundation for coordinated decision-making. For
instance, it was found that teams often succeeded in adopting new approaches and strategies
precisely because of their strong sense of belonging and shared beliefs. This flexibility not only
enhanced work efficiency but also contributed to the long-term sustainability of the team.

Further analysis revealed that shared goals were crucial for maintaining harmony and focus
within the team. When all members shared the same values and worked together toward a common
goal, their collaboration became more natural and productive. Additionally, this was particularly
beneficial in demanding situations that required coordination under pressure, where collective
culture enabled the rapid alignment of individual efforts with broader strategic plans.

In conclusion, the findings highlight the essential role of group culture in fostering both stability
and adaptability, making it a cornerstone of effective team dynamics. Its ability to integrate diverse
perspectives and provide a strong foundation for decision-making ensures not only the immediate
efficiency of the team but also its long-term resilience and sustainability.
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Figure 10. Word cloud analysis highlights key themes in power and control focusing on the the shared norms,
values, beliefs, and behaviours that define the group.

Regarding the question "How risky was the situation?", participants rated the level of risk as
ranging from manageable to very high. Moreover, high-risk scenarios were identified by 60% of
participants, particularly those involving armed adversaries, explosives, or hostage situations (e.g.,
Participants 1, 6, and 8). In contrast, 30% assessed the risk as moderate, citing situational dynamics
or manageable threats. What's more, only 10% perceived the risk as low, primarily during structured
and well-prepared operations. It can be said that these findings highlight that most participants
operated in environments where risks were substantial and required careful management (Table 7).

Besides that "Emotional states" among participants ranged from heightened focus and
determination to anxiety and nervousness, reflecting the diverse nature of the scenarios. Half of the
participants (50%) reported heightened focus or confidence, attributing these feelings to prior


https://doi.org/10.20944/preprints202502.1967.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1967.v1

25 of 54

training and preparation (e.g., Participants 5 and 7). In contrast, 30% experienced mixed emotions,
such as nervousness and stress, particularly in emotionally charged or high-stakes operations (e.g.,
Participants 4 and 8). The remaining 20% described calm yet alert states, emphasizing adaptability
and readiness. This distribution underscores the role of training and leadership in moderating
emotional responses.

Furthermore, the data suggests that the perceived likelihood of adverse outcomes varied among
participants. Forty percent assessed the likelihood as high, particularly in scenarios involving
unpredictable adversaries or chaotic environments (e.g., Participants 1 and 6). Fifty percent noted a
moderate likelihood, highlighting the importance of proper coordination and execution in mitigating
risks. Only 10% perceived the likelihood as low, generally in structured operations with effective
communication. These findings emphasize the variability of risk perception based on situational
complexity and preparation (Table 7).

Another significant result is that participants identified potential outcomes ranging from
operational delays to severe casualties. Half of the participants (50%) highlighted severe
consequences, such as significant injury or loss of life, in scenarios involving armed conflict or high
emotional stakes (e.g., Participants 1, 6, and 8). Another 30% cited operational compromises, such as
mission failure or delays. The remaining 20% described manageable outcomes, often attributed to
effective planning and execution. These findings emphasize the importance of proactive risk
management in minimizing severe consequences (Table 7).

Table 7. Results of the Analysis on Dimensions of Risk Perception and Retrospective Assessment in High-Risk
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Expanding on these findings, participants identified several overlooked elements, including
adversary behavior, environmental cues, and team dynamics. Sixty percent emphasized key areas for
improvement, such as recognizing early warning signs (e.g., Participant 3) or subtle environmental
factors. Thirty percent highlighted minor operational details that could have enhanced efficiency.
Only 10% reported no significant oversights, primarily in well-executed scenarios. These
observations underscore the need for heightened situational awareness and improved monitoring.
Last but not least, in retrospective assessments, 50% of participants acknowledged underestimating
risks initially (e.g., Participants 1, 4, 6, and 10). Thirty percent believed their assessments were
accurate at the time but noted potential for refinement in hindsight (e.g., Participant 3). The remaining
20% found alignment between their initial perceptions and actual outcomes. These findings highlight
the dynamic nature of risk perception in complex environments, underscoring the importance of
flexibility in assessments (Table 7 and Figure 11).
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Figure 11. Word cloud analysis on dimensions of risk perception and retrospective assessment in high-risk

operations.

The quantitative analysis of participants’ responses across seven categories highlights significant
differences in how risks are perceived and assessed, shaped by situational factors and operational
contexts. High-risk situations were most commonly associated with unpredictable conditions, while
structured and well-planned operations were found to effectively mitigate these risks. Emotional
responses, the inclination to revise decisions, and retrospective evaluations further emphasize the
importance of comprehensive training, heightened situational awareness, and adaptability in
navigating high-risk environments.

In further research, we conducted sentiment analysis encompassing seven key thematic
dimensions. The results indicate that all observed dimensions related to risk perception exhibit a
positive sentiment. Notably, the dimension "Emotional State" stands out the most, given its highest
keyword frequency (36). This result highlights the participants' focus on emotional reactions during
police operations. On the other hand, the dimensions "Decision Revision" and "Things That Should
Have Been Noticed" show high keyword frequency values (27 and 25), underscoring the significant
importance of decision adjustments and situational awareness. Furthermore, it was determined that
the dimensions "Risk Level Assessment" and "Potential Consequences" have slightly higher polarity
values (0.126 and 0.123), which may indicate their association with critical risks and potential
consequences. At the same time, the dimensions "Likelihood of Adverse Outcomes" and "Danger
Reassessment" emphasize the need for precise evaluation and reassessment of risks. Overall, the
analysis reveals a consistent positive sentiment across all dimensions, reflecting an optimistic yet
reflective approach to risk management in critical situations (Table 8).

Table 8. Sentiment analysis results of dimensions of risk perception and retrospective assessment in high-risk

operations.
. . ... Keyword .
Theme Polarity Subjectivity Sentiment
Frequency
How risky was the situation? 0.126 0.486 6 Positive
Emotional state at the time? 0.107 0.481 36 Positive
How likely was it that things could have gone wrong? 0.108 0.489 14 Positive
What could have happened? 0.123 0.483 5 Positive

Would you have revised decisions? 0.113 0.482 27 Positive
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Things that should have been noticed? 0.113 0.477 25 Positive
Different assessment of dangers? 0.106 0.478 22 Positive

Teamwork proved to be a cornerstone of success in operational settings, with all participants
emphasizing its pivotal role in achieving objectives. Therefore, it can be said that trust among team
members emerged as a critical factor, noted in 90% of responses, underscoring the importance of
strong interpersonal bonds. Synergy within the group facilitated effective responses to unforeseen
challenges, as highlighted by 80% of participants. While collaboration was the dominant driver of
success, 20% of responses also acknowledged the significance of individual contributions in specific
scenarios. For this reason, these findings reinforce the need to cultivate both collective efforts and
individual expertise to maximize team performance in high-pressure situations (Table 9).

Secondly, we identified that clear and consistent communication was a vital component of
successful operations, with structured protocols cited in 85% of responses. Also, real-time updates
and concise exchanges enabled efficient information sharing in dynamic contexts, as reported by 70%
of participants. However, occasional communication breakdowns were noted in 20% of responses,
particularly during moments of high stress, which disrupted coordination. All in all, we could say
that these insights underscore the critical role of proactive communication in maintaining alignment
during complex tasks and highlight areas where enhanced clarity and adherence to protocols could
reduce disruptions (Table 9).

On the other hand, decision-making approaches varied across operations, with hierarchical
strategies dominating in 60% of cases and collaborative approaches noted in 40%. Hierarchical
decision-making was especially prevalent during critical moments requiring swift, decisive action,
often guided by commanders. In contrast, collaborative methods proved effective in scenarios where
team input contributed to adaptive and comprehensive solutions. Reactive decision-making,
reported by 10% of participants, reflected the necessity for flexibility in unpredictable situations.
Because of that, these findings suggest that balancing hierarchical leadership with collaborative
engagement enhances decision quality and adaptability (Table 9).

Table 9. Results of the Analysis on Group Dynamics and Decision-Making Processes in High-Risk Operations
(covering variables a to f).
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Further research has found that managing emotions plays a vital role in sustaining focus and
resilience during operations. It has been identified that mutual support and camaraderie were
highlighted by 75% of participants as essential for mitigating fear, stress, and tension. Leadership
confidence contributed to emotional stability for 50%, particularly in high-pressure scenarios.
However, 30% of participants reported heightened anxiety and nervousness in emotionally charged
situations, which were alleviated through team solidarity and a focus on shared goals. Pride in
collective achievements, noted by 20%, further reinforced motivation and emotional stability,
emphasizing the value of shared success in managing group emotions (Table 10).

Secondly, operational situations were predominantly managed through structured and
proactive strategies, as indicated in 90% of responses. Also, standardized protocols were cited by 70%
of participants as instrumental in streamlining operations and minimizing disruptions. Besides that,
reactive strategies were employed by 20%, particularly in scenarios requiring immediate adaptation
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to evolving conditions. Additionally, 10% of participants highlighted the use of innovative or ad hoc
adjustments to address unique challenges. These findings demonstrate the importance of proactive
planning, while also emphasizing the necessity for flexibility in dynamic environments to ensure
operational continuity and success (Table 10).

Finally, we have found that all participants unanimously agreed that critical situations required
collective efforts, emphasizing the indispensability of teamwork in overcoming challenges. Group
coordination and shared expertise were identified as essential by 80% of participants, particularly in
high-risk operations. Individual efforts were deemed insufficient in 90% of cases, with participants
underscoring the value of group synergy in managing complex scenarios and mitigating risks. These
results highlight the need to foster strong group dynamics and collaborative problem-solving to
optimize performance in critical situations (Table 10 and Figure 12).

alignment stable situational success
d
layed t t m n g m roug out channels e require
amo%gy S l u a l O S dom@ated %ndltlgdeclslve C l V ?
synergy
Breakdowns . -—i 2 atl t minimize
dynamlC i !y addresead ] @ (ons] ered suf 1c1e t A . reduced
outcomes objectives aLoSE 0 D S )
essential altematEd — % 9. 5
n 371g<>rsq') manSaUgEdg,E?tl - § % ,zg nervousness smooth coordmated
Q) ener adapted> PROY Eoey % s 2
ged m 3 o = Clear
BUcontext v'l_i o] éi c

o

CeffecthePStrategles '—| prevalent emotlonal .achle\/lngaddressl treamlmed Scenarlburdens
()] I

ccommunlca

Consistent

—_: <
o
ly o g
S O  role worry stability resolutlonInlt lal
€ B Anxiety e Q
;_Q contributions Open dialogue b& C d t
5 m actions enabled mitigated et oor lna lon
g & ions u::o . Fi E‘?CLIVE maintained
g\)/(gacagméé ;'_| . t disrupted complex é-ﬂ &l responses o m e I.n b
cooperat.ion 1 n p U changing managing M ©
pranni — successful Brief g (é.; 2 Yes Real T r u S tguided
(@) Occcas]_ondal R el tllr«j;bmi
amaraderie : Opera éona
Emotions U romptl [ ] alleviate crucial unique Confidence
strength ll mutual Key p ptly Stress Coheslo

solidarity

miscommunication
progressed

delays )

o

3
o
o
a
>

balanced
heav1 aims focused
L training outweighed
) occaswnally alone eave sufficedyithaat | - “handle fong
= central i teamwork C r- lt l C a lemamed
Pressure innovative

Figure 12. Word cloud analysis highlights key themes in power and control focusing on the the shared norms,
values, beliefs, and behaviours that define the group.

Analyzing the results further, we conducted an additional sentiment analysis focusing on seven
key thematic dimensions related to group performance. According to the obtained results, it was
determined that all analyzed dimensions are characterized by a positive sentiment. Notably, the
dimension “Teamwork within the group” stands out with the highest keyword frequency (15). This
result highlights the participants’ strong emphasis on collaboration and group cohesion. Similarly,
the dimensions “Situation management” and “Emotions within the group” recorded keyword
frequencies of 14 and 13, respectively. These findings clearly confirm the importance of effective
situation handling and emotional dynamics in group processes. Additionally, the dimensions
“Communication” and “Could the group handle critical situations?” achieved a keyword frequency
of 12, underlining the importance of clear information exchange and the group’s ability to act under
pressure. Furthermore, it was identified that “Decision-making (how and by whom)” shows a slightly
lower frequency (11), which could suggest that the decision-making process was present but less
central to the discussion. Overall, the analysis indicates a consistently positive sentiment, with
polarity ranging between 0.085 and 0.165 and subjectivity in the range of 0.505 to 0.535 (Table 10).

Table 10. Sentiment analysis results of key themes in power and control focusing on the shared norms, values,
beliefs, and behaviours that define the group.

Keyword
Frequency
Teamwork within the group 0.165 0.535 15 Positive

Theme Polarity Subjectivity Sentiment
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Communication handling 0.105 0.510 12 Positive
Decision-making (How and by whom) 0.085 0.521 11 Positive
Emotions within the group 0.142 0.505 13 Positive
Situation management 0.127 0.514 14 Positive
Could only a group handle critical situations? ~ 0.152 0.520 12 Positive
Teamwork within the group 0.165 0.535 15 Positive

In further analyses, we determined that the addition of new colleagues often revitalized team
motivation and introduced fresh perspectives, as noted by 80% of participants. On the other side,
while minor disruptions during these transitions were reported in 30% of responses, they were
generally manageable through targeted training and careful role adjustments. Conversely, the
departure of experienced members occasionally created skill gaps, affecting team cohesion in 20% of
cases. Nonetheless, the group demonstrated resilience and adaptability, with new members
eventually strengthening the team’s expertise. These findings highlight the importance of balancing
fresh talent integration with maintaining existing team dynamics (Table 11).

In our results, we have revealed that the membership changes, whether through departures or
new additions, sometimes disrupted internal dynamics, with 40% of participants reporting strained
relations during transitional phases. However, enhanced training efforts and improved interaction
facilitated recovery, resulting in stronger group cohesion in 60% of cases. Bridging generational gaps
and realigning roles presented challenges but also created opportunities for innovation and growth,
testing leadership adaptability (Table 11).

Furthermore, proximity and regular interaction were consistently recognized as critical for
operational success, with 90% of participants emphasizing their importance. Physical closeness
enhanced situational awareness and mutual understanding, enabling rapid responses during
emergencies and improved risk management. Close relationships also minimized
misunderstandings under pressure and fostered trust, reinforcing safety and collaboration. These
findings highlight the pivotal role of close contact in maintaining efficiency and cohesion during
operations.

Moreover, we could say that hierarchy played a significant role in decision-making and
operational coordination, with 70% of responses underscoring its importance in high-pressure
scenarios. Clear authority lines enabled decisive actions, while flexibility within hierarchical roles
facilitated adaptability to evolving situations. Leadership style influenced team confidence, and
hierarchical dynamics were most effective during critical moments, striking a balance between
authority and collaborative input. On the other side, operational command was predominantly
centralized, with 60% of responses emphasizing the commander’s role in directing activities. Besides
that, in 40% of cases, decision-making incorporated team input, reflecting a balanced approach that
combined leadership authority with collaborative insights. This dual structure supported
adaptability to operational demands while ensuring coordination and efficiency under pressure
(Table 11).

Furthermore, we have found that accountability was primarily shared, with 50% of responses
attributing failures to leadership, often to shield the team from external scrutiny. Meanwhile, 30%
highlighted collective responsibility, where both leadership and team members analyzed mistakes to
improve future outcomes. Transparent accountability practices fostered trust in leadership and
contributed to the group’s resilience, reinforcing its ability to adapt and learn from setbacks.
Moreover, recognition was valued by 80% of participants, as it boosted team cohesion, personal
motivation, and engagement. Although rarely actively sought, acknowledgement of individual
contributions—especially during debriefings or informal gatherings—enhanced morale and
reinforced confidence. This practice strengthened trust within the team, ensuring continued
commitment to shared goals (Table 11).
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Table 11. Results of the Analysis on Group Dynamics Dimensions (covering variables g to p).
Frequ
Partic New/old . Command  Responsibilit .. Rituals enc
. Changes in the Role of close Role of . P Y Need for Joining group Group Key y
ipant colleagues . during for I, oo - after . of
. group contact hierarchy . . recognition criteria vulnerabilities/strengths . Thematic Terms
ID impact operations failure operations Them
e (%)
Adapted well ~ Improved The hierarch The Debriefings and
w Y i i
P P . Y commander  Commander . Selection based . . . & Adaptation,
to changes; communication Close bonds fostered was respected . Recognition was . Strength in collaboration; informal .
. . made key bore ultimate on physical and e . team cohesion,
1 new membersand collaboration a sense of security ~ but allowed .. . o valued but not . vulnerability in skill gatherings . 70
. . . ..., . decisions, with responsibility for . mental aptitude . 2 perspective
brought fresh with new during operations.  flexibility in | . actively sought. disparities. fostered team .
. . input from the failures. tests. . shifts
perspectives. members. execution. bonding.
group.
Transition
. Internal relations . . .. Clear authority =~ Command Shared G Rituals included  Transition
periods . Physical proximity . .. s Acknowledgement Criteria included . .
. were strained . lines ensured decisions were responsibility oo e 1. Resilience depended on reflection challenges,
caused minor . helped ensure quick of contributions  specific skills and . . ..
2 . . during . smoother central but between . e leadership and group sessions to training needs, 65
disruptions - responses in .. . . motivated team compatibility . .
transitional . decision-  included team leadership and . cohesion. process internal
but were emergencies. . . members. with the team. . .
phases. making. suggestions. the team. experiences. relations
manageable.
Experienced .
p. . Subordinate- .
initial . Group Accountability Customary .
. Team safety superior .. . . .. Post-operation
challenges  Required more . decisions were  rested with Felt the need to processes Strength in adaptability; . .
. . . . . improved through dynamics . o e . e discussions Safety, trust,
3 withnew intensive training . occasionally  specific roles  assert individuality ensured a vulnerability in . . . 85
. constant impacted e . . helped identify  collaboration
members but  for recruits. . made within the within the group.  balanced team communication gaps.
communication. morale . . h lessons learned.
overcame e collectively. hierarchy. composition.
positively.
them.
Departure of Hierarch
par . . . . Hierarchy was arely o . . Informal
experienced Disruptive Close relationships dominated  Responsibility e Joining required - .
. more . . Recognition was . N traditions Hierarchy,
colleagues factors included reduced command, was situational, . .. . approval from  Collaboration minimized o .
4 . . . . pronounced . . . indirectly important . . . . strengthened flexibility, social 80
created differencesin  misunderstandings . o especially in  depending on leadership and operational risks effectively. . .
. during critical . . - for morale. morale after integration
temporary  working styles. under stress. . critical decision origin. peers. .
. operations. missions.
skill gaps. moments.
New - Decisions were . Rituals focused
dditi I d Flexibility ) | Failures were
additions mprove arge on
. Pl Safety was enhanced within 8y addressed  Personal efforts were Selection focused Vulnerability in . Leadership,
strengthened interaction led to . . . centralized . . . - acknowledging
5 , by trust built hierarchical collectively to acknowledged  on expertise and  overreliance on specific o control, 75
the group’s  stronger group . . . under . . L. e R contributions L .
. . through interaction. roles facilitated improve future during debriefings.  adaptability. roles or individuals. decision-making
expertise over cohesion. o commander’s and
. adaptability. efforts. .
time. control. achievements.
Changes in , .. Commander’s Commander was Criteria included .
. Commander’s Proximity and . Balanced o . . Post-mission o
membership i . . leadership style primarily =~ Recognition fostered =~ teamwork Strength in mutual trust; . Responsibility,
. adaptability was interaction . approach s I reviews ensured e
6  occasionally . . influenced accountable but  stronger team abilities and vulnerability in untested . accountability, 70
. tested during contributed to between . . . . continuous .
disrupted . . team included team cohesion. operational strategies. . task allocation
. transitions.  collective awareness. . command . . improvement.
cohesion. confidence. input. experience.

9
@
=
=
=
@
g
Q
s
=
2
=
@
©
5
9
g
=
Z
o
_'
U
m
m
o
2y
m
<
=
m
O
je)
o
@
)
=
N
o1
T
o)
o
c
)
<
N
o
N
(&

TA'296T°¢0G¢0csuLIdal



https://doi.org/10.20944/preprints202502.1967.v1

33 of 54
authority and
team input.
Welcomed Clear roles Command Joining was
new members  Enhanced Familiarity with . Responsibility  Valued recognition & . Celebratory .
. . reduced decisions . 1 determined by Team strength was its . Recognition,
but required training effortsto  team members . was distributed  as an indicator of L i rituals enhanced e
7 . . . . confusionand  adapted to demonstrated diversity; vulnerability was . motivation, 60
adjustments  integrate new improved risk . based on task trust and e . team cohesion
. enhanced operational . capability under coordination. team morale
in team members. management. . allocation. competence. and morale.
. efficiency. demands. stress.
dynamics.
The hierarch: Structured
The departure Internal . . Y Leadership took Group entry was .
. Safety relied heavily wasbalanced =~ Command . Acknowledgement . . reflections o
of long-term dynamics . . primary . based on shared  Strength in experience; Criteria,
X . on mutual with rested firmly 0 contributed to . R allowed the .
8 colleagues shifted, requiring . . . . responsibility, values and vulnerability in handling . selection, 75
L understanding and  collaborative with leadership T personal and team . processing of o
affected  renegotiation of . . . shielding the . mission new challenges. . compatibility
collaboration. input from the figures. motivation. . high-stress
morale. roles. team. alignment.
team. events.
Debriefings
New . Leadership was Group input . Recognition Customar
Changes brought Frequent interaction ) P roup mp Accountability . & Y Resilience was built balanced Resilience,
members . firm but informed improved self- approval . . eee
o opportunities for strengthened L was transparent, through training; operational  vulnerabilities,
9 revitalized the ", . O adaptable to  decisions led . esteem and processes T . . 85
, innovation and situational o promoting trust . vulnerability in morale ~ feedback with ~ operational
group’s . situational by the . . operational ensured seamless . .
L learning,. awareness. in leadership. . . dips. emotional strengths
motivation. needs. commander. engagement. integration.
support.
The departure Hierarch Collective Failures were Post-operation
p Increased focus  Close contact was ¥ . Individual efforts Selection . . p .
of key figures . . L strengthened decisions were analyzed . . Strength in trust; rituals included Rituals,
on bridging  vital for maintaining . . ... were occasionally emphasized e e .
10 prompted a . . coordination rare but  collectively, with . . vulnerability in high ~ both formal and reflection, team 90
. generational operational . . . . overlooked in group trustworthiness . .
reevaluation . . during high- effective when  leadership . turnover rates. informal bonding
gaps in the team. efficiency. .. . dynamics. and competence.
of roles. stress scenarios. implemented. oversight. components.

1
(0]
E
=
=
5
g
@
=
<
=
=
(0]
©
é.
2
g
e
Z
@)
|
)
m
m
7
Y
m
<
=
m
O
je)
o
)
D
&
N
o1
T
@D
(op
=
2
<
N
o
N
a1

TA'296T°¢0G¢0csuLIdal



https://doi.org/10.20944/preprints202502.1967.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1967.v1

Also, we have revealed that selection processes primarily focused on physical and mental
aptitude, with 70% of participants emphasizing traits such as trustworthiness, operational
experience, and teamwork skills. Compatibility with the team and alignment with group values were
also critical considerations, ensuring a balanced and cohesive team composition. On the other side,
collaboration and mutual trust emerged as the group’s greatest strengths, noted by 80% of
participants, as they minimized operational risks and enhanced overall performance. Vulnerabilities,
including skill disparities, communication gaps, and overreliance on specific individuals, were
identified in 30% of responses. Resilience was bolstered through ongoing training and leadership
cohesion, while the identified vulnerabilities underscored the importance of improved coordination
during periods of high turnover or transitions (Table 11 and Figure 13).
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Figure 13. Word cloud analysis highlights key themes in group dynamics dimensions.
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Finally, we have found that post-operation rituals, such as debriefings and informal gatherings,
were highlighted in 90% of responses as essential for team bonding and continuous improvement.
Structured reflections facilitated the processing of high-stress events and the identification of lessons
learned, while celebratory rituals boosted morale and reinforced cohesion. These practices balanced
operational feedback with emotional support, contributing to the long-term stability and
effectiveness of the team (Table 12 and Figure 13).

In the further sentiment analysis, it was determined that the dimension "Impact of new/old
colleagues" shows a polarity of 0.12 and the highest subjectivity of 0.52, with a keyword frequency of
14. This result highlights the positively perceived impact of new members who bring fresh
perspectives, despite minor initial challenges caused by the departure of more experienced members.
On the other hand, similar positive values were observed for the dimension "Changes in the group"
(polarity 0.11, subjectivity 0.51, frequency 13).

Next, the dimension "Role of close contact”" (polarity 0.13, frequency 12) shows that physical
proximity enhances safety and awareness in emergency situations. In contrast, "Role of hierarchy"
demonstrates a balanced sentiment (polarity 0.115, subjectivity 0.515, frequency 11), emphasizing the
importance of clear organization with the necessary flexibility. Furthermore, it was determined that
the dimension "Command during operations" (polarity 0.125, subjectivity 0.53, frequency 13)
confirms the key role of leadership, with occasional team contributions that build trust. For the
dimension "Responsibility for failure", a positive sentiment was observed (polarity 0.118, subjectivity
0.518, frequency 12), where leaders assumed responsibility and supported collective error resolution.
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In addition, further analysis reveals that the dimension "Need for recognition" (polarity 0.127,
frequency 12) highlights the motivational power of recognition, although some individual
contributions are occasionally overlooked. "Criteria for joining the group” (polarity 0.121, subjectivity
0.522, frequency 11) emphasize the importance of selecting members based on expertise and trust.

Finally, the dimension "Group strengths and weaknesses" was found to have a balanced
sentiment (polarity 0.113, subjectivity 0.517, frequency 10). The group relies on collaboration but
remains vulnerable due to skill disparities and member turnover. Lastly, "Rituals after operations"
(polarity 0.122, subjectivity 0.523, frequency 13) confirm the importance of post-operational sessions
and informal gatherings in strengthening morale and improving team performance. The overall
analysis shows a positive sentiment, with polarity ranging between 0.11 and 0.13 and subjectivity
between 0.51 and 0.53. The results highlight a balance between authority and collaboration, as well
as a reflective approach to overcoming challenges and strengthening the team (Table 12).

Table 12. Sentiment analysis results of key themes in group dynamics dimensions (covering variables g to p).

Theme Polarity ~ Subjectivity geyword Sentiment
requency

New/old colleagues impact 0.12 0.52 14 Positive
Changes in the group 0.11 0.51 13 Positive
Role of close contact 0.13 0.525 12 Positive
Role of hierarchy 0.115 0.515 11 Balanced
Command during operations 0.125 0.53 13 Positive
Responsibility for failure 0.118 0.518 12 Positive
Need for recognition 0.127 0.528 12 Positive
Joining group criteria 0.121 0.522 11 Positive
Group vulnerabilities/strengths 0.113 0.517 10 Balanced
Rituals after operations 0.122 0.523 13 Positive

4. Discussion

In this comprehensive study, it was determined that effective communication and high-quality
interaction among members of special units are key factors in decision-making and risk management
during operations. Participants emphasized that clear expression, mutual trust, and good
coordination are crucial for minimizing errors and ensuring quick responses in high-risk situations,
with 76% of respondents highlighting the importance of these elements. Further analyses revealed
connection," and "collaboration" appeared in 85% of responses,
further confirming the significance of information exchange within the team for operational success.

that key terms such as "clarity,

This effect is particularly evident in complex operations, where timely coordination and
uninterrupted information flow enable more precise assessments and better decision-making [57-
66]. These findings can certainly be viewed through the lens of group dynamics theories [67-74],
which emphasize that intensive communication fosters more effective collective decision-making and
enhances team cohesion [75,76]. In operational contexts where time pressure is exceptionally high,
the ability to transmit information quickly and clearly significantly reduces the risk of
misunderstandings [77]. Also, that increases the likelihood of successfully completing a task [78,79].
Based on the results of similar research, it can be stated that these conclusions align with previous
studies indicating that teams with well-defined communication protocols achieve lower error rates
and greater efficiency in crisis situations [80-82].

Further research established that, in addition to communication itself, participants highlighted
team cohesion as a significant factor influencing how they managed stress and made decisions.
Specifically, around 80% of respondents indicated that strong emotional bonds and mutual support
enhance operational capabilities, while 75% emphasized the importance of social integration and
mutual influence. It can be assumed that more experienced unit members played a key role in the
adaptation of new team members, and their ability to transfer operational norms and values further
strengthened team cohesion [83-85]. Such tendencies can be explained by the theory of social
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identification [86,87], which suggests that members of more connected groups exhibit greater
confidence, better assess situations, and make more effective decisions [88,89]. Research in police and
military psychology also suggests that teams with high social cohesion show greater resilience to
stress and a higher ability to respond synchronously in unpredictable, high-risk circumstances
[90,91]. When team members are well-coordinated, their ability to adapt quickly to situations
significantly improves [92].

Regarding power structure and leadership styles, the analysis showed that they change
depending on the specific operational situation. In urgent and high-crisis situations, centralized
control dominates to facilitate rapid decision-making and clearly defined roles, whereas in less urgent
operations, a more participatory approach is often utilized [93,94]. The hierarchical command model
proved effective in scenarios requiring risk reduction and accelerated operational decision-making,
while a more flexible, egalitarian approach was more beneficial in situations that required greater
adaptability and team creativity [95,96]. These findings can be explained through the theory of
adaptive leadership, which emphasizes that successful leaders recognize when centralizing power is
necessary for efficiency and when responsibility can be delegated to leverage the collective
intelligence of the team [97-101]. Previous crisis management research confirms that rigid
hierarchical models may be inadequate in dynamic operations that require rapid adaptation to
changing circumstances [102-105].

When it comes to risk perception, significant variations were observed depending on experience
and operational complexity. The majority of respondents (60%) assessed certain operational
situations as highly risky, particularly those involving armed adversaries, explosive devices, or
hostage crises. At the same time, 50% of participants reported maintaining a stable emotional state
and high focus levels during operations due to prior training, while 30% reported a combination of
stress and increased concentration. The obtained results support the theory of cognitive load [106-
110], which suggests that the ability to assess risk is directly linked to previous experience and the
level of training. Police and military operatives who have undergone scenario-based training develop
the ability to respond automatically to recognized threats, thereby reducing subjective risk perception
and increasing decision-making speed [111-114]. Previous studies indicate that operatives with more
intensive training exhibit lower levels of anxiety in crisis situations, as they possess pre-defined
mental models for problem-solving [115-118].

Interestingly, retrospective risk assessments varied among participants. Half of the respondents
admitted that they initially underestimated the danger of certain situations, while 30% believed their
assessments were accurate but could have been further refined with additional experience. Around
20% of respondents stated that their initial assessments were entirely in line with the actual outcomes
of operations. Accordingly, it can be concluded that training, team dynamics, and adaptive
leadership are key factors in improving the operational efficiency of special units [119-124].
Enhancing scenario-based training, improving communication protocols, and continuously
monitoring risk perception can significantly contribute to reducing operational errors and increasing
security in high-risk situations [125-129].

The results of Pearson’s correlation and additional analyses clearly indicate a strong connection
between risk perception and decision-making effectiveness. Specifically, the more aware operatives
are of potential dangers, the better they can make quick and precise decisions in stressful situations
[130-133]. Increased risk awareness enables them to develop better cognitive strategies [134-136],
more easily predict possible outcomes, and react rationally, even under significant time pressure. In
crisis situations, where the consequences of decisions are extremely serious, this ability becomes
crucial.

High-quality decision-making is, therefore, closely linked to team cohesion. Operational units
that function as a coordinated team demonstrate better coordination and reach optimal solutions
more quickly. The connection between team members facilitates open information exchange,
significantly reducing individual stress and increasing the sense of collective responsibility.
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Accordingly, teams with high cohesion naturally develop trust and a sense of belonging, which
contributes to better crisis management and a reduction in operational errors.

Furthermore, the analysis showed that training plays a key role in strengthening team cohesion.
Intensive, scenario-based training not only improves individual skills but also enhances the collective
dynamics of the team. Operatives who undergo demanding training together become more confident
in their colleagues, allowing them to better adapt to stressful situations and reducing the likelihood
of inadequate reactions. The link between risk perception and emotional stability further highlights
that operatives with higher risk awareness are less prone to panic and have better control over their
emotional responses. When individuals are better prepared to recognize and understand threats, the
sense of uncertainty decreases, while their resilience to stress increases [137]. This aspect is
particularly significant in special units, where psychological stability plays a crucial role in the
effectiveness of operational decisions and minimizing errors in critical moments [138-140].

Interestingly, teams with greater risk awareness also demonstrated better internal cohesion. This
suggests that awareness of threats encourages team members to collaborate more actively and share
information to collectively mitigate risks and enhance overall operational efficiency [141-143]. When
operatives clearly understand the risks they face, they are more likely to rely on team support and
utilize shared resources to improve safety.

On the other hand, certain leadership styles have proven to be a negative factor for team
cohesion. Specifically, rigid and authoritarian approaches can weaken the sense of collective support
and trust among team members [144-147]. Leaders who exert excessive control over the team may
create distance and reduce individual initiative, negatively impacting collaboration and operational
efficiency [148-151]. In contrast, more flexible and participatory leadership styles enable open
communication and greater team engagement, ultimately contributing to higher-quality decision-
making and better operational coordination [152-154].

The absence of significant correlations between leadership style and individual factors such as
decision-making effectiveness and emotional state suggests that these aspects are more related to the
experience and training of operatives rather than the direct influence of leadership style. This finding
may indicate that, in high-risk situations, key decisions are made collectively by the team, relying on
shared training and operational protocols. On the other side, the role of the leader remains important
but not decisive for individual emotional regulation and cognitive processes [155-157].

Overall, the results indicate that training, team dynamics, and risk perception are key factors
shaping operational effectiveness in high-risk situations. Stronger training, better team cohesion, and
developed risk awareness contribute to higher-quality decision-making and a reduction in
operational errors [158-162]. On the other side, we could say that authoritarian leadership styles can
weaken team collaboration and cohesion [163,164]. These findings emphasize the need for continuous
training improvement [165,166], flexible leadership [167], and the strengthening of team dynamics
[168] to enhance the efficiency of special units in crisis situations.

Furhter results of qualitative analyses clearly indicate that communication and interaction
within teams are key factors in effective decision-making and problem-solving in operational
environments. The frequency of the theme "Communication and Interaction" in participants'
responses confirms that clear and direct information exchange reduces the likelihood of errors and
improves action coordination. Structured communication protocols proved particularly significant
in complex and crises, whereas in routine operations, more flexible, ad hoc communication was
sufficient to maintain efficiency. Consequently, these findings align with team dynamics theories that
emphasize the importance of coordinated information exchange in preventing misunderstandings
and ensuring quick and precise decision-making [169-173].

"nn

Further analysis highlighted the dominance of terms such as "clarity,"” "trust," and "collaboration"
in most responses, indicating that the quality of communication directly impacts team functioning.
Based on this, emotional bonds among team members —team cohesion—stood out as a crucial factor
in operational efficiency. Relationships built on trust and mutual support increased resilience to stress

and facilitated coping with challenges. As a result, teams that fostered open communication and
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mutual trust demonstrated better morale and a greater ability to adapt to unpredictable situations
[174,175].

Interpersonal cohesion, referring to emotional bonds and attachment among team members,
proved essential in maintaining high morale and team harmony [176,177]. In this context, strong
interpersonal connections not only improve the work atmosphere but also enable team members to
rely on one another in crisis moments [178-180]. Also, this will reduce feelings of isolation and
increase team resilience [178-182]. Consequently, in complex and stressful situations, this type of
support contributes to more creative solutions and better decision-making processes [181,183].

The analysis of power dynamics and control [184,185] within teams revealed that decision-
making approaches range between hierarchical and egalitarian models, depending on operational
requirements. In critical situations, centralized control dominated, allowing for quick decision-
making and a clear division of responsibilities. However, participatory leaders who balanced
authority with active team involvement achieved long-term stability and stronger team cohesion.
Based on this, these results support the theories of adaptive leadership, which suggest that the most
successful leaders are those who know when to take control and when to rely on the collective
intelligence of the team [186-190].

Team culture, which encompasses shared values, norms, and beliefs, emerged as a crucial factor
in team stability and resilience [191,192]. Team rituals and traditions, such as post-operational
debriefings, were particularly significant, as they not only strengthened the sense of belonging but
also provided opportunities for reflection on achievements and future goals. These practices further
reinforce team identity and help members cope with stress and challenges in dynamic operational
conditions [193-195].

Risk perception varied significantly among participants, with the highest risk levels reported in
situations involving unpredictable adversaries, explosives, and hostage crises. Those with greater
risk awareness demonstrated better emotional stability, suggesting that understanding threats
enables more effective stress management strategies. Emotional reactions ranged from high
concentration to feelings of anxiety and nervousness, with previous training playing a key role in
maintaining focus and confidence.In retrospective analyses, some participants admitted to initially
underestimating certain risks, while others believed their assessments were accurate but could have
been more precise with additional experience. This phenomenon can be explained by "hindsight
bias," where individuals overestimate their ability to predict outcomes after the fact [196,197].
Consequently, some participants noted that there were risk indicators they could have identified
earlier, highlighting the need for continuous operational analysis and strategic adjustments.

On the other side, teamwork proved to be a crucial success factor in operational environments,
with trust among team members emerging as a fundamental element of efficiency. Team synergy
enabled rapid and effective responses to unforeseen challenges, while a combination of collective
efforts and individual expertise further enhanced operational performance [198]. These findings
confirm that strengthening team cohesion and expertise is essential for achieving optimal results in
high-pressure situations [199]. Besides that, communication was recognized as a vital aspect of
successful operations, with structured protocols facilitating more efficient information exchange.
Timely updates and concise messages improved coordination in dynamic environments, while
occasional communication breakdowns in stressful moments underscored the need for further
improvements in protocols and guidelines [200].

It is important to mention that this research has certain limitations that should be considered: a)
the sample size is relatively small, consisting of semi-structured interviews. As a result, the findings
may not fully capture the diversity of experiences within special police units, potentially affecting
their representativeness; b) while qualitative methods offer valuable in-depth insights into
operational risks and team dynamics, their findings are generally less applicable on a broader scale
compared to quantitative research; c) there is also the potential for bias in self-reported data.
Participants may, even unintentionally, highlight certain aspects of their experiences more than
others or provide subjective interpretations of operational situations; d) the study is focused solely


https://doi.org/10.20944/preprints202502.1967.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 February 2025 d0i:10.20944/preprints202502.1967.v1

39 of 54

on Austria’s special police unit, EKO Cobra. This means that its findings may not be directly
applicable to other law enforcement units, particularly those with different training structures,
tactical procedures, or operational frameworks; e) additionally, the study does not extensively
explore the impact of modern technologies on risk perception and decision-making, leaving room for
further research in this area; f) the research was conducted within a limited time frame, which may
have influenced participants’ responses depending on current operational challenges and events at
the time; g) cultural and organizational factors were not examined in detail, even though these
elements can significantly shape team dynamics and perceptions of risk within different special units;
h) the study does not take a longitudinal approach, meaning it does not track how leadership evolves
over time or how it impacts team cohesion and decision-making efficiency in the long run; i) lastly,
the analysis of individual factors remains incomplete. Personality traits, stress levels, and
professional experience can all play a crucial role in decision-making under high-risk conditions, and
future research could explore these aspects more comprehensively.

Recommendations

Based on the findings of this research, several concrete recommendations can be formulated to
improve risk management and operational safety in complex ad-hoc operations (Table 7). The
categorization of operational risks should be systematically integrated into training and educational
processes. This means that the physical, psychological, and operational risks identified in the study
as examples must be specifically incorporated into training scenarios. These scenarios should be
regularly updated and adapted to current challenges and developments to provide operational forces
with a realistic picture of potential dangers. Also, another important step is the continuous
improvement of training with regard to risk perception. Training programs should increasingly focus
on the training of danger early detection and risk assessment skills. Specifically developed modules
for the perception and assessment of risks in high-stress situations should be integrated to better
prepare forces for extraordinary and unexpected situations.

It has been shown that trust and group cohesion are crucial for success, mutual understanding
of non-verbal communication, and effective cooperation. Therefore, it is recommended to carry out
missions with teams accustomed to training together. In the area of interdisciplinary collaboration,
regular training and exercises are are indispensable to improve coordination between different units.
These exercises should aim to test and further develop leadership processes in complex operational
scenarios. It is important to introduce feedback loops to continuously learn from the exercises and
adjust leadership and decision-making processes accordingly. Furthermore, a continuous
improvement process should be established, in which regular feedback from operational forces is
collected and evaluated. This feedback can provide valuable insights into the practical challenges and
weaknesses of current training and operational strategies. Based on this feedback, targeted
adjustments should be made to further optimize training methods and risk management strategies.

Finally, the holistic training approach should continue to be pursued and expanded. The
combination of theoretical knowledge and practice-oriented training should be complemented by
additional projects and initiatives that strengthen awareness of human rights, community
engagement, and ethical behavior. This integrative approach will help ensure that operational forces
not only work safely and effectively but also act responsibly in dealing with the public. Furthermore,
all other recommendations are summarized in Table 7, providing a comprehensive overview of
actionable strategies.

Table 13. Comprehensive recommendations for enhancing operational efficiency and team dynamics.

Responsible

Parties Timeline

Dimension Observations Recommendations Rationale

Intensive scenario- Enhance scenario-based

Training & based training training with diverse
Preparation significantly operational challenges,
improves emphasizing cognitive,

Builds resilience and
reduces errors during
. D
high-stress events.

Training Short-
epartment term
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situational
awareness and
safety.

Clear
communication

Communication minimizes errors,

Protocols but gaps were

noted in high-

pressure scenarios.

Overestimation of

abilities and
insufficient
situational data
led to
vulnerabilities.

Risk Perception

Flexible leadership

Leadership
Dynamics

adapted to
situational needs
proved effective.

Cohesion and

Group

Dynamics pivotal for

operational
success.

Inadequate tools
and delayed
information

sharing posed
risks.

Equipment &
Resources

Mistakes in
training provided
valuable lessons
for real scenarios.

Error
Management

Emotional tension
varied but was
mitigated through
camaraderie and
preparation.

Emotional
Resilience

Mutual respect
and shared values
strengthened team

collaboration.

Cultural Norms

Structured
protocols
improved
performance but
lacked
adaptability in
unique scenarios.
High adaptability
enabled teams to
handle

Operational
Efficiency

Adaptability

mutual trust were

d0i:10.20944/preprints202502.1967.v1

physical, and emotional

readiness.

Standardize
communication
protocols with clear
hierarchies and real-

time feedback systems
to address gaps during

critical operations.

Integrate dynamic risk
assessment frameworks

and decision-support
tools to improve real-
time judgment and
mitigate
overconfidence.
Train leaders in
adaptive decision-
making, balancing
authority with team
input to foster a
collaborative yet
controlled response.

Conduct team-building

exercises and
simulations that

strengthen trust, reduce

conflicts, and improve
group adaptability.
Ensure access to
advanced tools and
real-time data-sharing
platforms tailored for
various operational
contexts.
Establish routine post-
operation debriefs and
integrate 'lessons
learned' into future
operational planning
and training.
Incorporate stress-
management
workshops and peer
support programs to
strengthen emotional
resilience in high-stress
environments.
Promote cultural
awareness training to
enhance mutual respect
and align diverse team
members with
organizational goals.
Introduce flexible
operational guidelines
that allow deviations
based on situational
demands while
maintaining core
standards.
Foster innovation
through cross-training
and simulations of
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Reduces
mlscorr'lmumcatlon Operations Medium-
and improves Team, IT
. . . term
decision-making Support
speed.
Enhances judgment Risk
. Long-
under uncertainty ~Management term

and mitigates risks. Team

Promotes teamwork

while maintaining Leadership Medium-

control in dynamic DeveloPment term
. Unit
scenarios.
Enhances
collaboration and HR Short-
operational Department ~ term
efficiency.
Improves operational Logistics and
. Short-
effectiveness and 1T term
reduces delays. Departments
Encourages -
. Training .
continuous Medium-
. Department,
improvement and term
. Team Leads
adaptability.
Rec'luces burnout and HR Medium-
improves focus D
. . epartment term
during crises.
Improves inclusivity Training Short-
and reduces cultural
. . Department term
misunderstandings.
Balances consistency . .
. Operations Medium-
with the need for
. Team term
adaptability.
Prepares teams for Training
Long-
unexpected Department,
. term
challenges. Leadership
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unpredictable  unplanned disruptions
changes to enhance overall team
effectively. agility.
Regularly update safety
. tocols based
Safety risks were pr;)vzi\(:irsl iiS:kson
mitigated but . '8 / Ensures up-to-date Safety
. including the . Long-
Safety Protocols required . . practices that Management
- integration of new PP term
continuous . minimize risks. Team
. technologies and
evaluation. .
environmental
considerations.
Smooth De51grf structured
. onboarding programs
onboarding with mentorshi Speeds up new
Integration of  facilitated team svstems to uickrl) member adaptation HR Short-
New Members cohesionand . d Y and strengthens team Department  term
. integrate new members .
operational . . cohesion.
- into team dynamics and
stability.
culture.
Occasional Develop conflict-
conflicts were  resolution training for Minimizes
. resolved through  leaders and teams to . . HR .
Conflict . disruptions and Medium-
. mutual ensure quick and Department,
Resolution . . . strengthens team term
understanding effective resolution - Team Leads
. . . ) dynamics.
and leadership without disrupting
mediation. operations.
Utilize digital
Real-ti f (e
eal-time updates pertormance Identifies areas for .
improved monitoring tools to . Operations
Performance S . operational and Short-
e . coordination but track team effectiveness g Team, IT
Monitoring . S individual term
required effort for and highlight areas for . Support
. . . improvement.
consistency. immediate
improvement.

5. Conclusions

This study offers a thorough exploration of the key factors influencing operational safety during
high-risk police missions, with a particular focus on the Austrian special police unit, EKO Cobra.
Drawing from qualitative insights gleaned through literature reviews, structured interviews, and
informal discussions, the research delves into how risk categorization, perception, and training
intersect within dynamic and often unpredictable operational environments.

The findings highlight the complexity of risks encountered in ad-hoc operations, emphasizing
the physical, psychological, and logistical challenges that demand customized strategies for effective
management. Categorizing risks into these specific dimensions allows for a deeper understanding of
the hurdles faced in the field and supports the implementation of targeted safety measures. Legal
frameworks and professional standards underpin safe, ethical interventions, ensuring adherence to
procedural guidelines that protect both officers and the public.

In contexts where rapid decision-making is critical, comprehensive training emerges as a
cornerstone of operational readiness. Combining theoretical knowledge with practical, scenario-
based exercises equips officers with the skills to identify and respond to potential threats effectively.
Austrian policing exemplifies this blend through programs like "Polizei.Macht.Menschen.Rechte"
(P.M.M.R.), which integrates human rights and community engagement into core training modules.
These initiatives foster not only operational competence but also a strong sense of social
responsibility.

One of the study’s standout contributions is its focus on modular competency training (MKT),
which sharpens officers’ risk perception. By integrating intensive drills, MKT enables the
development of automatic responses to high-stress situations, thereby enhancing safety for all
involved. Additionally, the research underscores the importance of socio-psychological factors such
as group dynamics, risk perception, trust, and communication, which significantly influence
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decision-making during critical missions. Effective leadership, marked by adaptability and
inclusivity, strengthens team cohesion and operational outcomes.

The study also points to areas where advancements are needed, particularly in adopting modern
technologies like drones and advanced communication systems to enhance risk assessment and
operational efficiency. Furthermore, it emphasizes the importance of addressing intercultural and
international aspects of policing. In a globalized world, fostering cultural sensitivity and international
cooperation is vital for avoiding miscommunication and improving collaborative efforts.

While this research provides valuable insights into risk categorization, training, and leadership,
it also acknowledges certain limitations. The role of technology and the impact of international
collaboration remain underexplored, presenting opportunities for future study. Broadening these
areas of inquiry will further enrich understanding of operational safety and help law enforcement
agencies adapt to evolving challenges.

Also, this study offers practical strategies for improving safety in ad-hoc policing scenarios. By
bridging theoretical knowledge with practical application and holistic training approaches, its
findings are not only relevant to elite units like EKO Cobra but are also adaptable to broader law
enforcement contexts.
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Appendix A

Central introductory question:

Please tell me how you experienced your operations in this special unit and how you handled
critical situations! Speak entirely from your perspective; there is no right or wrong, I'm only
interested in your personal experience.

Question 1: Main Question
Please describe how these critical situations came about. How did you experience them?

Risk perception:

a. How risky was the situation?

b. Describe your emotional state at the time? (Affects)

c. How likely was it that things could have gone wrong?
d. What could have happened? (Consequences)
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e. Looking back, would you have revised your decisions in that situation? Which ones? (Risk
perception)

f. Would you say, in retrospect, that there were things you should have noticed? What were
they? (Risk perception)

g. Looking back, would you have assessed dangers or situations differently than they appeared
at the time? (Risk perception)

Group dynamics — Interaction:

a. How did you experience teamwork within the group?

b. How was communication handled?

c. How were decisions made? (How and by whom)

d. What emotions arose within the group? (Fear, uncertainty, worry, etc.)

e. How was the situation managed/not managed?

f. Do you think the critical situations could only have been handled by the group?

g. How did you feel when new colleagues joined or old colleagues left the group? (Group
dynamics)

h. From your perspective, what changed within the group when new members joined or others
left? (More intensive training, internal relations, disruptive factors, improved
interaction/communication, disruptions - commander!)

i. What role did close contact with your group play? (Safety) (Communication/Interaction)

j- Did the hierarchy level (subordinate/superior relationship) play a role during the operation?
(Social integration)

k. Who was in command during the operation, or were decisions made collectively by the
group? (Control)

L. If an operation had gone wrong, who would have taken responsibility? (Control)

m. Did you feel the need to find a place within the group to be heard and recognized? (Social
integration)

n. How did you or how is it generally customary to join a group? Who decides which group one
belongs to? Are you aware of any criteria? (Social integration)

0. Where do you believe the greatest vulnerability or strength of a group lies?
(Vulnerability/Resilience)

p- Were there any rituals or traditions after an operation that you performed to process what
had happened? (Culture)

Sub-questions/Follow-up questions

What do you consider to be critical events during operations, and how would you describe
them?

a) In your opinion, what are the most significant mistakes that can be made during critical
events? (Error culture)

b) What do you think were the decisive factors for the positive or negative outcome of a critical
event? (Risk)

¢) In hindsight, where do you see the greatest potential or benefit for future operations in dealing
with critical events? (Error culture)

Question 2: Main Question

How was the group you were in, or were there several groups, led?
Leadership style/Group dynamics
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a) Was the leadership more authoritarian, or was it oriented towards the group's needs? You can
distinguish between during and outside of operations. (Communication/Interaction)

b) Were interpersonal aspects between the commander and group members
advantageous/disadvantageous in terms of communication? (Interpersonal)

¢) Did prior acquaintanceship between the commander and group members influence the
commander’s leadership style? (Control)

d) Could you or the group decide freely how to act in operational situations, or were there
guidelines? (Control)

e) How important was the group at the time of the operation and afterwards? (Social integration,
interpersonal attraction)

f) Did specific group members emerge with certain skills, who then took on specific tasks and
became problem solvers? (Group dynamics)

g) How do you think group cohesion was fostered? (Culture)

h) Were operations discussed afterwards? Were mistakes identified, and how did you
perceive/handle them? (Error culture)

i) Was it also discussed when things went well? (Error culture)

j) Do you think that if a different leadership style had been applied in hindsight, the outcomes
of the operations would have been different? (Risk perception)

k) Or would it have been possible to handle the operations entirely without leadership? (Risk
perception)

1) What influence could the leadership style have on the group's risk perception? (Focus on
mission fulfillment, delivering results)

m) In critical operational situations, what would have defined a good leader for you? (Control,
social integration)

n) In your opinion, where is the greatest challenge in leading a group from the commander’s
perspective, and where is the greatest opportunity? (Vulnerability/Resilience)

0) From the group’s perspective, where do you think the greatest vulnerability lies, and where
is the greatest potential for successful action? (Vulnerability/Resilience)

p) What can I conclude from this question? Where do you think, in operations, the gaps or
particularly positive factors lie in relation to leadership style and group dynamics?
(Vulnerability/Resilience)

Final question:

What do you think are the main factors necessary to successfully handle critical situations in
operations?

Is there anything important that hasn’t been addressed that you would like to talk about?

Thank you for your time in conducting this interview with me.
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