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The relevance of the study is driven by the fact that hotel and restaurant
business (HRB) enterprises are complex engineering, technical, and
social systems with heightened vulnerability (high concentration of people
with the building layout; 24/7 operation; presence of
technologically hazardous equipment). Recent years, especially under the
conditions of full-scale military aggression, have shifted the threat
paradigm from commercial to existential, bringing issues of physical
protection and civil defense (CD) to the forefront. It is proven that the
dominant "siloed" (fragmented) management model in Ukraine — where
aspects of fire safety (FS), civil defense (CD), technological safety (TS),
and occupational safety (OS) are regulated, researched, and implemented
in isolation — is incapable of adequately responding to modern complex
and dynamic threats. The purpose of the article is to develop and
scientifically substantiate a conceptual model of an integrated safety
system (ISS) for HRB enterprises, which ensures a synergistic effect by
combining and mutually reinforcing the subsystems of CD, FS, TS, and
OS. The article proposes three key scientific re-conceptualizations for the
first time. First, the role of inclusiveness is re-conceptualized: it is proven
that the requirements of DBN V.2.2-40:2018 "Inclusiveness of Buildings
and Structures" are not merely a social or architectural norm, but a
fundamental and integral element of the civil defense and fire safety
system. Second, the necessity of transitioning from static FS management
models (fixed plans) to dynamic, adaptive models is substantiated. Third,
the traditional OS model of "compliance-briefing" is re-conceptualized into
a model of "personnel as an active agent of integrated safety". In this
model, OS training becomes a tool for increasing personnel competence
in responding to integrated threats (actions during an air raid (CD), panic
management (FS), assistance to PRM).

24[7

Problem Statement. The hospitality
industry, which encompasses the hotel and
restaurant business (HRB), is a key sector of
the service economy with significant potential
for Ukraine's integration into the global
economic space$™{1}$. At the same time,
HRB enterprises are complex engineering,
technical, and social systems characterized by
specific properties that determine their
increased vulnerability. These properties
primarily include: high concentration and
mass presence of people, a significant number
of whom are unfamiliar with the building
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layout and evacuation procedures;
operating mode, and the presence of powerful
and diverse technological equipment (kitchen,
climate control, elevator systems), which is a
source of man-made and fire risks [1].
Traditionally, safety management in
HRB focused on classic commercial and
operational risks. However, recent years,
especially under the conditions of full-scale
military aggression, have fundamentally
changed the paradigm of threats [2]. Issues of
existential security have come to the
forefront: the physical protection of clients



HaykoBun BicHWK: LIMBinbHMI 3axmcT Ta noxexHa 6esneka Ne 2 (20) 2025, ISSN 2518-1777

and personnel, the reliability of life support
infrastructure, and the object's ability to
function as an element of civil defense (CD).

In these conditions, a fundamental
scientific and practical problem is revealed:
the fragmentation of existing approaches to
safety management at HRB facilities.
Historically and normatively, a "siloed"
(fragmented) management model has
developed in Ukraine, where different aspects
of safety are regulated and implemented in
isolation:

- Fire Safety (FS) - regulated by
relevant Regulations, focusing on fire
prevention, the availability of firefighting
equipment, and evacuation routes.

- Civil Defense (CD) — until recently, it
was perceived mainly as a sphere of state
responsibility, and at the facility level, it was
reduced to formal documentation and
instruction, without considering the specifics
of HRB.

- Occupational Safety (OS) — regulated
by the Law "On Labor Protection” and
focused exclusively on protecting the health
of personnel, ignoring their key role in
ensuring the safety of guests.

- Technological Safety (TS) — considers
the risks associated with the failure of
engineering systems mainly in the context of
business continuity, rather than as a direct
trigger for emergency situations in the areas
of FS and CD.

Such a fragmented approach, based on
the reactive fulfillment of regulatory
requirements (a compliance model) rather
than on proactive integrated risk management,
proves to be completely incapable of
adequately responding to modern complex
and dynamic threats. For example, a fire (FS)
resulting from a technological failure (TS)
during an air raid (CD) requires coordinated
actions from personnel (OS) that go beyond
their standard isolated instructions.

The connection to the important
scientific task lies in the absence of a unified,
scientifically substantiated model that would
integrate these four components (CD, FS, TS,
0S) into a single risk management framework
adapted to the specifics of the hospitality
industry. The main thesis is that these areas
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are not parallel; they are cascadingly
dependent. A failure in one of them (e.g., OS
— poorly trained staff) inevitably provokes the
collapse of the others (FS — impossibility of
evacuation, CD — panic and mass casualties).

Thus, the scientific and practical task is
to prove the necessity of transitioning from
the outdated “"compliance management
model” to a modern “integrated risk
management model”, the core of which is the
synergy of civil defense and fire safety, and to
develop the conceptual foundations of such a
model.

Analysis of Recent Research and
Publications. An analysis of scientific
works confirms the thesis advanced regarding
the fragmentation of safety management
approaches in the hospitality industry (HRB).
Research in this area is clearly divided into
several isolated "silos" (fragments).

The first, economic and managerial
"silo", considers security a key business issue,
but mostly in the context of general threats
and financial risks. Researchers, such as N. V.
Valinkevych and S. V. Tyshchenko [1],
indicate that security and insurance are crucial
for business functioning, yet often note that
security (e.g., video surveillance) can be
perceived as conflicting with guest comfort
[3]. Ukrainian scholars (Kaplina et al. [2]) are
forced to acknowledge the absence of a
single, comprehensive risk assessment
methodology specifically adapted for HRB,
which has not yet been formed in Ukraine.

The second, engineering "silo” (FS/TS),
is focused on technical aspects. The research
by A. Pohrebnyak et al. confirms that the
kitchen is an area of increased danger: in
Ukraine, up to 30% of fires in HRB are
caused specifically by non-compliance with
kitchen equipment operation rules, and
another 25% Dby short circuits [3].
International standards, such as the European
CFPA-E guideline, also define kitchens as a
"high hazard area,” where the key risks are
heated fats and deposits in ventilation ducts
[4]. However, this area has two fundamental
shortcomings.

First, it ignores the new threat context.
Studies by S. V. Pozdeyev et al., published in
the «Scientific Bulletin: Civil Defense and
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Fire Safety», prove that traditional protection
criteria  (overpressure, ionization)  are
completely inadequate in the conditions of
modern combat operations [5]. They call for
the development of new criteria that account
for direct hits and shrapnel damage, which is
critical for HRB facilities as places of mass
gathering. This task is urgent, considering that
only 11% of existing protective structures in
Ukraine are ready for use, and the majority
(55.7%) are unadapted basements.

Second, engineering models often rely
on outdated evacuation calculations. A key
work here is the research by I. A. Onoshko
and V. V. Kovalyshyn, who proved the
imperfection of the domestic methodology for
calculating the start time of evacuation [6].

The third "silo” — occupational safety
(OS) — also exists separately. Studies by O. A.
Nahurskyi et al. criticize the Ukrainian
practice of implementing standards (e.g., 1ISO
45001) as formal "filling out questionnaires,"
which does not guarantee the actual
competence of personnel [7]. This directly
contradicts international hotel safety research:
Y.-Y. Chen et al., in a work for Building and
Environment, proved that in existing hotels
(where major reconstruction is impossible), it
is precisely "fire safety management” (i.e.,
management and personnel) that is the most
important factor (weight coefficient 54.95%),
as technology is powerless without competent
people [8].

The most critical gap is the lack of
research on inclusiveness (PRM) as a
component of CD/FS. This topic is considered
only in the context of architectural norms
(ramps, door width) [9]. However, studies by
V. B. Kovalyshyn et al. [10] (also published
in the «Scientific Bulletin: Civil Defense and
Fire Safety») on unannounced evacuation
from a shopping and entertainment center
prove that: 1) The main factor affecting
evacuation time is the delay in its start
(people's  behavior), not the speed of
movement. 2) Personnel actions are the
decisive factor in overcoming this delay. 3)
The evacuation of persons with reduced
mobility (PRM, group M4) is fundamentally
impossible via standard routes and requires
special procedures: fire-safe zones and fire
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lifts. This same requirement (fire-safe zones)
is confirmed by the research of Ya. V. Ballo
et al. [11] regarding high-rise buildings,
published in the «Scientific Bulletin: CD and
FS»).

Thus, the analysis proves that the
scientific problem is only partially solved.
Existing HRB safety models are fragmented;
engineering evacuation calculations rely on
imperfect methodologies; occupational safety
models ignore the role of personnel as
evacuation agents; and none of them
integrates the requirements of inclusiveness
[9] as a fundamental, rather than secondary,
element of the Civil Defense system.

Based on the analysis conducted, a
complex of unresolved scientific and practical
problems that form the subject area of this
study can be clearly outlined. This is the
absence of a holistic integrated model.
Despite the existence of research on
individual components (FS, OS, economic
security), no model has been proposed in
domestic science that would combine the
risks of civil defense (CD), fire (FS),
technological (TS) safety, and occupational
safety (OS) into a single, synergistic
management system for an HRB facility.

Inadequacy of the static evacuation
model. The dominant approach to FS, based
on static evacuation plans, is an unresolved
problem. This approach ignores: (a) the
criticism of domestic methodologies for
calculating the evacuation start time; (b)
practical data proving that the delay in the
start (human factor), not the speed of
movement, is the decisive factor [9]; (c) new
threats (direct hits, shrapnel) that render
traditional CD approaches obsolete.

Incorrect interpretation of the role of
"inclusiveness" in the safety system. This is
one of the key unresolved problems. The
entry into force of DBN V.2.2-40:2018
"Inclusiveness of buildings and structures” is
still viewed mainly as a social or architectural
and construction norm. The complete absence
of scientific understanding of inclusiveness
requirements as a critical and fundamental
component of the civil defense and fire safety
system is an unresolved problem. A hotel
complex that does not comply with DBN
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requirements (e.g., lack of duplicate warning
systems, fire-safe zones) automatically fails to
meet the requirements of the CD Code and FS
Regulations, as it is knowingly incapable of
ensuring the rescue and evacuation of PRM

[9].

Passive role of the "human factor" (OS).
In the traditional model [11], personnel are
viewed as an object of protection and a
passive recipient of instructions. Models
where personnel (OS) are considered an
active agent and a key integrator of the entire
safety system (CD+FS+TS) have not been
developed. This directly contradicts both
international studies (where personnel is
factor #1) [11] and practical experiments in
Ukraine, which prove that personnel actions
are decisive for the start of evacuation [10].

Thus, the article is devoted to solving
these problems by developing a conceptual
model of an integrated safety system (ISS),
which synergistically combines all four
components (CD, FS, TS, OS), overcoming
their fragmentation, and proposes new
approaches to the role of inclusiveness and
the human factor in this system.

Research Methods. To achieve the
stated goal and solve the research objectives,
a complex of general scientific and special
methods was utilized, ensuring the reliability
and validity of the obtained results.

The theoretical foundation of the
research relies on the principles of systems
theory, risk management theory, theory of
complex systems reliability, and a
qualificational approach to safety assessment.
The main research method is system analysis
and synthesis. This allows for the
decomposition of the general HRB safety
problem into four main components (CD, FS,
TS, 0S), analyzing their internal connections,

existing  contradictions, and  "siloed"
limitations. At the synthesis stage, this
method is applied for the scientific

substantiation and construction of a unified
integrated model (ISS) that demonstrates the
synergistic effects of their interaction.
Comparative legal analysis is employed
for a detailed study of the domestic regulatory
and legal framework governing the
investigated areas. Specifically, the provisions
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of the Law of Ukraine "On Labor Protection”
[12], the Civil Defense Code of Ukraine, the
"Fire Safety Rules of Ukraine™ [13], and key
State Building Codes, including DBN V.2.2-
40:2018 "Inclusiveness of Buildings and
Structures” [9] and DBN V.2.2-20:2008
"Hotels" [14], are analyzed. This allowed for
the identification not only of gaps but also of
points of contact and hidden interconnections
between norms (for example, between DBN
on inclusiveness and CD requirements).
Methods  of  deterministic  and
probabilistic analysis are used for the critical
assessment of existing approaches to risk
evaluation. Drawing upon conclusions about
the shortcomings of deterministic evacuation
calculation methods [6], and considering
international  experience  in  applying
probabilistic (PRA) and quantitative (QRA)
risk analysis in building safety models [10],
the necessity of transitioning to more flexible

and dynamic assessment ~models is
substantiated.
The Analytical Hierarchy Process

(AHP) method is applied to structure and
classify the set of risks inherent in HRB (from
economic to technological and military [15]),
and to prioritize their ranking within the
proposed integrated ISS model.

The modeling method (conceptual and
technological) is used for the development of
the conceptual ISS model itself. Furthermore,
based on the analysis of advanced
international research [9], the method of
technological modeling is applied to
substantiate the utilization of modern digital
solutions (BIM, IloT, Al [16]) as the
technological core of the proposed integrated
system.

Formulation of Research
Objectives. The general goal of the study is
to develop and scientifically substantiate the
conceptual model of an integrated safety
system (ISS) for hotel and restaurant business
enterprises in Ukraine, which ensures a
synergistic effect through the combination
and mutual reinforcement of civil defense,
fire safety, technological safety, and
occupational safety subsystems, thereby
overcoming their current fragmentation.
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Achieving this goal requires solving the
following specific scientific and practical
tasks:

1. ldentify, systematize, and critically
analyze the barriers and gaps in the domestic
regulatory and legal framework and scientific
work that impede the practical integration of
civil defense (CD), fire safety (FS),
technological safety (TS), and occupational
safety (OS) management systems at HRB
facilities.

2. Re-conceptualize the regulatory
requirements of DBN V.2.2-40:2018
"Inclusiveness of Buildings and Structures".
Scientifically prove that these requirements
are not only a social or architectural norm but
also a fundamental and integral element of the
civil defense and fire safety system in HRB,
the non-fulfillment of which makes effective
evacuation and rescue of people impossible.

3. Critically analyze traditional
approaches to occupational safety in HRB,
based on the "compliance-briefing” model,
and scientifically substantiate the necessity of
transitioning to a new model of "personnel as
an active agent of integrated safety”, where
OS training becomes a tool for increasing
personnel competence in responding to CD,
FS, and TS threats.

4. Prove the advantages and necessity of
transitioning  from  static fire  safety
management models (approved evacuation
plans) to dynamic, adaptive models.
Substantiate that such a transition is possible
only on the basis of technological
convergence (BIM, 10T, Al) and resolves the
fundamental problems identified in the
domestic risk assessment methodology.

5. Develop and propose a three-level
conceptual structure of the ISS (Normative
Level, Technological Level, Organizational
Level), which is based on technological
convergence and organizational synergy, and
provides a comprehensive solution for the
identified unresolved problems.

Presentation of the Main Research
Material. To construct a viable Integrated
Safety System (ISS), the existing "siloed"
paradigm must be overcome. This process
requires not merely a mechanical combination
of existing components but their deep re-
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conceptualization and restructuring based on
new principles. In the proposed model, Civil
Defense (CD) and Fire Safety (FS) act as the
core of the system, while Technological
Safety (TS) and Occupational Safety (OS)
serve as integrated tools for ensuring their
effectiveness.

The first, and arguably most critical,
step is the re-conceptualization of the link
between civil defense and inclusiveness
standards. The traditional approach to CD
management at an HRB facility is reduced to
fulfilling formal requirements: the existence
of an "Emergency Response Plan" and
corresponding  briefings. This approach
ignores two key characteristics of HRB: the
constant presence of guests unfamiliar with
the building, and the presence of a significant
number of persons with reduced mobility
(PRM). This is where the fundamental re-
conceptualization proposed in this article
takes place. The enforcement of DBN V.2.2-
40:2018 "Inclusiveness of Buildings and
Structures” and its subsequent amendments
should be viewed not as a separate
construction or social norm, but as the most
vital  technical standard that directly
determines the facility's capability to perform
its civil defense and fire safety functions.

The justification for this statement lies
in a simple cause-and-effect relationship:
while the key requirement of CD and FS is to
ensure the safe and timely evacuation of all
people, the DBN V.2.2-40 standard mandates
ensuring the physical accessibility of the
building for PRM, which includes the proper
slope of ramps, width of corridors, tactile
elements, and duplicate notification systems.
Thus, the logical conclusion arises: if a hotel
has not met the requirements of DBN V.2.2-
40 (for instance, lacking a proper ramp or a
notification system that duplicates visual
signals for people with hearing impairments),
it is physically incapable of ensuring the
evacuation of PRM. As a result, any
Evacuation Plan or Emergency Response Plan
becomes unfeasible, as the inability to
evacuate even one PRM can block evacuation
routes, leading to mass panic and the death of
others. Therefore, Scientific Result Nel lies in
substantiating that the audit of a facility's
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compliance with inclusiveness requirements
Is an integral and potentially the most crucial
part of the civil defense and fire safety audit
of the hotel.

The second component of the model
concerns overcoming the gap between static
fire safety approaches and the dynamic nature
of technological threats. The traditional FS
system is based on adherence to "Fire Safety
Rules,” which requires primary firefighting
equipment  and  static, pre-approved
evacuation plans, while technological safety
(TS) is treated separately. This approach has
two fundamental flaws. Firstly, as proven by
I. Onoshko and V. Kovalyshyn [6], the
domestic methodology for calculating risks
and evacuation time is flawed, which casts
doubt on the adequacy of the initial data used
for developing these static plans. Secondly, a
fire is a highly dynamic process, and a static
evacuation plan, without accounting for the
actual seat of the fire and the spread of
smoke, could, in the worst case, direct people
straight into the blaze.

In this context, Scientific Result Ne2 lies
in substantiating the necessity of transitioning
from static compliance to dynamic, adaptive
management of fire and technological safety
based on modern technological platforms.
International scientific and technological
experience proposes the integration of BIM
(Building Information Modeling) and loT
(Internet of Things) [16] for this purpose.
This approach stipulates that, instead of a
paper plan, the hotel should possess a
comprehensive digital information model
(BIM). This model integrates with a network
of 10T sensors installed not only for smoke
detection (FS) but also for monitoring
technological threats (TS): temperature and
vibration sensors on engineering equipment,
pressure sensors, and gas leak detectors in the
kitchen. In the event of an incident, sensors
transmit real-time data to the BIM model,
which instantly models the threat progression
(e.g., fire and smoke spread) and plots the
safest evacuation routes in real-time. The
system automatically activates visual and
audible indicators in the direction of safe
exits, directly resolving the methodological
problem of selecting fire scenarios raised by
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Onoshko and Kovalyshyn [6]. Leading global
solutions, such as Cerberus DMS or Desigo
CC [17], allow this to be combined with the
general Building Management System (BMS)
for automatic ventilation control (for smoke
management) and precise data transmission to
rescue services.

The third, integrating, element of the
system is the human factor, specifically the
re-conceptualization of occupational safety.
The traditional approach to OS, regulated by
the Law "On Labor Protection” and industry
regulations, focuses exclusively on the
protection of the worker and views personnel
as a passive object of protection. This
approach is a "procedural trap™ that provides a
legal alibi for the employer but absolutely
does not guarantee the competence of
personnel during a real emergency. In the
hospitality industry, where guests are
unprepared, disoriented, and unfamiliar with
the building, the only trained, organized, and
manageable force within the building is the
personnel.

Consequently, Scientific Result Ne3 lies
in substantiating the re-conceptualization of
occupational safety in HRB. The transition
from the "personnel as an object of
protection” model to the "occupational safety
as a tool for training personnel as an active
agent of integrated safety (CD+FS)" model is
necessary. This demands that integrated OS
briefings include not only learning about the
safe operation of kitchen equipment but also
practical skills in responding to CD signals
(actions during an air raid), panic prevention
methods (FS), and, most importantly,
protocols for assisting in the evacuation of
PRM. In such a model, OS expenditures cease
to be a mere compliance cost and become a
direct investment in the reliability of the
entre CD and FS system. Modern
technologies, such as Al simulations and
training, can be utilized to enhance the
effectiveness of this training.

Based on the analysis and re-
conceptualization of  the individual
components, a three-level conceptual model
of the Integrated Safety System (ISS) for
HRB enterprises is proposed.
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At Level 1 (Normative-Legal), which
forms the foundation of the system, the
creation of a unified "Integrated Facility
Safety Passport” is proposed. This document
must synthesize the requirements of the Law
"On Labor Protection,” the CD Code, FS
Rules, and key DBNs — the sectoral DBN
V.2.2-20:2008 (Hotels) and the cross-cutting
DBN V.2.2-40:2018 (Inclusiveness). Thus, a
key normative synergy is achieved: an FS
audit cannot be passed if the facility fails the
inclusiveness audit, as non-compliance with
ramp requirements is equated to blocking
evacuation routes.

Level 2 (Technological-Informational)
acts as the "central nervous system™ of the
model. The core is a unified technological
platform (BMS) that combines BIM+1oT+Al.
The synergistic effect lies in the simultaneous
collection of data from all subsystems: FS
(smoke sensors), TS (vibration, gas leak
sensors), and CD (integration with the state
notification system). The platform does not

merely record events but forecasts risks (e.g.,
equipment overheating (TS) -> fire risk (FS))
and generates adaptive solutions (dynamic
evacuation).

Level 3 (Organizational-Human) is the
execution level, where technological solutions
are transformed into real actions through
competent personnel trained under the
integrated program. This level "closes" the
management cycle: personnel (Level 3) use
the data and instructions generated by the
Technological Core (Level 2) to perform
procedures consistent with the Normative
Foundation (Level 1). For example, during an
emergency, the system (Level 2) identifies a
PRM in a specific room and transmits a signal
to a trained employee's mobile device (Level
3), who immediately proceeds to assist using
the adaptive safe route plotted by the system.

The visualization of the proposed model
is presented in Table 1.

Table 1. Conceptual Model of the Integrated Safety System (ISS) for Hospitality Facilities

ISS Levels CD Subsystem FS Subsystem TS Subsystem OS Subsystem
(Civil Defense) (Fire Safety) (Technological (Occupational
Safety) Safety)
Level 1: CD Code, FS Rules, DBN Equipment Operation | Law "On Labor
Normative Emergency V.1.1-7. Key Norms, Industry Protection",
(Foundation) Response Plan. Key | Integration: DBN | Standards. Industry Norms
Integration: DBN V.2.2-40.19
V.2.2-40.19
Level 2: Notification System | Dynamic System | loT-Sensors on Access Control
Technological | (integration with (BIM+IoT). Al- Equipment (pressure, | System. "Panic
(Core) state system). Detection. t°, vibration). Buttons". Mobile

Duplication for
PRM

Automatic Fire
Suppression.

Predictive Analysis
System.

Applications for
Personnel.

Level 3: Trained personnel Integrated Integrated training Integration Core.
Organizational | for PRM assistance. | training (OS+FS). | (OS+TS). Protocols | Personnel as a
(Agent) Protocols for Practical training | for preventive Safety Agent.
Shelters on adaptive response to 10T Integrated
evacuation. signals. Briefings
(OS+CD+FS+TS).
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The justification for the synergistic
effect is that the proposed model transforms
four isolated "silos" into a unified, proactive
system. Investments in OS (Level 3) increase
the effectiveness of CD and FS. Investments
in TS (IoT-sensors at Level 2) directly
enhance FS (predictive analytics). Fulfilling
Inclusiveness requirements (Level 1) becomes
a technical prerequisite for the functioning of
CD and FS. Thus, the system becomes
significantly more resilient to complex threats
than the simple sum of its individual parts.

Conclusions and Directions for
Further Research. The conducted research
allows for several conclusions that hold both
theoretical and practical significance for

elevating the safety level in Ukraine's
hospitality industry.
The dominant "siloed" (fragmented)

approach to safety management in the hotel
and restaurant business in Ukraine is
methodologically outdated and practically
inadequate for modern complex threats,
especially those associated with the elevated
danger of martial law conditions. This
approach is founded on the formal and
isolated fulfillment of separate regulatory
requirements (Law "On Labor Protection,"
"Fire Safety Rules," industry instructions).

The role of inclusiveness in the safety
system has been scientifically substantiated
and re-conceptualized for the first time in the
domestic academic field. It is proven that the
normative requirements of DBN V.2.2-
40:2018 "Inclusiveness of Buildings and
Structures" constitute an integral and critical
technical component of the civil defense and
fire safety system. Non-compliance with these
requirements (concerning ramps, corridors,
notification systems for PRM) renders
evacuation and rescue plans unfeasible, thus
nullifying the effectiveness of any CD and FS
measures.

Domestic scientific research
demonstrates a significant gap between the
engineering school (which criticizes existing
FS calculation methodologies but offers no
solutions for HRB) and the managerial school
(which classifies risks but ignores engineering
aspects). Furthermore, a technological and
conceptual lag is evident in the understanding
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of integrated systems (which are often
mistaken for business automation) compared
to international approaches (BIM+IoT, BMS).

To address the identified problems, a
conceptual three-level Integrated Safety
System (ISS) model has been proposed. This
model is built on the synergy of four
components (CD, FS, TS, OS) across three
levels:  Normative  (Integrated  Safety
Passport), Technological (BIM+IoT+AI as the
core), and Organizational (where OS is re-
conceptualized to the "personnel as a safety
agent" model). This model is proactive,
adaptive, and ensures holistic risk
management.

The realization of the proposed
conceptual model opens new avenues for
scientific  investigation, particularly the
transition from concept to quantitative
substantiation:

Development of a Quantitative Risk
Assessment (QRA/PRA) model for the
proposed ISS. This necessitates the
development of a mathematical apparatus that
would quantitatively estimate the reduction in
aggregate risk (to guests' lives, personnel, and
business) when implementing the three-level
ISS compared to the traditional "siloed"

approach.
Development of methodologies for the
economic substantiation of ISS

implementation. This involves assessing the
cost of investing in the technological core
(BIM, IoT-sensors) and comparing it with
potential losses (direct and reputational) from
incidents, taking international statistics into
account.

Creation of unified training programs
and digital simulators (utilizing virtual and
augmented reality (VR/AR) technologies) for
HRB personnel. These programs would
implement the "personnel as a safety agent"
model and integrate training across OS, CD,
FS, and PRM assistance.

Adaptation of the proposed ISS for
various categories of HRB facilities (small
hotels, catering establishments, large resort
complexes) and further research into its
functioning under the specific threats posed
by martial law.
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CUHEPTIA LMBINTBHOIO 3AXUCTY TA NOXEXHOI BE3MNEKU
B YNPABJIHHI PUSUKAMU ITOTENIB

BesconHuii’, I. MoHomapeHko?

;XapKiGCbKUU HaujoHanbHUl eKoHOMIYHUU yHieepcumem imeHi CemeHa KysHeus, YkpaiHa
HauioHanbHUl yHigepcumem yueinbHo20 3axucmy YkpaiHu, YkpaiHa

KINKO4YOBI CITOBA AHOTALIA

iHTerpoeaHa Gesneka, AKTyanbHIiCTb [OCHigKeHHS OOyMoOBneHa TuM, WO MiANPUEMCTBA FOTENbHO-
LUMBINbHWI 3axmcT, pectopaHHoMy 6isHecy [PB € cknagHUMKM  iHXeHepHO-TEXHIYHUMK  Ta
noxexHa Gesnexa, couianbHMMKM cuctemamum 3 NIABULLEHOK BPasnMBICTIO (BMCOKa KOHLEHTpauid
F9T9ﬂbH0-peCTOPaHHW7I_ nogen, HesHaoMUX 3 MraHyBaHHAM; LUinogoboBUMIA  peXMM; HasiBHICTb
BisHec, ynpasniHHA TEXHOreHHO Hebe3neyHoro obnagHaHHA). [oBeneHo, WO AOMiHyoYa B YKpaiHi
pusnkamu, TeXHoreHHa "cunocHa" (parmeHTapHa) Moaenb yNpaeniHHSA, A€ acnekTu NOoXeXHoi 6e3nekm
Gesneka, Gesneka npauj, (NB), umsinsHoro saxucty (LI3), TexHoreHHoi Geaneku (TB) Ta Gesnekn npal
cuHepris (BM) perynioloTbcsl, OOCIMKYIOTLCA Ta IMMNEMEHTYIOTLCS  i30MbOBAHO, €

He3gaTHOK afeKBaTHO pearyBaTh Ha CydacHi KOMMNMEKCHI Ta QUHAMIYHI 3arpoau.
MeToto cTaTTi € po3pobka Ta HaykoBe OOrpyHTYBaHHSA KOHLENTyanbHOi Mogeni
iHTerpoBaHoi cuctemmn 6esneku (ICB) ans nmignpuvemcts 'PB, sika 3abesnedye
CUHEPreTUYHMI ePeKT LUNSIXOM NOEAHAHHA Ta B3AEMHOMO NMOCUMEHHS MigCUCTEM
L3, MB, Tb 1a BI1. Y poboTi BnepLue 3anponoHOBaHO TpW KIOYOBi HAyKOBi pe-
KoHuenTyanisauji. [Mo-nepwe, pe-KOHUEeNTyanisoBaHo porb  iHKK3NBHOCTI:
posefeHo, wo sumorn [IBH B.2.2-40:2018 "IHknto3umBHICTL OyaiBenb i cnopyn” €
He couianbHOK YM apXiTEKTYpPHOK HOpMOW, a dyHaameHTanbHMM Ta
HEBI'€EMHMM €1EMEHTOM CUCTEMM LMBINIbHOMO 3aXMUCTy Ta MOXEXHOo! 6esneku.
Mo-gpyre, oOrpyHTOBaHO HEOOXiOHICTb nepexody Bi4 CTAaTUYHMX MoAJEenen
ynpasniHHa B (3aTBepaXeHi nnaHW) 40 AUHAMIYHMX, aganTUBHUX MoOOEenewn.

Mo-Tpere, TpaguuiiHy mMoaenb B "KOoMnnaeHc-iHCTpyKTax" pe-
KOHLeNnTyanisoBaHo A0 Mogeni "mepcoHan $K aKTUBHWIA areHT iHTerpoBaHoi
Oesnekn".
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