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The purpose of this study was to determine the effectiveness of the
mechanisms of state control over the production of personal protective
equipment under martial law and to develop recommendations for
their improvement to improve product quality and employee safety. The
methodological framework of this study was an expert survey, systemic and
structural, formal legal, and comparative legal methods. The study conducted
an expert survey of managers of 7 manufacturing companies via the online
platform to assess certification issues and working conditions on a five-point
scale. The analysis of the study findings revealed critical problems in the
field of certification: excessive financial burden, complexity of certification
procedures, protracted duration of the process, lack of transparency, and
low availability of information on requirements. The study found that most
companies must urgently organise shelters due to the lack of protective
structures, have problems with logistics and raw material supplies, and less
than half of the companies faced an outflow of skilled personnel abroad. The

assessment of working conditions showed an elevated level of provision of
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Development of the national production of personal protective equipment...

employees with protective equipment, but critically low readiness for evacuation. Additional security
costs were found to account for an average of 15% of the companies’ budgets, while labour productivity
decreased by 20-30% due to frequent air raids. The study demonstrated the need to introduce
simplified certification procedures for critical goods, reduce the cost of procedures through government
subsidies, and create a single information portal with up-to-date information on requirements and
changes in the regulatory framework. The study proposed the development of special methodological
recommendations on the organisation of labour under martial law and the creation of state support
mechanisms for the modernisation of production facilities and the construction of protective structures.
The findings have practical implications for the development of an effective state policy in the field of
personal protective equipment production in Ukraine and demonstrate the need to strike a balance
between the efficiency of meeting defence needs and compliance with quality and safety standards
under martial law

Keywords: product testing; cost-effectiveness; accredited laboratories; technical regulations; market

surveillance; financial support

Introduction

The martial law in Ukraine and active hostili-
ties have created an unprecedented demand for
personal protective equipment (PPE) for the
military and civilians. This has resulted in the
rapid development of domestic PPE production
and the need to ensure proper control over its
quality and safety. In the context of martial
law, the issue of state certification of protective
equipment and control over working conditions
at manufacturing enterprises is of particular
relevance, as the lives and health of military
personnel and civilians directly depend on it. At
the same time, accelerated production rates and
challenging operating conditions of enterprises
create further challenges for the quality control
and certification system of PPE. The problem
of ensuring proper control is particularly acute
in the context of decentralised production and
the emergence of new manufacturers, which re-
quires improvement of existing mechanisms of
state regulation and supervision.

An analysis of the scientific literature shows
that researchers pay considerable attention to
various aspects of the development of production
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and quality control of personal protective equip-
ment. Q. Hu et al. (2023) in their review of the
evolution of personal protective systems noted
that modern PPE has made substantial progress
in providing comprehensive protection for mili-
tary personnel. The researchers emphasised the
significance of the development of intelligent
protection systems, which have been greatly im-
proved over the past two decades through the in-
troduction of advanced technologies. At the same
time, the researchers emphasised the need to ad-
dress the problems of ergonomics and usability of
the latest protection technologies. O. Strelko and
A. Horban (2023) presented a thorough histori-
cal analysis of the development of body armour,
tracing the evolution of research and industrial
technologies. The researchers emphasised the
significance of developing uniform standards
for modern protective equipment and stress the
need to factor in the historical experience when
developing new certification systems. They also
focused on the contribution of the first developers
of bulletproof vests, whose experience continues
to be relevant to modern manufacturers.
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R.F. Mortlock (2022) made a valuable contri-
bution to understanding the industrial aspects of
PPE production by analysing the specifics of body
armour production management. The researcher
emphasised the need to balance limited resources
with competing priorities and highlighted the role
ofinteraction between commercial companies and
governmental control bodies. S.G. Jones (2023)
presented a critical analysis of the readiness of
the defence industry to meet modern challenges,
focusing on the problems of production capacity
and the need to rapidly increase it in the face of
potential conflicts. The researcher also empha-
sised the significance of modernising control and
regulatory systems to ensure rapid response to
market needs. A.K. Mishra et al. (2024) analysed
the technical aspects of the production of pro-
tective equipment, focusing on the use of high-
strength fibres and their influence on the effec-
tiveness of protection. The researcher’s findings
demonstrated the value of an integrated approach
to the design of protective systems and the need
to consider all components in certification.

M.J. Klausner et al. (2021) conducted a signif-
icant study on the effectiveness of PPE in combat,
analysing injury statistics and the use of protec-
tive equipment. His findings on the most vulnera-
ble parts of the body and the level of use of various
types of protection are crucial for the development
of certification standards. I.G. Crouch (2019) and
S. Siengchin (2023) focused on the prospects for
the use of lightweight materials in PPE production.
Their research demonstrated the significance of
investing in the development of new materials
and the need to adapt quality control systems
to the latest technological solutions. M. El Mes-
siry (2020) presented a comprehensive analysis
of testing and certification methods for protective
equipment, emphasising the importance of bal-
ancing protection and comfort. The researcher’s
study contains valuable recommendations for
improving testing and quality control systems.

Special attention was paid to the potential of
additive technologies in the production of PPE.

V. Bachynskyi et al. (2022) and H.A. Colora-
do et al. (2023) analysed the prospects for using
3D printing in the production of protective equip-
ment. V. Bachynskyi et al. (2022) emphasised
that the use of additive technologies can greatly
reduce the weight of body armour by optimising
the use of materials and opens opportunities for
the production of protective equipment in the
field. H.A. Colorado et al. (2023) complement-
ed this study by addressing the need to develop
new standards and certification procedures for
3D printed products. Both studies emphasised
the significance of adapting control systems to
the latest technological challenges and the need
to revise the principles of designing protective
equipment to factor in the capabilities of additive
technologies. The analysis of scientific studies
showed that researchers have paid considera-
ble attention to the technological aspects of PPE
production, development of new materials, and
evaluation of their effectiveness, but the issues of
adapting state control and certification systems to
martial law conditions, specifically in the context
of decentralised production and the need to rap-
idly scale up production capacity, are still under-
studied. Furthermore, mechanisms for ensuring
proper working conditions at PPE manufacturing
enterprises in the face of increased demand and
limited resources require further study.

The purpose of the present study was to
identify the legal and organisational problems
of the functioning of the national production of
personal protective equipment under martial law
and to develop ways to solve them to improve the
effectiveness of state control over product quali-
ty and working conditions. The objectives of the
study were as follows:

1) to establish the specific features of legal
regulation and organisation of the production of
personal protective equipment in Ukraine under
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martial law, to identify the main problems of the
industry and factors affecting its development;

2) to establish the effectiveness of the cur-
rent mechanism of state certification of personal
protective equipment and identify the shortcom-
ings of the system of control over compliance with
product quality standards under martial law;

3) to characterise the state of legal support
and practical implementation of requirements
for working conditions at enterprises producing
personal protective equipment and to develop

proposals for their improvement.

Materials and Methods

The methodological framework of the study is a
comprehensive system of general scientific and
special methods of cognition. The basic theoreti-
cal approach was based on the concept of the rule
of law and the theory of administrative and legal
regulation of economic relations under special
legal regimes. The study was based on the funda-
mental provisions of the theory of public admin-
istration regarding the mechanisms for regulat-
ing economic activity in crisis conditions, as well
as on the conceptual foundations of the theory of
labour safety in the context of ensuring sustain-
able development of industrial production (Sak-
ovskyi & Bilozorov, 2022).

The study employed a set of interrelated
methods of scientific cognition. The historical
method helped to explore the development of
legal regulation of the production of personal
protective equipment as a dynamic process that
underwent substantial transformations under
martial law and to identify the main contra-
dictions between regulatory requirements and
the practice of their implementation. The sys-
tem-structural method was used to analyse the
mechanism of state certification of PPE as an
integral system of interrelated elements, includ-
ing legal regulation, institutional support, and
procedural aspects. The formal legal method was
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applied to a detailed analysis of the provisions of
the regulations governing the production of PPE
and the procedure for its certification, to identify
gaps and conflicts in legal regulation. Using the
comparative legal method, the study compared
Ukrainian legislation, specifically the Technical
Regulation on Personal Protective Equipment
(Resolution of the Cabinet of Ministers of Ukraine
No. 761, 2008), with Regulation of the European
Parliament and of the Council No. 2016/425 “On
Personal Protective Equipment” (2016) in the
field of technical regulation of PPE, which helped
to identify areas for further harmonisation of na-
tional legislation with EU law. Furthermore, the
analytical materials of the National Institute for
Strategic Studies on the development of PPE pro-
duction (Sobkevych et al.,, 2024) were used, which
provided up-to-date information on the state of
the industry. The key source of empirical data was
the results of an expert survey.

The empirical part of the study was imple-
mented through a comprehensive analysis of
working conditions and certification procedures
at PPE manufacturing enterprises. The study in-
cluded three interrelated components. The sam-
ple consisted of 7 enterprises from different re-
gions of Ukraine: 2 small (up to 50 employees),
3 medium-sized (50 to 250 employees) and 2
large (over 250 employees) enterprises accord-
ing to the criteria set out in Article 2 of the Law of
Ukraine No. 996-XIV “On Accounting and Finan-
cial Reporting in Ukraine” (1999). Geographically,
the companies are located in Kyiv (2 companies),
Lviv (2 companies), Kharkiv (1 company), Dnipro
(1 company), and Odesa (1 company) regions. The
first component of the study consisted of an anal-
ysis of internal company documents, including
permits, occupational health and safety regula-
tions, job descriptions, orders, training and brief-
ing materials, workplace certification documents,
medical examinations, and accident records. The

second component included a structured survey
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and structured interviews with business man-
agers to collect factual data on organisational
changes implemented under martial law.

The study was conducted following ethical
standards. All participants were informed about
the purpose of the study and provided written
consent to take part. The anonymity and confi-
dentiality of the data obtained were guaranteed
and used only in a generalised form. Personal
data was protected following the Law of Ukraine
No.2297-VI“On Personal Data Protection” (2010).
The employee survey was conducted via a secure
Google Forms platform, with the average time to
complete the questionnaire being 10-15 minutes.

The questionnaire for employees consisted
of three parts: introductory (general information

about the respondent), assessment of certifica-
tion issues, and analysis of working conditions.
The respondents rated the parameters of the cer-
tification procedure on a five-point scale, includ-
ing its complexity, duration, transparency of the
process and financial burden. The latter included
official costs according to the established tariffs:
payment for the services of certification bodies
(UAH 15,000-25,000), the cost of laboratory tests
(UAH 20,000-40,000), and the cost of preparing
technical documentation and product samples.
The results of the assessment are presented in
Table 1. Structured interviews with managers fo-
cused on collecting factual information on organ-
isational changes, new security procedures, and

logistical challenges under martial law.

Table 1. Five-point scale for assessing certification procedures

Parameter Score Content
5 The procedure takes more than 6 months and requires submission
of more than 15 different documents
CompleXI_ty 4 The procedure lasts 4-6 months
and duration
of the certification 3 The procedure lasts 2-4 months
procedure 2 The average duration of certification is 1-2 months
1 The average duration of new product certification is up to 1 month
5 Complete lack of information about the evaluation process and criteria
4 Information is provided with delays and is incomplete
Transparency S - - . -
of the certification 3 Information is provided on time but is incomplete and contradictory
process 2 Authorities provide information on time, but it is not sufficiently complete
1 Certification bodies provide full information on the process
and evaluation criteria on time
5 Total costs do not exceed 15,000 UAH
4 Total costs are 15,000-30,000 UAH
Financial burden 3 Total costs are 30,000-50,000 UAH
2 Total costs are 50,000-70,000 UAH
1 Total costs exceed 70,000 UAH
5 Information on procedures is not publicly available
4 Access to information is severely limited and requires complex
Availability bureaucratic procedures
of information 3 Information is available only through official requests
on cel:tlflcatlon Procedures are available, but information about them
requirements 2 . i .
is not sufficiently systematic.
1 Procedures are accessible, and information about them
is sufficiently systematic.

Source: developed by the author of this study
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The study was conducted in three successive
stages. At the first stage, a systematic analysis of
the legal framework and theoretical sources was
conducted to determine the specifics of legal reg-
ulation of PPE production under martial law. The
second stage included the development of tools,
an expert survey, and data processing to identify
practical problems in the field of certification and
ensuring proper working conditions. At the third
stage, based on a comprehensive analysis of reg-
ulatory sources and empirical data, scientifically
based proposals for improving the legal regula-
tion of the industry were formulated.

Results

Legal regulation and organisation of pro-
duction of personal protective equipment in
Ukraine under martial law. In the current envi-
ronment, the issue of legal regulation of the pro-
duction of personal protective equipment (PPE)
in Ukraine is of particular relevance, based on
a comprehensive system of regulations that in-
cludes both laws and subordinate legislation. The
fundamental legislative act in this area is the Law
of Ukraine No. 2694-XII “On Occupational Safe-
ty” (1992). Article 8 of this Law establishes the
employer’s obligation to provide employees with
PPE following the established standards. PPE is
defined as means intended to be worn or held by
an employee for protection against harmful and
dangerous factors of the working environment.
The Law also makes the employer responsible for
the quality and prompt issuance of PPE, which
creates a legal basis for quality control of the pro-
duction of such equipment.

A significant element of the regulatory sys-
tem is the Technical Regulations on Personal
Protective Equipment approved by Resolution of
the Cabinet of Ministers of Ukraine No. 761 “On
Approval of the Technical Regulations on Person-
al Protective Equipment” (2008). This regulation
sets out the safety requirements for PPE and the
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procedures for assessing their compliance. The
specific feature of the document is that the regula-
tion establishes three categories of PPE depending
on the degree of risk to the user: category I - for
protection against minimal risks, category II - for
protection against medium risks, category III - for
protection against risks that may lead to extreme-
ly serious consequences. This categorisation is
of practical significance as it determines distinct
levels of requirements for conformity assessment
procedures. For instance, for category I1I PPE, cer-
tification by notified bodies is mandatory, which
ensures an increased level of quality control. No-
tably, the Technical Regulation was developed
considering the Regulation of the European Par-
liament and of the Council No. 2016/425 “On Per-
sonal Protective Equipment” (2016). This ensures
the harmonisation of Ukrainian requirements
with European standards and simplifies the pro-
cedures for exporting Ukrainian products to the
EU. Undoubtedly, such harmonisation of the regu-
latory framework facilitates Ukraine’s integration
into the European market and increases the com-
petitiveness of Ukrainian producers.

The system of national standards, name-
ly DSTU EN 13921:2017 “Personal Protective
Equipment. Ergonomic Principles” (2017), which
sets out critical requirements for the ergonomics
of protective equipment, plays a significant role in
the quality assurance of PPE. The practical signif-
icance of this standard has especially increased
in the context of military operations, when the
comfort of using PPE directly affects the combat
capability of military personnel when worn for
prolonged periods. The general legal framework
for the technical regulation system is formed by
the Law of Ukraine No. 124-VIII “On Technical
Regulations and Conformity Assessment” (2015),
which defines clear procedures for the develop-
ment of technical regulations and requirements
for certification bodies. The implementation of
these regulatory requirements allows ensuring
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an adequate level of quality control at all stages of
production and certification.

Of particular note is the fact that after the in-
troduction of martial law according to the Decree
of the President of Ukraine No. 64/2022 (2022),
Resolution of the Cabinet of Ministers of Ukraine
No. 234 “On the Specifics of the Application of
Technical Regulations and Conformity Assess-
ment under Martial Law” (2022) was adopted.
This resolution substantially simplified the PPE
certification procedures, allowing the products to
be placed on the market based on the manufactur-
er’s declaration of conformity without a full cycle
of testing. Control tests within a certain time pe-
riod were still mandatory. This approach enabled
arapid increase in the production of the required
products, but created potential risks in terms of
product quality, which could have negative conse-
quences for PPE users.

An analysis of the structure of the PPE mar-
ket in Ukraine showed substantial transforma-
tions in the industry after the outbreak of full-
scale military operations. A considerable number
of light industry companies have reoriented their
production capacities to meet the needs of the de-
fence sector, which has led to a dramatic change
in the market structure and an increase in the
number of PPE manufacturers. Admittedly, this
transformation has created new challenges for
the quality control system, as many companies
had no previous experience in the production of
specific types of PPE, including ballistic protec-
tion. In the context of the current situation, the
main challenges for the industry are to ensure an
adequate level of quality control under simpli-
fied certification procedures and to ensure that
products meet the established standards. Nota-
bly, the absence of a full cycle of testing before
products are released to the market can lead to
the appearance of low-quality or dangerous PPE,
which is contrary to the requirements of the Law
of Ukraine No. 1023-XII “On Consumer Rights

Protection” (1991). It is vital to emphasise that
the law guarantees consumers the right to prod-
uct safety and makes manufacturers liable for
damage caused by defective goods.

In the context of the functioning of PPE man-
ufacturers, legal regulation of working conditions
is of great significance. It was established that
the intensification of production processes under
martial law and the shortage of qualified person-
nel create prerequisites for potential violations of
labour legislation. The regulatory framework for
ensuring proper working conditions is provided
by the provisions of the Code of Labour Laws of
Ukraine (1996) and Law of Ukraine No. 2694-XII
“On Occupational Safety” (1992), which estab-
lish mandatory requirements for safe working
conditions and compliance with working time
standards. The state policy of supporting the in-
dustry is implemented through the mechanisms
stipulated by the Law of Ukraine No. 4618-VI “On
Development and State Support of Small and Me-
dium Enterprises in Ukraine” (2012), specifically
through compensation of interest rates on loans
for the purchase of equipment and partial reim-
bursement of the cost of new equipment. At the
same time, according to an analytical report by
the National Institute for Strategic Studies (Sob-
kevych et al., 2024), existing state support meas-
ures do not ensure sufficient modernisation of
production facilities to meet the growing demand
from the defence sector and civilian population.
This is conditioned by both the limited produc-
tion capacity of enterprises and the logistical
complications caused by the hostilities.

The legal regulation of PPE production in
Ukraine needs to be further improved to ensure
a balance between the efficiency of supply and
product quality. In this context, it is necessary
to strengthen post-certification control, intro-
duce effective mechanisms of manufacturers’
liability for product quality, and ensure proper
working conditions at enterprises. From a legal

Law. Human. Environment. 2025. Vol. 16, No. 1
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standpoint, this can be achieved by amending
the current legislation, specifically, the Law of
Ukraine No. 389-VIII “On the Legal Regime of Mar-
tial Law” (2015), which will allow establishing
special regulatory regimes for critical industries,
including the production of PPE. Notably, a com-
prehensive approach to the legal regulation and
organisation of PPE production under martial law
is necessary to ensure the effective functioning
of the industry, protect the rights of consumers
and employees, and strengthen national securi-
ty. It is particularly significant to understand that
this involves not only improving the regulatory
framework, but also active cooperation between
the state and manufacturers aimed at solving the
industry’s current problems.

The mechanism of state certification of
personal protective equipment and product
quality control under martial law. The mech-
anism of state certification of PPE in Ukraine is
based on a series of regulations, the principal of
which is the Law of Ukraine No. 124-VIII (2015).
This Law establishes general principles and re-
quirements for the development, adoption, and
application of technical regulations, as well as
defines procedures for assessing the conformity
of products with the established requirements
Technical regulations establish mandatory re-
quirements for products or related processes
or production methods, including requirements
for terminology, symbols, packaging, marking,
or labelling. The Technical Regulation on Per-
sonal Protective Equipment, approved by Res-
olution of the Cabinet of Ministers of Ukraine
No. 761 (2008), which is harmonised with the rel-
evant European standards, is in force for person-
al protective equipment. The procedure for state
certification of PPE involves assessing the com-
pliance of products with the established require-
ments by carrying out the relevant procedures
specified in the technical regulations. The man-
ufacturer is obliged to ensure that the necessary
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tests are conducted, and technical documenta-
tion is drafted to confirm the conformity of the
product. Conformity assessment bodies accredit-
ed following the Law of Ukraine No. 2407-III “On
Accreditation of Conformity Assessment Bod-
ies” (2001) conduct assessments and issue cer-
tificates of conformity. The accreditation of these
bodies guarantees their competence and impar-
tiality, which ensures confidence in the assess-
ment results. Notably, accreditation is performed
by the National Accreditation Agency of Ukraine
(NAAU), which operates based on international
standards and ensures mutual recognition of ac-
creditation results at the international level.

PPE is tested in accredited testing labora-
tories to confirm that the products meet the re-
quirements of DSTU, which are harmonised with
international standards such as ISO or EN For
instance, DSTU EN 149:2017 “Personal Respira-
tory Protection Equipment Filtering Half Masks
for Protection Against Aerosols. Requirements,
Tests, Labelling” (2017). These standards define
technical requirements for the design, materials,
filtration efficiency, mechanical strength, and oth-
er characteristics of PPE. Testing allows ensuring
that products meet the established requirements
and ensure the safety of their use. The quality
of PPE is monitored not only at the certification
stage, but also throughout the entire product life
cycle. Following the Law of Ukraine No. 2735-VI
“On State Market Surveillance and Control of Non-
Food Products” (2010), state market surveillance
is performed to ensure that products meet the
established requirements and protect consumers
from dangerous products. The state market sur-
veillance authorities, specifically the State Labour
Service of Ukraine (SLSU) and the State Service of
Ukraine for Food Safety and Consumer Protection
(SSUFSCP), conduct inspections of business enti-
ties, take product samples for testing, take meas-
ures to withdraw unsafe products from circula-
tion, and bring those responsible to justice.
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Changes in the quality control procedures
for PPE under martial law. To promptly meet the
needs of defence and protection of the popula-
tion, the government adopted Resolution of the
Cabinet of Ministers of Ukraine No. 234 (2022).
This regulation stipulates simplification of con-
formity assessment procedures by allowing the
introduction of products into circulation based on
a declaration of conformity without a full range of
tests. Manufacturers can independently declare
the conformity of products to the established re-
quirements based on their technical documenta-
tion and internal quality control. However, such
changes raise certain concerns regarding ensur-
ing an adequate level of product safety and qual-
ity. Pursuant to Article 42 of the Constitution of
Ukraine (1996), the state ensures the protection
of consumer rights and control over the quality
and safety of products. According to Article 3 of
the Law of Ukraine No. 1023-XII “On Consumer
Rights Protection” (1991), consumers are entitled
to product safety and to receive necessary, ac-
cessible, reliable, and prompt information about
products. Simplification of certification proce-
dures may result in products that do not meet the
established requirements and pose a threat to the
life and health of consumers entering the market.
This contradicts the basic principles of state pol-
icy in the field of consumer protection and may
have negative consequences for society.

The analysis of a comprehensive study con-
ducted at seven PPE manufacturing companies
with the involvement of employees of various lev-
els revealed systemic problems in the certification
of personal protective equipment. The research
methodology included both a survey of personnel
and a detailed analysis of internal company docu-
mentation: permits, occupational health and safe-
ty regulations, job descriptions, orders, training
and briefing materials, workplace certification
documentation, medical examination materials,
and accident records. According to the survey

and documentation analysis, the complexity of
the certification procedure received an average
score of 4.1 (29 points from seven respondents),
which demonstrates that it is overly burdensome.
The study showed that the procedure requires
the submission and processing of more than 15
different documents, with technical requirements
characterised by insufficient clarity of wording.
The duration of the certification procedure also
proved to be a critical issue, receiving an average
score of 4.0 (28 points) An analysis of official doc-
umentation confirmed that the process can take
four to six months, which, in the context of mar-
tial law and the urgent need for PPE, creates sub-
stantial obstacles to responding quickly to market
needs. Delays occur both at the stage of reviewing
documentation and during sample testing due to
overloading of accredited laboratories.

The financial burden was the most crit-
ical parameter, receiving an average score of
4.4 (31 points). Analysis of financial documen-
tation and survey results revealed that the total
cost of certification for most companies does not
exceed UAH 15,000, which suggests potential
risks of insufficiently thorough product quality
checks. The transparency of certification pro-
cedures received an average score of 3.7 points
(26 points), suggesting substantial shortcom-
ings in the information support of the process.
Four out of seven surveyed companies noted
that information is provided with a delay and is
incomplete, which creates further obstacles to
planning the certification process. The availabil-
ity of information on certification requirements
received an average score of 3.4 (24 points),
which reflects some challenges in obtaining in-
formation, but is not a critical issue. An analysis
of the regulatory framework for PPE certification
in 2022-2024 showed three main waves of regu-
latory changes: in March 2022, Resolution of the
Cabinet of Ministers of Ukraine No. 234 (2022)
was adopted to simplify conformity assessment

Law. Human. Environment. 2025. Vol. 16, No. 1
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procedures under martial law, in August 2023,
changes were made to strengthen product quali-
ty control, and in January 2024, requirements for
testing procedures were updated. Such changes
were driven by the need to adapt procedures to
martial law and to conform with the generally

accepted practice of regulatory updates in a cri-
sis. To visualise the main problems of PPE certifi-
cation under martial law, a diagram was created
to illustrate the results of the expert survey on
five key indicators that need to be addressed as a
matter of priority (Fig. 1).

6
. 5 24 pts
%‘:_. 4 31 pts
= 26 pts 22 pts 23 pts
23
&
& 2
;
Information Transparency Durationof Procedure Financial
availability the process complexity burden

E5pts m4pts W3pts WM2pts W1pt

Figure 1. Distribution of assessments of PPE certification problems

Source: developed by the author of this study based on a survey of business executives

The analysis of the data obtained demon-
strates systemic challenges in the field of certi-
fication of personal protective equipment under
martial law, which require a differentiated ap-
proach to their solution. The most critical were
the economic aspects of the certification proce-
dure, which create a considerable burden on man-
ufacturers and impede the development of the in-
dustry. This is primarily related to the need to pay
for the services of certification bodies, laboratory
testing, and preparation of technical documenta-
tion, which is especially noticeable for small and
medium-sized enterprises in the context of limit-
ed financial resources in wartime. The complexity
of procedures and administrative barriers form
the next level of the problem, which suggests the
need to optimise the regulatory framework and
simplify the mechanisms of interaction between
producers and certification bodies. Particular
attention should be paid to the issue of the dura-
tion of procedures and their transparency, where
there is a more even distribution of respondents’
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assessments, indicating both positive experience
and systemic shortcomings in these aspects. The
issue of information accessibility, although rated
relatively lower, still poses a major challenge that
requires improved information and communica-
tion mechanisms and a greater level of advisory
support for producers. The identified structure of
problems and their gradation by the level of criti-
cality creates the basis to develop comprehensive
measures to improve the certification system, con-
sidering both the immediate needs of the industry
and opportunities for its long-term development.

Based on the empirical research, the respond-
ents formulated a set of proposals to improve the
certification procedure, including simplification
and acceleration of procedures, reduction of fi-
nancial burden, increased transparency and acces-
sibility of information, and stabilisation of the reg-
ulatory framework. Particular attention was paid
to the need to introduce electronic systems for
submitting and reviewing documents as a mecha-
nism to reduce bureaucratic burden and expedite
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processes. Furthermore, it was suggested to in-
troduce a system of privileges or state support for
Ukrainian PPE manufacturers, which is of strategic
significance for the development of national pro-
duction and supplying the internal market with
quality products. The legal analysis of the study
findings helped to draw a series of vital conclu-
sions regarding the compliance of the existing state
certification system for PPE with the fundamental
principles of commercial law and constitutional
guarantees. Although the system formally follows
international standards, its practical implemen-
tation creates excessive regulatory barriers for
manufacturers, which contradicts the principles
of state policy in the field of entrepreneurship
stipulated in Article 6 of the Commercial Code of
Ukraine (2003), specifically, the creation of favour-
able conditions for business development. Fur-
thermore, the identified problems can be regarded
as a de facto restriction of the constitutional right
to entrepreneurship guaranteed by Article 42 of
the Constitution of Ukraine (1996). This discrep-
ancy is particularly acute in the context of martial
law, when there is an urgent need to optimise con-
trol mechanisms and adapt them to new reality.

Considering the findings of the empirical
study and their legal assessment, it is recom-
mended to implement a set of measures to im-
prove the mechanism of state certification and
quality control of PPE. Firstly, it is necessary to
develop and implement simplified certification
procedures for critical goods under martial law,
which should be based on an analysis of inter-
national experience and best practices. Secondly,
an essential area is to reduce the cost of certifica-
tion procedures through state subsidies or pref-
erential tariffs for Ukrainian producers, which
will help develop national production. Thirdly,
it is necessary to increase the transparency of
the processes by creating a single information
portal with up-to-date information on require-
ments, procedures, and changes in the regulatory

framework. Particular attention should be paid
to optimising the regulatory framework by sys-
temising regulations, eliminating duplications
and contradictions, and minimising the frequency
of changes in requirements, which will create a
stable legal environment for planning production
activities and investments. An essential element
of the certification system reform is the introduc-
tion of a unified digital platform for submitting
and reviewing documents. Implementation re-
quires the development of specialised software
with personal accounts for manufacturers, an
integrated document management system, and
a module for tracking the status of applications.
The platform should enable the submission of
documents using a qualified electronic signature,
automated completeness checks, and online com-
munication with certification bodies. Implemen-
tation of the system also requires amendments to
the Technical Regulation on Personal Protective
Equipment, the creation of a secure IT infrastruc-
ture, and staff training. It is equally significant to
ensure that the staff of conformity assessment
and market surveillance bodies have the adequate
level of qualifications, and that they are provided
with the necessary resources and tools to effec-
tively perform their control functions.

Legal support and practical implementa-
tion of requirements for working conditions
at enterprises producing personal protective
equipment. Legal support for working condi-
tions at personal protective equipment enterpris-
es and its practical implementation are of par-
ticular significance under martial law, since the
effective functioning of such enterprises directly
affects national security and health of citizens.
The regulatory framework for the regulation of
working conditions is formed by a set of acts of
varying legal force. The basic document is the
Code of Labour Laws of Ukraine (1996), which in
Article 153 enshrines the employer’s obligation
to ensure safe and harmless working conditions
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that meet the level of technological development
of production, while Article 161 establishes a
mandatory requirement for briefings, training,
and testing of knowledge on occupational safety
and health. These provisions are detailed in the
Law of Ukraine “On Occupational Safety” (1992),
Article 13 of which specifies the employer’s obli-
gations to create suitable working conditions and
take preventive measures. The Law of Ukraine
No. 389-VIII “On the Legal Regime of Martial
Law” (2015) is of particular relevance in the cur-
rent environment, as Article 8 stipulates the pos-
sibility of introducing labour service and curfews,
which substantially affects the organisation of
production processes.

Based on a review of internal documentation
and a survey of employees, an analysis of work-
ing conditions at PPE manufacturing companies
revealed substantial discrepancies between reg-
ulatory requirements and their practical imple-
mentation. The issue of sheltering and evacuation
of employees is particularly critical, as evidenced
by the absence or non-compliance of emer-
gency localisation and response plans with the

requirements of Article 20 of the Law of Ukraine
“On Occupational Safety” (1992). A parallel study
of organisational changes conducted through
structured interviews with company executives
(Table 2) revealed key measures implemented
in response to the challenges of martial law. All
the companies surveyed introduced extra securi-
ty protocols and briefings. Six companies had to
urgently organise shelters, which required exten-
sive financial investments. Air raids significantly
affect production processes, leading to a 20-30%
reduction in productivity and the need to evacu-
ate employees. 5 companies faced problems with
logistics, raw material supplies, and increased se-
curity costs. Less acute but significant issues were
the psychological state of employees and com-
munication with government agencies (4 compa-
nies), as well as the outflow of skilled personnel
and the need for technical re-equipment (3 com-
panies). For a deeper understanding of the trans-
formation of working conditions under martial
law, a detailed analysis of changes in labour or-
ganisation was conducted, the findings of which
are summarised in Table 2.

Table 2. Changes in labour organisation under martial law

Parameter Number of Comments
enterprises (out of 7)

Need to organise shelters 6 Lack of equipped sl_)elter_s; plan to equip within

3-6 months; need financial support
Continuity of production 5 Introduced _shlft work; moved part of the production

to safer regions
Compliance 6 The schedule was adapted to the curfew; challenges
with the working hours with organising night shifts

Additional briefings were held; additional PPE was
Employee safety 7 . -

purchased; emergency protocols were implemented
Problems with logistics 5 Delays in the supply of raw materials; increased
and supply transport costs; instability of suppliers
Impact of air raid 6 Frequent work stoppages; 20-30% reduction
alarms on work in productivity; need to evacuate employees
Psychological state 4 Increased anxiety; psychological support organised;
of employees increased number of sick leaves
Outflow of qualified 3 Migration of employees abroad or to safe regions;
personnel challenges in recruiting new specialists
Increased security costs 5 Additional security costs amounted to an average of 15%

ty of the budget; need for investment in security technology
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Table 2. Continued

Number of
Parameter . Comments
enterprises (out of 7)

Communication with 4 Insufficient information support; complications with
government agencies obtaining permits and consultations
Changes in legislation and 5 Frequent changes in requirements; challenges in tracking
regulations new regulations; need for legal aid
Financial hardship and 4 Limited access to finance; lack of preferential loans;
access to credit delays in payments from customers
Technical re-equipment and 3 Need to upgrade equipment; limited investment
modernisation opportunities; dependence on imported components

Source: systematised by the author of this study according to the results of the answers of the executives of the

enterprises to open questions

The table above describes a multi-level sys-
tem of changes in labour organisation at PPE
manufacturing companies that arose as a result of
the introduction of martial law. The data analysis
allows tracing a clear hierarchy of challenges -
from critical personnel safety issues to long-term
problems of enterprise development. It is worth
noting the interconnectedness between various
aspects of labour organisation: for instance, prob-
lems with the organisation of shelters and compli-
ance with working hours directly affect produc-
tivity and economic efficiency. Special attention
should be paid to the identified correlation be-
tween the financial capabilities of enterprises and
their ability to ensure proper working conditions,
which indicates the need for state support for the
industry. The significance of the data presented
is that they form an empirical basis for the devel-
opment of concrete legal mechanisms to support
enterprises and improve the labour protection
system under martial law.

Based on the empirical study and the legal
analysis of its results, there are systemic prob-
lems in ensuring proper working conditions at
PPE enterprises under martial law. The identified
problems indicate imperfect mechanisms for im-
plementing labour law provisions and the need
to adapt them to modern challenges. Specifically,
the insufficient effectiveness of state control and

the lack of clear instructions on how to organise

labour under martial law pose a risk of violat-
ing the constitutional right to proper, safe, and
healthy working conditions guaranteed by Arti-
cle 43 of the Constitution of Ukraine (1996).

To address the identified problems, a set of
legal and organisational measures should be tak-
en. Firstly, the legal framework for organising
labour under martial law needs to be improved.
It would be advisable to develop a special regu-
lation - Methodological Recommendations on
Labour Organisation at Critical Infrastructure
Enterprises under Martial Law, which would ac-
count for the specifics of PPE production and con-
tain clear instructions on ensuring the safety of
employees. Secondly, it is necessary to strengthen
state support for enterprises by amending Law
of Ukraine No. 1116-IX “On State Support of In-
vestment Projects with Significant Investments in
Ukraine” (2020), making provision for separate
mechanisms to support critical infrastructure en-
terprises to modernise production facilities and
create relevant protective structures. Thirdly, it is
vital to improve the system of state supervision
over compliance with labour legislation by ex-
panding the powers of the State Labour Service of
Ukraine and ensuring its effective interaction with
enterprises to provide methodological support.
Specifically, there is a need to implement interna-
tional standards in the field of labour protection,
namely the recommendations of the International
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Labour Organization on ensuring labour safety
in emergencies. This involves not only improving
national legislation but also developing practical
mechanisms for its implementation through the
creation of a system of training and experience
exchange, the introduction of regular monitor-
ing of working conditions and the development
of emergency response plans. Implementation of
the proposed measures will help to increase the
level of protection of employees, ensure the sus-
tainable operation of PPE production enterprises
and, as a result, strengthen Ukraine’s national se-
curity under martial law.

Discussion

The results of the study on the development of
national production of personal protective equip-
ment under martial law demonstrated systemic
problems in the industry and confirmed the find-
ings of other researchers on the critical significance
of ensuring an adequate level of quality control and
working conditions. The problems with PPE certi-
fication and ensuring proper working conditions
identified in the study correlate with the findings
of T. Guest (2024) on the need to adhere to the
highest standards of testing and use of suitable
materials in the production of protective equip-
ment. This is especially relevant in the context of
real combat threats faced by military personnel
on the front line, particularly when using modern
sniper systems and high-precision weapons. The
identified problem of the lack of effectiveness of
simplified certification procedures was confirmed
by 0.0. Chelobitchenko et al. (2022), who em-
phasised the need for full ballistics tests before
certification of protective equipment. Therewith,
empirical studies revealed that under martial law,
an urgent need for accelerated certification arises
to meet the operational needs of defence, which
requires the development of exceptional quali-
ty control mechanisms under time constraints
and increased demand for protective equipment.

Law. Human. Environment. 2025. Vol. 16, No. 1

A comprehensive analysis of working con-
ditions at PPE manufacturing companies reveals
systemic problems with employee safety. Ac-
cording to research by Z. Kozak et al. (2019), the
issue of legal regulation of occupational safety
and health in Ukraine is becoming more relevant
under martial law, specifically, the legislative
approach to the adoption of new laws should
be in line with international legal standards.
A. Cherep et al. (2023) determined the influ-
ence of the innovative potential of personnel on
strengthening the economic security of Ukrain-
ian enterprises in the post-war period, empha-
sising the significance of considering innovative
competencies when developing programmes for
the country’s recovery. Particular attention was
drawn to the identified problems with the organ-
isation of shelters and evacuation of employees,
which correlated with the findings of T. Arkh-
ireyskaya et al. (2024) on the need to consider the
transformation of threats and risks. The research-
ers emphasised the changing nature of emer-
gencies, the growth of anthropogenic factors of
technogenic and natural disasters, including cy-
berattacks, infectious pandemics, and terrorism.
Based on the analysis of regulatory mechanisms,
it was concluded that the legislative and law en-
forcement components of disaster management
should factor in the transformation of their na-
ture and stipulate strategic planning, considering
the latest aspects of environmental safety, threat
dynamics, and international environmental co-
operation. At the same time, the findings of the
study are consistent with the position of S. Zhe-
likhovskyi (2024), who emphasised the need
to mobilise national industry and adapt civilian
production to the needs of the defence sector,
which in martial law requires special attention
to ensuring the safety of production personnel
and creating an adequate protection infrastruc-
ture. The analysis of statistical data showed that
enterprises that implemented comprehensive
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employee protection systems demonstrate great-
er labour productivity and product quality.

The findings of the study on the need to mod-
ernise production facilities correlate with the re-
sults of V.V. Sakovets and A.A. Revutskyi (2022),
who substantiated the significance of introducing
thelatesttechnologiestoimprove the performance
of protective equipment, specifically through the
use of modern composite materials and inno-
vative production technologies. Therewith, the
identified problem of limited financial resources
of enterprises was confirmed by E. Sheludko and
M. Zavgorodnia (2022), who stressed the need for
state support for high-tech industries to main-
tain industrial potential. The results of the study
on the need to adapt protective equipment to the
specific needs of users correlate with the findings
of Y. Korol and Y. Lisnichenko (2022) on the sig-
nificance of addressing the modern threats when
developing PPE, especially in the context of pro-
tection against new types of weapons and threats.
At the same time, the identified problem of in-
sufficient standardisation was confirmed by the
findings of V.V. Melkin (2022), who pointed out
the lack of clear definitions of basic concepts in
the field of protective equipment and the need to
harmonise national standards with international
requirements, which is especially significant for
ensuring the export of Ukrainian products.

A particularly relevant aspect of the study
is the identified problem of quality control un-
der simplified certification procedures, which
is consistent with the findings of A. Loishyn et
al. (2022) on the need to create a comprehen-
sive system for monitoring and controlling in-
ternational assistance in the field of protective
equipment. V. Chorna et al. (2022) also empha-
sised the role of ensuring that protective equip-
ment follows international standards, specifi-
cally NATO standards, which was confirmed by
the findings of the conducted study. In this con-
text, the practices of other countries is valuable;

F. Zeng et al. (2019) noted that an essential as-
pect of the industry’s development is not only
technological innovation, but also ensuring the
environmental friendliness of the production and
disposal of protective equipment. This issue is of
particular relevance in the context of European
integration processes and the need for Ukraini-
an production to meet European environmental
standards. The survey results also revealed the
need to establish specialised PPE testing and
certification centres, which would ensure an ade-
quate level of product quality control even under
simplified certification procedures. The identified
problems with working conditions were reflect-
ed in the studies of S. Abikenova and G. Daumo-
va (2023), who emphasised the need to factor in
all harmful production factors when providing
employees with protective equipment, as well
as 0. Fesenko et al. (2019), who highlighted the
significance of following the regulatory require-
ments for providing employees with PPE and
monitoring their use.

The findings of the study on the need to im-
prove the system of state support for the industry
are consistent with the findings of N. Khanyk et
al. (2022) on the significance of international
support to overcome the negative effects of war
and ensure the continuity of supply of critical
protective equipment. A prominent aspect is also
the issue of disposal and recycling of used PPE,
which was covered by N. Kathula et al. (2023),
who proposed innovative approaches to solving
this problem through the introduction of mod-
ern technologies for the processing and reuse of
materials. E. Lagazzi et al. (2024) emphasised the
value of ensuring adequate conditions for medical
procedures in the field, which also requires suita-
ble personal protective equipment and the devel-
opment of specialised kits for medical staff.

Overall, the study not only confirmed the con-
clusions of Ukrainian and foreign researchers on
the need for a systematic approach to solving the
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problems of the PPE industry under martial law
but also expanded the understanding of the spe-
cific challenges faced by Ukrainian manufacturers.
The identified problems and proposed solutions
create the basis for a comprehensive strategy for
the development of the industry, which includes
improving the regulatory framework, strength-
ening state control, ensuring adequate funding,
and expanding international cooperation. The ob-
tained findings are of practical value for the devel-
opment of state policy in the field of personal pro-
tective equipment production and can be used in
the formulation of programmes for the develop-
ment of the industry in the post-war period. The
identified trends suggest the need to create an
integrated quality management system covering
the entire product life cycle, from development to
disposal. Another crucial aspect is the develop-
ment of international cooperation in the develop-
ment and implementation of new PPE production
technologies, which will enable Ukrainian man-
ufacturers to integrate into global supply chains
and ensure the competitiveness of their products
on the world market. Further research should be
directed at developing concrete mechanisms for
implementing the proposed changes, assessing
their economic efficiency and social impact, and
exploring the possibilities of introducing innova-
tive technologies for the production and quality
control of personal protective equipment. Par-
ticular attention should be paid to the issues of
standardisation and certification of products ac-
cording to international requirements, which is
critical for ensuring the export potential of the in-
dustry and its further development in the context

of European integration processes.

Conclusions

The study comprehensively covered the current
state of legal regulation and organisation of the
production of personal protective equipment
in Ukraine under martial law, focusing on the
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problems of state certification and ensuring prop-
er working conditions. A systematic analysis of the
regulatory framework and empirical data helped
to identify the key problems of the industry and
propose ways to solve them. A prominent aspect of
the study was to determine the impact of simplified
certification procedures on product quality and la-
bour safety, as well as to assess the effectiveness of
state control in the context of military challenges.

The study analysed the specific features of
the legal regulation of PPE production, including
the changes made after the introduction of martial
law, and their effects on the industry. The study
found that the simplification of certification pro-
cedures, while contributing to the rapid increase
in production, created potential risks to product
quality and user safety. An empirical study con-
ducted by interviewing managers of PPE manu-
facturing enterprises revealed systemic problems
in the field of certification, including excessive
financial burden and complexity of procedures,
which create substantial barriers to the develop-
ment of the industry. The analysis of working con-
ditions at the enterprises demonstrated critical
problems with ensuring the safety of employees
in the face of military threats, especially regarding
the organisation of shelters and evacuation, which
must be urgently addressed through government
support mechanisms and improvement of the
regulatory framework. The study also revealed
the need to modernise production facilities and
introduce modern quality control technologies to
ensure the competitiveness of Ukrainian products
in the international market.

The findings are of great theoretical and
practical value for understanding the transfor-
mation of the PPE industry under martial law
and for developing an effective state policy in
this area. They demonstrate the need to find a
balance between the efficiency of meeting de-
fence needs and compliance with quality and
safety standards, as well as the significance of
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state support for manufacturers to modernise
production and create adequate working con-
ditions. The conceptualisation of the findings
suggests the need for a systematic approach to
improving the mechanisms of state regulation
of the industry, which should include both op-
timisation of certification procedures and de-
velopment of instruments of state support for
producers. Of particular significance is the iden-
tified interdependence between product quality,
labour conditions, and economic efficiency of
enterprises, which necessitates a comprehensive
approach to solving the identified problems.
Limitations of the study included the lack
of complete statistical information on the pro-
duction and sales of PPE under martial law, the
impossibility of conducting a survey at all enter-
prises in the industry due to security restrictions,

References

and limited access to information on internation-
al practices in regulating the production of PPE
in emergency situations. Promising areas for fur-
ther research include the study of international
practices in regulating the production of PPE in
emergencies, analysis of the possibilities for in-
troducing innovative quality control technologies,
development of public-private partnership mech-
anisms in the field of modernising production fa-
cilities, and research into the effects of digitalisa-
tion on the efficiency of certification and quality

control procedures.

Acknowledgements

None.

Conflict of Interest

None.

[1] Abikenova, S., & Daumova, G. (2023). Provision of personal protection equipment, according

to the risk of exposure to harmful industrial factors during copper-polymetallic ore
mining. International Journal of Safety and Security Engineering, 13(1), 89-95. doi: 10.18280/

. 30110.

[2] Arkhireyskaya, T, Borisov, Y., Sokolova, A, & Sokolova, 0. (2024). Citizen safety and rights
protection in emergencies: Legal insights. BIO Web of Conferences, 138, article number 03036.

doi: 10.1051 /bioconf/202413803036.

[3] Bachynskyi, V., Shkurpit, O., Oleniev, M., & Kolesnyk, le. (2022). Additive technologies in the
production of body armor. Collection of Scientific Works of Odesa Military Academy, 1(17), 5-13.

doi: 10.37129/2313-7509.2022.17.5-13.

[4] Chelobitchenko, 0.0., Alekseienko, 0.V, Kurban, VA, & Siedov, S.H. (2022). Ballistic testing of
collective and individual protection means - completion of the research stage of innovative

projects for their development. Science and Defence, 1. doi: 10.33099/2618-1614-2018-2-1-49-55.
[5] Cherep, A, Adamenko, M. Cherep, 0. Dashko, I, Korolenko, R, & Kornukh, 0. (2023).

The influence of the innovation potential of personnel on strengthening economic security of

Ukrainian enterprises in the post-war period. Wseas Transactions on Business and Economics, 20,

70-79. doi: 10.37394/23207.2023.20.8.

[6] Chorna,V, Matviichuk, M.V, Podolian, V.M., & Ivashkevych, Y.M. (2022). Current issues of providing
individual medical protective equipment for military personnel and civilians of Ukraine. Ukrainian
Journal of Military Medicine, 3(2), 92-101. doi: 10.46847 /ujmm.2022.2(3)-092.

[71 Code of the Labour Laws of Ukraine. (1996, July). Retrieved from https://zakon.rada.gov.ua/laws/

show/322-08.

Law. Human. Environment. 2025. Vol. 16, No. 1



https://doi.org/10.18280/ijsse.130110
https://doi.org/10.18280/ijsse.130110
https://doi.org/10.1051/bioconf/202413803036
https://doi.org/10.37129/2313-7509.2022.17.5-13
https://doi.org/10.33099/2618-1614-2018-2-1-49-55
https://doi.org/10.37394/23207.2023.20.8
https://doi.org/10.46847/ujmm.2022.2(3)-092
https://zakon.rada.gov.ua/laws/show/322-08
https://zakon.rada.gov.ua/laws/show/322-08

Development of the national production of personal protective equipment...

[8] Colorado, H.A,, Cardenas, C.A., Gutierrez-Velazquez, E.I, Escobedo, ].P, & Neves Monteiro, S. (2023).
Additive manufacturing in armor and military applications: Research, materials, processing
technologies, perspectives, and challenges. Journal of Materials Research and Technology, 27,
3900-3913. doi: 10.1016/j.jmrt.2023.11.030.

[9] Commercial Code of Ukraine. (2003, January). Retrieved from https://zakon.rada.gov.ua/laws/
show/436-15#Text.

[10] Constitution of Ukraine. (1996, June). Retrieved from https://zakon.rada.gov.ua/laws/
show/254K/96-Bp.

[11] Crouch, L.G. (2019). Body armour - new materials, new systems. Defence Technology, 15(3),

241-253.doi: 10.1016/j.dt.2019.02.002.
[12] Decree of the President of Ukraine No. 64/2022 “On the Imposition of Martial Law in Ukraine”.

(2022, February). Retrieved from https://www.president.gov.ua/documents/642022-41397.
[13] DSTU EN 13921:2017 “Personal Protective Equipment. Ergonomic Principles”. (2017). Retrieved

from https://online.budstandart.com/ua/catalog/doc-page.html?id doc=75389.

[14] DSTU EN 149:2017 “Personal Respiratory Protection Equipment. Filtering Half Masks for
Protection Against Aerosols. Requirements, Tests, Labelling”. (2017). Retrieved from https://
online.budstandart.com/ua/catalog/doc-page.html?id doc=75012.

[15] El Messiry, M. (2019). Protective armor engineering design (1st ed.). New York: Apple Academic
Press. doi: 10.1201/9780429057236.

[16] Fesenko, O., Lysyuk, V., & Sakharova, Z. (2019). Personal protective equipment for employees grain
processing enterprises. Grain Products and Mixed Fodder’s, 19(4), 4-10.

[17] Guest, T. (2024). Ukraine’s complex body armour story. Retrieved from https://surl.li/cmrbzm.

[18] Hu, Q. Shen, X,, Qian, X., Huang, G., & Yuan, M. (2023). The personal protective equipment (PPE)
based on individual combat: A systematic review and trend analysis. Defence Technology, 28,
195-221. doi: 10.1016/j.dt.2022.12.007.

[19] Jones, S.G. (2023). Empty bins in a wartime environment: The challenge to the U.S. defense industrial

base. Washington: Center for Strategic and International Studies.

[20] Kathula, N., Sharma, K., Razak, S.M. Munagala, C.K, & Aniya, V. (2024). From pandemic
protection to fuel production: Conversion of waste personal protective equipment-kits to
high-quality hydro-processed fuels. Sustainable Chemistry and Pharmacy, 42, article number
101851.doi: 10.1016/j.scp.2024.101851.

[21] Khanyk, N., Hromovyk, B., Levytska, O., Agh, T.,, Wettermark, B., & Kardas, P. (2022). The impact
of the war on maintenance of long-term therapies in Ukraine. Frontiers in Pharmacology, 13.

doi: 10.3389/fphar.2022.1024046.
[22] Klausner, M.J., McKay, ].T., Bebarta, V.S., Naylor, J.E, Fisher, A.D., Isherwood, K.D., Bynum, J., &

Schauer, S.G. (2021). Warfighter personal protective equipment and combat wounds. Medical
Journal (Fort Sam Houston, Tex.), 8, 72-77.

[23] Korol, Y, & Lisnichenko, Y. (2020). The main directions of improvement of filtering type personal
protective equipment. Collection of scientific works of the National Academy of the State Border Guard
Service of Ukraine. Series: Military and Technical Sciences, 81(3), 358-375. doi: 10.32453/3.v81i3.481.

[24] Kozak, Z., Shapoval, L., & Cherevko, P. (2022). Legal regulation of occupational safety and health.

Cuestiones Politicas, 41(78), 309-325. doi: 10.46398/cuestpol.4178.22.

Law. Human. Environment. 2025. Vol. 16, No. 1



https://doi.org/10.1016/j.jmrt.2023.11.030
https://zakon.rada.gov.ua/laws/show/254к/96-вр
https://zakon.rada.gov.ua/laws/show/254к/96-вр
https://doi.org/10.1016/j.dt.2019.02.002
https://www.president.gov.ua/documents/642022-41397
https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=75389
https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=75012
https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=75012
https://doi.org/10.1201/9780429057236
https://journals.ontu.edu.ua/index.php/gpmf/article/download/1581/1790/
https://journals.ontu.edu.ua/index.php/gpmf/article/download/1581/1790/
https://euro-sd.com/2024/02/articles/36478/ukraines-complex-body-armour-story/
https://doi.org/10.1016/j.dt.2022.12.007
https://csis-website-prod.s3.amazonaws.com/s3fs-public/2023-01/230119_Jones_Empty_Bins.pdf
https://csis-website-prod.s3.amazonaws.com/s3fs-public/2023-01/230119_Jones_Empty_Bins.pdf
https://doi.org/10.1016/j.scp.2024.101851
https://doi.org/10.3389/fphar.2022.1024046
https://pubmed.ncbi.nlm.nih.gov/34251669/
https://doi.org/10.32453/3.v81i3.481
https://doi.org/10.46398/cuestpol.4178.22

Makarevych

[25] Lagazzi, E., Teodorescu, D.L., Argandykov, D., Samotowka, M.A., & King, D.R. (2024). Moving toward
point-of-care surgery in Ukraine: Testing an ultra-portable operating room in an active war zone.
European Journal of Trauma and Emergency Surgery, 50, 857-866. doi: 10.1007/s00068-023-
02410-w.

[26] Law of Ukraine No. 1023-XII “On Consumer Rights Protection”. (1991, May). Retrieved from

https://zakon.rada.gov.ua/laws/show/1023-12.
[27] Law of Ukraine No. 1116-IX “On State Support of Investment Projects with Significant Investments”.

(2020, December). Retrieved from https://zakon.rada.gov.ua/laws/show/1116-20#Text.

[28] Law of Ukraine No. 1116-IX “On State Support of Investment Projects with Significant Investments in

Ukraine”. (2020, December). Retrieved from https://zakon.rada.govuua/laws/show/1116-20#Text.
[29] Law of Ukraine No. 124-VIII “On Technical Regulations and Conformity Assessment”.

(2015, January). Retrieved from https://zakon.rada.gov.ua/laws/show/124-19.
[30] Law of Ukraine No. 2297-VI “On Personal Data Protection”. (2010, July). Retrieved from https://

zakon.rada.gov.ua/laws/show/2297-17#Text.
[31] Law of Ukraine No. 2407-III “On Accreditation of Conformity Assessment Bodies”. (2001, May).

Retrieved from https://zakon.rada.gov.ua/laws/show/2407-14.
[32] Law of Ukraine No. 2694-XII “On Occupational Safety”. (1992, October). Retrieved from https://

zakon.rada.gov.ua/laws/show/2694-12.
[33] Law of Ukraine No. 2735-VI “On State Market Surveillance and Control of Non-Food Products”.

(2010, December). Retrieved from https://zakon.rada.gov.ua/laws/show/2735-17.
[34] Law of Ukraine No. 389-VIII “On the Legal Regime of Martial Law”. (2015, May). Retrieved from

https://zakon.rada.gov.ua/laws/show/389-19.
[35] Law of Ukraine No. 4618-VI “On Development and State Support of Small and Medium Enterprises

in Ukraine”. (2012, March). Retrieved from https://zakon.rada.gov.ua/laws/show/4618-17.
[36] Law of Ukraine No. 996-XIV “On Accounting and Financial Reporting in Ukraine”. (1999, July).

Retrieved from https://zakon.rada.gov.ua/laws/show/996-14#Text.

[37] Loishyn, A., Yasenko, S., Kosaretskyi, E., & Boyko, R. (2022). The essence of key concepts in the
field of international assistance provided to strengthen Ukraine’s defence capabilities. Collection
of Scientific Papers of the Centre for Military Strategic Studies of the Ivan Cherniakhovskyi National
Defence University of Ukraine, 3(76), 46-57. doi: 10.33099/2304-2745/2022-3-76/46-57..

[38] Melkin, V.V. (2020). Developmen rsonal armour pr ion mean he Arm
Ukraine in 1991-2018. (PhD dissertation, Hetman Petro Sahaidachnyi National Army Academy,
Lviv, Ukraine).

[39] Mishra, A.K,, Parihar, A.S., Srivastava, ].N., Tiwari, R.K., Namburi, E.P, & Venkitanarayanan, P. (2024).
Materials and technologies for personal protection systems (PPSs). In E.P. Namburi, R.J.H.-Wanhill
& D.K. Setua (Eds.), Novel defence functional and engineering materials (NDFEM) Volume 2
(pp. 61-91). Singapore: Springer. doi: 10.1007/978-981-99-9795-4 3.

[40] Mortlock, R.F. (2022). Defense industrial base analysis: Body armor. Retrieved from https://dair.
nps. handle/123456789/4548.

[41] Regulation of the European Parliament and of the Council No. 2016/425 “On Personal Protective
Equipment”. (2016, March). Retrieved from https://eur-lex.europa.eu/legal-content/EN/
TXT/?uri=CELEX%3A32016R0425.

Law. Human. Environment. 2025. Vol. 16, No. 1



https://doi.org/10.1007/s00068-023-02410-w
https://doi.org/10.1007/s00068-023-02410-w
https://zakon.rada.gov.ua/laws/show/1023-12
https://zakon.rada.gov.ua/laws/show/124-19
https://zakon.rada.gov.ua/laws/show/2407-14
https://zakon.rada.gov.ua/laws/show/2694-12
https://zakon.rada.gov.ua/laws/show/2694-12
https://zakon.rada.gov.ua/laws/show/2735-17
https://zakon.rada.gov.ua/laws/show/389-19
https://zakon.rada.gov.ua/laws/show/4618-17
https://doi.org/10.33099/2304-2745/2022-3-76/46-57
https://uacademic.info/ua/document/0420U102454
https://uacademic.info/ua/document/0420U102454
https://doi.org/10.1007/978-981-99-9795-4_3
https://dair.nps.edu/handle/123456789/4548
https://dair.nps.edu/handle/123456789/4548
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R0425
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32016R0425

Development of the national production of personal protective equipment...

88

[42] Resolution of the Cabinet of Ministers of Ukraine No. 234 “On the Specifics of the Application
of Technical Regulations and Conformity Assessment under Martial Law”. (2022, March). Retrieved
from https://zakon.rada.gov.ua/laws/show/234-2022-1.

[43] Resolution of the Cabinet of Ministers of Ukraine No. 761 “On Approval of the Technical Regulations
on Personal Protective Equipment”. (2008, August). Retrieved from https://zakon.rada.gov.ua/
laws/show/761-2008-1.

[44] Sakovets, V.V, & Revutskyi, A.A. (2022). Prospects for the use of hybrid soft armour elements for
the production of individual armour protection for the military of the armed forces of Ukraine.
Science and Defence, 3-4(2022), 47-52. doi: 10.33099/2618-1614-2022-20-3-4-47-52.

[45] Sakovskyi, A., & Bilozorov, Y. (2022). General theoretical construction of the mechanism for
implementing the defence function of the state: Methodological characteristics. Scientific Journal
of the National Academy of Internal Affairs, 27(4), 9-18. doi: 10.56215/0122274.09.

[46] Sheludko, E., & Zavgorodnia, M. (2022). Ukraine’s industry during the war: Losses and priorities
for recovery. MIND Journal, 14. doi: 10.36228/M].14/2022.4.

[47] Siengchin, S. (2023). A review on lightweight materials for defence applications: Present and
future developments. Defence Technology, 24. doi: 10.1016/j.dt.2023.02.025.

[48] Sobkevych, 0.V, Shevchenko, A.V, Rusan, V.M., Belashov, E.V, Zhurakovska, L.A., & Zhalilo,
Y.A. (2024). Priorities for the development of the real sector in the context of war and post-war
economic recovery of Ukraine. Kyiv: National Institute for Strategic Studies. doi: 10.53679/NISS-
analytrep.2024.03.

[49] Strelko, O., & Horban, A. (2023). Analysis of the history of creation and improvement of personal
protective equipment: From bronze armor to modern bulletproof vests. History of Science and
Technology, 13(1), 201-222. doi: 10.32703/2415-7422-2023-13-1-201-222.

[50] Zeng, F, Liu, D., Xiao, C, Li, K, Qian, X, He, Y, Giesy, ]. P, My, Y.,, & Wang, M. (2024). Advances
and perspectives on the life-cycle impact assessment of personal protective equipment in the
post-COVID-19 pandemic. Journal of Cleaner Production, 437, article number 140783.

doi: 10.1016/j.jclepro.2024.140783.
[51] Zhelikhovskyi, S. (2024). War and industry. International Centre for Defence and Security (ICDS), 4.

Law. Human. Environment. 2025. Vol. 16, No. 1



https://zakon.rada.gov.ua/laws/show/234-2022-п
https://zakon.rada.gov.ua/laws/show/761-2008-п
https://zakon.rada.gov.ua/laws/show/761-2008-п
https://doi.org/10.33099/2618-1614-2022-20-3-4-47-52
https://doi.org/10.56215/0122274.09
https://doi.org/10.36228/MJ.14/2022.4
https://doi.org/10.1016/j.dt.2023.02.025
https://doi.org/10.53679/NISS-analytrep.2024.03
https://doi.org/10.53679/NISS-analytrep.2024.03
https://doi.org/10.32703/2415-7422-2023-13-1-201-222
https://doi.org/10.1016/j.jclepro.2024.140783
http://www.jstor.org/stable/resrep61789

Makarevych

P03BUTOK HaliOHA/ILHOI'O BUPOOHULTBA 3aCO0iB
iHAMBiAYyaIbHOr0 3aXUCTY: NPO6JIEMU KOHTPOJIIO 3a JeP>KaBHOI0
ceprudikanicio Ta yMoBaMM npaui mij yac BOEHHOIO CTaHY

Osier MakapeBuU4
AcnipaHT
[IpuBaTHa ycTaHoBa HaykoBo-/iociAHUM iIHCTUTYT NMy6J1iYHOTO MpaBa
03035, Byu1. I. Kipniy, 2A, m. KuiB, YkpaiHa
https://orcid.org/0009-0009-8213-0450

AHomayisa

MeTtoro pociifxeHHsas OyJo BHU3HAYeHHA eeKTHBHOCTI MexaHi3MiB Jep»KaBHOTO KOHTPOJIIO
3a BHPOOGHUITBOM 3aco06iB iHAMBiZyaJbHOrO 3axXMCTy B YyMOBaX BOEHHOTO CTaHy Ta pPO3po6kKa
pexoMeHanil 100 iX y0CKOHA/NeHHs AJs MiABULEeHHS SIKOCTI NpoAyKLii Ta 6e3neKu npaLiBHUKIB.
MeToz0J10TIYHY OCHOBY [JOC/HiJ)KeHHS CKJa/Jd eKCIepTHe ONUTYBAaHHS, CUCTEMHO-CTPYKTYPHUH,
$opMaIbHO-IOPUAUYHUH Ta NOPiBHANBbHO-IPaBOBUIN MeTOoAM. [103a TuM, 6y/10 MpOBeIeHO eKCllepTHe
ONUTYBaHHS KePiBHUKIB 7 MiZIPUEMCTB-BUPOGHUKIB Yepe3 OHJIaWH-I1aTGOPMY AJ1s1 OLiHKY TPO6JIeM
ceptudikanii Ta yMoB npaui 3a I'ATU6ANIbHOI0 MIKaI0W. AHali3 pe3yabTaTiB AOCHiXKEHHS BUSIBUB
KpUTH4Hi mpo6ieMuy chepi ceprudikauii: HagmipHe piHaHCOBe HABaHTAXKEHHS, CKJIA/HICTb IPOLeyP
ceptudikarii, TpUBaNiCTh NpoIeCy, HeJOCTATHS MPO30PIiCTh Ta HU3bKA JOCTYIHICTb iHpopMarii npo
BUMOTH. BcTaHOBJIEHO, 1[0 GibLIICTL MiANPHUEMCTB NOTPEOYIOTH TEPMiHOBOI opraHisauii YKpUTTIB
yepes3 BiZICYyTHICTb 3aXUCHUX CHOPYA, MalOTb Npo6JeMU 3 JIOTICTUKOI Ta NOCTa4aHHSM CUPOBMHH,
MeHIIe MOJIOBUHHM MiANPHUEMCTB 3iIITOBXHY/IUCA 3 BifTOKOM KBaslidpikoBaHMX KaJpiB 3a KOpPJOH.
Oninka yMoB mparlji nmokasasa BUCOKHH piBeHb 3a0e3NeyeHOoCTi npaliBHUKIB 3aXUCHUMH 3aC06aMH,
aJle KpUTUYHO HU3bKY F'OTOBHICTB /10 eBaKyallii. BUsiBJIeHO, 1110 10/JaTKOBI BUTPATH Ha 6e31eKy CKJIaIH
B cepeJHbOMY 15% Bij 610/ KeTy MiJMPUEMCTB, a IPOAYKTUBHICTB npali 3Hu3uaack Ha 20-30% uyepes
YyacTi noBiTpsHi TpuBOrU. loc/1i[PKEHHS TPOJIEMOHCTPYBaJIO0 HEOOXiIHICTh BIPOBAPKEHHS CIPOLEHUX
npoueayp ceprudikanii A9 KPUTHYHO BaXKJIMBUX TOBapiB, 3HM)KEHHS BapTOCTi mpoleAyp depes
MeXaHi3MH ZiepKaBHOTr0 CyOCUAYyBaHHS, CTBOPEHHS €AMHOT0 iIHPOpPMaLiHHOTO NOPTaLy 3 aKTyaJIbHOIO
inpopmari€ero mpo BUMOTH Ta 3MiHM B HOPMaTHUBHIN 6a3i. 3aIPONOHOBAHO PO3POGKY cHeLiaJbHUX
MEeTOJUYHHUX peKOMeHJalild 11040 opraHisauii mpaui B yMOBax BOEHHOIO CTaHy Ta CTBOpPEHHS
MexaHi3MiB Jlep»KaBHOI MiATPUMKH JJi1 MoZepHi3anil BUpOOHUUYUX MOTYKHOCTEH i 06J/1alITyBaHHS
3aXMCHUX cropyz. OTprMaHi pe3ysbTaTH MalOTh IPAaKTUYHe 3HaYeHHA /11 GopMyBaHHs epeKTHBHOI
Jlep>kaBHOI MOJITUKH y cdepi BUPOOHULTBA 3aco6iB iHAWMBIAyaJbHOTO 3axUCTy B YKpaiHi Ta
JIeMOHCTPYIOTb HEOOXiHICTh MOILIYKY 6a/aHCy MK onepaTHBHICTIO 3a6e3MedeHHsI TOTpe6 060pOHU

Ta AOTPUMAHHAM CTaH,Z[apTiB SIKOCTi 1 6e31eKH B YMOBaxX BOEHHOI'O CTaHY
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