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ARTIFICIAL INTELLIGENCE AND OCCUPATION SAFETY
AND HEALTH: NEW CHALLENGES AND OPPORTUNITIES

Formulation of the problem. Artificial intelligence (AI) is becoming
an increasingly defining factor in the modern world. Its influence permeates
various spheres of our lives, from business and medicine to education and
entertainment. Thanks to the rapid development of technologies and algorithms,
Al opens up new opportunities and transforms traditional approaches to
solving problems in various industries.

Nevertheless, in 1955, John McCarthy was the first to create the term
«Artificial Intelligence» [1]. Artificial intelligence is transforming our world,
creating new opportunities and challenges.

This year’s World Day for Safety and Health at Work 2025 focuses on
«Revolutionizing health and safety: the role of Al and digitalization at work».
This theme will examine various new technologies through an occupational
safety and health lens, including: advanced robots; artificial intelligence
(AI) and machine learning; exoskeletons; unmanned aerial vehicles (UAVs);
internet of things (IoT); virtual and augmented reality. The campaign will
also shed light on new work practices, such as automation of tasks, big
data analysis, smart digital systems and workers management through AL
New technologies have also given rise to new types of work, such as digital
platform work and remote work /hybrid work /telework, which will be further
examined [2].

The purpose of this article is to study the impacts of Al on the labour
market, paying special attention on directions of ensuring of occupational
health and safety.

Analysis of recent research and publications. The existing literature
mainly addresses the areas of application of Al that already been subjected to
such scientists as: D. Acemoglu, J. Adams-Prassl, M. Brancati, S. Broecke,
R. Brook, S. Brown, F. Calvino, T. DeStefano, E. Fernandez Macias, G. Graetz,
A. Green, L. Herring, A. Hertel-Fernandez, J. Howard, A. Korinek, M. Lane,
P. Restrepo, J. Stiglitz, P. Stone, M. Webb, M. Williams, and others.

Presentation of the main material of the study. One of the main
impacts of Al on the labour market is the automation of routine tasks. Thanks
to machine learning algorithms, many routine processes in manufacturing,
logistics, and customer service can be automated. This can lead to changes in
labour requirements and job losses in some sectors.

In hazardous work environments like construction, mining, and
manufacturing, specialized wearable devices such as smart helmets equipped
with sensors can detect harmful gases, monitor environmental conditions,
and assess head injuries [3]. These wearables, integrated with Al, trigger
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automatic alerts or emergency responses in case of accidents, ensuring timely
assistance and preventing severe consequences [4].

Moreover, in a manufacturing facility, Al-powered cameras could monitor
workers’ adherence to safety protocols, such as wearing helmets or safety
glasses. If a worker enters a dangerous area without the proper safety gear, the
Al system can instantly alert the worker and the safety manager, preventing
potential injuries. In the event of a fire in a factory, Al-powered systems could
use data from smoke detectors, cameras, and other sensors to detect the
source and scale of the fire. It could then communicate this information to fire
crews, helping them plan their response more effectively and ensuring that
the appropriate evacuation procedures are followed [5].

Also, Al comprises such subfields, such as robotics, computer vision,
natural language processing, machine learning, and expert systems. Al
mostly relies on machine learning, which uses algorithms to allow computers
to learn from experience, providing «intelligents outcomes without explicit
programming [6].

Particularly, the incorporation of drones and unmanned aerial vehicles
(UAVs) represents a stride toward executing a broad array of tasks without
direct human intervention. An aerial drone photos shows farmers seeding
corns at a field, shows drones working at a canola field, shows farmers picking
oranges at a fruit garden [7].

Additionally, wearable devices and sensors in the workplace are pivotal in
enhancing workers’ well-being, safety, and overall productivity [8].

[t should be mentioned that Al can play an important role in preventing
workplace violence. Natural language processing (NLP) is a technique from
computer science that helps to analyze large bodies of text. Using NLP,
Al can scan emails and files for inappropriate language, alerting managers
when such phrases are detected [9]. With voice recognition, Al can recognize
spoken phrases in meetings, generating detailed reports to address instances
of harassment.

Indeed in 2025, mental health is firmly at the forefront of workplace
safety. Employers are increasingly recognizing that mental well-being is just
as critical as physical safety, and new technologies are emerging to help
identify, monitor, and address mental health risks. Mental health and wellness
platforms, like apps for stress monitoring or digital counseling, combined with
wearable technology for fatigue detection, offer a comprehensive solution for
mental health support in the workplace [10].

However, Al also opens up new opportunities for job creation in new
industries. The development of Al technologies creates demand for specialists
in the fields of artificial intelligence, data analysis, programming, and
engineering. In addition, the growing demand for innovative technology
developers and data analysts creates new opportunities for career growth and
development in these areas. Another important aspect of the impact of Al on
the labour market is the need to learn new skills and adapt to change. The
growth of Al requires employees to learn new technologies and skills, such
as data analytics, machine learning, and robotics. In addition, it is important
to develop soft skills such as communication, creativity, and problem-solving
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thinking, which remain an integral part of the future of work in the context
of rapid technological change.

Digital platform work is a relatively new form of work in which simple
forms of Al algorithms match demand and supply of labour through a platform.
Think of an app connecting someone ordering food with a delivery driver, or
a website matching a person needing help fixing a leaking tap with someone
offering their plumbing services. These connections are facilitated by Al-based
algorithms, which are sets of instructions guiding computers’ software to
solve specific problems, such as pairing labour supply and need. For instance,
in the food delivery situation, the algorithm allocates the job considering
factors like location, but also others like the rating and previous reviews of
the worker. This reliance on Al algorithms presents a significant risk: the lack
of transparency. Workers and employers often have little insight into all the
factors influencing algorithmic functioning and the outcomes they generate,
which can lead to undetected biased decisions, dangerous situations for
workers and ethical issues. While platform work also offers potential benefits
for workers such as a high degree of flexibility and the opportunity to develop
different skills and acquire work experience, this opacity poses challenges to
platform workers’ OSH. Their precarious employment status, coupled with job
insecurity and unpredictable income, and factors such as high work intensity
and long working hours further add to the bill [13].

Al health and safety training tools offer personalized and interactive
learning, ensuring better retention and preparedness. Effective Al tools for
health and safety training come equipped with features that streamline and
enhance the entire training process: 1) Robust Al Tools: These tools can
create dynamic and interactive course content that adapts in real-time to the
learner’s progress, ensuring a more tailored and effective training experience;
2) Personalized Learning: These platforms tailor training programs to meet
individual learning needs, enhancing engagement and retention by providing
content that adapts to each learner’s progress and abilities. Their platform
offers a comprehensive suite of virtual reality (VR) and 3D simulations
designed to create immersive learning environments for various industries,
including HVAC, electrical, plumbing, and facility maintenance; 3) Adaptive
Learning Platforms: Leverage Al to adjust the difficulty and content based on
the learner’s progress, ensuring an effective learning curve; 4) Virtual Reality
and Augmented Reality (VR/AI): Implement immersive technologies to
provide realistic training scenarios, improving practical skills and knowledge
retention; 5) Multi-Language Support and Translation for Global Training: By
offering multi-language capabilities, you can facilitate training across diverse
regions and ensure the accessibility and inclusivity of health training protocols;
6) Automation Capabilities: Automating operations streamlines processes and
reduces administrative burdens, enabling organizations to focus on strategic
initiatives and enhance overall efficiency; 7) Enhanced Decision-Making: Utilize
Al to improve safety protocols by reducing errors and enhancing decision-
making processes; 9) Comprehensive Integration: Combine automation,
personalization, and data-driven insights to create a holistic approach to
modern health and safety training programs; 10) Data Security and Privacy:
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Prioritize safeguarding sensitive information by integrating advanced security
measures, ensuring compliance with privacy regulations [14].

[t should be emphasized that in May 2018, the European Commission set
up an expert group to examine the impact of the digital transformation on
the labour markets of the European Union. The final report on the results
of the expert group’s work was published on the website of the European
Commission on 08.04.2019. The report provides recommendations to
minimize risks, including: a) creating digital skills personal learning accounts
for employees, which will allow reflecting the results of employees’ acquisition
of relevant skills throughout their career, the number of hours of training per
year, the funds allocated for this, etc.; b) adapting employment relations to
the new realities in order to prevent risks to occupational safety and health,
such as mental health problems and stress, arising from digitalization and the
increased volatility of the modern world of work (preventive programs to help
employees through informed discourse and the provision of personalized, cost-
effective, technology-based solutions); c¢) equalization of labour regulation
in the context of standard and non-standard employment: a «new social
contract» as a modernization of the social structure of labour markets
through the provision of social protection against unemployment, illness and
other life circumstances regardless of employment status, the creation of
«underemployment insurance» and the redistribution of the value of digital
rights, for example, when data is considered as capital, labour or intellectual
property; d) activation of dialogue between social partners, especially in the
field of labor based on online platforms [15].

The development of artificial intelligence in the coming years will increase
its impact on the world of work. Thus, according to analysts from the leading
consulting company McKinsey, the development of artificial intelligence today
is one of the defining business opportunities for leaders, those entrepreneurs
who can compete in the “data era” will win, those whose employees can
effectively use artificial intelligence, ideally, the organization should be
completely based on artificial intelligence and constantly develop in order to
be a leader in the competitive struggle [16].

Thus, Al-based worker management (AIWM) is an umbrella term that
refers to a worker management system that gathers data, often in real time,
from the workspace, workers and the work they do, which are then fed
into an Al-based system that makes automated or semi-automated decisions,
or provides information for decision-makers (for example, HR managers,
employers, workers), on worker management-related questions. Organisations
implement AIWM systems to reach certain business objectives, such as
increasing efficiency and productivity. AIWM involves a number of practices,
including, but not limited to, enhancing worker monitoring/surveillance
through, for example, performance monitoring, introducing Al-powered
automatic scheduling systems to automatically allocate tasks to workers,
or introducing people analytics systems in order to, for example, evaluate
worker engagement or predict who is likely to leave the organisation. In
addition, AIWM systems can also help with worker health, safety and overall
wellbeing, if they are implemented in a safe, trustworthy, transparent and
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ethical way. For instance, tools that can infer an individual’s mood from
their facial expressions, body language and speech patterns can make
workers feel eerie and uncomfortable, forcing them to behave unnaturally
and overenthusiastically. AIWM systems might also exacerbate some
discriminatory biases in organisations. For example, if an AIWM system for
worker recruitment is based on recruitment patterns that favour a particular
race, gender or age, such a system might continue this pattern. In addition,
granting autonomy to AIWM systems to make decisions might lead to issues
with accountability as it is unclear who is to blame if such a system makes a
mistake that leads to a negative OSH consequence [17].

Nowadays, algorithmic management is intensively used. Algorithmic
management tools are widespread in the United States (with 90% of firms
having adopted at least one tool to instruction, monitor or evaluate workers)
and in the European countries covered in the survey (average adoption of
79%). In the United States, the high prevalence of algorithmic management
is intensified further by the fact that firms tend to have adopted many tools
and tools across different categories (e.g. instruction tools, monitoring tools,
and evaluation tools). The intensity of algorithmic management use by French,
German, Italian and Spanish firms is more moderate. The picture is different in
Japan where, with a less digitalised business sector, algorithmic management
appears to be less prevalent (adoption rate of 40%). Even when tools are
adopted, adoption is less intense, with most Japanese firms using only one
type ol algorithmic management tool. The types of algorithmic management
tools that firms use also vary across countries, and this is noteworthy because
certain tools are more likely to bring about trustworthiness concerns. In the
United States, firms commonly use tools of all types (adoption rate of 90%
across instruction, monitoring and evaluation tools). However, in European
countries, instruction tools (69%) and basic monitoring tools (33%) are more
common than tools that could entail more risk. These include monitoring tools
that may gather more sensitive data and evaluation tools that could involve
more fundamental decisions (e.g. granting bonuses, training, promotion).
In Japan, monitoring tools are more common (31%) than instruction and
evaluation tools [18].

In sum, algorithmic management tools need to comply with existing
legislation and standards, where applicable, such as existing labour law
and standards on safety and health at work, as well as non-discrimination
[19]. This includes compliance with regulation about transparency such as
the EU Platform Work Directive, the GDPR, the EU Al Act, and where
applicable national specific employee data protection legislation, like the
[talian Transparency Decree. The enforcement of existing law and standards
needs to be ensured, which means that for instance labour authorities need
enough capacity to supervise and enforce compliance.

Al is improving the food industry by making various work processes faster,
safer, and more efficient. From checking food quality with smart cameras
to helping reduce waste and personalize nutrition, Al is improving the food
production and delivery process. Vision Al systems can also help improve the
efficiency of food businesses by providing immediate alerts and feedback when
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something goes wrong. For example, the system can instantly notify staff if
they are not following proper health and safety protocols.

The implementation of Al in the realm of workplace safety is accompanied
by a set of challenges that require careful navigation. Among these, the
advent of connected technology brings with it a heightened susceptibility
to cyber vulnerabilities. As such, the necessity for robust cybersecurity
measures becomes paramount. The long-term benefits of Al are undeniable,
yet the initial financial outlay can be considerable. This is particularly true
when considering the need for high-quality data to power Al algorithms,
the procurement of which can be costly. Ethical concerns also emerge as a
challenge when implementing Al. The potential for bias and discrimination in
Al algorithms can lead to unfair practices, undermining the overall goal of
improving workplace safety [20].

Consequently, the artificial intelligence market is rapidly expanding, and
with it the need for skilled professionals. Specializing in Al requires deep
knowledge in disciplines such as computer science, mathematics, statistics,
and engineering. All of these factors highlight the importance of learning and
adapting to change in a world where artificial intelligence is becoming an
increasingly important part of the economy and society. The rapid development
of Al technologies requires us to be constantly prepared to learn and adapt to
be successful in the future.
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Summary

Lagutina 1. V. Artificial intelligence and occupational safety and health: new
challenges and opportunities. — Article.

This article discusses the impact of artificial intelligence on occupational health and safety.
Understanding its potential and capabilities will allow us to open new horizons and reach new
heights in various fields of activity. Al is affecting the labour market in all its aspects, changing
the need for skills and types of work.

In turn, occupational health and safety (OHS) is defined as a multidisciplinary field concerned
with safeguarding and promoting the well-being of individuals in the workplace. It encompasses
a systematic approach to identifying, assessing, and mitigating risks and hazards that may arise
from work-related activities. The primary goals of OHS are to prevent injuries, illnesses, and
fatalities among workers and to create and maintain a work environment fostering the workers’
physical, mental, and social health.

One important area of application of Al in special equipment is the development of
autonomous vehicles (AV). Al allows for the automation of the control and navigation of these
vehicles, ensuring their safety and elficiency in various working environments.

Al is used to analyze data from sensors and equipment on special equipment to anticipate
and prevent technical problems. This reduces equipment downtime and maintenance costs,
increasing overall production efficiency. Al allows developing new features and capabilities for
special equipment, increasing its versatility and usefulness. Al can improve safety systems in
special equipment by identifying potentially dangerous situations and preventing accidents.

New forms of Al-based monitoring of workers may also provide an opportunity to improve
OSH surveillance, reduce exposure to various risk factors, including harassment and violence,
and provide early warnings of stress, health problems and fatigue.

Real-time advice tailored to the individual can influence workers’ behaviour and improve
safety and health. Al-based monitoring could support evidence-based prevention, advanced
workplace risk assessment and more efficient, risk-based, targeted OSH inspections. Information
could be used by organisations to identify OSH issues, including psychosocial risks, and where
OSH interventions are required at organisational level.

But ethical decisions and effective strategies and systems are needed for handling the large
quantity of sensitive personal data that can be generated. Adequate legal provisions giving
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national labour inspectorates access to anonymised data could, provide an opportunity for
evidence-based prevention and policy-making. The need to collect data about workers should be
balanced against the rights of workers to privacy and their safety and health. It is important to
ensure transparency in collecting and using such data, and workers and their representatives
should be empowered through the same access to information.

Key words: Artificial Intelligence, Occupational Health, Safety, Mental Health, Rights,
Employer, Employee.

AHoTauis

Jlazymina 1. B. lllTydauil iHTeJeKT i 0XOpOHA Mpali: HOBi BUKJIUKH Ta MOMJIUBOCTI. —
Crarrs.

Y 1iit ctatTi 06rOBOPIOETHCS BILIMB LITYYHOTO iHTENEKTY Ha 310poB’s Ta Oesneky mpari. Po-
3yMiHH$I HOTO MOTeHL{any Ta MOXKJIUBOCTEH J03BOJUTb HaM BiIKPUTH HOBi TOPU30OHTH Ta AOCSATTH
HOBHX BHCOT y pi3HUX ctepax aisibHocti. Il BinBae Ha puHOK mpaui B ycix Horo acrnekrax,
3MiHIOIOUM NOTPe6H B HaBUYKaX i BUAM POOOTH.

Y cBolo uepry, riricHa Ta 6Ge3neka mpali BH3HAuaeTbcs K OaraToouCUMIUIIHApPHA cdepa,
N0B’s13aHa i3 3aXHUCTOM | CIIPUSAHHAM 100poOYTY Joael Ha pobouomy Micui. Bin oxomioe cucrem-
HMH MiIXig 00 BUSIBJEHHS, OLHKH Ta MOM SIKLIEHHS PU3HKIB i HeGe3MneK, siKi MOXKYTb BUHUKHYTH
B pe3yJbTaTi MoB’'s13aHoI 3 po6oTOI0 AistabHOCTI. OCHOBHUMHU LiJISIMHU Tiri€HH Mpali € 3arnobiraHHs
TpaBMaM, XBopoGaM i cMepTeJbHUM BHIAJKaM cepej NpaliBHUKIB, a TAaKOXK CTBOPEHHS Ta IiA-
TpPHUMKa poGOYOro cepeoBHlIa, sKe CIpUsie (i3HUHOMY, MCUXIYHOMY Ta COLiaJbHOMY 310POB’I0
NPaLiBHUKIB.

Ogniero 3 BaxMBUX cdep 3actocyBanHs Il B cnenianpHoMy 06JagHaHHI € po3poOKa aBTo-
HOMHUX TpaHcrmopTHHUX 3aco6iB. Il nosBossie aBromMaTH3yBaTH KepyBaHHS Ta HaBiralilo LHUMH
TPaHCIOPTHUMHU 3acobamy, 3abe3neuyioud ix Oe3neky Ta epeKTHBHICTb y Pi3HHX poOOUMX ce-
penoBHILAX.

Il BUKOPHCTOBYEThCS AJIS aHAMi3y NAHMX BilI DATYMKIB i 00/agHaHHS Ha ClieliaJbHOMY 00-
JlafHaHHi, 1006 nepea6auuTH Ta 3anobirtTu TexHiuHuM npobseManm. Lle smeHuye yac nmpoctoio 06-
JIaJ[HaHHS Ta BUTPAaTH Ha 0OCJIYroBYBaHHS, MiABHIIYIOYH 3arajbHy e(peKTHBHiICTb BUPOOHHLTBA.
[T nosBossie po3pobsiTH HOBI (PYHKLIT Ta MOXKJIUBOCTI clelLiaJbHOro obJagHaHHS, NiIBUILYIOUH
Horo yHiBepcasbHicTb i KopucHicTb. LI Moxe mokpauuTi cucreMu 6e3neku B crieliaibHOMY 06-
JIaHaHHI, BU3HAUAIOUHU MOTEHLiHHO Hebe3neyHi cuTyauil Ta 3amnodirarodn HelIlaCHUM BHIIAAKaM.

HoBsi ¢opmu MOHITOPUHTY MpaLiBHUKIB HAa OCHOBI LUTYYHOTO {HTEJEKTYy MOXKYTb TaKoX Haja-
TH MOXJIMBICTh MOKpAIIUTH Har/sy 3a BITI, 3MeHIUTH BIJIUB pisHOMaHITHUX (DAaKTOPIB PH3HKY,
30KpeMa Mepec/liayBaHHS Ta HAaCHUJbCTBO, i 3a0e3MeYUTH PaHHE MOMNepelKeHHS MpPOo CTpec, Mpo-
6sieMu 3i 3I0POB’SIM i BTOMY.

[Topanu B pexuMi peasbHOro 4Hacy, afanToBaHi 10 KOHKPETHO! 0COOH, MOXKYTb BIUIMHYTH Ha
NOBENiHKY MpaliBHUKIB i MOKpalluTH Oe3neKy Ta 310poB’s. MOHITOPHHI Ha OCHOBi LUTYYHOrO
iHTesieKTy Mir OM MiATPUMYyBaTH 3anobiraHHs, 3acHOBaHe Ha (DAKTUYHHUX NAHUX, PO3LUMPEHY
OLiHKY PU3HKIB Ha pobouoMy Micli Ta 6i/bll e)eKTHBHI, 3aCHOBaHI Ha pU3UKaX, LiJeCnpsMOBaHi
nepesipku BITI. Indopmanis moxe 6yTH BUKOpHCTaHA OpraHisalisiMU IS BUSIBJEHHS NpobJeM
3 BITI, Bk/ouHO 3 mcuxocouia bHUMU pU3HUKaMH, i Tam, ne HeoOximui 3axomu 3 BITI Ha piBHi
oprasisati.

Ane it pOGOTH 3 BEJIMKOIO KibKICTIO KOH(IAEHUIHHHUX MepCOHAIbHUX AAHUX, sIKi MOXYThb
OyTH cTBOpeHi, NOTpiOHI eTHuHi pilleHHs Ta edeKTHBHI cTparerii Ta cucTeMu. AnekBaTHi 3a-
KOHOZIABUi II0JIOXKEHHsI, L0 HaJaloTb HAaliOHAJbHUM IHCIEKLifM Ipaui JOCTYI O aHOHIMHHX
JaHUX, MOXKYTb HallaTH MOXKJHBICTb [J1s 3aM0biraHHs Ta pPO3pOOKH MOJMITHKH Ha OCHOBi J0Ka3iB.
Heo6xinnicTe 360py AaHMX Npo NpaliBHUKIB Mae OyTH 30asaHCOBaHA 3 NpaBaMM MpaLiBHUKIB
Ha HeJOTOPKAaHHICTb NMPHUBATHOIO XHUTTS Ta iXHIO Oe3neky Ta 310poB’s. Baxnuso 3abesneuntu
npo3opicTb y 360pi Ta BUKOPUCTAHHI TaKUX JAHMX, a NPALiBHUKH Ta IXHI NpeJCTaBHUKH NMOBHHHI
MaTH OJHAKOBHH AOCTYN A0 iH(opmaLil.

Katouwosi caosa: WTY4HUH iHTeJNEKT, OXOpOHa mpaui, Oe3neka, NCUXidHe 3L0POB’s, MpaBa,
poboToaaBellb, NpaliBHUK.



