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Occupational injuries in animal husbandry, crop production, and the processing industry remain a 
significant challenge for the agro-industrial sector of Ukraine. According to the analysis, animal husbandry 
demonstrates a decreasing share of injuries within the overall structure, reflecting the effects of technical 
modernization and the implementation of preventive measures. In contrast, crop production, after a period 
of decline, shows a renewed increase in injury rates, associated with a higher proportion of manual labor, 
the seasonal nature of work, and war-related risks. The most common causes of occupational accidents in 
animal husbandry are injuries resulting from direct contact with animals (up to 37 % of cases), technogenic 
factors (up to 26 %), and safety violations. In crop production, high rates of technogenic injuries (up to 44 
%), road traffic accidents, and incidents related to burial or collapse of soil prevail. In the processing 
industry, the injury structure remains relatively stable, with the predominance of technogenic injuries, 
electrical traumas, and accidents during the movement of raw materials. The increasing share of injuries 
linked to military activities highlights the relevance of further improvement of occupational safety systems, 
strengthening preventive measures, and introducing modern risk monitoring tools. Future research should 
focus on developing effective risk management algorithms and integrating digital technologies to ensure 
worker safety in the context of dynamic industry changes. 

Keywords: occupational injuries, animal husbandry, crop production, processing industry, war-related 
risks, monitoring, prevention. 

Виробничій травматизм у тваринництві та рослинництві як основних пос-
тачальників продукції для переробної промисловості України 

Р. В. Милостивий1 , Т. М. Дубов1, В. О. Сапронова1, Б. В. Гутий2, Н. А. Бегма1 
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2Львівський національний університет ветеринарної медицини та біотехнологій імені С. З. Ґжицького, м. Львів, 
Україна 

Виробничий травматизм у тваринництві, рослинництві та переробній промисловості залишається суттєвою проблемою для 
агропромислового комплексу України. За результатами аналізу, в тваринництві відмічається тенденція до зниження частки 
травм у загальній структурі, що відображає вплив технічної модернізації та впровадження профілактичних заходів. Водночас у 
рослинництві, після деякого періоду скорочення, спостерігається повторне зростання рівня травматизму, що пов’язано із підви-
щенням частки ручної праці, сезонним характером робіт і впливом воєнних ризиків. Найпоширенішими причинами нещасних випа-
дків у тваринництві є травми від прямого контакту з тваринами (до 37 % випадків), техногенні ушкодження (до 26 %) та пору-
шення правил безпеки. Для рослинництва характерні високі показники техногенних травм (до 44 %), дорожньо-транспортних 
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пригод і аварій, пов’язаних із засипанням чи обвалом ґрунту. У переробній галузі структура травматизму залишається відносно 
стабільною, із домінуванням техногенних травм, електротравм і випадків під час переміщення сировини. Зростання частки виро-
бничих травм, пов’язаних із воєнними діями, підкреслює актуальність подальшого вдосконалення системи охорони праці, посилен-
ня профілактичних заходів і впровадження сучасних інструментів моніторингу виробничих ризиків. Подальші дослідження мають 
бути спрямовані на розробку ефективних алгоритмів управління ризиками і інтеграцію цифрових технологій для забезпечення 
безпеки працівників в умовах динамічних змін галузі. 

 
Ключові слова: виробничий травматизм, тваринництво, рослинництво, переробна промисловість, воєнні ризики, моніторинг, 

профілактика. 
 

Introduction 
 
Occupational injuries in animal husbandry and crop 

production remain among the most pressing challenges 
for Ukraine's agro-industrial sector, as these fields supply 
the main volume of raw materials for the processing in-
dustry (Horodetskyi et al., 2024). Specific organizational 
features such as the seasonality of work, predominance of 
manual labor, physical overload, the use of uncertified 
equipment, and insufficient staff training significantly 
increase the risk of accidents (Ekmekci & Yaman, 2024). 

In animal husbandry, injuries are most often associat-
ed with handling cattle, pigs, or horses, while the most 
fatal cases are linked to the use of technical equipment 
(Agnihotri et al., 2024; Nielsen & Norup, 2024). Similar-
ly, in crop production, the leading causes of injuries are 
violations of safety regulations, operation of agricultural 
machinery, and neglect of personal protective equipment 
requirements (Mucci et al., 2020; Noroozi & Taherian, 
2023). 

Age and occupational characteristics of employees 
play a significant role in the risk structure. Increased 
vulnerability is observed among young people, older 
workers, and employees with chronic diseases (Ouattara 
et al., 2022; Weichelt et al., 2022). Most injuries affect 
the upper limbs, and the most severe injuries are associat-
ed with operating machines and mechanisms (Das, 2013; 
Markkanen et al., 2021). 

The rising frequency of occupational injuries in the 
main branches of agriculture directly impacts human 
resources, production continuity, and the competitiveness 
of the processing industry (Evtushenko & Siryk, 2019; 
Michael & Gorucu, 2023). Considering labor market 
transformation, the effects of military actions, climate 
change, and socio-economic challenges, there is an urgent 
need for in-depth analysis of production risks and the 
implementation of systemic preventive measures  
(Nadvodniuk, 2023; Tsarenko & Khalin, 2025). 

Recent studies emphasize the importance of quantita-
tive risk assessment methods, insurance tools, and the 
introduction of innovative technologies in occupational 
safety systems (Mahmoud et al., 2021). The integration of 
approaches for preventing occupational risks is essential 
for the sustainable development of the agro-industrial 
complex. 

 
Aim of the study 

 
The aim of this study is to analyze the dynamics, 

structure, and causes of occupational injuries in animal 
husbandry, crop production, and the processing industry 
as the main sectors of Ukraine’s agro-industrial complex, 

and to identify key areas for improving occupational 
safety systems in the context of current sectoral challeng-
es. 

 
Materials and Methods 

 
This study is based on official statistical data from the 

State Labor Service of Ukraine 
(https://dsp.gov.ua/operatyvna-informatsiia/) that cover 
the dynamics of occupational injuries, the number of 
accidents, fatalities, and affected workers across various 
sectors of the agricultural industry (animal husbandry, 
crop production, and processing industry) for the period 
from 2014 to 2025. The data are structured according to 
the sectoral classification (KVED) with further detail by 
sub-sectors of the agro-industrial complex. 

A comparative analysis was conducted on the dynam-
ics and structure of occupational injuries in the main sec-
tors of the agro-industrial complex, particularly in animal 
husbandry, crop production, and enterprises involved in 
agricultural product processing. For greater detail, themat-
ic reports from the State Labor Service, analysis of typical 
accident cases, as well as results from scientific studies 
and international reviews were used, especially those 
addressing the causes and circumstances of occupational 
injuries and the influence of organizational and social 
factors. 

To describe the most common causes of accidents, 
generalized information was used regarding the circum-
stances and mechanisms of injury, including types of 
activities, level of technical equipment, seasonality, char-
acteristics of the production process, and the human fac-
tor. 

Data processing, calculation of proportions, and the 
construction of tables and graphs were performed using 
Microsoft Excel and Statistica 12, followed by statistical 
summarization of key indicators. 

 
Results and Discussion 

 
The analysis of the dynamics of occupational injuries 

in animal husbandry and crop production over the period 
from 2014 to 2025 (see Table 1) demonstrates a general 
trend towards a reduction in the proportion of incidents in 
animal husbandry. This may be attributed to both tech-
nical modernization and the implementation of preventive 
measures. In contrast, after a marked decrease in the 
number of injuries in crop production during 2019–2021, 
there has been a renewed increase in indicators in 2022–
2025, which is likely related to the impact of military 
operations, the seasonal nature of work, and a rising share 
of manual labor. 
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Table 1 
Dynamics of occupational injuries in animal husbandry and crop production in Ukraine (2014–2025) 
 

Period 
Animal husbandry (cases / deaths / 

injured) 
Share of APC 

(%) 
Crop production (cases / deaths / 

injured) 
Share of APC 

(%) 
2014–2018 30 / 8 / 36 24.4 56 / 14 / 63 45.5 
2019–2021 12 / 3 / 15 16.4 29 / 8 / 34 39.7 
2022–2025* 15 / 3 / 17 6.3 45 / 11 / 52 18.9 

Note. Data for 2025 are preliminary (as of August). The “Share of APC (%)” refers to the percentage of cases in the respective sector 
out of the total number of occupational injuries in the agro-industrial complex (APC) for the given period. APC in this context in-
cludes animal husbandry, crop production, fisheries, veterinary, and processing industries. 

 
In both animal husbandry and crop production, most 

injuries are non-fatal, but any increase in the frequency of 
occupational accidents negatively affects workforce sta-
bility and the continuity of production. The reduction of 
the share of injuries in animal husbandry to a minimum 
level in the most recent period is considered a positive 
trend, whereas crop production remains characterized by a 
high level of risk, which requires further attention and 
improvement of occupational safety measures. 

The main causes of accidents in animal husbandry 
during 2019–2025 (see Table 2) are primarily associated 
with direct contact with animals and technogenic factors. 
Injuries caused by cattle, pigs, or horses remain the most 
common, while the highest proportion of fatal cases is 
observed due to technogenic accidents, falls from heights, 
and road traffic accidents during the transportation of 
animals or feed. A significant share of incidents is related 
to violations of safety procedures and the absence or im-
proper use of personal protective equipment. 

 
Table 2 
Most common causes of occupational accidents in animal husbandry (2019–2025) 
 

Cause / Circumstance Cases (%) Fatalities (%) Typical examples 
Animal contact ~37 % ~19 % Injuries from cattle, pigs, horses 

Technogenic injuries ~26 % ~33 % Falls from heights, machinery-related injuries, vehicle impact 
RTA ~14 % ~17 % RTAs during animal or feed transportation 

Safety violations ~12 % ~15 % Lack or improper use of PPE, carelessness 
Electrical injuries ~5 % ~8 % Electric shock, contact with faulty equipment 

Burial/collapse of soil ~2 % ~3 % Work in silage pits, storage facilities 
Other (poisoning, fires, etc.) ~4 % ~5 % Poisoning from disinfectant vapors, smoke inhalation, fires 

Note. PPE – personal protective equipment; RTA – road traffic accident 
 

Less common but potentially hazardous are electrical 
injuries, soil collapses during operations in storage facili-
ties and silage pits, as well as cases of poisoning and fires. 
This structure of risks highlights the necessity of improv-
ing safety culture, technical equipment, and targeted acci-
dent prevention, especially in high-risk operations. 

In crop production, the predominant causes of occupa-
tional accidents (see Table 3) are technogenic injuries, 

particularly those occurring while working with com-
bines, tractors, and other agricultural machinery. These 
factors most often lead to fatal outcomes. A considerable 
proportion is also represented by road traffic accidents 
associated with the transportation of harvest and seeds, as 
well as cases of burial or collapse of soil in grain storage 
and pits. 

 
Table 3 
Most common causes of occupational accidents in crop production (2019–2025) 
 

Cause / Circumstance Cases (%) Fatalities (%) Typical examples 
Technogenic injuries ~44 % ~35 % Injuries from combines, tractors, falls from machinery 

RTA ~19 % ~28 % RTAs during harvest or seed transport 
Burial/collapse of soil ~10 % ~17 % Collapse of silos, pits, grain storage 

Safety violations ~14 % ~13 % Lack of PPE, carelessness during work 
Electrical injuries ~4 % ~4 % Contact with faulty electrical devices, electric shock 

Other (poisoning, fires, etc.) ~9 % ~3 % 
Chemical poisoning from crop protection products, fires, 

drowning during fieldwork 
Note. PPE – personal protective equipment; RTA – road traffic accident 

 
Violations of safety protocols are particularly note-

worthy, including the lack of or improper use of personal 
protective equipment and carelessness during operations. 
Less common but still significant are electrical injuries 
and cases of poisoning by chemicals or fires, which, de-
spite their lower frequency, may have severe consequenc-

es for workers. This risk structure underscores the im-
portance of machinery modernization, strict adherence to 
occupational safety regulations, and regular staff training. 

The dynamics of occupational injuries in the pro-
cessing sector of the agro-industrial complex (see  
Table 4) demonstrate a relatively stable but low incidence 
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rate in both livestock and crop processing sectors. Over 
the analysed period, the share of injuries in these sub-
sectors remains within the range of 7–12% of the total 
number of occupational injuries in agriculture. 

At the same time, the frequency of occupational inju-
ries in processing enterprises has not decreased as signifi-
cantly as in primary production. This trend may be at-
tributed to the specific nature of technological processes, 
the complexity of equipment, and the influence of human 
factors. Compared to livestock and crop production, the 
mortality rate in the processing sector remains relatively 
high, particularly at enterprises with a high concentration 

of mechanized operations and the use of powerful ma-
chinery. This highlights the ongoing need for moderniza-
tion of production, improvement of safety training, and 
enhancement of occupational safety control systems at 
processing facilities. 

Within the processing sector of the agro-industrial 
complex (see Table 5), technogenic injuries predominate 
and account for the largest share of both total and fatal 
cases. The main contributing factors are falls from height, 
injuries sustained while operating equipment, and acci-
dents during the transportation of raw materials or fin-
ished products. 

 
Table 4 
Occupational injuries in livestock and crop processing (2014–2025) and share of the agro-industrial complex 
 

Period 
Livestock processing: cases / fatali-

ties / affected 
Share of AIC, 

% 
Crop processing: cases / fatali-

ties / affected 
Share of AIC, 

% 
2014–2018 11 / 3 / 13 8.9 15 / 4 / 18 12.2 
2019–2021 7 / 2 / 8 9.6 9 / 3 / 11 12.3 

2022–2025* 9 / 2 / 10 7.1 13 / 3 / 16 10.2 
Note. The share of AIC (%) indicates the percentage of cases in the respective sub-sector out of the total number of occupational 
injuries in the agro-industrial complex (AIC) for the given period. The AIC figures for each period include the sum of cases across all 
agricultural domains, including crop production, livestock, fisheries, veterinary medicine, and processing industries. Livestock pro-
cessing comprises meat processing plants, dairies, etc. Crop processing includes elevators, groat mills, oil-extraction, sugar and bread 
factories, as well as other agricultural processing enterprises. Data for 2025 are preliminary as of August 

 
Table 5 
The most common causes of occupational accidents in the processing sector of the agro-industrial complex (2019–
2025) 
 

Cause / Circumstance Cases (%) Fatal (%) Typical incidents 
Technogenic injuries ~41 ~36 Falls from height, injuries during equipment operation, transport 
Safety violations ~18 ~21 Absence or improper use of PPE, non-compliance with regulations 
Electrical injuries ~13 ~16 Electric shock, work with faulty electrical installations 
Burial or collapse of bulk materials ~8 ~12 Burial in grain elevators, silos, or bunkers 
Road traffic accidents (RTA) ~8 ~6 Accidents during transportation of raw materials or products 
Fires and explosions ~6 ~7 Fires, explosions due to equipment malfunction or emergencies 

Other (poisoning, chemical injuries) ~6 ~2 
Ammonia vapor poisoning, disinfectant exposure, contact with 

chemicals 
Note. Road traffic accidents (RTA) refer to incidents occurring during the transportation of raw materials or products within the 
enterprise premises, as well as during logistical operations between individual units of the processing industry 

 
Violations of safety regulations and electrical injuries 

associated with the operation of faulty electrical installa-
tions play a significant role. Additional risk factors in-
clude incidents involving bulk materials, particularly 
burial in elevators and silos, as well as road traffic acci-
dents within the premises of enterprises. Although fires, 
explosions, and chemical poisoning are less frequent, 
such incidents can also result in severe consequences for 
employees. Overall, the structure of occupational injuries 
in the processing sector highlights the necessity of com-
prehensive technical safety measures, equipment up-
grades, and strict compliance with operational regulations. 

In the period from 2022 to 2025, according to opera-
tional reports and accident registries, occupational injuries 
directly related to military activities (such as shelling, 
mining, armed clashes, and unexploded ordnance) ac-
counted for approximately 7 to 12 percent of all cases 
across Ukraine. These results are consistent with current 
trends in occupational injury within the agricultural sec-
tor, especially in Ukraine, where the risk profile is signifi-

cantly exacerbated by the impact of military events 
(Grigorian, 2023). Resource constraints and an additional 
background of stress underscore the need to implement 
adaptive occupational safety management strategies that 
incorporate both organisational and technological aspects 
of safety. 

The impact of the human factor, deficiencies in train-
ing, and organisational shortcomings is confirmed by both 
international and national studies (Mahmoud et al., 2021; 
Johnson et al., 2021). A systematic approach to monitor-
ing and analysing production operations, with considera-
tion for the type of equipment, spatial organisation, and 
the level of staff training, enables the identification of the 
most hazardous areas and the development of targeted 
preventive measures (Mylostyvyi, 2023; Qi et al., 2024). 

The high rate of occupational injuries in the livestock 
sector is attributable not only to the use of machinery, but 
also to a significant proportion of injuries sustained dur-
ing animal handling, in accordance with the findings of 
Damroth et al. (2019) and Tulloch et al. (2023). An insuf-
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ficient level of staff training, disregard for safety stand-
ards, and the absence of regular instruction contribute to 
serious incidents among both experienced workers and 
younger employees, as also reflected in the studies by 
Weichelt et al. (2022). 

A similar pattern is observed in crop production, 
where most injuries occur during the operation of ma-
chinery, and fatal incidents are frequently associated with 
non-compliance with safety instructions, as evidenced by 
Kim et al. (2016) and Bhattarai et al. (2016). The most 
vulnerable body parts remain the upper limbs, with negli-
gence, inadequate use of personal protective equipment, 
and excessive physical workload being dominant risk 
factors. 

In the processing industry, the risk profile is also con-
sistent with global trends: injuries sustained while work-
ing with equipment, breaches of technological discipline, 
insufficient enforcement of standards, and poor instruc-
tion remain the main causes of occupational accidents 
(Prasetyo et al., 2022; Hösükler, 2022). An important 
contributing factor is the involvement of inexperienced or 
elderly staff in hazardous work (Ouattara et al., 2022). 

According to Kjestveit et al. (2021), effective injury 
prevention requires a comprehensive sociotechnical ap-
proach that takes into account both technological and 
behavioural factors, in particular the safety culture, regu-
lar training, and support at all levels of the organisation. 

A significant contribution to contemporary risk man-
agement systems is provided by the implementation of 
insurance (Tsarenko & Khalin, 2025), the continuous 
monitoring of compliance with instructions, and the mul-
tifactorial assessment of the production environment 
(Davoudi Kakhki et al., 2019). The integration of analyti-
cal and digital technologies, risk factor analysis using 
advanced models (Davoudi Kakhki et al., 2019; Wrze-
cińska et al., 2023), and increased staff awareness—all 
these measures contribute to reducing both the frequency 
and severity of injuries across all segments of the agro-
industrial complex. 

Finally, systematic analysis and monitoring of the 
causes of occupational injuries, as emphasised by 
Horodetskyi et al. (2024), enable the optimisation of risk 
management systems and the enhancement of personnel 
awareness, which is a key factor in reducing the overall 
incidence of injuries and fatalities within the sector. 

 
Conclusion 

 
The analysis of occupational injuries in the livestock 

and crop production sectors of Ukraine demonstrates an 
increase in their incidence during 2022–2025. This trend 
is primarily attributed to a higher proportion of manual 
labour, the seasonal nature of agricultural work, and the 
impact of military activities. In livestock production, the 
leading causes of accidents remain direct contact with 
animals, technogenic factors, and breaches of safety regu-
lations. In crop production, technogenic injuries during 
the operation of agricultural machinery, road traffic acci-
dents, and cases of burial or collapse of soil are most 
prevalent. The processing industry maintains a relatively 
steady level of occupational injuries, with the structure 
dominated by technogenic injuries, electrical traumas, 

accidents involving bulk materials, and incidents during 
the movement of raw materials and products. The increas-
ing share of injuries related to military risks, particularly 
in recent years, highlights the necessity for further im-
provement of occupational safety systems, modernisation 
of production processes, and the strengthening of preven-
tive and educational measures across all branches of the 
agro-industrial complex. 
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