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Abstract

Background The deteriorating security situation in Europe’s immediate neighbourhood has underscored the
importance of safeguarding food systems during conflict. Animal-sourced foods are essential for human nutrition and
play a critical role in maintaining national resilience, yet their production becomes highly vulnerable in wartime. This
study explores the resilience of Ukrainian animal-sourced food systems following the 2022 Russian invasion, focusing
on the perspectives of farmers and veterinarians.

Results Through 18 in-depth interviews with farmers and veterinarians across occupied and non-occupied regions,
the study examines perceived challenges, adaptive strategies, and preparedness levels. Respondents reported severe
disruptions, especially in occupied areas, including breakdowns in feed supply chains, delivery of medicines and
other essential logistics, prolonged power cuts, reduced livestock production, livestock losses, and staff shortages.
Adaptation strategies ranged from diversification to increased self-sufficiency, though outcomes varied widely. The
absence of crisis preparedness plans led to improvised responses in the early stages of the conflict. Interviewees
highlighted key factors for strengthening livestock and food system resilience during crises, emphasizing human
resources, technical preparedness, and contingency planning.

Conclusions The findings of this study highlight the importance of preparatory planning, resource reserves, skilled
personnel, and support networks. The experiences of Ukrainian farmers and veterinarians provide important insights
into how agricultural systems can become more adaptive and responsive during future crises, emphasizing the
need for flexibility, preparedness, and community collaboration. However, further research encompassing a wider
geographic scope and a broader range of stakeholders is needed to validate these findings.
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Background

The global security landscape is marked by instability
and unpredictability, with a significant deterioration in
the security situation across Europe’s immediate neigh-
bourhood [1]. In response, the European Parliament has
emphasized the need to increase agricultural resilience
to external shocks and reduce Europe’s dependency on
imports of critical inputs such as fertilisers and plant-
based proteins for animal feed [2]. A key aspect of crisis
preparedness is strengthening society’s ability to prevent
and respond to crises while ensuring the continued func-
tionality of essential services, including food production
and supply. Ensuring access to safe drinking water and
food is a fundamental component of national security,
necessitating coordinated efforts across individuals, busi-
nesses, municipalities, and government agencies [3].

Animal-sourced foods play a critical role in human
nutrition, providing essential macro- and micronutri-
ents [4]. However, they also serve as potential carriers
of zoonotic diseases, posing risks to public health. Con-
sequently, a resilient and sustainable livestock produc-
tion with healthy livestock is vital for maintaining food
security and safety [5]. The importance of resilience in
European farming systems has been increasingly rec-
ognized in agricultural policy, with recent studies high-
lighting significant regional and farm-type variability in
robustness, adaptability, and transformative capacity [5].
For instance, during the COVID-19 pandemic, farmers
across Europe had to rapidly adapt to supply chain dis-
ruptions, as exemplified by Austrian farmers who shifted
to direct marketing via online platforms when traditional
food markets closed in 2020 [6].

Despite the recognized importance of food system
resilience, there is a notable lack of scientific data on how
farmers and veterinarians, who among others are key
actors in the production of animal-sourced foods, are
affected in conflict zones. Existing studies provide some
insights: for example, research in Nigeria published in
2013 found that a majority of surveyed farmers lost pro-
ductive land due to conflict, leading to declines in sheep
and goat meat production [7]. Similarly, a much older
study from what was then Rhodesia (now Zimbabwe)
documented how the disruption of veterinary services
during a 7-year conflict led to severe outbreaks of zoo-
notic and livestock diseases, including foot-and-mouth
disease, anthrax, and rabies, resulting in significant
human and animal fatalities [8]. A slightly more recent
study in Afghanistan reported a marked increase in live-
stock mortality in conflict-affected regions, largely due to
the suspension of vaccination programs and anthelmintic
treatments [9]. Reports of high rabies incidence but low
numbers of submitted samples in Ukraine demonstrate
the challenges linked to maintaining surveillance and
control of serious diseases in times of armed conflict [10].
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These findings underscore the need to build robust pre-
paredness measures in peacetime to mitigate the impacts
of crises and armed conflicts.

The ongoing war in Ukraine provides a contemporary
case study of how armed conflict disrupts food produc-
tion systems. One year after Russia’s invasion unprec-
edented consequences for global agricultural markets,
food security, and nutrition were reported [11]. Figures
from 2022, show that attacks on Ukraine’s agricultural
infrastructure resulted in the destruction or damage of
over 84,200 pieces of agricultural machinery, the loss or
theft of four million tons of grains and oilseeds, and sig-
nificant damage to storage facilities for 9.4 million tons of
agricultural products [11]. Additionally, the war severely
impacted Ukraine’s energy infrastructure, with over 30%
of the country’s power grid damaged by Russian strikes as
of December 2022 [12]. This has led to major disruptions
in the dairy sector, as processing plants face difficulties
operating under emergency power shutdowns, thereby
affecting both food supply and price stability.

The overall aim of this study was to analyse Ukrainian
farmers’ and veterinarians’ perspectives on the resilience
of animal-sourced food production systems during the
armed conflict in Ukraine with special focus on chal-
lenges and lessons learned. The study had two specific
objectives:

i to explore farmers’ and veterinarians’ perceptions
of the challenges faced and adaptive strategies
adopted by farmers, veterinarians, and other key
stakeholders to sustain food production during
wartime; and

ii.  toexplore farmers’ and veterinarians’ experiences of
the level of preparedness among these groups prior
to the conflict. Insights gained from this research
may contribute to shaping more effective crisis-
response strategies and food security policies in
other European countries.

Methods

The study draws on qualitative methods and in-depth
interviews with key Ukrainian stakeholders in livestock
production: livestock farmers and farm managers—span-
ning the dairy, beef, pork, and poultry sector; livestock
veterinarians from various regions of the country and
one representative from the dairy industry. Qualitative
studies are widely used within the social and medical sci-
ences and are increasingly recognized within veterinary
science as well [13]. We aimed for variation in animal
species, production form, farm size and geographical
location (occupied and non-occupied areas) since we
hypothesized that these factors could potentially be
linked to different experiences [14]. Our intention was
to interview as many informants as possible, but with
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no numerical target. The participants were identified via
personal contact networks, via social media platforms,
email or telephone.

Two different interview guides were developed, one for
the veterinarians and one for the farmers and farm man-
agers, with approximately 7 questions each (Additional
file 1). The interview guides were pre-tested with one
farmer and one veterinarian to allow for improvements
and included both open-ended and closed questions. The
questions for farmers and farm managers covered aspects
such as farm characteristics, challenges connected to
livestock production, adjustments in the production that

Table 1 Characteristics of study participants (n=18)

No. Role Gender Production Occupied Farm
size

1 Farmer Man Dairy Yes Large
scale

2 Farmer Woman  Dairy No Large
scale

3 Farmer Man Dairy, beef No Large
scale

4 Farmer Man Pig No Small
scale

5 Farmer Man Pig Yes Me-
dium

scale

[§ Farmer Man Poultry No Large
scale

7 Farmer Man Pig Yes Me-
dium

scale

8 Farmer Man Poultry and No Large
pig scale

9 Farm manager Man Pig No Large
scale

10 Farmmanager Woman Pig No Large
scale

11 Farmmanager Man Poultry Yes Large
scale

12 Veterinarian Woman Pig No Me-
dium

scale

13 Veterinarian Man Dairy, beef Yes Large
scale

14 Veterinarian Man Dairy Yes Me-
dium

scale

15 Veterinarian Man Dairy, beef Yes Large
scale

16 Veterinarian Man Dairy, beef No Large
scale

17 State Woman Various No Small
veterinarian livestock to
large

scale

18  Technician Man Dairy Yes Large
company scale
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have been necessary, key factors seen as essential for
securing food production, and the level of preparedness
in place on the farm before the war.

The questions for veterinarians covered challenges and
adjustments connected to their daily work, their level of
preparedness in place before the war, and key factors that
they see as essential for securing animal food produc-
tion during a crisis or conflict. All participants were also
encouraged to reflect on related matters that they found
relevant.

All individual in-depth interviews were conducted
orally between June and September 2024 via the digital
platform Zoom (Zoom Communications, Inc, San José,
California, USA) by two of the authors (PL and NM). The
interviews were carried out in either Ukrainian or Rus-
sian, depending on the participants’ native language. All
interviews were recorded, transcribed, and translated
into Swedish by NM. Thematic analysis, an approach
commonly used in qualitative research, was conducted
to identify and interpret patterns and themes within the
interview data [15, 16]. In parallel with the manual trans-
lation process, an initial analysis was conducted and
descriptive themes inspired by the question guide and
informed by relevant literature, were developed. In addi-
tion, the recordings were transcribed and translated by
an Al tool (Transcribe, Routes Software SRL, Lomazzo,
Italy) to help identify quotes across all interviews illus-
trating the themes. These Al-generated excerpts were
then double-checked and verified by NM and PL and
read by ER and HG. The themes where subsequently
adjusted based on discussions in the research group.
The thematic analysis primarily followed an inductive
approach, allowing themes to emerge directly from the
participants’ narratives rather than being imposed by
pre-existing theoretical frameworks.

Result

Participants

A total of 18 respondents participated in the study,
including 14 men and 4 women (Table 1). The interviews
ranged in length from 16 to 70 min. Three respondents
were farm managers, eight were farmers, one worked as
a technician in a dairy company, and six were veterinari-
ans (one of these represented a state veterinary clinic and
the others were employed on farms). The respondents
came from various regions across Ukraine, including
four regions that had been occupied by Russian forces.
Eight of the farms had been occupied for various lengths
of time, but none of the farms were occupied during the
interview. Seven farms were engaged in dairy produc-
tion, with a large variation in herd sizes—ranging from
200 to 2200 dairy cows, and four of the farms were also
involved in beef production. Pig production was present
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Table 2 Drivers and consequences of production changes
across farms in occupied and non-occupied Ukraine
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Table 3 lllustrative quotes on drivers and impacts of Ukrainian
livestock production changes after the invasion

Farms in occupied areas

Farms in non-occupied areas

Production losses and operational
disruptions

« Loss of livestock and significant
declines in production resulting from
factors such as feed shortages, and
reduced milking frequency

« Closure of slaughterhouses and dis-
rupted logistics, causing milk disposal,
overcrowding of animals, or forced
redistribution of products

Market access and logistics

« Cut-off from dairy processors and
feed suppliers

- Feed shortages leading to emer-
gency measures such as donating
animals to civilians, and releasing

Production adjustments

« Deliberate production reduc-
tions (to protect animal health)
- Stable production where
herds and inputs were
maintained

Market access and strategy
shifts

- Farms diversified into value-
added processing

+ Some producers shifted mar-
ket channels (e.g., from whole-

livestock which led to severe animal
welfare issues

sale to processed products)

- Farms generally maintained
access to feed and processors,
though with delays.

« Panic buying at the start of
the war sometimes increased
demand, especially for eggs
and poultry

on seven farms, ranging from small-scale producers with
just a few sows to large-scale operations with thousands
of sows. Three farmers focused on poultry production:
one operated a small-scale subsistence farm, while the
other two ran large-scale commercial farms. One farm
was completely destroyed during the war, and another
was severely damaged. A farm located in eastern Ukraine
was evacuated to the western part of the country in the
beginning of 2022.

The analysis of the interviews identified seven themes
describing the experience and lessons learned in main-
taining animal-source food production in Ukraine fol-
lowing the Russian invasion: Drivers and consequences of
production changes; Electricity, fuel and access to clean
water; Feed supply and logistics; Veterinary services, ani-
mal health, and biosecurity; Workforce challenges; Pre-
paredness plans, and state support after the invasion; and
Key factors for farm resilience.

Drivers and consequences of production changes after the
Russian invasion

While all interviewees described that the Russian inva-
sion had required large adjustments, their experiences
varied depending on if they worked in farms within or
outside areas occupied by the Russian troops. Table 2
summarises key findings comparing farms in occupied
and non-occupied areas connected to drivers and con-
sequences of production changes after the Russian inva-
sion, and Table 3 presents illustrative quotes connected
to this theme.

All work was kept to a minimum, you only tried to keep it running. [...]
Nothing extra was done to improve the conditions. Only the most basic
was done to keep the animals alive

(Interview no 1)

[...] the biggest problem that arises at the beginning of a situation like
this is the production stoppage. The dairies did not accept milk. And |
have already said that we have 70-80 tons of milk per day, and we must
get rid of it somehow. (Interview no 2)

And when the war began, well, we converted our entire farm in, |
would say, about two months. We were already producing canned
goods, patés, and partially sausages. Then we started, yes, it didn't last
very long, but we started a line for pies and dumplings. But then we
hired people, because it was very difficult to do everything ourselves.
They started feeding people at the roadblocks. Then they delivered
food to the [military] units. There were many units gathered there at
that time. We cooked food. We had arranged a dining hall. (Interview
no 4)

[About sows being let out] About 100 sows. And on each one, about
10-12 piglets. Something like that. Yes, where they went, ran off to, |
don't know, | can't say. Terrible. (Interview no 5)

| explained that we could not and did not have the moral right to
simply abandon everything and leave. (Interview no 14)

[Regarding the reduction from three to two milkings.] And the animals,
well, at first they were anxious, they were used to being milked. But
then, as there was no concentrated feed, their production gradually
decreased. (Interview no 14)

[...]We didn't reduce the herd at all. For the people, this is their job,
and [...]it's food security for people. (Interview no 3)

[About discarding milk] Then we started pouring it out on... Well, on
the road, on the asphalt. Then | decided to collect it anyway and use it
to feed the calves, the young animals. (Interview no 14)

[About requirements for meeting EU standards]. | have to say that when
we first saw the requirements we had to meet, many of my colleagues
simply gave up and shut down their operations. Not all of farming,

but the milk production. We started to improve, even though it was
difficult, and step by step we reached the level we are at today. And we
meet all those standards. (Interview no 13)

[...] We didn't hold back from anyone, there were queues 50 m long to
get milk. So we just distributed milk. (Interview no 14)

[About overcrowded stables]. Come and get your heifers, we have so
many of our own. We [...] had many of our own heifers, and theirs were
taking up space. We understood them when they said: We can‘t come
get them, there are tanks here, the military won't let us. Somehow we
arranged space in the calving pens and converted areas so that the
heifers could calve there. (Interview no 13)

Among the respondents, four farmers, three veterinari-
ans, and one employee at a dairy facility were working on
holdings in areas that had been occupied. All these eight
interviewees described major adjustments triggered by
the Russian invasion. Several recurring topics emerged:
declining production, severe disruptions in logistics, the
loss of livestock and personnel, and a strategic reorien-
tation towards self-sufficiency and diversification, exem-
plified by initiatives such as on-farm food production
and various forms of value addition such as butchering
or even producing ready-to eat food products. There
was also a pronounced emphasis on safeguarding the
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well-being of personnel and ensuring the survival of live-
stock, rather than focusing solely on financial returns.

Four of the interviewees working on farms with dairy
production found themselves operating in occupied ter-
ritory. They were forced to reduce milking frequency
from three to two times per day, resulting in a sharp
decline in milk yields. One reported that daily production
decreased from approximately 25-35 L per cow before
the occupation to just 10-15 L thereafter. Contribut-
ing factors included limited access to concentrated feed,
heightened stress levels among the animals, and essen-
tial staff mobilized to the front or leaving their positions
due to safety concerns. In the early phase of occupation,
farmers were cut off from dairy processors, forcing them
to either distribute milk to local communities, repur-
pose it as calf feed, or discard it entirely. The shutdown of
slaughterhouses also created significant challenges, lead-
ing to overcrowding in some farms. Over time, however,
some operations managed to resume sales by establishing
alternative logistics channels and accessing new markets.
One farmer specifically mentioned the European Union
and Asia as key destinations.

Two interviewees involved in pig farming also found
themselves in occupied areas, suffering both direct
destruction and acute logistical breakdowns. One inter-
viewee recounted that during the 2014 invasion of
Crimea, nearly their entire herd was lost and equipment
destroyed. Although they managed to partially restore
operations, the 2022 invasion once again brought pro-
duction to a complete standstill. Both interviewees con-
nected to pig production reported severe shortages of
feed and water, leading them to either donate pigs to
the civilian population or release them into the areas
surrounding the farm. The latter caused animal welfare
issues that were described as horrific—for instance, the
carcasses of dead pigs emitted odours that attracted feral
dogs, which subsequently hunted the surviving animals.
Reconstruction efforts have since commenced on one of
the farms following liberation, but operational capacity
remains severely constrained.

One of the poultry producers ended up in an occupied
area and faced devastating impacts, including the loss of
hundreds of thousands of birds. Despite this, the pro-
ducer chose to resume operations at a new location and
has since succeeded in more than doubling their produc-
tion. At the time of the interview, preparations were also
underway to expand into the processing of poultry meat,
demonstrating a resilient and forward-looking approach
despite the setbacks encountered.

The interviewees operating outside of Russian-occu-
pied territories reported varying degrees of production
changes in response to the war, largely influenced by
market disruptions, logistical constraints, and a focus on
sustaining animal welfare and workforce stability.
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Among dairy producers, responses varied. One pro-
ducer deliberately reduced milk output to prioritise
animal health, adjusting feeding regimes to less concen-
trated diets, which led to a temporary drop in production
and animal weight loss. In contrast, another dairy and
meat producer maintained stable production levels, opt-
ing not to reduce herd size or change production strat-
egies to avoid long-term losses in productivity. Another
integrated producer of milk, meat, and grain also main-
tained production volumes but faced initial losses due
to market instability, with disruptions in milk collection
causing early uncertainty. Nevertheless, they later stabi-
lized operations and resumed exports.

Pig farming enterprises outside of occupied territory
exhibited a range of adaptive strategies. Some producers
made no significant changes to production volumes but
introduced genetic improvements, such as crossbreed-
ing for enhanced meat yield, and renewed boar stocks.
Others shifted their market orientation, transitioning
from wholesale to value-adding pork processing, includ-
ing the production of preserved goods like sausages
and paté, to secure higher margins and meet domestic
demand. Another pig farm, benefiting from population
movements from occupied areas, and military demand,
expanded sow numbers from 400 to 700 and increased
the total herd to several thousands. They also transi-
tioned to higher-yield breeds and switched to commer-
cial premixed feed to ensure quality and consistency.
Another pig producer emphasized the need for rapid
processing and sales to mitigate market volatility, acceler-
ating production cycles and engaging administrative staff
in farm operations to address labour shortages. Despite
challenges, maintaining workforce retention and timely
salary payments remained a priority.

The poultry farms outside of occupied areas largely
maintained stable production levels, though strategic
adjustments were made. One producer shifted focus
from broiler meat to egg production due to its lower
market risk and easier sales during wartime. To safe-
guard livestock, they relocated much of their produc-
tion to western Ukraine, where security conditions were
relatively better. Increased consumer demand, driven by
panic buying in the beginning of the war, further influ-
enced production decisions. One farm described that
the war led to an enormous increase in the demand for
eggs and birds "since people started to panic and bought
everything so to speak, in order to stock up” (Interview no
6). Another poultry enterprise reported stable operations
and continued feed production, although they experi-
enced a 10-15% reduction in workforce due to military
mobilization.



Mammadova et al. Acta Veterinaria Scandinavica (2026) 68:4

Challenges with electricity, fuel and access to clean water
All interviewees, whether located inside or outside occu-
pied areas, described frequent and prolonged power
outages as a major challenge for their operations. These
disruptions not only hindered daily activities but also
drove up operational costs and created long-term uncer-
tainties about production continuity. Damage to the elec-
trical grid, deliberate destruction of infrastructure, and
proximity to frontlines led to extended periods without
electricity—in some cases lasting over a month.

The power cuts severely affected critical farm functions
such as feed preparation, milking systems, water supply,
ventilation, and refrigeration. Many farms acquired gen-
erators to sustain essential operations; however, these
systems were often insufficient or suffered mechani-
cal failures under prolonged use. Furthermore, the ris-
ing demand for electricity—particularly during extreme
weather events such as the summer heatwave of 2024—
placed additional strain on already limited resources, as
described by one farmer. Also, the situation was exacer-
bated by fuel shortages becoming a critical bottleneck.
With diesel and gasoline supplies highly restricted, due to
skyrocketing prices and, in some areas, occupation forces
seizing control of fuel depots, farmers were forced to
ration fuel strictly. Even farms with initial reserves soon
faced critical shortages, prioritizing essential activities
such as running generators, maintaining water supply,
and transporting milk to dairies. Some resorted to bor-
rowing or purchasing fuel from neighbouring communi-
ties to keep their operations running.

Access to clean water was closely linked to the avail-
ability of electricity and fuel. While many farms had
their own wells, reliance on electric pumps made water
supply vulnerable to power cuts. If generators were
available and functioning, water access could be main-
tained. However, fuel shortages and mechanical failures
of generators frequently jeopardized water availability,

Table 4 lllustrative quotes from Ukrainian farmers and
veterinarians on electricity, fuel, and water access

[...] for the sowing campaign, which was due to start in March, we had
already stocked up on fuel. This fuel was bought in advance because it
came in one big delivery. It saved us. Nobody thought—and everyone
assured us that there would be no war, that it was just a game. (Inter-
view no 3)

If we could go back in time, we would have bought that generator
earlier. It would have solved our situation for a couple of months.
(Interview no 12)

Yes, when all of this started, when they started shooting at the power
supply, we bought two of them [generators] in the beginning, during
the first days. We paid too much money for them, because there was
such hysteria around these generators. (Interview no 13)

We didn't have any problems with water because we had wells—yes,
each farm has its own well. (Interview no 10)

[...] people even tried to fetch water from a nearby lake. (Interview no
7)
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complicating animal care and farm operations—espe-
cially during freezing winter temperatures, when the lack
of electricity led to frozen water pipes. Bombing of water
infrastructure in some regions further exacerbated the
situation. Some farms near conflict zones reported that
attacks on local pump stations forced them to seek alter-
native water sources, including transporting water from
nearby lakes or collecting rainwater, although these mea-
sures were risky and unreliable due to ongoing hostilities.

Furthermore, the combination of electricity short-
ages and limited fuel and water supplies led to secondary
losses, including equipment failures, fires caused by over-
heating machinery, and the spoilage of stored products.
Despite proactive efforts to stockpile fuel and secure
backup power sources, many producers struggled to
maintain stable production during these major stresses.
See Table 4 for illustrative quotes.

Challenges with feed supply and logistics

The interviewees described how the conflict caused pro-
found disruptions to both feed supply chains and other
logistics, with destruction of roads and bridges and in
some cases entire regions subjected to hostile control.
The combined impact of these shortages and infrastruc-
tural failures severely undermined farm operations,
resulting in substantial economic losses and, in extreme
cases, making it necessary to either abandon livestock
or slaughter entire herds or flocks. A majority of respon-
dents (12 out of 18) reported major difficulties with feed
procurement, largely due to the destruction of infra-
structure and widespread logistical breakdowns. Only a
few farms with self-sufficient feed production stated that
they had avoided these challenges. Shortages of critical
feed components, particularly soybean meal—a primary
protein source—forced many farms to adjust their feed-
ing strategies, substituting soy with lower-quality alter-
natives such as sunflower meal and corn feed. One dairy
producer reported a reduced milk yield by approximately
2.5-3 L per cow, poorer animal health, and extended ges-
tation periods by an estimated 4—5 days.

Power cuts further exacerbated the situation, halting
production at farms with on-site feed processing facili-
ties. Although some farms had reserves of concentrate
or grain, transport bottlenecks severely limited access to
both external supplies and existing stocks. One producer,
whose facility was in the middle of a conflict zone, expe-
rienced catastrophic losses. Despite holding substan-
tial maize reserves (~ 3000 tonnes), the farm was forced
to slaughter all adult poultry and distribute them free
of charge to the local population due to an inability to
access and process these feed stocks, resulting in signifi-
cant economic losses. To supplement limited resources,
another farm increasingly relied on roughage to conserve
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concentrate reserves, but these measures proved insuffi-
cient under prolonged crisis conditions.

Blocked transport routes not only restricted access to
feed and fuel, but also prevented the movement of live
animals and products to markets. In some areas, logis-
tics systems ceased functioning entirely, forcing farms
to delay or halt production. One farmer reported that
export contracts were cancelled, forcing them to sell
meat and dairy products on the domestic market at sig-
nificantly lower prices. Even after regions were de-occu-
pied, the extensive damage to transport infrastructure
continued to impede the recovery of supply chains on
many farms. See Table 5 for illustrative quotes.

Challenges in veterinary services, animal health, and
biosecurity

A vast majority of the respondents reported that the
conflict severely disrupted access to veterinary services,
medicines, and sometimes also semen and artificial
insemination (AI) services. Although many of the farms
initially had stockpiles of medicines and vaccines, sup-
ply chain disruptions and staff shortages quickly led to
critical shortages, particularly of vaccines, disinfectants,
and AI supplies. The mobilization of veterinary person-
nel and the departure of specialists further strained the
availability of services. Many farms experienced delays
in preventive healthcare, delaying animal vaccination for
weeks. Stress from constant shelling led to animal inju-
ries and poor animal welfare. While the situation gradu-
ally improved over time on most farms, with external
assistance and the re-establishment of vaccination rou-
tines, the early months of the conflict were marked by
significant challenges in animal health management and
disease prevention at many farms.

Three respondents reported an increased incidence of
animal diseases, one pig farm, and two dairy farms. A
dairy farm with approximately 500 animals experienced
ten cases of pneumonia among young animals, the other
dairy farm saw an increase in cases of acidosis/ketosis
due to imposed changes in feeding and milking routines.
The pig farm reported that the introduction of new ani-
mals led to outbreaks of infections such as mycoplasma
and other diseases, contributing to increased workload
and stress. Furthermore, emergence of new diseases
was associated with herd expansion. Additionally, two
pig farms reported signs of African swine fever, but no
confirmed cases occurred on either farm. However, out-
breaks of African swine fever were reported in the sur-
rounding area.

At one large dairy farm, bombings resulted in the loss
of 27 animals, with many others sustaining severe inju-
ries, including shrapnel wounds and deep lacerations.
One large cattle farm reported the loss of 35 animals
due to various injuries. Another pig farm reported that
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Table 5 lllustrative quotes by Ukrainian farmers and
veterinarians connected to challenges with feed supply and
logistics

[About a high-producing cow] Stopping it is like trying to stop a
Mercedes on the Autobahn. Do you understand? It's very difficult. [...]
And of course, because of the feed, due to the introduction of large
amounts of straw, milk production started to decline. (Interview no 2)
Logistics, that was a difficult issue—especially during the first 2 months,
it was very hard to find anything at all, no one understood what was
happening, where to go, or what to do. (Interview no 12)

Table 6 lllustrative quotes by Ukrainian farmers connected

to experiences with veterinary services, animal health, and
biosecurity

[about African swine fever] How we struggled, we completely isolated
ourselves. [...] Started taking care of biosecurity more, more actively—
how should | put it—more seriously, you could say. (Interview no 4)

[...]all our vaccines are foreign. At the beginning of the war, there were
problems with everything. (Interview no 3)

When productivity fell, the number of new cases of mastitis in the cows
also decreased significantly. There were almost none. And if there were
any, | can say that no one cared particularly much about it. (Interview
no 13)

biosecurity measures were compromised due to ongoing
construction and staff shortages, affecting the mainte-
nance of safety protocols. The veterinary clinic reported
an increase in rabies cases, attributed to the suspen-
sion of wildlife vaccination programs in 2022 due to the
onset of the war. In response, door-to-door preventive
rabies vaccinations were initiated. Also, one dairy farm
reported a decreased incidence of mastitis, which they
attributed to reduced productivity. See Table 6 for illus-
trative quotes.

One of the interviewed veterinarians, working across
multiple farms, reported significant organizational
restructuring, including the consolidation of districts
that reduced the geographical area of responsibility.
While these changes streamlined certain aspects of the
work, they also introduced new challenges to veterinary
practice and service delivery.

Workforce challenges

Most participants reported that the war led to significant
workforce disruptions, with many employees mobilized
to the front or leaving their positions due to safety con-
cerns, or even being killed when the farm was bombed.
This resulted in acute labour shortages and increased
workloads for the remaining staff, many of whom had
to take on multiple roles and responsibilities. Women,
including those nearing retirement age, increasingly per-
formed physically demanding tasks traditionally handled
by men. Despite efforts such as wage increases and rapid
training of new recruits at some farms, the loss of male
workers, in particular, has been difficult to compensate
for. While some farms reported only marginal staffing
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changes, others faced catastrophic shortages, with up to
80% of workers evacuating during periods of active con-
flict. Over time, staffing levels have somewhat stabilized,
but recruitment remains challenging at many farms,
especially of male workers. Some respondents reported
significant psychological strain among employees,
including cases of fatalities and displacement, yet they
also demonstrated a strong resolve to rebuild and adapt
to the harsh realities of war. See Table 7 for illustrative
quotes.

Preparedness plans before 2022 and state support after
the invasion

All interviewees reported that they did not really believe
there would be a war and were therefore unprepared.
Most described limited preparedness, with no formal
crisis plans in place. Farms typically maintained basic
reserves of feed, fuel, water, and medicines, sufficient for
only 1 to 2 months, which proved inadequate for pro-
longed disruptions. A few farms had generators to secure
electricity, but energy supply remained a vulnerability,
and most lacked dedicated shelters or clear evacuation
plans for livestock. Overall, preparedness relied on basic
self-sufficiency rather than structured crisis manage-
ment. Although there was some awareness of potential
risks, the prospect of full-scale conflict seemed remote,
and contingency planning was minimal. When the inva-
sion began, the interviewed farmers and farm managers
were severely affected by supply chain disruptions and
shortages. With limited access to state aid, many farms
relied on external support and improvised solutions, such
as acquiring additional generators and stockpiling essen-
tial resources, to sustain operations. A few respondents
noted that government support programmes were sus-
pended or difficult to access during the war, leading to
low expectations for state assistance. Instead, neighbours
and personal networks emerged as vital sources of sup-
port. These experiences have since driven some farms
to strengthen their resilience and develop more robust
emergency preparedness strategies. See Table 8 for illus-
trative quotes.

Key factors for farm resilience in crisis situations

All interviewees identified several critical factors for
improving the resilience of livestock farms and animal-
sourced food production during crises such as armed
conflict. They consistently emphasised the importance of
human resources, technical preparedness, and clear con-
tingency planning. Skilled and well-prepared staff were
seen as one of the most crucial assets, with training in
crisis response and first aid for people and animals as well
as clear roles and psychological readiness highlighted as
essential. One farmer summarised this priority clearly,
stating that “the first and most important factor is the
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Table 7 lllustrative quotes by Ukrainian farmers and
veterinarians connected to workforce challenges

We're keeping them in this situation with a fairly high salary because
we've reviewed the salary; we're keeping people so that they don't
move, and some people we're just reserving, since it's critical infrastruc-
ture, the food industry, so it's allowed to reserve, and some people are
just reserved. [...] When it comes to specialists, it's not possible to find a
specialist. (Interview no 3)

Yes, first and foremost it affects the staff resources. | see that there's no
one who can work, and that's the scariest thing. You can buy tractors,
but not people... (Interview no 14)

Our biggest problem at present, just like since February 24th, is the
staff. First, some fled, then many were mobilized, and the mobilization
is still ongoing. Our main issue is the staff and who is going to work.
(Interview no 15)

Table 8 lllustrative quotes on Ukrainian farmers'and
veterinarians’ preparedness before 2022 and post-invasion
support

[About preparedness for the war] We had no idea. And the situation

is such that not even during the first week, or the second week, could
one believe that something like this could happen. Sometimes you sit
there, and even now it’s very hard to believe it. (Interview no 1)

We had no plans. We were living our lives as usual. There were only a
few hours left until the occupation. (Interview no 14)

[About challenges related to state support] Currently, all government
support is suspended until the war is over. There are programs where
they are working on projects to help pig farming, but there are no ac-
tive programs yet. (Interview no 12)

[About challenges related to state support] The state probably
shouldn't support us too much. After all, there were others to support,
right? I mean, there’s the defense forces and so on. So we support the
army. So we don't really expect much support from the state. And there
never really has been either. (Interview no 8)

people, the staff’ (Interview no 1). One farmer stressed
the urgent need to introduce first aid training for people
on the farm, underlining that in times of crisis, the ability
to act swiftly and provide proper assistance can be life-
saving, and should therefore be an integral part of future
preparedness strategies.

All farmers except one identified reliable energy sup-
ply as a key factor, highlighting preparedness strate-
gies such as access to multiple generators, sufficient fuel
reserves, and alternative energy sources like solar panels
as essential for sustaining operations. The availability of
essential reserves, including feed, veterinary medicines,
spare parts, and water, was also mentioned as critical to
sustaining livestock production during disruptions. The
farmers also stressed the importance of having reserves
large enough to cover long time periods, one farmer men-
tioned at least 6 months to avoid immediate vulnerability.

Also, clear emergency plans were seen as necessary,
especially those covering evacuation strategies for both
animals and staff, alongside the flexibility to adapt opera-
tions as conditions change. Some farmers also under-
lined the importance of secure water supplies, adequate
storage for products, and reliable transport solutions to
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ensure continuity of production and distribution. Fur-
thermore, some farmers emphasised that establishing
robust networks with suppliers, veterinarians, and neigh-
bouring farms was essential for maintaining support
and facilitating the exchange of critical resources during
crises. In addition, the ability to adjust production and
maintain sales channels, including on-farm processing,
increased both autonomy and resilience. However, while
many measures can mitigate risks, farmers also acknowl-
edged that direct exposure to conflict zones may still
lead to unavoidable losses. One farmer reflected on this
stating: “Even if there is feed available and whatever the
circumstances, when the farm is surrounded and Russian
troops are two kilometres away where fighting is going on,
it does not matter if you have reserves. The farm could
be bombed and destroyed at any time. It is important to
make the right decisions to avoid suffering for the animals
and to avoid risking the lives of the entire staff” (Interview
no 11). This underscores the need for flexibility and rapid
decision-making in extreme situations. See Table 9 for
more illustrative quotes.

Discussion

This study examines the challenges and lessons learned
by some Ukrainian farmers and veterinarians following
the Russian invasion in 2022. All interviews revealed the
need for production adjustments, with key differences
between occupied and non-occupied areas. These find-
ings align with prior research showing that frontline and
occupied regions in Ukraine faced the greatest economic
losses in livestock production [17], and mirror evidence
from Ethiopia, where conflict similarly reduced crop and
livestock productivity [18].

Across interviews, there was a strong emphasis on safe-
guarding both personnel and animals, prioritizing welfare
over profit. Despite psychological stress, displacement,
and fatalities, respondents demonstrated resilience and
a commitment to adaptation. Comparable patterns have
been observed in Ghana, where livestock farmers persist
despite drought and conflict, supporting both livelihoods
and the national economy [19, 20].

For dairy farmers, occupation caused severe disrup-
tions. Milking frequency had to be reduced due to feed
shortages, staff losses, and animal stress, sharply lower-
ing yields. Dairy farmers were cut off from processors
and forced to give away, repurpose, or discard milk,
while slaughterhouse closures created additional chal-
lenges such as overcrowding. Similar issues affected
dairy supply chains in China and the United States dur-
ing the COVID-19 pandemic [21]. Pig producers in
occupied areas faced destruction and supply shortages,
forcing them to release or donate animals, raising major
animal welfare concerns. A major poultry farm also suf-
fered catastrophic losses—challenges also reported in
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Table 9 lllustrative quotes on key factors for farm resilience in
crisis situations

The most important thing is, of course, the people [...] Yes, basically
how the team functions, all of that is crucial. (Interview no 1)

The staff, yes, the most important thing is not to lose optimism. Humor
helps us a lot. We have a very good team, we have such a team, and we
are almost, well, the core team, so to speak, yes, it has hardly changed.
(Interview no 3)

That is to say, maybe the reserve should have been for two months,
not three months. There's no reason for me to buy more than that.
Especially since it was unclear whether these supplies would be useful,
whether there would be any evacuation, and that also makes it ques-
tionable. (Interview no 12)

| wouldn't work if | didn't have a feed base for six months on the farm,
fuel. Yes, in short, everything that ensures the farm’s operation, it must
be there for the next six months. (Interview no 6)

[...]if it's municipal water supply, maybe there’s no water. So, for
example, if it's about poultry facilities, there must be large tanks — ten,
twenty, thirty tons, depending on the number of animals. We have
tanks at many poultry facilities because anything can happen to the
water, and birds don't survive long without water. (Interview no 8)

conflict-affected Ethiopian regions [22]. Operators out-
side of Russian-occupied territories reported varying
degrees of production changes in response to the war,
largely influenced by market disruptions, logistical con-
straints, and a focus on sustaining animal welfare and
workforce stability. Some farms established alternative
logistical channels and entered new markets, and a few
even increased their production. Similarly, other research
from Ukraine indicates that some companies operating
outside conflict zones experienced a relative increase in
revenues [23] and that many businesses quickly adapted
to the new situation [24], although these studies do not
focus specifically on farming and food production. Nev-
ertheless, the underlying mechanisms—such as reor-
ganising supply networks, diversifying markets, and
strengthening crisis preparedness—remain relevant for
livestock production.

Frequent and prolonged power cuts disrupted farm
operations across all locations, affecting critical processes
such as feed preparation, milking, water supply, and
refrigeration. A recent report confirms that small- and
medium-sized Ukrainian farmers continue to struggle
with power outages, resulting in reduced production vol-
umes [25].

Access to clean water varied but was sometimes com-
promised due to dependence on electric pumps. In con-
flict zones, infrastructure damage and attacks on pump
stations forced reliance on unsafe sources like lake or
rainwater. Restoring irrigation systems, including sec-
ondary networks, is reported to be vital for boosting agri-
cultural production in areas impacted by the Kakhovka
Dam’s destruction [26].

The conflict also caused severe disruptions to agri-
cultural logistics including feed supply chains, trans-
porting of live animals and products to markets, due to
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widespread infrastructure destruction and hostile ter-
ritorial control. These challenges led to major economic
losses, as supported by a recent report from Ukraine
where logistical disruptions are emphasised as one of the
primary challenges facing the agricultural sector [26].

Access to veterinary services, medicines and disinfec-
tants was also disrupted, with negative impacts on ani-
mal health and welfare, although conditions gradually
improved with external aid and resumed routines. Nota-
bly, no major rise in animal diseases on the farms was
reported, contrasting with findings from Zimbabwe [8]
and Afghanistan [9].

The war also caused severe workforce disruptions,
resulting in acute labour shortages. Although staffing
has partially stabilized, recruitment remains a significant
issue. Labour shortages have also been highlighted as a
key factor in reduced production in a recent report by the
Ukraine Crisis Analysis Team [26].

One of the final questions addressed preparedness
plans before 2022. It became clear that none of the farm-
ers had anticipated war and were largely unprepared,
lacking formal crisis plans. A similar failure to believe
that a full-scale invasion would really happen, despite
existing plans, is reflected in other research [24]. Cri-
sis preparedness has even been referred to as ‘mission
impossible’ due to the multi-faceted challenges [27].
Most farms relied on basic self-sufficiency, with limited
stockpiles of fuel, feed, and medicine, and few emergency
systems like generators or shelters. This shows the diffi-
culty of planning for low-probability, high-impact events.
As a result, improving preparedness will require not only
individual effort but also external support, for example
through targeted training programmes, subsidies for
emergency equipment, and improved access to veteri-
nary and logistical resources.

As previously discussed, the onset of conflict caused
major disruptions, prompting improvised solutions and
reliance on external support. These challenges have since
motivated some farms to improve resilience and develop
better emergency strategies. Similarly, research from
Germany on the 2021 Western Europe floods found that,
despite widespread risk awareness, actual preparedness
remained low [28].

When asked to identify key strategies for enhancing
livestock farm resilience during crises like armed conflict,
respondents stressed the need for well-trained person-
nel, especially in preparedness planning, crisis manage-
ment (including handling people under stress and quickly
evacuating animals), and first aid for both humans and
animals. Ensuring a stable energy supply through mul-
tiple generators and alternative sources was considered
essential, along with long-term reserves of feed, water,
and veterinary supplies. Respondents also emphasized
clear, adaptable emergency plans, secure storage, reliable
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transport, and strong support networks with suppliers
and neighbouring farms. Several of the proposed mea-
sures are achievable but depend on broader infrastructure
functioning and stable supply chains. In active conflict
settings, these conditions are often compromised, which
limits what individual farms can realistically accomplish
independently. While these measures help mitigate risks,
farmers noted that proximity to active conflict zones can
still result in unavoidable losses—highlighting the impor-
tance of flexibility and rapid, safety-focused decisions.
This underscores that while the recommended mea-
sures can enhance resilience, they cannot eliminate risk.
Thus, the most feasible strategies appear to be those that
strengthen flexibility, rapid decision-making, and safety-
oriented responses rather than those requiring extensive
long-term investments that may be destroyed or inacces-
sible during conflict.

The study’s limitations include a small sample size,
reducing generalizability. The interviews were not
intended to be representative for Ukraine’s animal-
sourced food production, but rather to capture some
experiences and lessons learned during conflict. Despite
the limited number of interviews, recurring themes
across varied regions and respondents suggest a degree
of consistency and reliability. Future research should
expand to a wider range of regions and stakeholders
across the food system, including suppliers, processors,
distributors, authorities, and farmer associations. Their
perspectives on supply chain disruptions and emergency
response would help validate and deepen the insights
gained from farmers and veterinarians.

Conclusions

This study sheds light on the profound and multifaceted
impact of the Russian invasion on key actors in Ukrainian
livestock production, highlighting both the vulnerabil-
ity and resilience of farmers and veterinarians operating
under extreme conditions. The findings illustrate how
proximity to active conflict zones shapes the scale and
nature of disruption, with occupied areas experiencing
the most severe breakdowns in production, logistics,
and animal welfare. Key lessons from this study include
the importance of maintaining long-term reserves and
backup systems, the need for robust emergency protocols
and support networks, and the essential role of skilled
personnel. The results also highlight that even the best-
prepared operations remain susceptible to the uncontrol-
lable nature of war and a critical need for anticipatory
resilience planning in regions vulnerable to geopolitical
instability. The experiences of Ukrainian farmers and vet-
erinarians provide important insights into how agricul-
tural systems can become more adaptive and responsive
during future crises, emphasizing the need for flexibility,
preparedness, and community collaboration.
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