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Mobile slaughterhouses were first mentioned in 1960 and were used to process the car-
casses of hunted deer. Today, the use of these facilities for slaughtering animals, process-
ing carcasses and cooling meat is primarily for the slaughter of farm animals (dairy cows)
that have difficulty moving and cannot tolerate long transport durations. These mobile
units are also used nowadays for the slaughter of lambs (prior to weaning) that are not
used to drinking water, and when the transport is longer than 10 hours. Most often, the use
of mobile slaughterhouses is related to the well-being of animals, i.e., to mitigating the
numerous stressful situations that animals go through from their place of residence to the
stunning box. However, meat quality is also a factor in the use of these slaughterhouses.
Consumers who are particularly interested in animal welfare are ready to pay a higher
price for meat obtained from animals that are exposed to less stress (which typically arises
from long transport, lack of food and water, overcrowded vehicles or weather conditions).
The other main advantage of mobile slaughterhouses is, in addition to reducing the length
of transport, the forging of direct connections between breeders and slaughterhouses (no
intermediaries, buyers). This is of particular importance for the mountainous areas of
Serbia, where small ruminants are mostly raised in peasant households with a small num-
ber of animals. The use of mobile slaughterhouses would reduce the number of animals
slaughtered by households (small ruminants, piglets) outside veterinary supervision. For
the application of mobile slaughterhouses, a good knowledge of the raw material base
(species and number of animals, volume of animal feed production), demographic data,
roads, energy, water resources, etc., is necessary. Mobile slaughterhouses must meet all
the operating conditions that apply to stationary slaughterhouses.

1. Introduction

worldwide. Although the percentage of small rumi-
nant meat production among the total meat produc-

Agriculture and food production have always
been of particular importance to Serbia, not only
for the food security of its own population, but
also for the export of surplus food. Soil and climat-
ic conditions provide Serbia with good opportuni-
ties for the production of foods of plant and animal
origin. The main foods of animal origin in Serbia
were pig meat for many years, then beef, and from
about fifty years ago, poultry meat. Today, poul-
try meat accounts for 40% of total meat production

*Corresponding author: Milan Z. Balti¢, milanbaltic@gmail.com

tion in Serbia is small, it is not insignificant. It is
particularly important for the hilly and mountainous
regions of Serbia, rich in grassy areas that are best
utilised by sheep and goats. Given the breed com-
position (and different strains of the breeds), sheep
are typically raised in hilly and mountainous are-
as for meat, milk and wool. To increase the vol-
ume of small ruminant breeding in Serbia, and thus
increase food (meat, milk) production, it is neces-
sary to analyse the raw material base (production
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of animal feed, demographic data, number of sheep
and goats). In addition, to obtain meat, especially in
the case of increased animal breeding, it is necessary
to build specialised slaughterhouses, which could be
standard or mobile, and which would be close to the
raw material base. These facilities and the produc-
tion of meat in them would be under constant veteri-
nary control, which would ensure the safety of meat
and reduce the occurrence of uncontrolled slaughter
of animals and meat thereof entering the meat trade.

2. Historical overview of animal slaughter

Until about 13,000 years ago, Homo sapiens
was a hunter (and fisher) and gatherer. Domestica-
tion of animals and cultivation of the land has been
applied gradually and non-uniformly in all parts of
the world since that time. Even today, about 60 tribes
continue to live in the same way they lived in the
Neolithic. The transition from the hunter/gather-
er way of life to settled agriculture was, therefore,
slow and long-lasting. In fact, agricultural produc-
tion became the basic occupation of man and became
widespread a mere 7,000 years ago. That is a much
shorter time than the time for which man was a hunt-
er/gatherer (~200,000 years) and when people lived
without being tied to one place, but moved and set-
tled where food sources were richer. The first civili-
sations (organised states) arose in the area of Mes-
opotamia, between two rivers, the Euphrates and
the Tigris, in the area of today’s Iraq, Kuwait, Tur-
key and Syria. Ancient civilisations include Egyp-
tian, Greek, Roman, Mayan, and the Indus Val-
ley (Balti¢ et al. 2010). All contained settlements
and cities with a large number of inhabitants. Thus,
Uruk (Sumer, later Babylon) between 4,000 and
3,000 BCE had 80,000 inhabitants. It spread over
an area of six square kilometres and was surround-
ed by a wall. Those first civilisations were states that
had regulations (e.g., Hammurabi’s laws), and part
of those regulations related to the slaughter of ani-
mals (Balti¢ and Markovi¢, 2017). For later Chris-
tian civilisations, those regulations were contained in
the Holy Scriptures of the Old and New Testaments.
In the third book of Moses (Chapter 22) it is written,
“let him offer a willing male of cattle, or of a sheep,
or of a goat”, “do not offer anything on which there
would be manna, because it would not be acceptable
to you”. Further in the book, more detail is presented
about faults, about the prohibition of castration, about
the time that a lamb and calf should spend with the
mother, about the prohibition of slaughtering cows,

sheep and goats on the same day as their calves,
lambs and kids, and that the meat should be eaten
on the same day and not left for tomorrow (Danici¢
and Karadzi¢- Stefanovi¢, 1973.) Other holy books
(Koran, Talmud) also talk about slaughtering cattle.
In Ancient Greece and the Roman Empire, animals
were slaughtered in designated places, usually under
the control of a priest. In Rome at the end of the
4th century, state officials controlled livestock mar-
kets, slaughterhouses and the meat trade. In the Mid-
dle Ages, there were regulations on animal slaugh-
ter and slaughterhouses. In 1321, in Kotor (today’s
Montenegro), a regulation was passed according to
which animals had to be slaughtered in slaughter-
houses. Even in the Serbia of the Middle Ages, there
were regulations on animal husbandry and the meat
trade (Dusan’s Code, Law on Mines; Vukovi¢, 1992;
Balti¢ and Pordevic, 2019).

3. The road to modern slaughterhouses

At the end of the 18" and especially in the 19"
century, regulations were passed on animal slaugh-
ter and slaughterhouses in France and Germany.
Thus, it was stipulated that every town in France
must have a communal slaughterhouse. The need for
the construction of slaughterhouses arose from the
fact that by 1804, the world had a billion inhabit-
ants and that increasing numbers of people lived and
worked in cities, i.e., industrial centres that needed
to be supplied with food, including meat. The meat
and meat products supplied had to be safe for human
consumption and in sufficient quantity. Without
large-capacity slaughterhouses, it was impossible to
supply large cities with meat. However, the refriger-
ation systems were insufficient to store the meat. In
practice, the meat had to be circulated to consumers
within 12 to 24 hours, especially in the warmer sea-
son (Vukovic, 1992; Balti¢ et al. 2010).

At the beginning of the 19" century, among the
ten largest cities in the world, three were in Europe
(London, 900,000 inhabitants; Paris, 547,000;
Naples, 430,000) and the other seven were in Asia
(from Osaka, 300,000, to Beijing, 1,100,000). Mos-
cow had 238,000 inhabitants, Vienna 231,000 and
Berlin 172,000. In Western Europe, from 1820 to
1825, 12% of the population lived in cities with
more than 10,000 inhabitants, and in 1890, that per-
centage had risen to 31% (Osterhamel, 2022). Bel-
grade had about 30,000 inhabitants in 1777, but
~4,000 in 1834, which was a consequence of wars
with the Ottoman Empire; ten years later, 10,000
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Serbs, 5,000 Turks, 1,383 Jews and 900 foreign-
ers (mostly Germans) lived there. In Serbia at that
time, in addition to Belgrade, the largest cities were
Pozarevac (3,733 inhabitants), Jagodina (3,166),
Sabac (2,936) and Kragujevac (2,316) (Gavrilovic,
1846). In 1739, there were 30 slaughterhouses in
Belgrade, individually owned by Serbs, Germans,
Jews, Turks and Armenians. At that time, meat prod-
ucts produced by German-owned slaughterhous-
es appeared on the market. There is no information
on regulations related to animal slaughter, slaugh-
terhouses or the meat trade. Regulations on ani-
mal slaughter, slaughterhouses and the meat trade
appeared during the time of Karadorde (1804-1813),
and especially during the two reigns of Prince Milos
Obrenovi¢ (until 1860). A new, modern slaughter-
house was built in Belgrade in 1855, and new rules
on cattle slaughter were adopted in 1888. The Ser-
bian Joint Stock Company for Cattle Slaughter was
founded in 1897, became an exporter of meat from
Serbia, and thus, 1,800 tons of meat products (ham,
bacon) were exported to Great Britain, France, Swit-
zerland, Italy, Algeria and, until the Customs War, to
Austria-Hungary (Labudovié¢ et al., 1979). In 1914
Serbia exported 9,076 tons of meat products, and
right before the beginning of World War I, thanks
to the help of Mihajlo Pupin, it exported 5,000 tons
of pork fat to the United States. Between the two
world wars, the Kingdom of Serbs, Croats and Slo-
venes did not have enough slaughterhouse capacity
to export large quantities of meat. The Kingdom of
Serbs, Croats and Slovenes was unevenly developed
at this time, as evidenced by the fact that before
World War II, the largest number of slaughterhous-
es was in Slovenia (306), with the other entities hav-
ing smaller numbers: Croatia (147), Serbia proper
(70), Vojvodina (73), Bosnia and Herzegovina (76),
Kosovo and Metohija (10), Macedonia (27) and
only a few in Montenegro. Of the slaughterhouses
in Serbia, 10 were export slaughterhouses. In Serbia,
slaughterhouses were built in the late 19" and ear-
ly 20" centuries in Jagodina, Velika Plana, Mladen-
ovac, Belgrade, and after World War I in Sid, Banat-
ski Karlovac, Coka, Novi Sad, Subotica, Kraljevo
and KruSevac. In 1948, there were 153 slaughter-
houses in Serbia, and in the late 1980s, there were
about 550, of which 21 were export slaughterhouses.
After World War II, more modern slaughterhouses
were built in Yugoslavia, and in Serbia alone there
were 20 industrial facilities for slaughtering cattle
and processing meat registered for export (Balti¢
and Pordevié, 2019).

4. Serbia today — animal slaughter

From 1990 and in the following 35 years,
most of the export slaughterhouse facilities in Ser-
bia stopped working. Today, Serbia is an import-
er of meat for processing and an importer of live
animals. There are many reasons for this state of
affairs (the disintegration of Yugoslavia, wars, sanc-
tions, reductions in the numbers of farmed animals,
especially pigs and cattle, aging of village popula-
tions). In Serbia today, there are about 300 regis-
tered slaughterhouses with different scopes of pro-
duction for animal slaughter and meat processing, so
they are accordingly divided into craft and industri-
al establishments.

The numbers of livestock species in Serbia have
been in constant decline since 1990. In 2021-2023,
cattle average annual numbered 795,000, pigs
2,559,000, sheep 1,771,000, goats 178,000 and
poultry 14,814,000. These numbers are each far
smaller number than in the previous 50 years. In
that period (from 2021 to 2023), the annual average
number of cattle slaughtered in all categories was
316,000, pigs 5,202,000, sheep 1,855,000 and poul-
try 66,422,000. An annual average of 168,000 cat-
tle, 1,190,000 pigs, 217,000 sheep and 64,120,000
poultry were slaughtered in slaughterhouses. From
the above data, it can be seen that 53% of cat-
tle, 23% of pigs, 12% of sheep and 96% of poul-
try were slaughtered in slaughterhouses. Although
the slaughter of cattle outside slaughterhouses is
prohibited, almost half the cattle in the country
are not slaughtered in slaughterhouses, which can
be explained by the fact that the vast majority of
calves, especially those of dairy cattle, are slaugh-
tered by households or unregistered slaughterhous-
es. The high percentage of pigs slaughtered outside
slaughterhouses is due to the slaughter of pigs by
households for their own needs, especially in the
colder season, as well as the slaughter of piglets. Of
the total number of slaughtered pigs, 30% are pig-
lets slaughtered during religious and national hol-
idays, for celebrations, or for the needs of baker-
ies and restaurants. Most of the sheep (88%) are
slaughtered by households for their own needs. In
the case of sheep, 2/3 of lambs are slaughtered for
the same reasons as piglets (holidays, celebrations
and the hospitality trade). According to official
data, practically all poultry is slaughtered in slaugh-
terhouses, but this does not correspond to the actual
situation, because the number of poultry (broilers)
raised in households remains unknown.
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The decrease in the rural population and its age
structure has contributed to the decreased livestock
numbers in Serbia. According to the 2022 census,
Serbia had around six million resident inhabitants.
The population decrease for 2011 was —37,337 from
the previous census, and for 2021, was —74,442
inhabitants. The average age of residents in Serbia in
2011 and 2021 was 40.2 and 43.5 years, respectively.

5. Slaughterhouse arrangement

Slaughterhouses and the meat industry are
among the oldest and most complex systems in the
modern food industry, given the fact that they pro-
duce a nutritionally valuable food for human con-
sumption, and that the food must be safe for con-
sumption and must not negatively affect the health of
consumers. The meat industry is engaged in slaugh-
tering animals, processing meat into various prod-
ucts, disposing of by-products (e.g., skins), purify-
ing waste water and taking care of environmental
protection. Slaughterhouses are one of the links in
food (meat) production that are vertically connected
in a food chain for which the phrase “from field to
table” is used. Often in the world, including in Ser-
bia, this chain is owned by one company.

Guidelines on the organisation of slaughterhous-
es were provided by the Codex Alimentarius Com-
mission in the document, Fundamental Principles of
Food Hygiene. These principles have been accepted in
over 189 countries worldwide that are members of this
body. Among them is the former Yugoslavia, which
in 1989 adopted the Regulation on the conditions that
must be met by facilities for slaughtering animals, pro-
cessing, treatment and storage of products of animal
origin (Anon, 2010). At that time, it was one of the
best regulations in Europe regulating this area. With
amendments from 2008 and 2010, it is still applied in
Serbia today. This Regulation refers to the conditions
in terms of construction, technical organisation, equip-
ment, working methods, professional staff and hygiene
that must be met by slaughterhouses, cold stores and
facilities for processing, treatment and storage of prod-
ucts of animal origin intended for public consumption
or for export. According to the volume of production,
they are divided into industrial, artisanal and house-
hold facilities (only honey, milk and eggs). The Reg-
ulation defines general and special conditions for the
construction and arrangement of the facility. The gen-
eral conditions relate to the location, circuit, roads and
layout of buildings, as well as to water supply (includ-
ing water supply sources, with hot water at 83°C),

wastewater drainage, materials for the construction of
premises, equipment, a dedicated room for washing
equipment, veterinary inspection, the needs of work-
ers and maintaining the hygiene of the employed staff.
Formal facilities for slaughtering animals (slaughter-
houses) can be industrial or artisanal. They are divid-
ed into these two groups based on the layout and
equipment in the facility. The equipment conditions
are defined more closely for each room, whereby the
technological connection, number and size of rooms
and the equipment they contain must correspond to
the type and volume of production. After veterinary
inspection, carcasses and edible organs of slaughtered
animals are transported to a meat cooling room. The
size of the room, or rather its cooling capacity, deter-
mines the slaughter capacity (volume) expressed in the
number of animals per hour or per day (Anon 2010).

Work in a slaughterhouse not only requires
skill and strength, but is also made difficult by work-
ing conditions (humid air, slippery floors and stands,
noise, repetition of the same action, injuries from
hand tools, etc.). In a slaughterhouse, the work and
procedures of a veterinary inspector (official con-
trol) are defined by regulations (4non, 2010.).

6. Mobile slaughterhouses

The first mobile slaughterhouses were used in
Great Britain (in the 1960s) for carcass processing
(skinning, evisceration, dismemberment) of hunted
deer. Thirty years later, mobile slaughterhouses for
pigs, ostriches and poultry appeared (Romero, 2021;
SANMO, 1998). Most often, mobile slaughterhouses
are used for on-farm slaughter of those dairy cows that
have been taken out of production, which are difficult
to move, are unstable on their feet, and for which any
effort to move poses a risk of falling, bone fractures,
and the inability to get up again without human help.
Therefore, lorry transport of these animals affects their
welfare and exposes them to stress, which consequent-
ly, affects the quality of their meat.

In fact, from their place of residence to the stun
box, animals destined for slaughter are constantly
exposed to stress because they are in environments
and situations they have not been in before (loading
ramp, means of transport, transport, unloading, stay
in the lairage, corridor to the stun box, the stun box
itself, stunning). Any separation from a known envi-
ronment or from a known group is stressful for the
animal. Unsuitable loading ramps, i.e., steeply sloped
and and without cross bars or slippery, can create
stress in the animals and also the risk of injury (joint
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dislocations, limb and rib fractures). This especial-
ly applies to dairy cows that were previously housed
constantly in a confined space with limited move-
ment possibilities, and are unaccustomed to stress;
sometimes these animals are in poor condition (Erik-
sen et al., 2013; Astruc and Terlouw, 2023). The con-
ditions under which transport takes place are defined
by European Directive 2005/1/EC (EC, 2005). The
aforementioned directive states “no animals shall be
transported unless it is fit for the intended journey,
and shall be transported in conditions guaranteed
not to cause them injury or unnecessary suffering”.
The animals must not be transported if “they are una-
ble to move independently without pain”. If the ani-
mal cannot be transported due to the above reasons,
it must be treated or euthanised. The competent vet-
erinary inspector assesses the animal’s ability to be
transported, while the veterinary decision on trans-
port also partly depends on how long the transport
takes. When slaughtering in mobile slaughterhouses,
there are much fewer, indeed minimal, stressful fac-
tors (Carlsoon et al., 2004; Ursinus et al. 2023).

In several countries (developed, developing and
underdeveloped), mobile slaughterhouses are moved
(transported by lorries) from one place to another as
needed. These are most often two modified shipping
containers that are placed in appropriate locations
so they can be connected by their shorter sides, thus
forming a single unit. In the first half of the first con-
tainer, the animals are slaughtered, the lower parts of
the legs, horns and skin are cut off (the unclean parts),
while in the second half, the carcass is eviscerated, and
the organs and carcass are inspected. The openings on
the sides of the container are used to eject inedible
parts into suitable receptacles. The first two-thirds of
the second container is the refrigerated cooling area,
while the last third is used to prepare the unloading of
cooled carcasses and their loading into a refrigerated
transport in which the cooled carcasses are shipped to
wholesale or retail centres (Ljungberg et al., 2007).
Mobile slaughterhouses usually have a capacity of 40
to 60 lambs (sheep) per day. These slaughterhouses
can ensure good hygienic conditions for slaughtering
and processing carcasses, cooling carcasses, waste
disposal and sorting of risk material (for sheep old-
er than one year, brain, spinal cord, eyes, etc.) as pro-
vided for by the regulations for the protection against
transmissible spongiform encephalopathies. In the
United Kingdom, mobile slaughterhouses meet the
conditions regulated by Regulation EC/2004, they are
licensed, and information about them can be found on
the Food Standards Agency website. Other countries

in which mobile slaughterhouses are used have simi-
lar regulations. Before setting up a mobile slaughter-
house at the desired location, it is necessary to provide
a room (depot) for lairaging animals before slaugh-
ter, a corridor and a ramp connecting the depot and
the slaughter area in the container, electricity connec-
tions (the largest consumption level is from the refrig-
erated cooling system), sufficient water (100 litres per
sheep), waste water disposal and treatment, disposal
of inedible parts and confiscated items, and especial-
ly, handling of hazardous materials. The Internation-
al Patent Commission registered a patent in 2015 for
amobile slaughterhouse for slaughtering sheep and
goats. The patent is registered with the World Intel-
lectual Property Organization, which consists of more
than 130 countries around the world. Today, a large
number of companies worldwide are engaged in the
production of mobile slaughterhouses, and informa-
tion about them and their products can be found on
the Internet (Hoeksma et al., 2017).

7. Advantages of mobile slaughterhouses

The justifications for building small, mobile
slaughterhouses are most often related to satisfy-
ing animal welfare and meat quality requirements,
reducing dependence on food imports, strengthening
local communities and supplying them with quali-
ty and safe food, increasing the profits of small pro-
ducers, ensuring local producers become a more
vital part of the food economy, establishing direct
links between consumers and farmers, and encour-
aging organic production ( Ljungberg, 2007; Njisane
and Muchenje, 2013; Hoeksma et al., 2017).

Today, mobile slaughterhouses are used for
slaughtering ruminants (cattle, sheep, goats), pigs and
poultry. Animal slaughter capacities in mobile slaugh-
terhouses are usually 10 to 15 cattle per day, 15 to 20
pigs, or 10 to 50 small ruminants (4non, 2015).

The maximum duration of transport generally
can be up to 8 hours, but the actual transport dura-
tion depends on the type of animal, age, climatic
conditions, density of animals in the vehicle, supply
of water and food, condition of the roads, training of
the driver and the procedure of the workers. Horses
and pigs can withstand the longest transport (up to
24 hours). The transport of cattle and sheep should
not last longer than 14 hours continuously. Excep-
tions are suckling lambs, which meet their water
needs by sucking and have not been taught to drink
water. Therefore, their transport must not last longer
than 10 hours (Carlisson et al., 2004).
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Animal welfare can be impaired by lack of
food and water, lack of suitable flooring, over-
night confinement, mixing of groups, separation
from the group, insufficient ventilation, shearing of
sheep before slaughter, illegal handling (e.g., pull-
ing by the wool for movement, hitting animals) and
improper stunning or bleeding. Proper transport and
handling of animals before slaughter and slaughter,
including in mobile slaughterhouses, are generally
important factors for animal welfare that can affect
production results and consumer preferences when
choosing meat. According to previous surveys, con-
sumers who appreciate animal welfare are ready to
pay a higher price for meat from animals slaugh-
tered in mobile slaughterhouses. However, in addi-
tion to welfare, long animal transport can negatively
affect meat quality parameters (pH, colour, texture,
sensory properties, ability to bind water, the pres-
ence of bruising) (4struc and Terlouw, 2023; Ursi-
nus et al., 2023). Naturally, mobile slaughterhouses
can have an advantage with regard to these aspects
over traditional, stationary slaughterhouses.

One of the parameters of the application of
mobile slaughterhouses is the cost of carcass process-
ing, about which there are few data. The costs of broil-
er slaughter and carcass processing in mobile slaugh-
terhouses and small communal slaughterhouses on
poultry farms are identical, but are also higher than
when broilers are slaughtered in large slaughterhous-
es. Naturally, the profit generated by mobile slaughter
depends on numerous factors (price of mobile slaugh-
terhouses, number of slaughtered animals per time
period, price of the finished product, energy costs,
water consumption) (Angioloni et al., 2015).

Mobile slaughterhouses in Serbia would cer-
tainly contribute to reducing the number of animals
slaughtered in households and unregistered facilities.
This especially applies to lambs and piglets, which are
usually slaughtered without veterinary supervision.
The number of poultry slaughtered outside slaughter-
houses is a complete unknown, but certainly is sig-
nificantly higher than is shown in the statistical data.
Lambs slaughtered in registered facilities are usual-
ly intended for export, as this requires assurance that
the lambs come from a registered facility. The use of
mobile slaughterhouses, in addition to reducing the
number of animals slaughtered without veterinary
supervision, would probably result in increased num-
bers of sheep raised in the hilly and mountainous are-
as of Eastern and Western Serbia. Producers (herders)
would have direct contact with the mobile slaughter-
house and there would be no intermediaries (buyers)

between these two parties. Consequently, the produc-
ers would have higher profits, and the butchers would
be able to place better quality meat on the market.
Indeed, the idea of building a stationary small ruminant
slaughterhouse in central Serbia is less desirable, even
though animals from all over the country, primarily
lambs, would be slaughtered. This would necessitate
the need for organised purchase, collection of animals
in specified places, mixing of animals of different ori-
gins, and transport to the slaughterhouse. This would
certainly affect animal welfare more negatively, due to
the extended time from purchase to slaughter, than if
mobile slaughterhouses are used (4/vseike et al., 2019;
Krizman and Dobeic, 2023).

8. Slaughter of animals for military purposes

Mobile slaughterhouses used by the military
are portable and equipped to work in emergency
conditions. The Serbian Army has, in wartime, dur-
ing manoeuvres and for army training in field con-
ditions, the ability to slaughter animals, process
carcasses, cool meat, and transport it to the army
kitchen for meal preparation. In an 8-hour period,
one military mobile slaughterhouse (run by a spe-
cialised butchery platoon) can produce two tons of
meat, depending on species and size of animals. The
equipment necessary for animal slaughter and car-
cass processing is described in the army quartermas-
ter’s manual of material resources. The basic part of
the butchery platoon’s set is a tent with two depart-
ments: (i) animal slaughter, carcass evisceration and
processing and (ii) carcass cutting. The set includes
the means and equipment for receiving and lairag-
ing animals, slaughtering the stock, and cooling and
distributing meat, and the equipment and means
for maintaining hygiene. The tools and accessories
belonging to the butchery platoon are specifically
determined and kept separate from other platoons’
equipment. The butchery platoon also has dedicat-
ed transport vehicles (refrigerator, water tank, trail-
ers) and a prescribed method to pack the equipment.
A butchery platoon consists of a group of soldiers
and officers in which there are two butchery depart-
ments, drivers, procurers, a veterinary technician
and a platoon commander (most often a veterinar-
ian). The duties and manner of work are prescribed
for each member of the platoon. The details speci-
fied for animal slaughter in field conditions relate to
knowing the species and age category of the animals,
their transport and reception; veterinary inspec-
tion and animal holding facilities before slaughter
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are described in particular. The processes of animal
slaughter and carcass processing (skinning and evis-
ceration), carcass cutting and meat processing are
also all described. Veterinary examination of the
organs and carcasses of slaughtered animals, includ-
ing trichinoscopy in the case of pigs and ungulates,
is mandatory. The prescribed meat marking meth-
od differentiates the meat into the categories of fit
for human consumption, conditionally fit and unfit
for human consumption. The organisation of animal
slaughter animals under field conditions and during
war is also briefly described (Janosevic et al., 2017).

9. Conclusion

Mobile slaughterhouses must meet the specif-
ic and general conditions for animal slaughterhous-
es, which are already prescribed by regulation in
Serbia. In order to obtain safe meat, it is necessary

to respect modern principles of meat production,
which include the application of good manufactur-
ing practices, good hygiene practices, standard oper-
ating procedures and the HACCP system. Animal
slaughter and carcass processing, i.e., the entire pro-
duction process, must be under the constant supervi-
sion of veterinary inspection.

Mobile slaughterhouses, especially in the hilly
and mountainous parts of Serbia, would contribute to
the improvement of livestock production, especially
for the sheep sector. The use of these slaughterhous-
es in the food production chain would contribute to
better and stronger connection of all chain partici-
pants. The location and number of mobile slaugh-
terhouses needs to be based on appropriate knowl-
edge and consideration of the raw material inputs,
the state of livestock production and human resourc-
es in districts, and even of municipalities or groups
of nearby municipalities in areas within Serbia.
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Mobile klanice prvi put se pominju 1960. godine a koristile su se za obradu trupova od-
streljene jelensake divljaci. Danas se njihova upotreba za klanje Zivotinja, obradu trupa
i hladenje mesa odnosi, pre svega, za klanje farmskih Zivotinja ( izlu¢enih muznih
krava) koje se otezano krecu i teSko podnose duzi transport kao i za klanje jagnjadi
sisancadi, koja nisu nacena da piju vodu a transport je duzi od 10 sati. Najcesce se
upotreba mobilnih klanica vezuje za dobrobit zZivotinja, odnosno brojne stresne situ-
acije kroz koje prolaze zivotinje od mesta gajenja do boksa za omamljivanja, a zatim
iza kvalitet mesa. Za dobrobit zivotinja narocito su zainteresovani potrosaci koji su
spremni da plate ve¢u cenu mesa dobijenog od Zivotinja koje su bile izlozene manjem
stresu (dug transport, nedostatak hrane i vode, prenatrpanost vozila, vremenski uslovi).
Prednosti mobilnih klanica je pored smanjnja duzine transporta i direktna veza izmedu
odgajivaca i klanicara (nema posrednika, otkupljivaca). Ovo je od posebnog znacaja za
brdsko-planinska podrucja Srbije u kojima se gaje mali prezivari, uglavnom u seljac-
kim domacinstvima, sa mnjim brojem zivotinja. Upotreba mobilnih klanica uticala bi
i na smanjenje broja zivotinja zaklanih u domacinstvima (mali preZivari, prasad) i van
veterinarskog nadzora. Za primenu mobilnih klanica neophodno je dobro poznavanje
sirovinske baze (vrsta i broj zivotinja, obim proizvodnje hrane za Zivotinje) demograf-
ski podaci, saobracajnice, energija, vodni resursi itd. Mobilne klanice moraju da ispu-
njavaju sve uslove za rad koji se odnose na stacionarne klanice.

Disclosure statement: No potential conflict of interest was reported by authors.

Funding: The study was supported by the Ministry of Science, Technological Development and Innovation of
the Republic of Serbia (Contract number 451-03-136/2025-03/200143).




Milan Z. Balti¢ et al.

Does Serbia need mobile slaughterhouses?

References

Alvseike O., Rossvoll E., Rotterud O. J., Nesbakken T.,
Skjerve E., Prieto M. & Sandberg M., (2019). Slaughter
hygiene in European cattle and sheep abattoirs assessed
by microbiological testing and Hygiene Performance Rat-
ing. Food Control, 101, 233-240.

Angioloni S., Kostandini G., Alali W. & O Bryan C., (2015). Eco-
nomic feasibility of mobile processing units for small-scale
pasture poultry farmers. Renewable Agriculture and food
systems, 1-15, DOI 10.1017/S1742170515000319.

Anon, (2011-2022). Agriculture, Statistical Yearbook of the Re-
public of Serbia, 1981-1991.

Anon, (2015). Mobile slaughter house for sheep and goats, Inter-
national application published under the patent cooperation
treaty.

Anon (2018). Regulation on general and special food hy-
giene conditions at any stage of production, processing
and trade. Official Gazette of the Republic of Serbia, No.
72/2010 and 62/2018.

Anon, (2010). Regulation on the conditions that must be met
by facilities for slaughtering animals, processing, process-
ing and storage of products of animal origin, Official Ga-
zette of the SFRY, No. 53/89 and Official Gazette of the
Republic of Serbia, No. 11/2008 — other regulations and
73/2010 — other regulations.

Astruc, T. & Terlouw, C., (2023). Towards the use of on- farm
slaughterhouse. Meat Science, 205, ID 109313.

Balti¢, Z. M. & Dordevi¢, V., (2019). Historical overview of
the development of meat technology in Serbia. Mono-
grafija 60. Konferencije struke i nauke u industriji mesa.
Institut za higijenu i tehnologiju mesa, 9—14.

Balti¢, Z. M. & Markovi¢, R. (2017). Hrana — proslost,
sadasnjost, buduénost. Zbornik radova i kratkih sadrzaja,
21-33, 28. Savetovanje veterinara Srbije, Zlatibor.

Balti¢, Z. M., Nedi¢, D., Puri¢, J., Dimitrijevi¢, M. & Kara-
basil, N., (2010). Hrana i ve¢na briga za zdravlje. Veteri-
narski zurnal Republike Srpske, 1(5-9).

Carlsson, F., Frykblom, P. & Carl Johan Lagerkvist C. J., (2004).
Consumer willingness to pay for farm animal welfare- trans-
portation of farm animals to slaughter versus the use of mo-
bile abattoirs. Working Papers in Economics no 149 Novem-
ber 2004 Department of Economics Gothenburg University.

Danici¢, P. & Karadzi¢-Stefanovié, V., (1973). Sveto pismo
novog i starog zavjeta. [zdanje biblijskog drustva Beograd.

Eriksen, S. M., Rodbotten, R., Grondahl, A. M., Friestad, M.,
Andersen, L. L. & Mejdel, M. C., (2013). Mobile abattoir

Authors info

Milan Z. Balti¢, https://orcid.org/0000-0003-4469-3411
Marija Starcevi¢, https://orcid.org/0000-0002-0857-5218

versus conventional slaughterhouse—Impact on stress pa-
rameters and meat quality characteristics in Norwegian
lambs. Applied Animal Behavior Science, 149(1-4), 21-29.

European Directive (2005). Council Regulation (EC) No
1/2005 on the protection of animals during transport and
related operations and amending Directives 64/432/EEC
and 93/119/EC and Regulation (EC) No 1255/97. https://
eur-lex.europa.eu/eli/reg/2005/1/oj/eng

Gavrilovié, J. (1846). Geografijsko-statisticni re¢nik Srbije,
Istorijski institut SANO, Beograd. Kulturno- knjizevno
izdavacka zadruga 3—195.

Hoeksma, D., Gerritzen, M., Lokhorst, A. & Poortvliet M.
(2017). An extended theory of planned behavior to predict
consumers willingness to buy mobile slaughter unit meat.
Meat Sience, 128, 15-23. https://doi.org/10.1016/j.meats-
¢i.2017.01.011

JanoSevi¢, M., Tesanovié¢, B & Navakovié, S., (2017). Tehnologi-
ja ishrane, Ministarstvo odbrane, Vojna Akademija.

KriZman, M. & Dobeic, M., (2023). Mobile slaughterhouse —
Short overview. Meso, svibanj-lipanj (3), 237-243.

Labudovié¢, D., Vu¢kovié, K. & Divljanovi¢, D. (1979). Veter-
inarstvo na podrucju Beograda od 1717. do 1975. Nau¢no
drustvo za istoriju zdravstvene kulture Srbije i drustvo vet-
erinara i veterinarskih tehni¢ara grada Beograda, 18-21.

Ljungberg, D., Gebresenbet, G. & Aradom, S., (2007). Logis-
tics chain of animal transport and abattoir operations. Bio-
systems Engineering, 96(2), 267-277.

Njisane, Y. Z. & Muchenje, V., (2013). Influence of municipal
abattoir conditions and animal-related factors on avoid-
ance-related behavior, bleeding times at slaughter and the
quality of lamb meat. Asian-Australasian Journal of Ani-
mal Sciences, 26(10), 1496-1503.

Osterhamel, J., (2022). Preobrazaj sveta — Globalna istorija
19. veka, Akademska knjiga, 268-272.

Romero, J., (2021). Mobile slaughterhouse to reduce stress in
cattle. Research Innovation.

SANMO, (1998). State of the art mobile abattoir. EUREKA
Project SANMO.

Ursinus, W., Voogt, A., Bongers, J. & Sijm, D., (2023). Qual-
itative welfare risks of cows offered to a Dutch mobile
slaughter unit. Netherlands Food and Consumer Product
Safety Authority, DOI 10.3389/fanim2023.1198055,

Vukovié, 1., (1992). Fundamentals of Meat Technology, Bel-
grade: Infotek.

Ivana Brankovi¢ Lazi¢, https://orcid.org/0009-0005-5844-9278

Milica Laudanovi¢, https://orcid.org/0009-0008-6381-2803

Natasa Glamoclija, https://orcid.org/0000-0003-4799-9416

Boris Mrdovi¢, https://orcid.org/0009-0006-9964-4317

Vesna DPordevié, https://orcid.org/0009-0008-5187-4089

8


https://doi.org/10.1016/j.meatsci.2017.01.011
https://doi.org/10.1016/j.meatsci.2017.01.011
https://orcid.org/0000-0003-4469-3411
https://orcid.org/0000-0002-0857-5218
https://orcid.org/0009-0005-5844-9278
https://orcid.org/0009-0008-6381-2803
https://orcid.org/0000-0003-4799-9416
https://orcid.org/0009-0006-9964-4317

	_Hlk194043274

