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Abstract: This paper aims to examine the state of goat production and the
population trends of goats in Croatia and Serbia from 2012 to 2021. Goat keeping
in both countries suffered immensely in the second half of the 20" century as a
result of the infamous Law on Prohibition of goat keeping, which was unique of its
kind and which led to the almost complete annihilation of the goat sector in
countries which were at the time part of Yugoslavia. With the abolition of this law,
both countries have made an effort to revive goat production by importing high-
producing breeds, crossbreeding domestic breeds, herd book keeping and
government funding. In the past ten years, Serbia has experienced a significant rise
in the number of herd book goats and a decline in the total number of heads of
goats. The Republic of Croatia had a positive trend in the total number of goats
which increased by about 10.6%, and a higher percentage of herd book goats
compared to the total number of goats compared to Serbia. However, Serbia has
about 2.7 times bigger total goat population. Total production of goat milk and
meat in both countries is considered low when seen from the perspective of
Europe, as only 1.3% and 0.5% of European goats are raised in Serbia and Croatia,
respectively. In Serbia, production systems are still predominantly extensive to
semi-intensive, and therefore production potential of animals is not exploited to the
maximum. Also, Serbia has weak and unstable markets for goat milk and meat,
making this production unpredictable and varying. Even though the goat sector has
come a long way since its downfall in 1954, it still has a long way to go to become
sustainable. On the other hand, in Croatia, goat milk has been a sought-after
product in recent years, and farmers have achieved fair prices, establishing the goat
dairy industry. After Croatia joined the European Union, goat farmers gained
access to several significant sources of financing, making it the most important
event for the goat sector in Croatia.

Keywords: goats, Croatia, Serbia, breeds, production, population and trends
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Introduction

In Serbia and Croatia, goats have been bred for centuries as an important
source of animal products: milk, meat, hair and skin. Vondracek (1998/1999)
claims that goats have been present even before the Roman times in the Croatian
region Istria. Their importance has not diminished over the centuries, and in the
19th century, around 750 000 goats were bred in Dalmatia alone (Ozanié, 1955).
Just before World War 11, there were approximately 1,800,000 goats in the territory
of the State of ex-Yugoslavia, which included both Serbia and Croatia, along with
the remaining four republics. These were mainly domestic Balkan goats. The
number of goats significantly declined during the war, but it increased again after
the war to around 1,300,000 heads, as reported by Memisi and Zujovi¢ (2012).
Unfortunately, a rapid decline in the number of goats in Serbia and Croatia
occurred in the second half of the 20th century, precisely from 1954, when the Law
on the Prohibition of goat keeping was adopted (Maksimovié¢ et al., 2017). The
consequences of the Law mentioned above are still present. However, in the 1980s,
the Law was tacitly abolished, and several highly productive breeds of goats
(Alpine, Saanen, German Improved Fawn) were imported into Serbia and Croatia,
which laid the foundations for more intensive goat breeding and milk production
(Mioc, 2022).

Due to decades of neglect and ostracism following the prohibition law, the
goat sector in Serbia has suffered, resulting in it being the least favoured livestock
sector. For many years, there has been a need for clear strategy or direction for this
production, and this continues to be the case. Breeders start with tiny herds
avoiding all kinds of risks (Memisi and Zujovi¢, 2012). Through the decades of
absence of goats and goat products on the markets and rapid industrialisation
favouring cow milk, consumers' tastes and habits changed, putting bovine species
ahead in dairy. In recent years, the government of the Republic of Serbia has been
trying to revitalise and stop further deterioration of goat production, primarily by
funding breeders to produce quality breeding animals (Maksimovié et al., 2021).
Most effort has been made to increase the number of quality breeding animals in
the past decade. Funding revived the goat sector, and genetics was improved by
importing high-yielding breeds such as Alpine and Saanen. However, this is only
the first step, as the goat sector needs much more attention in all its aspects.

In Croatia, goat breeding has made significant progress in the last three
decades. All breeds were standardised and genotyped (especially the autochthonous
breeds), and breeding programs for most breeds were rewritten and published. The
procedure for protecting the authenticity of certain goat products like dried goat
meat was started (Mio¢ and Drzaié, 2022). Protecting originality and achieving
geographical authenticity marks helped the farmers make their products more
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recognisable, protect them from unfair competitors and increase the product's price.
Croatia has been a member of the European Union since 2015. Thus, most of the
legislation had to be adapted according to European regulations and new Laws on
animal husbandry and veterinary medicine were adopted. Although joining the
European market did not bring significant changes in terms of increasing the
number of goats or the amount of goat products in the Croatian sector, it did enable
farmers to access funding from various European sources. Additionally,
progressive farmers received considerable support as a result. Nonetheless,
Croatian goat production still falls short of being self-sufficient.

Goat breeds in Croatia and Serbia

In both countries, there are several autochthonous and imported breeds of
goats. Of the imported breeds, Alpine, Saanen and Boer are bred in Serbia and
Croatia. Croatian autochthonous breeds are Croatian spotted goat (Figure 1),
Croatian white goat (Figure 2) and Istrian goat (Figure 3), while in Serbia, there are
two breeds, Balkan goat (Figure 4) and Serbian white goat (Figure 5).

Croatian spotted goat

The Croatian spotted goat is a typical Mediterranean-type goat breed
known for its resilience, adaptability, longevity and modest production. It is the
most numerous Croatian bred, mainly raised in Dalmatia’s hill and mountain areas.
Formerly, it was known as the Balkan goat. These goats have strong bodies
covered with white, black, grey and brown hair. Horns are present in both goats
and bucks. The average body weight of adult goats and bucks is 30 to 50 kg and 40
to 60 kg, respectively. The milk production is low, between 150 and 350 litres in
the lactation (150 — 220 days) (Mio¢, 2022).

Figure 1. Croatian spotted goat
(Source of the picture: Hrvatski savez uzgajivaca ovaca i koza, 2023)
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Croatian white goat

The origin of the Croatian white goat is unknown, but it is supposed that
domestic goats were bred with Saanen goats, thus creating this breed. The
estimated number of Goats is around 5000. It was mainly bred in small herds,
along with sheep, for milk production. The average body weight of adult goats and
bucks is 35 to 50 kg and 45 to 70 kg, respectively. The milk production is low,
averaging between 250 and 400 litres of milk during the lactation period of 230-
260 days (Mioc, 2022).

Figure 2. Croatian white goat
(Source of the picture: Hrvatski savez uzgajivaca ovaca i koza, 2023)

Istrian goat
Istrian goats have a big physical frame, strong constitution, and strong

bones. The base coat colour is white, but grey or cream-coloured hues are allowed.
Large, rough, and coarse horns bent backwards in bucks are desirable. The body
weight of adult goats is between 57 and 66 kg and adult bucks' is between 70 and
120 kg. Goats produce between 500 and 800 kg of milk during the 220-280 days of
lactation (Antunovié et al., 2019, Mioc¢, 2022). This breed was officially recognised
in 2012, and it is critically endangered, with 100 individuals remaining.

Figur3. Istrian goat
(Photo: lvan Vlahek)
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Balkan goat
As mentioned in the description of the Croatian spotted goat, the Balkan

goat is the same breed, i.e. genetically the same. Balkan goat refers to all
autochthonous goats originating from Balkan Peninsula. It is a small goat with long
hair that comes in every possible colour or combination of colours. Balkan goats of
both sexes have horns, but occasionally some individuals can be without horns.
This goat is resilient, healthy, agile, and capable of surviving in harsh
environments. Body mass in adult does can vary from 35-45 kg, and in bucks, 45-
55 kg. Milk production ranges from 150-350 kg, depending on the duration of
lactation, and fertility is around 130% (GOP, 2020). It is bred extensively for
combined production, i.e. milk and meat. It can be found all over Serbia, but
mainly in the south and southeast regions.

Figur Bkgoa )
(Photo: Bogdan Ceki¢ and Ivan Cosi¢)

Serbian white goat

The Serbian white goat, also called the Domestic white goat, is an
improved version of the Balkan goat, created through the crossbreeding of Balkan
does and Saanen bucks to enhance milk production and body conformation.
Although the crossbreeding process was unintentional, the Serbian white goat has
since been recognised as a distinct breed. Serbian white goat has white to white-
beige hair, which is short with patches of longer hair along the back line, on the
flanks and on the belly. Its format makes it smaller than Saanen and bigger than
Balkan goat. Mature goats weigh about 45 kg, and bucks are 60 kg of body weight
on average. Milk yield can vary from 150 to 450 kg in lactation, which also varies
in length. Fertility is 130% on average but can be as much as 180% in good rearing
practices (GOP, 2020). This goat is mainly found in southern and southeast Serbia
and is bred for milk and meat.
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Figure 5. Serbian white goat
(Photo: Aneta Lili¢)

Goat production systems in Serbia and Croatia

Goat keeping in Serbia is predominantly extensive to semi-intensive.
Autochthonous breeds, such as Balkan and Serbian white goats, are kept
exclusively in extensive pastoral systems. In contrast, higher productive breeds like
Alpine and Saanen are kept in semi-intensive production systems. Fully intensive
production systems are rare in Serbia and can be only found sporadically, usually
in the northern part of the country, i.e. AP Vojvodina region. Goat production in
Serbia is directed towards milk-meat, but predominantly milk (Zujovi¢ et al.,
2011). Milk is considered the main goat product, but the dairy market is unstable,
and prices fluctuate annually. Therefore, producers can turn to kids' production for
meat in those years when the milk prices are too low. This means that the milk is
then exclusively used to nourish kids. That way, farmers cope with loss from low
milk prices, but such practices of discontinuing milk production from year to year
lead to lower milk yield in subsequent lactations, and kids suckling for a prolonged
period can cause udder problems (Maksimovic et al., 2021).

In Croatia, two main types of goat production systems exist. There are two
primary types of goat production systems in Croatia. The first type is extensive,
mainly located in Dalmatia, where Croatian native breeds of goats (Croatian
spotted goat, Croatian white goat) are raised for meat production. The second type
is an intensive dairy production system in which the Alpine breed dominates. Most
dairy producers are located in central and northern Croatia, gathered by the
»Vindija“ company as its cooperators or have their small dairy processing plants.
In recent years goat milk has been a sought-after product, and farmers have
achieved fair prices. This has, in return, stabilised the goat dairy industry.
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Neither Croatia nor Serbia is among the high-producing European
countries regarding the goat sector. According to Faostat data, in 2021, total goat
milk and meat production in Croatia was 7,003 tonnes and 500 tonnes,
respectively, while Serbia produced 35,400 tonnes of milk and 3,256 tonnes of goat
meat in total (Table 1.). But, since official statistics do not include home
consumption or informal market sales, precise measuring of actual production is
impossible. In addition, goat milk is predominantly consumed locally. In contrast,
cow milk is usually channelled into formal markets for processing (Miller and Lu,
2019), and the same goes for goat meat, even more so.

Table 1. Goat milk and meat production in 2021 in Serbia, Croatia, Europe and the world

Country/Product Milk (in tonnes) Meat (in tonnes)
Serbia 35,400 3,256

Croatia 7,003 500

Europe 3,109,796 89,173

World 20,725,282 6,397,747

Source: Faostat (2023)

Total number of goats in Serbia and Croatia

During the observed period, Serbia's total number of goats varied between
231,837 in 2012 and 182,558 in 2017. In Croatia, this number ranged between
65,000 (from 2012 to 2017) and 82,290 (2019) individuals. The general trend in the
number of goats in the two countries is opposite; in Croatia, it is ascending, and in
Serbia, it was descending from 2012 to 2017 (Table 2; Table 3). Sredojevi¢ et al.
(2020) reported that in Serbia, the number of goats has been declining since 2008,
with an average decline of 8.7 thousand per year. According to the recent Faostat
data, 15,156,962 goats were raised in 2021 in Europe. Of these, 1.3% and 0.5%
were raised in Serbia and Croatia, respectively (Faostat, 2023).

In Serbia in 2015, there were 62,930 goat herds, of which 54.21%
contained one or two goats. Only 0.09% of herds had 100 or more goats (Nasti¢
and Potrebié, 2015). The average herd size was nine heads of goats (Sredojevic et
al., 2020). Maksimovi¢ et al. (2021) stated that this structure might be changed
recently, but it is clear that most holdings keep less than ten heads of goats which is
under any limit that allows sustainable production. Most goats in Serbia are reared
in West, East, and South Serbia, located south of Belgrade (Maksimovi¢ et al.,
2021).

In Croatia, 49% of goats are raised in three Dalmatian counties: Split
Dalmatia County (20%), Zadar County (19%) and Sibenik Knin County (10%).
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Most herds are medium in size, and 72.7% contain below 100 individuals (Mio¢
and Drzaié, 2022). More than 200 individuals per herd are present in 7.3% of
herds. The most numerous goat breed was the Croatian spotted goat, followed by
the Alpine breed (HAPIH, 2022).

Table 2. The total number of goats and the number of quality breeding goats in Serbia and
Croatia from 2012 to 2016

Year
2012 2013 2014 2015 2016
Country Parameter
Total number 231,837 225,073 218,603 202,828 200,150
Serbia Quality
breeding 3,415 3,453 5,072 7,026 8,212
animals
Total number” 65,000 65,000 65,000 65,000 65,000
Croatia Quality
breeding 8,196 6,792 6,480 6,277 6,519
animals

“Total number was estimated

Table 3. Total number and number of quality breeding goats in Serbia and Croatia from 2017
to 2021

Year 2017 2018 2019 2020 2021
Country Parameter
Total number 182,558 195,932 191,280 202,325 195,037
Serbia Quality
breeding 12,926 16,512 18,554 19,009 18,571
animals
Total number” 65,000 68,000 82,290 71,140 71,872
Croatia Quality
breeding 6,837 7,395 7,459 7,548 8,735
animals

“Total number in 2017 and 2018 was estimated

Quiality breeding animals in Serbia and Croatia

Quality breeding goats have known pedigree and production data. Their
production and reproduction are monitored, and the records are used as breeding
efficiency indicators. In both Serbia and Croatia, the Alpine is the breed with the
most quality breeding animals (Figure 6). From 2012 to 2021, the number of
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quality breeding Alpine goats in Serbia increased from 3,000 to 16,000. Croatia's
number did not change significantly in the same period and varied by around 5,000
goats or 52% of the quality breeding goat population. This confirms that the Alpine
is the primary breed in the two countries' intensive and semi-intensive goat
production systems (Figure 9 and Figure 10), where dairy production dominates.
The number of quality breeding Saanen goats in Serbia and Croatia was around
700 individuals, significantly lower than that of Alpine goats. In both countries,
farmers prefer the Alpine goats because they are considered more resilient and
adaptive than the Saanen goats, and their production is similar. Among other non-
native breeds, the Boer goat had a minor presence in Croatia, which was recently
introduced into Serbia in 2021. From 2012 to 2015, Croatia had a small breeding
population of German improved fawn goats. In Europe, the dairy sector based on
the Alpine, Saanen, Murciano-Granadina and several other highly productive
breeds also dominates. Even though Europe holds only 1.9% of the world's goat
population, it produces 15.1% of goat milk and 35.1% of cheese (Morales et al.,
2019). Leading European goat milk producers are the Netherlands and
Mediterranean countries.

During the observed period, the Croatian spotted goat and Balkan goat
were the most numerous native quality breeding goats (Figure 7). Moreover, both
breeds had a significant increase in number. The number of quality breeding
Croatian spotted goats increased from around 600 in 2012 to 2,300 in 2021, while
the number of Balkan goats increased from 200 to about 700 individuals in the
same period. Both breeds of goats are reared in hilly and mountainous regions with
harsh environmental conditions, primarily for meat production (Maksimovi¢ et al.,
2019, Mioc¢, 2022). Croatian white goat and Serbian white goat breeds are less
frequent, accounting for 4% and 0.8% of the total quality breeding populations
(Figure 4; Figure 5). The Istrian goat is critically endangered, with only 100
individuals left (HAPIH, 2022). However, in 2022 a plan was set to revive, protect
and promote Istrian goats, thus preventing their extinction (Vlahek et al., 2023).

The percentage of quality breeding goats from the total number of goats in
Serbia and Croatia from 2012 to 2021 is presented in Figure 8. In Croatia, it varied
between 9.06% and 12.61%. In Serbia, it was 1.47% in 2012 and had an increasing
trend until 2019 (9.7%). However, both percentages are relatively low, and the
number of quality breeding animals should be increased in the years to come.



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production

502 October 4 — 6, 2023, Belgrade, Serbia

20000

15000

10000

5000

o p—®
~
0 We———f—f——— )

2012. 2013. 2014. 2015. 2016. 2017. 2018. 2019. 2020. 2021.

=—4— CRO Alpine —— CRO Saanen
=== CRO Boer === CRO German improved fawn
== SER Alpine =@ SER Saanen

Figure 6. The number of quality breeding allochthonous goats in Serbia and Croatia from 2012
to 2021

3000

2500

2000

1500

1000

500

2012. 2013. 2014. 2015. 2016. 2017. 2018. 2019. 2020. 2021.

—4¢— Croatian spotted goat —@i— Croatian white goat
==fe=|strian goat »—Balkan goat
== Serbian white goat

Figure 7. The number of quality breeding autochthonous goats in Serbia and Croatia from 2012
to 2021



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production
October 4 — 6, 2023, Belgrade, Serbia

503

14
12

10

(= - T ) B

1 12.61 12.15

10.52 10.87 10.61

9.7 g3
9.0

10.44
9.97 ggg 10.03

8.
7.0

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

M Serbia ® Croatia

Figure 8. Percentage (%0) of quality breeding goats in Serbia and Croatia

Boer Balkan Serbian white
Saanen 0.1% 5% 0.8%
5.2% .
Alpine
88.9%

Figure 9. Structure of quality breeding goats in Serbia by breed in 2021



Proceedings of the 14th International Symposium
Modern Trends in Livestock Production

504 October 4 — 6, 2023, Belgrade, Serbia

Croatian white Istrian goat
goat 1%
4%

Croatian spotted
goat
31%

Alpine
54%

Boer

Saanen
9%
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Government funding for the goat sector in Serbia and
Croatia

As seen from Tables 2 and 3 and Figure 8, the number and percentage of
animals under selection control in Serbia have increased significantly during the
past ten years. This period brought an increase of roughly 5.4 times the number of
controlled animals. In 2012, the number of registered goats accounted for 1.47% of
the total goat population in Serbia, while in 2021, a significant increase to roughly
9.52% was recorded. The main reason behind this increase is the government's
founding of goat breeders, currently the leading motivation for farmers to raise
goats. So far, all goat breeds of national interest for breeding in Serbia have been
included in funding through breeding-selection programs. Farmers receive 59
Euros per year per head for animals registered in the Central herd book and 38
Euros for goats of autochthonous breeds (genetic resources) under performance
control (Maksimovié et al., 2021). This funding proposes a lower limit of 10
breeding heads of goats that are under productivity control. In addition, in 2017,
the funding for producing male breeding animals (bucks) was implemented as a
new stimulating measure (Maksimovi¢ et al, 2017). Funding was initially
established to help revitalise goat production, which was almost on the brink of
extinction and has since become a necessity in goat breeding.
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Compared to Serbia, Croatian governmental funds for goat keeping are
significantly lower. Financial support for the quality breeding of female animals is
17,26 Euros (APPRRR, 2021). However, other sources of financing became
available after joining the European Union. For example, farmers can apply for
support from the European Fund for Agricultural Development. In addition, several
measures include the goat sector, like Measure 14 (support for animal welfare),
Measure 10 (support for agriculture, environment and climate changes) or Measure
11 (support for organic production) (APPRRR, 2023). Many farmers benefited
from these measures since some funding was bountiful and allowed them to
improve their farms significantly.

Conclusion

Goat production in both countries was revived with the import of highly
productive goat breeds. In addition, productivity was improved through planned
selection, intensification of production, and better rearing conditions. Despite
financial stimulative measures leading to an increase in the number of quality
breeding animals, the total number of goats in Serbia has been decreasing over the
years, with goat breeders becoming almost entirely dependent on government
funding. The unstable market for goat products needs to be addressed to ensure
more sustainable production. Keeping autochthonous breeds in Serbia has been
almost completely abandoned. However, the genetic potential of imported high-
producing breeds still needs to be fully exploited because most production systems
are extensive to semi-intensive. Even though the goat sector has come a long way
since the 1954 introduction of that notorious Law of Prohibition on goat keeping, it
still has a long way to go to become sustainable.

Contrary to Serbia, goat milk has been a sought-after product in Croatia in
recent years, and farmers have achieved fair prices, establishing the goat dairy
industry. Croatia also showed a positive trend in the total number of goats in the
last ten years, which increased by about 10.6% and a higher percentage of quality
breeding animals, so-called “’herd book goats’’, in relation to the total number of
goats compared to Serbia. Furthermore, after Croatia joined the European Union,
goat farmers gained access to several significant sources of financing. Progressive
farmers who capitalised on these resources increased their competitiveness in the
market.
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