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FOREWORD 

The refinement of sheep and goats 
represents a system of measures leading 
to enlargement of productivity and breed-
ing value. With other words, the basic 
principles of the refinement of sheep and 
goats are based on the desire of the 
breeders, and that is the animals in every 
succeeding generation, according to their 
racial and production capacities to over-
come its predecessors to a smaller or 
greater extent. 

In the animal-breeding science, there 
are two ways of enlarging, i.e. advancing 
of animals’ productivity traits: 

– by continuous improvement of par-
agenetic factors, in other words the breed-
ing conditions and 

– by improvement of genetic potential. 
On the other hand, the genetic poten-

tial of the animals could be improved in 
two ways: 

– by permanent and continuous se-
lection of the heads and 

– by crossbreeding with other breeds. 
A selection as a continuous process is 

the most inevitable way of making genetic 
progress in the population, and according 
to some authors, the most favourable for 
maintaining biological diversity too. But 
this method is quite slow as a result of the 
biological restriction during the reproduc-
tion of the sheep and the goats as well as 
the generation interval. For that purpose, 
crossbreeding enables faster progress of 
the genetic material. But this method also 
has certain minuses, for example, con-
stant disposal of high-quality pure-bred 

heads, etc. Regardless of the fact which 
one from this two ways would be applied, 
the goal is mating high-quality male and 
female heads (according to the system 
“best with best”), in order to get animals 
with higher production traits in the follow-
ing generation. During the one-time de-
velopment of these two animal-breeding 
sectors in the Republic of Macedonia, es-
pecially from the beginning of the second 
half of the 20th century, the most used and 
fastest method for improving of genetic 
potential is the method “crossbreeding 
with other breeds”, while the selection 
within one population was rarely used as a 
method of genetic improvement, espe-
cially when it comes to measures sup-
ported by the State. 

The numerous repro-centers men-
tioned in the Study are in that favour too. 
Anyway, from all of them, the best experi-
ence is using the type Merinolandschaf in 
the field of sheep breeding and the types 
Alpine and Saanen in the field of goat 
breeding. Because of that, this Study sug-
gests forming repro-centers with these 
types. 

Additional impulse for development of 
these important stock-breeding sectors in 
the country, as well as in the East plan-
ning region (EPR) is the Common basis 
programme for stock-breeding for the pe-
riod 2011–2020, as a national strategic 
document in this field. The team working 
on this document considers that it has 
shown a real situation about the condi-
tions in the abovementioned two strategic 
stock-breeding sectors in the region. In 
addition to that, the weaknesses have 
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been discovered while suggestions for 
overcoming them have been given.  

On the other hand, the document of-
fers possibilities for further development of 
specific programs or action plans, perhaps 
at the level of municipalities, so the prob-
lems within each local unit (municipality) 
could be fully and thoroughly identified 
and discovered, for the sole purpose-cre-

ating optimal conditions for further devel-
opment of these stock-breeding sectors. 

Our hope is that by determining the 
existing condition and presenting ideas for 
overcoming them would be helpful for the 
sheep and goat breeding not only in the 
EPR, but also in the whole state, to further 
develop, enhance their competitiveness 
and prepare for admission in EU. 

 
 

Yours faithfully,        
Ass.Prof. Nikola Pacinovski 

Team leader 
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1.1. INTRODUCTION 

Sheep and goat breeding in the East 
Planning Region (EPR) as well as in the Re-
public of Macedonia are animal-breeding sec-
tors with centuries old tradition. Their develop-
ment is influenced firstly by environmental and 
then by social factors. Environmental factors 
in most regions of the country, including the 
EPR, created a kind of vegetation that is most 
suitable for breeding sheep and goats, so the 
population in these areas adapted and oper-
ated such type of business. The social ele-
ment is second, because of the fact that the 
sheep and goats were the basic source of ex-
istence of the population through the centu-
ries. 

The production systems in sheep and 
goat breeding (extensive and intensive) are as 
a result of the climatic conditions, economic 
traits as well as the projected size of the farm. 
In the Republic of Macedonia dominant is sta-
tioned extensive system of sheep breeding 
(85–90%) with a small part of semi nomadic 
system (10–15% of sheep), although lately 
there have been certain efforts of intensifying 
sheep breeding in a certain number of new 
farms. In one part of the farms, starting from 
mid-May to early November, the sheep live at 
the high-mountain pastures, while during the 
rest of the year at winter pastures. 

The sheep–breeding system in the Medi-
terranean area, at medium dairy sheep 
breeds, usually has a double course of pro-
duction (excluding wool because of the low 
interest and the low cost), where two–thirds 
(or three quarters) of income are due to the 
milk while a third (or one quarter) of income is 
as a result of meat production. 

Sheep and goats consume only plant 
foods, mainly from pastures, shrubs, etc., so 
the food with low nutritional and energetic 
value is transformed into products with high 
protein values: meat, milk, wool and leather. 
In some countries, sheep and goats are the 
only pastureland animals who seek the food 
by themselves, with a minimum help of the 
man (pastures with natural boundaries, spe-
cial fences, etc.). Because of the conversion 
of natural plant food in high quality food for 

human population, as well as clothing, it could 
be said that the sheep and goat breeding are 
the cheapest and most economical animal-
breeding industries. 

Sheep breeding in the Republic of Mace-
donia is a traditional business, where the main 
products are: dairy lambs and sheep milk (that 
is delivered to the dairy or processed into soft 
white sheep cheese or sheep yellow cheese – 
cashkawall). Should mention the fact that 
great part (60–70%) of milk production is 
processed at home, and the rest is delivered 
to the dairies. The other products like yogurt, 
curd, sheep meat, dried veal and wool are 
treated as less important and less profitable 
products. 

The economies of many countries in the 
world, both developed (Australia, New Zea-
land) and that in development (Asia), depend 
basically on sheep breeding. 

Worldwide, there are nearly two billion 
sheep and goats (1.939.243.000), and moni-
tored since 1999, the number of sheep and 
goats worldwide is in continual mild growth 
(Table 1). 

According to the FAO Statistical Year-
book from 2010, the sheep and the goats are 
still counted together. The country with largest 
number of sheep and goats in 2009 was 
China with 281.015.000 heads, followed by 
India with 191.726.000, Sudan with 
94.825.000, Pakistan with 85.700.000 and 
Australia as fifth with 72.740.000 sheep and 
goats (Chart 1). 

The number of sheep and goats in each 
of the other countries shown in Table 1 is be-
low 50.000.000. 

According to FAO data, the total produc-
tion of milk (cow, sheep, goat and other) 
worldwide in 2009 is 696.554.000 tons. On the 
other hand, the largest producer of sheep milk 
in the world is China with 1.724.000 tons pro-
duced in 2010, while the largest producer of 
goat milk in the world is India with 4.3 million 
tons. The following table (Table 2) shows the 
countries that are major producers of sheep 
and goat milk in 2010 worldwide. 
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T a b l e  1 
Number of sheep and goats in some countries in the world  

between 1999–2009 (000 heads) 

Year Ordinal 
number 

State 
2009 2008 2007 2003–2005 1999–2001 

1. World 1.939.243 1.950.708 1.942.504 1.869.021 1.794.848 
2. China 281.015 285.813 283.880 293.324 276.134 
3. India 191.726 190.721 189.725 186.792 182.983 
4. Sudan 94.825 94.200 93.931 91.294 84.595 
5. Pakistan 85.700 83.853 82.038 79.447 71.533 
6. Australia 72.740 82.938 88.711 103.478 116.843 
7. Ethiopia 47.941 46.901 47.827 32.674 20.796 
8. Mongolia 38.926 38.332 35.338 22.739 25.376 
9. New Zealand 32.466 34.184 38.572 39.722 42.828 

10. South Africa 31.347 31.623 31.347 31.867 35.248 
11. Great Britain 30.878 33.226 34.041 35.740 41.290 
12. Turkey 29.568 31.749 32.260 31.989 37.072 
13. Brazil 26.000 25.984 25.690 25.046 23.777 
14. Indonesia 25.968 24.753 24.330 21.042 19.928 
15. Kenya 23.776 24.386 23.395 22.582 18.828 
16. Spain 21.983 22.912 25.086 26.016 26.946 
17. Russia 21.770 21.503 19.675 16.951 15.026 

 

 
Chart 1. States with the largest number of sheep and goats in the world in 2009 overview 
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T a b l e  2 
Largest producers of sheep and goat milk in the world for 2010 

Ordinal 
number 

State Sheep milk, 
(mil. tons) 

Realised value 
(in 1000 $) 

 Ordinal 
number 

State Goat milk 
(mil. tons) 

Realised value 
(in 1000 $) 

1. China 1724000 671349  1. India 4300000 1442994 
2. Greece 855000 332948  2. Bangladesh 2496000 837607 
3. Turkey 816832 318085  3. Sudan 1601900 521438 
4. Romania 651317 253631  4. Pakistan 739000 247993 
5. Syria 643000 250393  5. France 645176 216172 
6. Somalia 590400 229910  6. Somalia 500600 167991 
7. Italy 600100 206428  7. Spain 602000 163997 
8. Iran 479200 186607  8. Iran 452100 151715 
9. Sudan 452100 167251  9. Greece 470000 141950 

10. Spain 585190 161295  10. Mali 347000 116446 
11. Algeria 231300 90071  11. Niger 287135 96356 
12. France 259240 85375  12. Indonesia 281328 94408 
13. Afghanistan 207384 80758  13. Turkey 272811 91549 
14. Mali 160000 62306  14. China 277500 88760 
15. Niger 131007 51015  15. Algeria 248400 83358 
16. Indonesia 122316 47631  16. Russia 240000 80539 
17. Mauritania 115500 44977  17. Mexico 161796 54295 
18. Egypt 97700 38045  18. Brazil 148149 49715 
19. Bulgaria 85001 33100  19. Jamaica 146200 49061 
20. Portugal 81030 31554  20. Syria 139000 46645 

 
According to the information in Table 2, 

after China, the largest producers of sheep 
milk in Europe are Greece (855.000 tons), 
Turkey (816.832 tons), Romania (651.317 

tons), Italy (600.100 tons), Spain (585.190 
tons) and France with 259.240 tons of sheep 
milk produced in 2010 (Chart 2). 

 
Chart 2. States with the greatest production of sheep milk in the world in 2010 overview 
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Almost the same countries are also the 
major producers of goat milk in 2010 in 
Europe, with a slight change in the order: 
France (645.176 tons), Spain (602.000 tons), 
Greece (470.000 tons) and Turkey with 
272.811 tons of goat milk (Chart 3). It could be 

that the largest producers of sheep and goat 
milk in Europe and worldwide are mainly the 
Mediterranean countries, where these two 
animal-breeding sectors have centuries–old 
tradition, as in our country. 

 
Chart 3. States with the greatest production of goat milk in the world in 2010 overview 

The total production of sheep and goat 
meat in the world in 2009 is 13.048.000 tons, 
while beef 61.838.000 tons. Although, compa-
red to the beef, the amount is significantly 
smaller, for some countries sheep and goat 
meat sales (especially the lamb and kid’s 
meat), provides important foreign exchange 
earnings, and thus exsistance of millions of 
families. 

Sheep breeding in the Republic of Mace-
donia is a traditional animal-breeding branch, 
typical mostly for highlands, because these 
animals can use those pasture resources that 
other animals can’t. It is the same with goats 
too, except that they require more places with 
shrubs because of their predisposition to 
browsing. Modest in their demands (feeding 
and accommodation), sheep and goats for 
centuries have been a basic source for pro-
duction for many rural households, both in 
highlands and in lowland areas. 

One very important limiting factor for de-
velopment of the animal-breeding industries in 

EPR is the current factual situation in this re-
gion characterized by a huge number of 
abandoned or semi–derelict highlands villages 
and the fact that 66% of the population is con-
centrated in the urban areas. An additional 
problem for development of these animal-
breeding industries in the country is the small 
number of people that want to be engaged in 
these industries. Because of that, one of the 
most important factors to revive sheep and 
goat breeding in this region is the income or 
profits that could be derived from the produc-
tion, which must be quite stimulus, so part of 
the population could decide to eventually re-
turn to rural areas. As an alternative to the de-
velopment of these animal-breeding industries 
is the possibility to start or eventually increase 
the amount of sheep and goat production in 
rural areas, by persons who reside out of rural 
areas. Of course, the income or profits of 
these two animal-breeding sectors would not 
be possible without the improvement and in-
creasement of production traits of sheep and 
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goats. It shouldn’t be forgot the need to pro-
vide basic preconditions, such as: availability 
of decent road (paved or swabbed), access to 
drinking water and electricity. In other words, 
these are the key factors and reasons that 
people left these places, centuries–old homes 
of their ancestors. Such is the case in almost 
all rural areas in the Republic of Macedonia. 

 Sheep and goat breeding by their nature 
are branches for which the best conditions 

have therural areas. Taking into consideration 
the EPR with its 11 municipalities (Berovo, 
Vinica, Delchevo, Zrnovci, Karbinci, Kochani, 
Makedonska Kamenica, Pehcevo, Probishtip, 
Cheshinovo–Obleshevo and Shtip), covers 
217 settlements, of which 209 are rural areas, 
clearly talk about the possibility and the po-
tential for development of these two animal-
breeding sectors in this region. 

1.2. RESOURCES FOR DEVELOPMENT  
OF SHEEP AND GOAT BREEDING 

1.2.1. RESOURCES FOR DEVELOPMENT OF SHEEP AND GOAT BREEDING  
IN THE REPUBLIC OF MACEDONIA 

According to the Statistical Office data for 
2010 (Statistical Yearbook 2006–2010), the 
total agricultural area of R. Macedonia is 
1.121.000 ha, of which 611.000 ha are pas-
tures and the rest (509.000 ha) is ploughed 
land and gardens. 415,000 ha of the total culti-
vable area are ploughed land and gardens, 
14,000 ha orchards, 21.000 ha vineyards and 
59,000 ha represent meadows. The remaining 
1,000 ha are ponds, reed land and fishponds. 

Taking into consideration its production, 
the capacity of pastures in the Republic of Ma-
cedonia (Figure 1) ranges from 2–5 sheep or 
goats/ha. According to the total pasture area of 
our state (611,000 ha), the breeding capacity 
is nearly 3.000.000 sheep and goats. Histori-
cally, the largest number of sheep raised on 
the territory of the Republic of Macedonia was 
2,490,000 heads in 1989. 

 
Figure 1. Pasture on Shar Mountain (Ph.D. Nikola Pacinovski, 2011) 
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From the existing 415.000 ha ploughed 
land and gardens in 2010, 277.000 ha 
(66.75%) were planted, 1.000 ha (0.24%) 
were nurseries, while the remaining 137.000 
ha (33%) were fallows and uncultivated 
ploughed land. The fact that almost one third 
(33%) of the ploughed land and gardens are 
not cultivated, i.e. they represent fallows, is 
quite high percentage and indicates that it 
should be done a lot more for improving the 
agricultural production, as well as to addition-
ally motivate the farmers for the more intense 
and planned cultivation of soil. The land fertil-
ity should be taken into consideration too. 

The planted areas in R. Macedonia in 
2010 were represented with the following cul-

tures : cereals crops (163.000 ha), fodder 
crops (36.000 ha), industrial crops (27.000 ha) 
and vegetables (51.000 ha). 

Because of the importance of some cere-
als in developing sheep and goat breeding, 
the following table (Table 3) shows the total 
area sown with cereal crops in the Republic of 
Macedonia in 2010 by type and production. 

The most represented of the total cereal 
crops sown in the state in 2010 were the 
wheat (79.946 ha), barley (42.959 ha) and 
maize with 28.644 ha, followed by rice (4.126 
ha), rye (3.590 ha) and oats with 2.763 ha 
(Chart 4). 

T a b l e  3 
Sown areas and production of cereal crops in the Republic of Macedonia in 2010 

Ordinal 
number 

Crop Sown areas 
(hа) 

Production 
(tons) 

Average 
(kg/hа) 

1. Wheat 79.946 243.137 3.044 

2. Barley 42.959 126.315 2.951 

3. Maize 28.644 129.045 4.508 

4. Rice 4.126 25.700 6.230 

5. Rye 3.590 8.850 2.465 

6. Oats 2.763 5.479 2.008 

 
Chart 4. Cereal and fodder crops production in the Republic of Macedonia in 2010 
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Given that from the cereal crops repre-
sented, mostly for feeding sheep and goats is 
used barley, the total production of barley 
from sown area in 2010 (42.959 ha) was 
126.315 tons, or 2,951 kg/ha. Also, taking into 
consideration the average annual need of bar-
ley used in the Republic of Macedonia for 
feeding sheep and goats is around 100 
kg/head, it results that with this production ca-
pacity could be bred 1,260,000 sheep and 
goats, as opposed to the existing 769.000 
sheep and 80.000 goats that are registered by 
the Department to identify and registration of 
domestic animals within the Agency for Food 
and Veterinary in 2010. The existing 137.000 

ha of uncultivated area should be counted too, 
that, theoretically, has a capacity for produc-
ing additional cereal crops including barley. 
Also, there should be mentioned the fact that 
a significant number of individual farms that 
work with breeding sheep or goats use corn or 
wheat as food or energetic forages. 

Bearing in mind that in addition to cereal 
crops, an important base for development of 
animal-breeding production, especially of 
sheep and goat breeding are fodder crops. 
The total sown areas per crops and prouction 
in the Republic of Macedonia in 2010 are 
shown in the following table (Table 4): 

T a b l e  4 
Sown areas and production of fodder crops in the Republic of Macedonia in 2010 

Ordinal 
number 

Crop Sown area  
(hа) 

Mass of production 
(tons) 

Average 
(кg/hа) 

1. Lucerne 19.408 124.145 6.397 

2. Clover 3.065 13.657 4.484 

3. Forage maize 2.669 64.870 26.084 

4. Sweet pea 2.450 7.792 3.184 

5. Forage pea 1.867 5.863 3.206 

6. Forage turnip 513 5.754 11.217 

 
As Table 4 says, the most represented 

fodder crops in 2010 on national level were 
lucerne (19.408 ha) and clover (3.065 ha), 
with average production of 6.397 or 4.484 kg / 
ha (Chart 4). Bearing in mind that for nour-
ishment of sheep and goats is mainly used 
hay of alfalfa, clover, sweet pea and Forage 
pea, the total production of hay from these 4 
crops was 151.457 tons. Given that the aver-

age annual need of hay per head of sheep 
and goat is 100 kg, it results that with this 
scale of production, could be bred 1.515.000 
sheep and goats at the territory of the Repub-
lic of Macedonia. Anyway we should keep in 
mind that the produced quantities are not in-
tended only for sheep and goats, but also for 
other domestic and economically useful ani-
mals, primarily for animal. 

1.2.2. RESOURCES FOR DEVELOPMENT OF SHEEP AND GOAT BREEDING  
N THE EPR (EAST PLANNING REGION) 

EPR covers the basin of the river Bregal-
nica and occupies 14% of the territory of the 
Republic of Macedonia, with total area of 3537 
km2. Total agricultural land in this region is 
162.480 ha, i.e. 14.5% of the total agricultural 
area in the country (Table 5). 84.840 ha or 
52.2% of that area are pastures. Considered 
according to the average of sheep and goats 
per ha of pasture (2–5 heads/ha), the capacity 

of the pastures in the EPR is 169.680 to 
424.200 sheep and goats. The current number 
of 128.000 sheep and 20.000 goats in 2011 
shows number that is far below the existing 
capacity for breeding these species in this re-
gion. Ploughed land and gardens participate 
with nearly 40% in the total agricultural area, 
while in the total cultivable area with 84% 
(Chart 5). 
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T a b l e  5 
Total area for development of sheep and goat breeding in the EPR in 2010 (hа)  

Cultivable area 
Agricultural area Plough land 

and gardens 
Meadows 

(used area) 

Pastures 
(used area) Ordinal 

number Municipality 

(hа) (hа) (hа) (tons) (hа) (tons) 

1. Berovo 43618 8273 3971 11015 30175 15514 

2. Vinica 9750 6830 601 1233 1760 1295 

3. Delchevo 14590 9246 836 1041 3867 1913 

4. Zrnovci 1564 1426 8 22 80 53 

5. Karbinci 5950 5293 78 94 472 259 

6. Kochani 21947 6011 201 415 15433 9130 

7. M. Kamenica 4870 3159 302 283 1288 1195 

8. Pehchevo 11998 3031 1637 2938 6750 2877 

9. Probishtip 10045 6806 590 738 2268 476 

10. Cheshinovo–Obleshevo 7128 6098 88 248 721 855 

11. Shtip 31020 8276 117 215 22026 14109 

Total 162480 64449 8429 18242 84840 47676 

Average per ha / / / 2164 / 562 

 
 
 
This clearly indicates the potential that this 

region possesses for development of these 
two animal-breeding branches. By all means, it 
should be considered everyday expanding of 
the plough land at the expense of pastures, 
which are turned into arable land. Significant 
reduction of the pasture area is made by the 
latest activities of afforestation of many moun-
tainous and semi-mountainous areas in the 
state, including the EPR, which once again 
confirms the fact that the resources for breed-
ing sheep and goats in the country perma-
nently reduce. Thus, the existing sheep and 
goats’ breeders are facing serious problems in 
breeding, primarily because grazing area is 
diminishing for various reasons. 

A potential for development of these ani-
mal husbandry industries, especially the goat 
breeding are the forests (already existing for-
ests) which in EPR cover 135.378 ha or 13% 
of total forests in the Republic of Macedonia, 
which is 38% of the total territory of the region. 
The breeding of any kind of useful animals is 

prohibited because it could cause severe dam-
ages. 

According to the urbanization, the region 
covers 217 settlements, of which 209 seats are 
rural settlements. The total number of resi-
dents in this region is 181.858, and population 
density is 51 resident/km2. This region has al-
most four times less population growth, com-
pared to the population growth in the country. 
Due to the permanent process of depopulation, 
there is a large number of displaced settle-
ments i.e. villages with around 100 inhabitants 
and villages with particularly high index of ag-
ing. This situation led to a concentration of ap-
proximately 66% of the population in the urban 
areas 

Dominant agricultural branch in the East 
Planning Region is crop production. The most 
important cereal crop is rice. Since this region 
is known as the largest producer of rice, it cov-
ers about 95% of total rice production in the 
Republic of Macedonia. Thus these rice fields 
after the harvest could be used for grazing 
sheep and goats. 
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Chart 5. Total area for development of sheep and goat breeding in the EPR in 2010 

Besides rice, there is solid representation 
of other cereal crops like barley, wheat and 
maize (Table 6). The most represented cereal 
crop in the region is wheat with 7863 ha, fol-
lowed by barley (7503 ha), rice (4075 ha), 
maize (2868 ha), rye (1987 ha) and oats sown 
on 657 ha in 2010 (Chart 6). Bearing in mind 
that the total area of plough land and gardens 
in the EPR is 64.449 ha, under cereal crops in 
2010 were near 39%. Particular place in agri-
culture also have early vegetables, fruit-grow-
ing and viticulture. Analyzing by municipalities, 
cereal crops in 2010 were mostly represented 
in the municipality Cheshinovo–Obleshevo 
(4327 ha), Kochani (4042 ha) and Shtip (3342 
ha). In the other municipalities the overall rep-
resentation of these cultures was under 3000 
ha). 

It could be concluded that this region has 
high potential for development of animal-
breeding, especially sheep and goat breeding–
branches that have a great potential for export. 
A special emphasize is put on the develop-
ment of dairy and meat industry. 

The most represented fodder crops in 
2010, as a resource for development of sheep 

and goat breeding in EPR were alfalfa (2211 
ha) and sweet pea (471 ha), with average pro-
duction of 5145 i.e. 3070 kg /ha (Table 7). The 
total production of four fodder crops used for 
feeding sheep and goats (alfalfa, clover, sweet 
pea and Forage pea) in this region for 2010 is 
2716 tons (Chart 6). Taking into account the 
same calculation of 100 kg hay per head of 
sheep/goat annually, follows that the region 
annually produces fodder base only for 27.160 
heads of sheep and goats, which is far from its 
capacity. Since the quantities produced are 
used not only for sheep and goat breeding but 
also for other economically useful animals 
(animal), it further reduces the capacity of rais-
ing sheep and goats. This could be solved by 
increasing the area under fodder crops, espe-
cially sweet pea and Forage pea, which can 
provide significant feed base every year for 
development of sheep and goat breeding. 

Monitored by municipalities, the largest 
area planted with fodder crops in 2010 has the 
municipality Cheshinovo–Obleshevo again 
(696 ha), followed by Shtip and Delchevo with 
568 i.e. 346 ha. 
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Chart 6. Production of cereal and fodder crops in the EPR in 2010 

T a b l e  6 
Sown areas and production of cereal crops in the EPR in 2010  

Crop 

Wheat Barley Maize Rice Rye Oats 
Total by 

municipalitiesOrdinal 
number Municipality 

ha tons ha tons hа tons hа tons hа tons hа tons hа tons 

1. Berovo 465 1118 115 182 95 280 / / 1040 2804 110 131 1825 / 

2. Vinica 323 884 235 623 290 1377 190 1015 55 115 30 62 1123 / 

3. Delchevo 863 2756 873 2770 709 1604 / / 280 718 271 580 2996 / 

4. Zrnovci 267 1024 414 1561 331 2871 23 157 5 16 4 12 1044 / 

5. Кarbinci 680 2130 1283 4351 67 440 300 1956 4 10 6 7 2340 / 

6. Кochani 769 2521 819 2460 284 2340 1997 12893 84 238 89 203 4042 / 

7. Makedonska 
Kamenica 118 352 247 737 87 74 / / 133 327 28 60 613 / 

8. Pehchevo 530 1027 125 189 67 160 / / 345 783 100 113 1167 / 

9. Probishtip 1195 3131 697 1960 134 166 80 289 15 30 13 26 2134 / 

10. Cheshinovo–
Obleshevo 1115 5568 975 4013 752 6466 1460 9107 23 69 2 7 4327 / 

11. Shtip 1538 4637 1720 5629 52 229 25 150 3 8 4 5 3342 / 

Total by crop 7863 25148 7503 24475 2868 16007 4075 25567 1987 5118 657 1206 24953 97521

Average kg per ha / 3198 / 3262 / 5581 / 6274 / 2576 / 1836 / / 
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T a b l e  7 
Sown areas and production of fodder crops in the EPR in 2010 

Crop 

Clover Alfalfa Sweet pea Forage pea Forage maize Forage 
turnip 

Total by 
municipalities

Ordinal 
numbe

r 
Municipality 

hа tons hа tons hа tons hа tons hа tons hа tons hа tons

1. Berovo / / 166 763 7 35 / / / / 11 106 184 / 

2. Vinica / / 12 53 4 9 4 8 / / / / 20 / 

3. Delchevo / / 267 591 60 144 6 12 / / 13 130 346 / 

4. Zrnovci / / 74 642 4 27 2 5 / / 1 18 81 / 

5. Кarbinci 4 48 271 2612 12 44 3 7 39 718 3 34 332 / 

6. Кochani / / 225 1226 86 337 3 18 / / / / 314 / 

7. Makedonska 
Kamenica / / 51 102 3 7 / / / / / / 54 / 

8. Pehchevo 18 / 134 422 27 58 4 8 / / 7 45 190 / 

9. Probishtip 8 8 62 174 51 128 2 4 / / / / 123 / 

10. Cheshinovo–
Obleshevo / / 482 2395 209 653 5 13 / / / / 696 / 

11. Shtip 53 306 467 2396 8 4 5 10 35 360 / / 568 / 

Total by crop  362 2211 11376 471 1446 34 85 74 1078 35 333 2908 14680

Average kg per ha  4361 / 5145 / 3070 / 2500 / 14567 / 9514 / / 

1.3. NUMBER OF SHEEP AND GOATS IN RM AND EPR 

1.3.1. NUMBER OF SHEEP AND GOATS  
IN THE REPUBLIC OF MACEDONIA 

Sheep breeding in our country after the 
independence of the state is characterized by 
a significant decline in the numberr of sheep. 
This situation is mainly as a result of the mi-
gration of rural population in the cities and in-
dustrial centers, while considering the sheep 
breeding as less valuable existential occupa-
tion. The situation with the goats during the 
90's was more dramatic, taking into consid-
eration the Law on prohibition of goat breed-
ing in the period from 1947–1989, when al-
most 90% of nearly 500.000 goats were killed. 
There should be mentioned the fact that in this 
animal-breeding branch, the smallest invest-
ment can open job positions, which to some 
extent can reduce the unemployment. Also, 

the state must play a significant role here in 
finding new modalities related to financing, in 
terms of granting loans with very favorable 
interest rates, to individuals who will express 
interest in building farms and purchase of 
animals. 

While some animal-breeding branches 
like pig breeding and poultry experienced a 
genuine advance in biotechnical view, sheep 
breeding, and to great extent goat breeding, 
mainly remained on the same level or devel-
oped very slowly. In some aspects, these 
branches can be defined as worsened. 

The number of sheep in the Republic of 
Macedonia was 2.490.000 heads in 1989 of 
which 1.720.000 heads were sheep, 620.000 



1. Study on establishing regional repro-center for sheep and goats in the East Planning Region 

26 

lambs and the rest were rams and sheep for 
slaughtering. This number remained almost 
unchanged until 1995, when in fact happened 
a kind of collision in stock-breeding (animal 
breeding, sheep breeding and goat breeding), 

but mostly in sheep breeding as export–ori-
ented branch (Table 8). The same table 
shows the number of the sheep in the Repub-
lic of Macedonia in the period from 1960–
2004.

T a b l e  8 
rsheep in RМ from 1960–2004 

Categories  
Year Lambs younger than 1 year Breeding sheep Rams and other sheep 

 
Total 

1960 452.600 1.575.063 104.541 2.132.204 

1970 380.577 1.391.085 91.075 1.862.737 

1980 552.888 1.401.443 103.192 2.057.523 

1990 522.507 1.612.527 162.081 2.297.115 

1995 423.337 1.736.717 159.851 2.319.905 

2000 290.051 887.057 73.578 1.250.686 

2001 317.427 896.769 70.903 1.285.099 

2002 279.893 882.823 71.114 1.233.830 

2003 326.748 827.435 85.147 1.239.330 

2004 339.734 1.005.271 87.364 1.432.369 

*Source: State Statistical Office 

From the table it could be noticed that the 
number of sheep in 1995 was 2.319.905 
heads, while in 2000 fell to 1.250.686 heads, 
or lowered 1.069.219 heads of sheep, which 
is almost 50% decline from the previous num-
ber. 

In other words, in 1995 foot–and–mouth 
disease officially emerged among the animal, 
a disease which affects only double–hoof ani-
mals that also include animal, sheep and 
goats. For these reasons in 1996 the EU 
banned the export of lamb meat from Mace-
donia, which traditionally was exported to It-
aly, Greece and Croatia (as the main export 
destinations) for decades, causing the price of 
live weight lamb to fall very low. Due to the 
low prices of lamb, manufacturers began to 
reduce the number of sheep, i.e. to sell them 
massively. The data back then show that the 
price of 1 kg lamb live weight dropped to just 
60 denars, which literally was unacceptable 
price for our farmers (sheep breeders). 

Despite such unfavorable conditions that 
existed in the first decade of independence, 
we can say that today the situation is at least 

partly stabilized, although it is far from satis-
factory. Our priority as a profession was the 
situation in these two stock-breeding sectors if 
don’t improve, at least to stay the same level. 

Number of the sheep in the Republic of 
Macedonia in the period 2006–2011 is shown 
in Table 9 (Chart 7). 

According to data shown in Table 9, the 
number of sheep in the period from 2006–
2011 is characterized by continual slight de-
cline. A great decline in the number of sheep 
occurred from 2006 to 2007 when the number 
of sheep decreased from 1.248.801 to 
817.536 heads. It is 431.265 heads of sheep 
less or 34.53%. The reasons for this are men-
tioned above. 

Historically, Republic of Macedonia as 
part of the former Yugoslav community was 
the country with largest number of sheep. 
Within the former Socialist Federal Republic of 
Yugoslavia, Republic of Macedonia took the 
first place with 2.300.000 sheep that was 30% 
of the total number, second was Republic of 
Serbia without the provinces (24,25%) and 
Bosnia and Herzegovina as third with 19,50%. 
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Actually, these three republics had around 
75% of the sheep in former Yugoslavia. In 
Croatia were bred about 10% of the sheep, 
Montenegro 6,5%, Kosovo and Vojvodina 

each had about 5% while in Slovenia sheep 
breeding was not very developed, with only 
30.000 sheep. This data dates from 1988. 

 
Chart 7. Number of sheep and goats in the Republic of Macedonia from 2008–2011 

T a b l e  9 
Number of sheep in RМ from 2006–2011 

Ordinal number Year Breeding sheep Total 

1. 2006 858.684 1.248.801 

2. 2007 551.379 817.536 

3. 2008 587.625 688.278 

4. 2009 521.524 755.356 

5. 2010 568.301 778.404 

6.  2011 542.077 742.572 

 
 
Generally, the decline of the sheep was 

noticed even when Republic of Macedonia 
was part of SFRY. In former Yugoslavia, the 
total number of sheep in 1955 amounted 
12.000.000 heads, while in 1980 fell to 
7.350.000 heads, and in 1986 increased to 
7.700.000 sheep. Bearing in mind that in the 
world there were around 1.600.000.000 sheep 
and goats, the population in former Yugosla-
via represented 0.5% of the global population 
or 5.6% of the total number of sheep and 
goats in Europe, taking eighth place in Europe 
in 1988. In this period the number of goats 
were not recorded because it was believed 
that on turf they are totally liquidated. Gener-

ally, as it was observed by the breeders, the 
sheep can provide significant profit. In other 
words, the sheep could be bred and used with 
much lower cost compared to other species. 

The situation is similar in goat breeding. 
Namely along with the progress of stock-
breeding and stock-breeding production, it be-
came clear that sheep and goat breeding and 
their use is the only way to also use the spa-
cious mountainous and other pastures, as well 
as deagrararianised arable surfaces. 

The number of goats in Republic of Ma-
cedonia in the period from 2008–2011 is 
shown in Table 10. 
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T a b l e  10 
Number of goats in RM from 2008–2011 

Ordinal number Year Total number of goats 
1. 2008 81.421 

2. 2009 82.760 

3. 2010 73.888 

4. 2011 67.387 

Source: Agency for Food and Veterinary 

Similarly as the information about sheep, 
according to data in Table 10, the number of 
goats in the period from 2009–2011 is in con-

tinuous decline. The only slight increase was 
from 2008 to 2009 (Chart 7). 

1.3.2. NUMBER OF SHEEP AND GOATS IN THE EPR (EAST PLANNING REGION) 

The following table (Table 11) shows the 
number of the sheep in the EPR from 2006–
2011, by municipalities, according to the data 

from Agency for Food and Veterinary, De-
partment for identification of domestic ani-
mals. 

T a b l e  11 
Number of sheep in East Planning Region by municipalities from 2007–2011  

Ordinal 
number 

Municipality 2006 2007 2008 2009 2010 2011 

1. Shtip / / / 31.820 30.810 32.472 
2. Berovo / / / 23.067 20.732 20.410 
3. Probishtip / / / 17.190 16.409 15.938 
4. Karbinci / / / 14.441 14.060 14.102 
5. Vinica / / / 9.552 9.769 10.822 
6. Pehchevo / / / 10.254 9.609 9.353 
7. Cheshinovo–Obleshevo / / / 9.469 7.801 7.644 
8. Delchevo / / / 6.090 7.756 7.236 
9. Kochani /  / 6.265 5.150 5.299 

10. M. Kamenica / / / 3.706 3.759 3.772 
11. Zrnovci / / / 1.340 884 918 

Total number in EPR / 140.327 110.146 135.203 128.749 129.977
Total number in RM 1.248.801 817.536 688.278 755.356 778.404 742.572
% participation of EPR / 17,16 16,00 17,90 16,54 17,50 

 
Analyzed by years, the number of sheep 

in EPR in the period from 2007–2011 is char-
acterized by alternate increase and decrease. 
More accurately, the number decreased in the 

period from 2006–2008, followed by slight in-
crease in 2009, a decline in 2010 and again a 
slight increase in 2011 (Chart 8). The largest 
decline happened between 2007–2008 (for 
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30.000 sheep), but the following year this fig-
ure almost compensated. In a word, the figure 
constantly oscillates up and down, but it is im-
portant that it remains between 120.000 and 

130.000 heads. The percentile participation of 
the number of sheep in the EPR, in terms of 
total number of sheep in the country ranges 
from 16% in 2008 to 17.90% in 2009. 

 
Chart 8. Number of sheep and goats in the EPR from 2007–2011 

According to data in Table 11, the current 
total number of sheep in the EPR (from 2011) 
is 129.977 heads. Within the region, the larg-
est number of sheep are bred in Shtip 
(32.472), second municipality is Berovo 
(20.410), third is Probishtip (15.938), followed 
by: Karbinci (14.102) Vinica (10.822) 
Pehchevo (9.353), Cheshinovo–Obleshevo 
(7.644), Delchevo (7.236), Kochani (5.299), 
Makedonska Kamenica (3.772) and the last 
municipality is Zrnovci with 918 heads of 
sheep. 

Percential share of each municipality in 
the total number of sheep bred in the EPR in 
2011 (127.966) is: Shtip (25,38%) Berovo 
(15,95%), Probistip (12,45%), Karbinci 
(11,02), Vinica (8,46), Pehcevo (7,31) Cesi-
novo–Oblesevo (5,97), Delcevo (5,65), Kocani 
(4,14), Makedonska Kamenica (2,95) and 
Zrnovci participate with 0,72% in the total 
number of sheep in EPR. 

The following table (Table 12) shows the 
number of farms or folds where sheep are 
raised in each municipality in the EPR, in 
2011. Data are obtained from the Agency for 

Food and Veterinary, Department for labeling 
and identification of domestic animals. 

According to Table 12, the total number 
of sheep farms in the EPR is1303. Most farms 
(folds) are located in Berovo (368), while least 
of all in Zrnovci (9). Second municipality by 
the number of sheep farms is Pehcevo (147), 
and followed by: Probistip (141), Delcevo 
(137), Stip (126), Karbinci (83), Cesinovo–
Oblesevo (79), Vinica (78), Makedonska 
Kamenica (69) and Kocani with 66 sheep-
folds. 

The average number of sheep per farm 
(fold) in the EPR is 98. The largest number of 
sheep per farm has Stip (258), and the lowest 
Delcevo (53). Second municipality is Karbinci 
with 170 heads, followed by: Vinica (139), 
Probistip (113), Zrnovci 102, Cesinovo–Oble-
sevo (97), Kocani (80), Pehcevo (64) and the 
municipalities Berovo and Makedonska 
Kamenica with average 55 sheep per farm. If 
we analyze the average number of sheep per 
flock in the entire region (98), we can say that 
it is not so low and can provide existence for a 
family of four. But every flock that has less 
than 80 milking heads can not provide it. 
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The following table (Table 13) shows the 
number of the goats by municipality from 
2008–2011 according to the Agency for Food 
and Veterinary. The numerical condition for 

2006 and 2007 is not shown because the Pro-
ject for marking sheep and goats by the 
Agency launched in 2008. 

T a b l e  12 
Number of sheep farms by municipalities in East Planning Regionи in 2010/2011  

Ordinal number Municipality Sheep in 2011 Number of farms Average sheep by farm 

1. Berovo 20.410 368 55 

2. Pehcevo 9.353 147 64 

3. Probistip 15.938 141 113 

4. Delcevo 7.236 137 53 

5. Stip 32.472 126 258 

6. Karbinci 14.102 83 170 

7. Cesinovo–Oblesevo 7.644 79 97 

8. Vinica 10.822 78 139 

9. M. Kamenica 3.772 69 55 

10. Kocani 5.299 66 80 

11. Zrnovci 918 9 102 

Total 127.966 1.303 98 

T a b l e  13 
Number of goats by municipality in East Planning Region from 2008–2011  

Ordinal number Municipality 2006 2007 2008 2009 2010 2011 

1. Vinica / / / 3.966 3.646 3.865 

2. Delcevo / / / 2.432 2.493 2.473 

3. Karbinci / / / 1.944 2.122 2.418 
4. Berovo / / / 1.816 1.923 2.166 

5. Kocani / / / 3.156 2.161 2.138 

6. Probistip / / / 1.964 1.874 1.984 

7. M. Kamenica / / / 2.037 2.751 1.926 

8. Stip / / / 1.408 1.107 1.396 

9. Cesinovo–Oblesevo / / / 1.017 647 647 

10. Zrnovci / / / 425 416 620 

11. Pehcevo / / / 529 299 269 

Total number in EPR / / 15.102 22.703 21.449 19.902 

Total number in the Republic of 
Macedonia 

/ / 81.421 82.760 73.888 67.387 

% participation of EPR / / 18,55 27,43 29,03 29,53 
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According to the data in Table 13, the to-
tal number of goats in EPR in 2011 is 19.902 
heads (Chart 8). Within the region, the great-
est number of goats during 2011 had the Mu-
nicipality of Vinica (3.865), followed by the 
Municipality of Delcevo with 2.473 heads of 
goats, while third is Karbinci (2.418). Ordering 
by number of the goats follow: Berovo (2.166), 
Kocani (2.138), Probistip (1.984), Makedon-
ska Kamenica (1.926), Stip (1.396), Cesi-
novo–Oblesevo (647), Zrnovci (620) and 
Pehcevo with 269 goats . 

The percentage of each municipality in 
the total number of goats living in the EPR in 
2011 (19.902) is the following: Vinica 
(19,42%), Delcevo (12,43%), Karbinci 
(12,15%) Berovo (10,88%), Kocani (10,74%), 
Probistip (9,97 %), Makedonska Kamenica 
(9,68%), Stip (7,01%), Cesinovo–Oblesevo 
(3,25%), Zrnovci (3,12%) while Municipality of 
Pehcevo participates with 1,35% in the total 
number of goats the EPR. 

Analyzed by year, the number of goats in 
EPR show a sharp increase from 2008 
(15.102) in 2009. (22.703), followed by con-
tinuous fall in 2010 (21.449) and 2011 
(19.902). 

The percentile share of the number of 
goats in the EPR, in relation to the total num-
ber of goats in the Republic of Macedonia 
ranges from 18,55% in 2008 to 29,53% in 
2011. Also, compared to all other planning 
regions, EPR has the largest number of goats 
in the country, followed by Southeast (14.114 
goats), Northeast (11.510), Vardar (8.046), 
Pelagonium (5.567), etc. The number of the 
goats in EPR for 2006 and 2007 is not shown 
because the Project for marking sheep and 
goats by the Agency for Food and Veterinary 
was not started yet. 

The following table (Table 14) shows the 
number of goat farms or farms in each mu-
nicipality of the EPR, in 2011. 

T a b l e  14 
Number of goat farms by municipalities in East Planning Region in 2010/201 

Ordinal number Municipality Goats in 2011 Number of farms Average number of goats per farm 
1. Vinica 3.865 1093 4 
2. Kocani 2.138 511 4 
3. M. Kamenica 1.926 451 4 
4. Delcevo 2.473 402 6 
5. Probistip 1.984 366 5 
6. Berovo 2.166 304 7 
7. Cesinovo–Oblesevo 647 254 3 
8. Zrnovci 620 152 4 
9. Stip 1.396 124 11 

10. Karbinci 2.418 91 27 
11. Pehcevo 269 52 5 

 Total 19.902 3.800 5 

 
Most farms (properties) for goats are lo-

cated in Vinica (1093), followed by: Kocani 
(511) Makedonska Kamenica (451), Delcevo 
(402), Probistip (366) Berovo (304), Cesi-
novo–Oblesevo (254) Zrnovci (152), Stip 
(124), Karbinci (91) and Pehcevo with 52 goat 
farms (Table 5). 

According to the same table (Table 14), 
the average number of goats per farm in the 
EPR is 5. The largest number of goats per 
farm has the Municipality of Karbinci (27), 

second is Stip with 11 goats per farm followed 
by Berovo (7), Delcevo (6), Probistip (5), 
Pehcevo (5), Macedonian Kamenica (4), Ko-
cani (4), Zrnovci (4), Vinica (4) and Cesinovo–
Oblesevo with the lowest average number of 
goats per farm (3). After all, the numbers 
themselves say that we can not speak of 
commercial farms that produce products for 
the market, but farms that produce mainly for 
domestic needs. 
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1.4. BREED STRUCTURE OF SHEEP AND GOATS IN RM AND EPR 

According to data in Table 15, in the total 
number of sheep in the Republic of Mace-
donia confirmed on 01.10.2011 (769.348 
heads) by the Agency for Food and Veteri-
nary, most common sheep breed in R. Mace-
donia is Ovcepole type of pramenka 
(205.400), participating with 26,70% in the to-
tal number of sheep in the country. In the next 
group belong the sheep with undefined breed 
(another) with 164.881 heads (21.43%), 

Sharmountain sheep with 20,94% share in the 
total number (161.131), Cross-breeds with 
breedMerinolandschaf 
(127.794),Merinolandschaf (75.844) Cross-
breeds with breed Awassi (30.845) Awassi 
(2.673), Karakachan type of pramenka (604), 
East Friesian sheep (87), Cross-breeds with 
East Friesian sheep (81) and Pleven black-
head sheep is represented with 8 heads. 

T a b l e  15 
Breed structure of sheep in Republic of Macedonia in 2010/2011 

Ordinal number Breed Numerical condition % share in the total number 

1. Ovcepolian sheep 205.400 26,70 

2. Other 164.881 21,43 

3. Sharmountain sheep 161.131 20,94 

4. Cross-breeds Merinolandschaf 127.794 16,61 

5. Merinolandschaf 75.844 9,86 

6. Cross-breeds Awassi 30.845 4,01 
7. Awassi 2.673 0,35 

8. Karakachanian sheep 604 0,08 

9. East Friesian sheep 87 0,01 

10. Cross-breeds with East Friesian 81 0,01 

11. Pleven blackhead sheep 8 0,001 

 TOTAL 769.348 100 

Source: Agency for Food and Veterinary 

 
From the table above, we have a right to 

conclude that the data about breed structure 
of sheep in RM are not accurate and do not 
suit the actual situation on the terrain. Above 
all, the number of 75.000 purebred Meri-
nolandschaf sheep is completely incorrect 
which could question the realization of this 
Study. We believe that the number of Cross-
breeds withMerinolandschaf in Macedonia is 
not less than 50–60% of the total number of 
sheep in the country, taking into account its 
use and breeding in the country for more than 
30 years. It is the same situation with the 

number of Sharmountain and Ovce Pole, 
which is far lower than the number in the Ta-
ble. 

Given that this figure is specified by the 
authorized veterinary services across the 
country, we, as a profession do not stand be-
hind it and also think that it should undergo 
certain adjustments, for each breed sepa-
rately. 

The following table (Table 16) shows the 
breed structure of sheep in EPR by munici-
palities. 
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T a b l e  16 
Breed structure of sheep by municipalities in East Planning Region in 2010/2011 

Breed Ordinal 
number 

Municipality 

O.Pole 
sheep 

Shar 
M. 

sheep 

Other Cross-
breeds 
Mer. 
land. 

Mer. 
land. 

Cross-
breeds 
Awassi

Awas
si 

Kara
k. 

EF 
sheep 

Cross-
breeds 

EF 

Pleven 
blackh. 
Sheep 

1. Berovo 20.410 / / / / / / / / / / 

2. Vinica 20 / / 10.073 / 729 / / / / / 

3. Delcevo 20 / 1 3 / 7.212 / / / / / 

4. Zrnovci / / / 918 / / / / / / / 

5. Karbinci 5.857 / 4.949 2.978 / 311 7 / / / / 

6. Kocani 2.543 / / 1.989 / 491 / / / / / 

7. М. Kamenica / / 3.772 / / / / / / / / 

8. Pehcevo 8.945 2 401 / / 5 / / / / / 

9. Probistip / / 15.287 1 615 1 34 / / / / 

10. Cesinovo– 
Oblesevo 5026 1 941 1222 / 446 / / / / 8 

11. Stip 11.141 / 8.649 12.399 13 248 4 / 18 / / 

Total 53.962 3 34.000 29.583 628 9.443 45 / 18 / 8 

Explanation of the abbreviations: O.Pole sheep. – Ovce Pole sheep, Shar M. sheep. – Sharmountain sheep, Other. – 
Other sorts including the sheep which do not belong to any of the abovementioned breeds in RM, Cross-breeds Mer. 
land. – Cross-breeds Merinolandschaf, Mer. land. – Merinolandschaf, Cross-breeds Awassi – Cross-breeds Awassi, 
Awassi. – Awassi, Karak. – Karakachanian sheep, EF sheep – East Friesian sheep, Cross-breeds EF – Cross-breeds 
with East Friesian sheep, Pleven blackh.sheep – Pleven blackhead sheep 

According to Table 16, the most common 
sheep breed in the EPR is Ovce Pole type of 
pramenka (53.962), followed by sheep defined 
as Other population (34.000), Cross-breeds 
withMerinolandschaf (29.583), Cross-breeds 
with breed Awassi represented by 9.443 
heads, and 628Merinolandschaf sheep. Other 
breeds and populations are represented in 
insignificant numbers. 

The same table (Table 16) shows that in 
the EPR, the city with largest number Ovce 
Pole sheep is Berovo (20.410) Cross-breeds 
with breed Merinolandschaf are mostly found 
in Stip (12.399) Cross-breeds with breed 
Awassi in Delcevo (7.212), while sheep from 
other populations are most common in 
Probistip with 15.287 heads. Other popula-
tions such as Sharmountain sheep, Kara-

kachanian sheep,Merinolandschaf, Awassi, 
East Frisian sheep, Cross-breeds with East 
Friesian sheep and Pleven blackhead sheep 
could be found in all municipalities but in in-
significant percentage.  

In accordance with the numerous condi-
tion of the goats in the Republic of Macedonia, 
confirmed on 1.10. 2011 (79.664) by the 
Agency for Food and Veterinary, the most 
common goat breed in the country is domestic 
Balkan goat (38.378) and the second is the 
population of goats of undefined breed (other) 
with total of 21.772 heads, followed by Cross-
breeds with breed Alpine (6.330), Saanen 
goat (6.256), Alpine breed (4.193) and Cross-
breeds with Saanen breed (2.735). The num-
ber of the goats by breed in R. Macedonia is 
shown in Table 17. 
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T a b l e  17 
Breed structure of goats in RM in 2010/2011 

Ordinal number Breed Numerical condition 

1. Domestic Balkan goat 38.378 

2. Other 21.772 

3. Cross-breeds with Alpine 6.330 

4. Saanen 6.256 

5. Alpine 4.193 

6. Cross-breeds with Saanen 2.735 

 TOTAL 79.664 

 

Regarding the presented racial structure 
of goats, it could be mentioned that it is quite 
correct, and as such can be taken into con-
sideration when making future breeding pro-
grams in this area. 

The following table (Table 18) shows the 
breed structure of goats in the EPR, according 
to the data from Agency for Food and Veteri-
nary. 

T a b l e  18 
Breed structure of goats by municipalities in East Planning Region in 2010/2011  

Breed Ordinal 
number 

Municipality 
Alipne Saanen Domes. Cross-breeds 

Alpine 
Cross-breeds 

Saanen 
Other 

1.  13 / 13 / / 2.140 
2. Vinica / / 3.858 7 / / 
3. Delcevo / / 2.473 / / / 
4. Zrnovci / / 620 / / / 
5. Karbinci 155 7 126 94 247 1789 
6. Kocani 77 / 1.342 336 15 368 
7. M. Kamenica / / / / / 1.926 
8. Pehcevo 18 / 19 / / 232 
9. Probistip / / / / / 1.805 

10. Cesinovo–Oblesevo / / 200 89 15 343 
11. Stip 26 35 14 75 154 1.092 

TOTAL 289 42 8665 601 431 9695 

Explanation of the abbreviations: Domes.–domestic Balkan goat 

According to Table 18, the most repre-
sented goat breed in EPR is the one with an 
undefined racial status (other) with 9.695 
heads and domestic Balkan goat with 8.665 
heads. The remaining populations such as 
Cross-breeds Alpine (601), Cross-breeds 
Saanen (431), Alpine (289) and Saanen (42), 

which are considered as more productive, are 
not so represented (below 1000 heads) or 
5,02% of the total number of goats in EPR. 
This statistics indicates that there is still a lot 
to be done in the field of refinement, i.e. ge-
netic improvement of goat population in the 
EPR. 
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1.5. PRODUCTION TRAITS OF SHEEP AND GOATS  
IN THE REPUBLIC OF MACEDONIA 

The production abilities of most domestic 
sheep and goat populations are very small. 
Numerous attempts to improve the domestic 
“pramenka” sheep, gave quite modest results, 
mainly in the farms of that time. According to 
some literature data, the attempt for rapid 
changes in racial composition by mass "me-
rinizacija" in the fifties, was not so successful, 
but gave a partial result. 

The crossbreeding of domestic sheep 
populations with few merino breeds (arles me-
rino sheep, Rambouillet merino, merino “zla-
toushki” etc.). affected the weight gain of 
sheep, but did not resulted with increase in 
production and better quality of wool as well 
as the milk production . 

The following table (Table 19) shows the 
production traits of sheep breeds prevalent on 
the territory of the Republic of Macedonia. 

T a b l e  19 
Production traits of sheep breeds prevalent in Republic of Macedonia 

Ordinal 
number 

Breed Live weight, 
adult heads Lactation Period of 

lactation  Wool crop Twinning Weight on birth

  (kg) (liters) (days) (kg) (%) (kg) 
1. Ovcepolian sheep ♂ 45 (34–35) 

♀ 36 (25–48) 
72.49 

(38.47–128)
191 

(144–214) 
♂ 1.75 
♀ 1.22 

3–5 
♂ 3.0 
♀ 2.9 

2. Sharmountain 
sheep 

♂ 44.2 
♀ 32.3 

92.60 
(61–120) 

199 
 

♂ 1.6 
♀ 1.3 

3–5 
♂ 3.0 
♀ 3.0 

3. Karakachanian 
sheep 

♂ 44 
♀ 33 

24–26 150–160 
♂ 1.5 
♀ 1.1 

3–5 / 

4. Merinolandschaf ♂ 90–130 
♀ 60–75 

150–200 180 
♂ 6–8 
♀ 4.5 

20–50 / 

5. Cross-breeds 
Merinolandschaf 

♂ 90–120 
♀ 55–75 

80–150 180 
♂ 3–6 
♀ 2.5–4 

20–50 
 
/ 

6. Awassi ♂ 110 
♀ 55–65 

300 200–300 ♂/♀ 2.1 6–10 
♂ 3.0–3.5 
♀ 3.0–3.2 

7. Cross-breeds 
Awassi 

♂ 70 
♀ 50–60 

100–180 200–250 ♂/♀ 2.0–2.2 6–10 
♂ 3.0–3.5 
♀ 3.0–3.2 

8. East Friesian 
sheep 

♂ 90–100 
♀ 60–75 

250–350 300 
♂4–6 
♀4–4.5 

180–250 / 

9. Cross-breeds East 
Friesian 

♂ 90–100 
♀ 60–75 

100–200 200–250 
♂4–6 
♀4–4.5 

180–250 
/ 

10. Pleven blackhead 
sheep 

♂ 46–64 
♀ 65–70 

150–194 176–190  30–60 ♂ 4.37–4.78 
♀ 4.30–4.75 

11. Other / / / / / / 

Source: CBPAB (2011–2020) 

Table 20 shows the total production of 
sheep milk and wool in RM in the period of 
2006–2010, according to data from the Statis-
tical Office of RM (Statistical Yearbook 2006–

2010). The same table also shows the aver-
age milk production per sheep, on the national 
level. 
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T a b l e  20 
Sheep milk and wool production in RM during 2006–2010 

Ordinal number Year Sheep milk/tons Milk/sheep Wool/ tons Wool/ sheep 

1. 2006 56.582 64 2.106 2 

2. 2007 35.473 66 1.113 1,7 

3. 2008 38.296 68 1.018 1,6 

4. 2009 32.935 69 951 1 

5. 2010 32.157 60 1.024 2 

Source: Statistical Office of the Republic of Macedonia (Statistical Yearbook (2006–2010) 

 
According to the data in Table 20, the av-

erage production of milk by milking sheep 
from all breeds that prevail in the Republic of 
Macedonia ranges from 60 liters in 2010 to 69 
liters in 2009. According to the same table, the 
average amount of wool per sheep is about 2 
kg. If we analyze the total amount of sheep 
milk in the country, we come to a conclusion 
that since 2006, there is a significant decline 
in production in 2007 (about 21.109 tons of 

milk), and in 2008 there was a slight increase 
of 2.823 tons, followed by a continuous de-
cline (Chart 9). The reason for this is the con-
tinual decline in the number of sheep which is 
due to the indifference of people, especially 
young people to start business in this sector. 

Total production of sheep milk by region 
in the Republic for the period 2006–2010, as 
shown in the following table (Table 21). 

T a b l e  21 
Total production of sheep milk by regions in RM in a period of 2006–2010 (tons) 

Year Ordinal 
number 

Region 
2006 By sheep 2007 By sheep 2008 By sheep 2009 By sheep 2010 By sheep

1. Eastern / / 6.669 73 5.253 69 5.110 70 6.782 58 
2. Vardar   3.299 56 3.054 70 3.136 67 3.546 36 
3. Southwestern   3.483 60 4.839 58 3.452 54 3.517 62 
4. Southeastern   5.359 92 11.105 85 4.813 78 3.228 62 
5. Pelagonia   8.876 61 4.303 63 6.356 47 4.256 45 
6. Polog   3.623 81 2.555 93 7.081 167 4.395 115 
7. Northeastern   2.535 63 5.356 57 1.088 52 1.621 47 
8. Skopje   1.628 44 1.830 46 1.900 56 4.813 107 

Source: Statistical Office of the Republic of Macedonia (Statistical Yearbook (2006–2010) 

According to the previous table (Table 
21), the largest production of sheep milk dur-
ing 2010 is noted in the Eastern region (6.782 
tons of milk), and lowest in Northeastern 
(1.621 tons). This once again confirms the im-
portance of sheep breeding in the East plan-
ning region, and therefore the obligation to 
work constantly on its promotion in all aspects 
(both in terms of numerical condition and in 
terms of production traits). In terms of indi-

vidual lactation, the highest average per 
sheep in 2010 is noted in Polog region (115 
liters) and the smallest in the Vardar (36 li-
ters). The average lactation per sheep in the 
East planning region for 2010 was 58 liters. 
This lactation rate is close to the Macedonian 
average, but far from what could be consid-
ered a solid annual milk production per sheep. 
However, as a team and professional public, 
we have a note about the average individual 
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lactation in the Polog region for 2009 (167 l.) 
and for 2010 (115 l.). In other words, if the av-
erage commercial lactation per sheep stays 
on this level, then the average production of 
cheese per head–sheep would be around 48 
kg, i.e. 3.5 cans of cheese, which is impossi-
ble. The maximum production of cheese per 
sheep in the Republic of Macedonia ranges 
from 1–2 cans or 14–28 kg of cheese per 
sheep. Despite that fact that the source of this 

data is from Statistical Office and it is official, 
we believe that in the interest of the correct 
presentation of the results, it should be cor-
rected. 

The total production of goat milk in the 
Republic for the period 2006–2010, according 
to data from the Statistical Office (Statistical 
Yearbook 2006–2010) is presented in Table 
22. 

T a b l e  22 
Goat milk production in RM for the period 2006–2010  

Ordinal number Year Goat milk/tons Milk/goat 
1. 2006 / / 
2. 2007 28.989 314 
3. 2008 31.555 314 
4. 2009 19.386 284 
5. 2010 15.074 266 

Source: Statistical Office of the Republic of Macedonia 

 
Analyzing the total amount of goat milk in 

the country, starting from 2007, in 2008 there 
was a certain increase in production (about 
2.566 tons of milk), and in 2009 and 2010 oc-
curred continuous decline for 12.169 or 4.312 
tons (Graph 9). This decline in the production 
of goat milk at the national level is in accor-
dance with the constant decline of the goats’ 

number in 2009 (82.760), 2010 (73.888) and 
2011 (67.387 heads). The reasons for the de-
cline in the number of goats are almost identi-
cal with those of sheep. 

The total production of goat milk by re-
gion in RM for the period 2006–2010 is shown 
in the following table (Tab. 23). 

 
Chart 9. Sheep and goat milk production in RM for the period 2006–2010 
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T a b l e  23 
Total production of goat milk by regions in RM from 2006 to 2010 (tons) 

Region Year Ordinal 
number 

 2006 By goat 2007 By goat 2008 By goat 2009 By goat 2010 By goat

1. Eastern   3.270 301 3.666 298 2.172 232 4.598 232 

2. Vardar   4.494 448 5.986 567 2.778 482 2.766 463 

3. Southwestern   6.138 194 3.376 194 4.843 294 541 166 

4. Southeastern   4.613 345 6.777 247 4.147 259 1.953 221 

5. Pelagonia   1.938 370 2.634 517 739 164 534 134 

6. Polog   2.046 481 2.086 334 677 289 713 331 

7. Northeastern   3.651 309 5.455 299 2.237 294 2.622 320 

8. Skopje   2.840 563 1.576 469 1.793 289 1.346 307 

Source: Statistical Office of the Republic of Macedonia  

The highest production of goat milk dur-
ing 2010 is also noted in the Eastern region 
(4.598 tons of milk), and lowest in the Pelago-
nia region (534 tons). That means that this 
region is a leader in this animal-breeding 
branch, as well as in sheep breeding. This is 
also confirmed in terms of number of dairy 
goats in 2010 which prevail in this region 
(19.842 heads). According to Table 13, the 
total number of goats in the region that year 
amounted 21.449 heads. This fact also gives 

us the right to start with the preparation of 
such a study and of course with its final reali-
zation. 

The same as sheep, here we also have a 
note about the average lactation per goat in 
some regions (Vardar, Pelagonia, Southwest-
ern, Polog etc.) for some years. In fact, any-
where where the average commercial lacta-
tion per goat is over 400 liters should be cor-
rected because it does not correspond to ac-
tual conditions on the practice. 

1.6. EXPORT-ORIENTED PRODUCTS IN SHEEP AND GOAT BREEDING 
AND REVENUES FROM THE SAME 

The only strategic export product in the 
field of animal-breeding in the Republic of 
Macedonia is lamb. Dairy products (cashka-
wall and cheese) are exported in very small 
quantities, due to strict criteria and the tre-
mendous competition in the european and 
world market. The only dairy in RM with a right 
to export to EU countries is Bitola dairy (IMB). 
The technology of lamb production in our 
country is traditional, which means mating of 
the sheep once a year (August–September), 
their lambing in January–February, weaning of 
lambs in March–April and their sales during 
the Easter holidays and Labor Day. The 
exception is the production of lambs for the 
catholic Christmas (January), when the sheep 
are treated with hormonal treatment (proges-

teron treatment + PMSG) in late April or the 
first half of May, so they are lambing in 
October, but lamb is ready for sale in 
December. This lamb almost 100% is placed 
on the Italian market and almost always 
reaches 30% higher price comparing to that in 
the months of April and May. But the number 
of sheep lambing this time in order to have 
Christmas lamb is relatively small, about 2–
5% of the total number of sheep in the 
country. The average weight of lambs that are 
slaughtered in both seasons (Christmas and 
Easter) is 15–18 kg and the average slaughter 
weight ranges from 7,5 to 9 kg. The produc-
tion of lamb meat per years on a national level 
is shown in Table 24. 
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T a b l e  24 
Production of lamb in RM from 1960 to 2011 

Year Lamb (tons) Year Lamb (tons) 

1960 7.293 2003 5.895 

1970 8.267 2004 7030 

1980 9.464 2005 6857 

1990 14.377 2006 7198 

1995 9.976 2007 6495 

2000 4.919 2008 5204 

2001 5.789 2009 5225 

2002 4.637 2010 4786 

` Source: Statistical Office of the Republic of Macedonia  

According to the previous table (Table 
24), in the period 1960–1990, the amount of 
sheep and lamb meat produced continuously 
increased, and after 1990 that production has 
fallen sharply, especially after 2000 when the 
annual production of sheep and lamb in the 
country was 4919 tons. Between 2003–2010 
the production was constantly moving up and 
down, but always stays between 5000–7000 
tons per year, while in 2010 it fell again to 

4786 tons. The reasons for this have already 
been mentioned when explaining the variation 
of the number of the sheep. 

 Almost every year, about 50–70% of the 
total lamb meat production is regularly ex-
ported, while the rest is sold on the domestic 
market. Total export of lamb in the period 
2007–2011 by country, with the realized inflow 
of foreign funds by year is shown in the fol-
lowing table (Table 25). 

T a b l e  25 
Export of lamb by states in the period 2007–2011  

Year 

2007 2008 2009 2010 2011 

Ordinal 
number 

 
State 

tons € MIL. tons € MIL. tons € MIL. tons € MIL. tons € MIL. 

1. Italy 1374,4 6,960 1463,7 8,503 1434,9 7,401 1440,4 7,996 1848,2 10,001 

2. Greece 1152,8 5,063 888,03 3,696 988,87 4,464 907,41 4,374 723,33 3,621 

3. Croatia 260,17 1,212 178,39 0,873 227 1,08 306,51 1,541 484 2,481 

4. Serbia / / 81,97 0,33 49,65 0,227 14,65 0,074 23,33 0,12 

5. BIH / / / / 5,323 0,024 / / / / 

TOTAL 2787,37 13,235 2612,09 13,402 2705,74 13,196 2668,97 13,985 3078,86 16,223 

Source: Statistical Office of the Republic of Macedonia  

According to data shown in Table 25, in 
the abovementioned period the largest im-
porter of lamb from the Republic of Macedonia 
was Italy, followed by Greece and Croatia, 
while very small and insignificant amounts in 

this period have imported Serbia and Bosnia 
and Herzegovina. 

Table 26 shows the total exports of lamb 
by states and the realized foreign exchange 
inflow in five–year period (2007–2011). 
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T a b l e  26 
Total lamb exported by states in the period 2007–2011  

Ordinal 
number 

Importing country Exported meat 
(tons) 

Realized inflow in foreign currency 
(mil. €) 

Participation in total export 
(%) 

1. Italy 7561,6 40,861 54,58 

2. Greece 4660,4 21,218 33,64 

3. Croatia 1456,07 7,187 10,52 

4. Serbia 169,6 0,751 1,22 

5. BIH 5,323 0,024 0,04 

TOTAL 13853 70,041 100 

Source: Statistical Office of the Republic of Macedonia  
 
According to the data in Table 26, total 

lamb exported in the abovementioned five–
year period (2007–2011) was 13853 tons, with 
total foreign currency inflow of 70.041.000 
euro (Chart 10). According to the foreign cur-
rency inflow realized, the average price of a 
slaughtered lamb, achieved in these markets 
amounted 5,06 euro (310 denars). On the 
other hand, the purchase price of the lamb in 
the country, depending on supply and demand 
still ranges from 2–2.5 euro per 1 kg live 
weight. Besides lamb, on the main markets 
(Italy and Greece) are also exported certain 

amounts of kid’s meat which is increasing 
continuously every year. 

In terms of dairy products from sheep and 
goat milk export from the Republic of Mace-
donia, for now only Dairy Bitola exports in the 
EU countries, USA and third countries, 
Mlekara Zdravje–Radovo only in third coun-
tries such as Serbia, and another one to two 
dairies that also export small quantities in third 
countries. Therefore, there is still a lot to be 
done on increasing export of end dairy prod-
ucts. 

Greece
4660,4  tons
21,2  EU

Croatia
1456,07  tons

10,5  EU

Serbia
169,6  tons
1,2  EU

BiH
5,323  tons
0,04  EU

Italy
7561,6  tons
54,6  EU  

Chart 10. Exported lamb and realized foreign currency inflow in the period 2007–2011 

According to the previous experiences, 
there is a huge interest for exporting organic 
dairy products especially from goat milk, but in 
order to accomplish that we should be working 
on continuous education of farmers on one 

side, while on the other side, the dairymen 
themselves must have a line for processing 
organic dairy products from sheep or goat 
milk. This is quite popular in developed Euro-
pean countries (England, Germany, the Neth-
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erlands), where a lot of farms are organic, 
thus producing organic products (milk, meat 

and products thereof), and are selling them as 
such (Figure 2). 

 
Figure 2. Organic goat farm, Leeuwarden, The Netherlands  

(Ph.D. Nikola Pacinovski, 2008) 

1.7. DOCUMENTS AND LEGAL ACTS REGARDING THE DEVELOPMENT 
OF SHEEP AND GOAT BREEDING IN THE REPUBLIC OF MACEDONIA 

Important documents that are analyzed 
and elaborated in detail for the purposes of 
this Study and which directly affect the devel-
opment of these two animal husbandry sec-
tors are: 

– National Strategy for Agriculture and 
Rural Development for the period 2007–2013; 

– Common Basic Program for Animal 
Breeding (CBPAB); 

– Law on Protection and Animal Welfare 
(Official Gazette of RM no. 113/07); 

– Law on Quality of Agricultural Products 
(Official Gazette of RM no. 140/10); 

– Law on Organic Agricultural Production 
(Official Gazette of RM no. 146/09); 

– Program for Protection of biological di-
versity in animal husbandry (Official Gazette 
of RM no. 144/10); 

– Programs for Financial Support of Agri-
culture in RM (1995–2011); 

– IPARD Program 2007–2013. 

1.7.1. NATIONAL STRATEGY FOR AGRICULTURE AND RURAL DEVELOPMENT  
FOR THE PERIOD 2007–2013 

In the National Strategy for Agriculture 
and Rural Development (2007–2013) signifi-
cant priority is given to the development of 

sheep and goat breeding in the Republic of 
Macedonia. Referring to the SWOT analysis 
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for these two branches, the strategy stresses 
the following facts as strengths: 

– Favourable environmental and ecologi-
cal conditions for production, 

– Availability of large areas for grazing, 
– Tradition in sheep and goat breeding, 
– Sufficient number of slaughterhouses 

for lambs for export to EU countries, 
– Production of several traditional dairy 

products, 
– The quality of lambs and cheeses are 

with recognized quality, 
– Excellent adaptation of local breeds to 

existing conditions of the external environ-
ment, 

As weaknesses of these two branches in 
the strategy are listed the following: 

– Small farms and flocks in the state, 
– The traditional export markets for lamb 

are suffering from disorganized purchase, 
which requires signing contracts with farmers 
with reference to breed lambs with uniform 
quality, the lamb carcasses are still not classi-
fied according to EU regulations (SEUROP 
system) despite recommendations of the Law 
on Quality of Agricultural Products (Official 
Gazette of RM no. 140/10) 

– Weak vertical integration, weak con-
tracted farming and involuntary agreements 
between farmers and dairies. There is no or-
ganization for joint marketing of dairy products 
and most farmers sell separately. There is a 
lack of labeling and branding of cheese in cer-
tain regions, 

– In the state there is only one dairy li-
censed to export to EU, and two processing 
facilities for export to third countries (no EU 
members), 

– Low productivity of local breeds and 
populations, seasonal variation of production 
(milk and meat), low quality of the milk. Highly 
productive animal husbandry is poorly fed, low 
protein and energy input. No serious work in 
proliferation by many farmers (production 
courses milk–meat, meat–wool). There is a 
lack of pattern quality of raw milk and quality 
control of raw milk, 

– The number of people breeding sheep 
drastically reduces, due to aging and lack of 
people for a replacement. Educational pro-
grams on new and existing farmers are not 
offered, 

– Lack of control of the production. The 
value of the breeds is not estimated (some 

data on breeding and productivity exist, but 
not a final analysis of the breeding value), in 
order to form a pattern for breeding real high-
quality animals, 

– There is no national coordinating body 
that would link industry and government, and 
organize market and production. Associations 
of farmers are still weak and poorly organized. 
There is no real association in the industry of 
small ruminants. It is assumed that only part 
of farmers are associated, which is 20–25% of 
sheep in the country. 

As opportunities in the sheep and goat 
breeding are listed: 

– Adding value to meat and dairy prod-
ucts through processing and improving the 
quality and branding, 

– Launching National programs for pro-
motion of sheep and goat products on domes-
tic and especially international markets, 

As risks for these two farm sectors are 
listed: 

– There is a threat Macedonian lamb to 
be lost and to weaken its quality, as a result of 
using different breeds. Problems arise about 
the production of uniform slaughtered lamb 
with the required quality, 

– Problems with animals’ health (brucel-
losis) 

– Without support scheme, sheep and 
goats breeding could have consequences. 

The strategy as key factors that hinder 
the development of agriculture in the Republic 
of Macedonia, shall state the following: 

On a rural level: 
1. Low living standard in terms of physical 

and social infrastructure (migration, age, low 
education, unemployment of the population in 
the rural areas) 

2. Lack of alternative employment (out-
side the farm) and opportunities for generating 
income (heavy dependence on agriculture as 
the sole source of income, low salaries and 
poverty), 

On a production and processing level: 
1. Small farms and their division on par-

cels (resulting in high costs of unit and ineffec-
tiveness of the production), 

2. Old-fashioned production and tech-
nologies of breeding (resulting in low harvest 
and product quality), 

3. Poor vertical integration (associations 
of farmers/cooperatives) resulting in weak po-
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litical influence, poor power to contract or pur-
chase (buying inputs and selling output), 

4. Poor vertical integration between farm-
ers and processors (resulting in unorganized 
production that leads to excessive supply and 
major differences/changes in the price, dispar-
ity between the quantity and quality), 

5. Low level of education /training (re-
sulting in a conservative attitude towards 
change/innovations), 

6. Weak support services, such as mar-
ket information, credits, research /advisory 
services, support policies (resulting in a weak 
market orientation, lack of farm investment, 
low rate of innovation, lack of medium term 
planning of production and organization), 

7. Lack of product quality, 
8. Small scale of processing technologies 

(resulting in lack of economies of scale), 

9. Outdated processing technologies (re-
sulting in low productivity, high costs, products 
with lower quality) 

10. Low level of approving standards for 
quality and food safety (HACCP) and insuffi-
cient attention on environmental issues (re-
sulting in a few industries with possession of 
license for export in the EU countries). 

Generally, basic directions for develop-
ment of industry of sheep and goats in the 
strategy are increasing the number of sheep 
and goats, and improving the racial structure. 
In sheep breeding, the policy supports all 
farms to maintain and increase the number of 
sheep, as well as breeding centers for some 
breeds (Awassi, Merinolandschaf and Cross-
breeds Merinolandschaf ). In goat breeding, 
the support is also directed to all farms for 
maintaining and increasing the number of 
goats, as well as the support centers for 
breeding (Alpine). 

1.7.2. COMMON BASIC PROGRAM FOR ANIMAL-BREEDING (CBPAB) 

According to its purpose, the Joint Basic 
Program for lifestock (CBPAB) is an integral 
program that covers all kinds of domestic 
animals, so a part of it is also the Common 
Basic Program for Sheep Breeding (CBPSB) 
and Common Basic Program for Goat Breed-
ing (CBPGB). Both programs generally predict 
the basis for preparation of individual breeding 
programs (in accordance with Article 18 and 
19 of the Law on Animal husbandry – Official 
Gazette of RM no. 7/08) for the particular 
breeds in the Republic of Macedonia. These 
programs should enable further development 
and improvement of sheep and goat breeding 
in the Republic of Macedonia. 

Through the implementation of such 
breeding programs in developed countries, it 
is provided appropriate control, evaluation, 
ranking and selection of breeding heads in 
certain sheep and goat breeds, which results 
with a significant improvement of production 
traits. All this is accompanied by intensive ap-
plication of modern software packages and 
models for determining the breeding value of 
the animals. The methods of molecular biol-
ogy and genetic engineering techniques are 

additionally used in the characterization of the 
genome and modern methods in reproduction 
of sheep that also have a significant contribu-
tions in the development and improvement of 
sheep and goat breeding. 

1.7.2.1. Common basic program for 
sheep breeding (CBPSB) 

Commont breeding program for sheep 
breeding represents a general framework that 
defines the general goals of special breeding 
programs, i.e. guidelines, the ways and meth-
ods to increase the genetic potential of the 
sheep population in RM. 

According to Article 16 of the Law on 
Animal husbandry, the Joint Basic Program 
for Sheep Breeding should provide the basis 
for the realization of special breeding pro-
grams, which would preserve the basic com-
mon framework of a national interest. Consid-
ering the facts mentioned, CBPSB provides a 
broader framework that will define the general 
objectives, that would be expressed by: 
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• Defining the breeding objectives in 
sheep breeding; 

• Identification of routes for breeding cer-
tain breeds of sheep; 

• Usage of appropriate methods and 
ways of breeding; 

• Form of publication and availability of 
the obtained results; 

• Identification of the resources necessary 
for continual implementation of the program. 

In sheep breeding, as the main direction 
for improving the sector is indicated: 

– Improvement and advancement of ge-
netic capacity of the heads, 

– Improving the farming practice and  
– Education and organization of farmers, 
The milk production at all ruminants is a 

complex physiological process influenced by 
many internal and external factors. The most 
important among them are: 

– Breed, 
– Age and lactation (consecutive) 
– Live weight and body size, 
– Type of lambing, 
– Farming Systems and 
– Year. 
Based on the achieved production data, 

for a longer period of time, it could be noted 
an increase in the average lactation per milk-
ing sheep in the Republic of Macedonia. It 
could be said that the increase of the lactation 
is partly due to the planned improvement, and 
the self initiative activities of farmers too. 

The total production of sheep meat is 
mainly conditioned by number of the heads, 
but the production is also influenced by nu-
merous genetic and paragenetic factors. De-
spite the slaughtering age, which has a direct 
impact on meat production from sheep, man-
aging the process of breeding sheep also di-
rectly determines the production of meat. The 
application of different methods in the control 
of reproduction of sheep allows application of 
multiple systems for producing lambs, de-
pending on the intensity of production. The 
main purpose of the application of these 
methods is the increased production of lamb 
meat. 

CBPSB should provide a framework 
where the individual breeding programs for 
sheep would be performed in the next 10 
years, with the main goal to improve the ge-
netic capacity of the heads. The envisaged 
framework should include elements which 
would increase productivity, in other words, 
the production, reproductive and functional 
traits of the sheep would be improved. 

As other factors affecting the successful 
implementation of CBPSB is the formation of 
a National Breeding Pyramid (nucleus, repro-
ductive and commercial farms). 

The highest level is the nucleus which 
implements the improvement of the popula-
tion. Spreading the results from the improve-
ment in the nucleus is carried out in reproduc-
tion farms, while the application of the results 
is carried out in commercial farms, as a lowest 
level. 

Breeding pyramid of the sheep population 
in the Republic of Macedonia, according to its 
size and structure should ensure realization 
of: maximal annual genetic improvement of 
the sheep population, providing the required 
volume of production and appropriate way of 
dispersion of the genetic improvement in the 
rest of the population. The optimal size of nu-
cleus, is considered when it is located 10 to 
20% of the population that should be im-
proved. If in the nucleus is applied artificial 
insemination (A/I), the annual genetic pro-
gress is 50% higher in relation to the applica-
tion of natural mating. The size of the nucleus, 
the intensity of selection as well as the ex-
pected effect of selection, among other fac-
tors, are conditioned by the size of the popula-
tion. 

Guidelines for selection and improve-
ment of the sheep. Basic production direc-
tions that are advocated in CBPSB are meat–
wool and milk–meat.However as the main 
production direction, and at the same time the 
main selection direction that is practiced in the 
Republic of Macedonia is the production di-
rection milk–meat. 

In dairy sheep types, CBPSB approves 
and provides the following basic directions 
during the selection and improvement of 
sheep: 
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Selection for improving production characteristics, 
Production direction Trait 

Milk Total lactation, Total quantity of fats and proteins, average percentage of fat and and 
proteins. 

Meat Fertility, growth, body shape, offspring weight, weight when 60 days old, conversion. 

 
Selection for improving functional traits  

Breeding goal Trait 

Reproduction 
Conception, number of lambs per inseminated and lambed sheep, number of 
weaned lambs, % of lambing, % weaning, problems with fertility or partus, live weight 
of the sheep when weaning the lamb. 

Milk production efficiency Lactation, live weight, age and lactation (in that order), type of lambing, length of 
lactation. 

Udder and health condition of 
udder 

Number of somatic cells, Mastitis, morphology of udder (udder cavity, basal size of 
the udder, size, hight, length, diameter and position of teats, position and shape of 
udder). 

Health condition and 
adaptability to local conditions Longevity, immunity, parasite tolerance, posture of legs and condition of the hoofs 

 

Breeding goals are often influenced by 
many factors and should always take into ac-
count the needs of: manufacturers, industry 
and consumers. Strategies and methods, as 
well as the systems applied in the breeding 
programs in sheep breeding sector are usually 
determined by the direction of production and 
overall development of the sector. Breed is 
the basic unit of each particular breeding pro-
gram, and the largest genetic progress in the 
population would be achieved if the selection 
is conducted on the entire population. 

Due to several reasons (administrative, 
economic and developmental) in developed 
countries the concept according to which a 
performer of national breeding programs is the 
state has been abandoned a long time ago. In 
the future, the Republic of Macedonia is ex-
pected to increase the number and also to 
strengthen the capacity of recognized socie-
ties (associations) of sheep breeders, that 
should be the basic carriers of promoting the 
sector and implementation of breeding pro-
grams for the represented sheep breeds. The 
recognized associations of sheep breeders 
must be registered and approved by the Min-
istry, in accordance with the Law on Animal 
husbandry. 

Milk and lamb production are the main 
goals in sheep breeding in the Republic of 
Macedonia. Hence CBPSB aims to offer so-
lutions for improving the manufacturing sector. 

In milk production, the primary goal of the 
breeding program is increasing the milk pro-
duction, while as a secondary objective im-
plies increasing the production of easy lamb 
(within the same production direction). The 
cheese, although much of it produced tradi-
tionally, represents the main source of in-
come, and the economic profit of the sheep–
breeding production depends directly on it. 
Given that the correlation between the lacta-
tion and percentage of fat and protein is low to 
negative (phenotypic and genotypic) results 
that the selection for these traits would be di-
rected towards increasing the lactation and 
retaining the existing % level of fat and pro-
teins. On the other hand, if the selection is di-
rected towards increasing the total amount of 
fat in lactation period, then the overall lacta-
tion would be increased at the same time. 
Hence, for breeding purpose milk, the main 
subject of the selection should be the total lac-
tation and the total amount of fat. 

The production of lamb meat is equally 
important as the production of cheese, but it is 
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characterized by limited opportunities for plac-
ing on the markets. In meat production direc-
tion, the emphasis is put on producing lamb 
for a specific market.Increasing the production 
of lamb could be achieved by increasing the 
fertility of sheep as well as the of growth of 
lambs. 

Breeding patterns in sheep–breeding. 
Breeding schemes in sheep breeding are 
conditioned by several factors (the system of 
production, the direction of production and the 
interest of farmers). Although global trends 
and experience have shown great interest in 
breeding pure breed, often it could be ob-
served Cross-breeding as well as combination 
of both methods of breeding in certain breeds 
(pure racial breeding and Cross-breeding). 
Depending on the development of the sector 
(market demand, parity of interprices of the 
milk, meat and food and the degree of profes-
sional competence and interest of the farm-
ers) it has been planned using different 
strategies for Cross-breeding that could be 
characterized by various direction of realiza-
tion but with different volume and intensity. 

Offering a broad framework in defining 
the systems of breeding, CBPSB provides 
pure racial breeding, if certain associations of 
sheep breeders show interest in indigenous 
sheep populations. Besides the indigenous 
sheep populations, CBPSB also provides an 
opportunity for pure racial breeding of breeds 
with exceptional milk and meat production. In 
fact, the interest in breeding breeds with ex-
ceptional milk and meat production and prepa-
ration of special breeding programs for these 
breeds is quite significant. It is important be-
cause the appropriate breeding programs 
would help in maintaining and improving the 
breeds with exceptional production that would 
serve as land reclamators of indigenous 
sheep populations. Given the fact that the lac-
tation of the domestic sheep population is 
quite low, CBPSB predicts Cross-breeding of 
the domestic sheep population with breeds of 
sheep with exceptional milk production. The 
Cross-breeding would fasten the process of 
creating a dairy sheep population. 

Regarding dairy breeds, the program 
proposes, i.e. is not forcing any of several 
dairy sheep breeds in the world: East-Frie-

sian, Awassi, Sardinian, Chios, Lacaune, 
Pleven Blackhead and British dairy sheep. 

At the production direction meat–wool, 
breeding program considers two breeds: Me-
rinolandschaf and Ile de France sheep. 

CBPSB considers application of industrial 
and meliorative Cross-breeding designed ac-
cording to the sector’s needs, which in turn 
will result in maximal securing and use of het-
erosis effect, and also maintaining the genetic 
predisposition of the domestic population 
(solid constitution and resistance). Applying 
the methods of intersection, it is projected ob-
taining genotypes with various degrees of par-
ticipation of the breed improver (meliorator). 
The level of participation of the breed meliora-
tor in the genome of autochthonous sheep 
population would be determined by the inter-
est of farmers and associations of the breed-
ers. RThe meliorator breeds should come 
from breed sheep population and the selection 
should be directed towards the superior prod-
uct traits that are characteristic for the breed 
improver. 

Although the Cross-breeding by definition 
means an increase in productivity (improving 
the quality and the quantity of the product), 
while cross-breeding, briefly, attention should 
especially be paied to: 

• the emergence of hybrid vigor, charac-
teristic for the offspring, resulting in increased 
vitality, reproductive capacity, growth, imunity, 
efficiency in food consumption, in one word 
represents an opportunity for increased pro-
ductivity; 

• correct selection of quality breeding 
heads (male and female) while Cross-breed-
ing is equally important as the correct choice 
of the appropriate breeds; 

Neither method used for improvement in 
modern sheep breeding can not and is not a 
substitute for poor management systems on 
the farm and the inadequate nutrition. 

For realization of the planned activities, a 
minimal number of recommended breeding 
purposes, traits that should be subject to se-
lection, as well as principles of breeding, 
CBPSB recommends the following frame: 
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Breed Breeding goal Trait Principles of breeding 

Milk Total lactation, total fats 
Purebred breeding 
Improvement with dairy breeds  

Meat 
Fertility, growth, 
offspring weight 

Purebred breeding 
Refinement with breeds for meat and meat–wool 

Ovcepolian /  
Sharmountain sheep  

Preserving the biodiversity Purebred breeding 

Karakachanian Preserving the biodiversity Purebred breeding 

Dairy breeds Milk Total lactation, total 
quantities of fat Purebred breeding 

Breeds for 
production of meat 
and meat–wool 

Meat 
Fertility, growth, 
offspring weight 

 Purebred breeding 

 

Observing the contemporary trends in 
sheep breeding, CBPSB plans implementation 
of modern DNA methods in various levels of 
implementation of special breeding programs. 
The implementation of these methods would 
give a contribution towards the realization of 
the breeding goals set that would result in the 
creation of genotypes of sheep, holders of de-
sired traits. 

Farm register and databases. The sys-
tem of farm register is the basis of each par-
ticular breeding program. Depending on the 
farmer’s needs and the breeding program’s 
objectives, farm register and database can be 
a simple or detailed system of data accumula-
tion. Regardless of the amount of data accu-
mulation and the complexity of the system, 
each good system provides a precise and 
simple way of collecting data, regardless of 
the fact if data is recorded in books or in elec-
tronic form (specifically designed software 
packages). 

Import of genetic material, way of use 
and comparative testing. According to 
CBPSB, the import of genetic material is nec-
essary for economic, organizational and se-
lection reasons connected to improving of the 
indigenous population of sheep, and for form-
ing the nucleus flocks of breeds with excep-
tional milk and meat production. 

Pursuant to Law on animal husbandry, 
the import or export of breeding material 
should not be banned and restricted from zo-
otechnical reasons. Market liberalization 
means opening the market while allowing lib-
eral attitude towards import and manipulation 

of live heads, semen and embryos. But the 
import of breeding heads, semen and em-
bryos, according to the Law on animal hus-
bandry should be under strict control and spe-
cial precautions measures (monitoring of im-
ported breeding heads as well as monitoring 
of certain traits of their offspring). 

Expected effects from the improve-
ment of the sheep’ traits. Through im-
plementation of the approved breeding pro-
grams, in the future, first of all it is expected 
increase of the milk production and the indi-
vidual lactation per sheep in the RM. Im-
provement of the quality of the milk and meat 
is also expected. 

Interested parties within CBPSB. Im-
plementation of CBPSB is primarily, according 
to the Law on Animal husbandry an obligation 
of the state in which it is expected the direct 
realisators of certain special breeding pro-
grams within CBPSB to implement all bio-
technological, biological methods and meas-
ures projected within the specific breeding 
programs. 

The implementation of the activities for 
genetic improvement basically means the 
state to establish active participation in the 
monitoring of direct realization of the whole 
breeding program, which is especially impor-
tant for supporting the breeding programs for 
endangered indigenious genotypes and the 
like. 

Organizing CBPSB implementation. 
The law envisages the coordination of the 
state with the above mentioned factors in the 
implementation of CBPSB to be realized 
through the Council for Animal husbandry 
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within the MAFWE through confirmation of the 
breeding programs. The time frame when 
CBPSB will be prepared as part of CBPAB 
gives space for adoption and implementation 
of proposed breeding programs and should 
also predicts i.e. accept the transfer of legiti-
macy of the adopted breeding programs out of 
these time limits, of course if the expert su-
pervisors of breeding program envisaged by 
the Law on animal husbandry, note that it is 
ongoing and is realized successfully. The pro-
fessional supervision will pay attention to the 
level of confidentiality of certain information 
within the realization of the breeding program. 

Breeding programs for particular 
genotypes of sheep by a recognized or-
ganization of breeders. Pursuant to the Law 
on Animal husbandry, the breeding programs 
in sheep breeding are prepared within a pe-
riod of five years, so for a specific sheepbreed 
there may be one or more breeding programs. 
According to the activities defined by CBPSB, 
the breeding programs should include: 

• Description of population, 
• breeding goals, 
• size of population 
• breeding methods, 
• programs in selection, 
• developmental, researching and profes-

sional tasks for the purpose of increasing the 
efficiency of program implementation, 

• measures for promotion of animal 
breeding and ensuring the dissemination of 
genetic progress that will impact on improving 
the quality of the products of animal origin, 

• annual programs for the use of certain 
male breeding heads and manner of publica-
tion of the results obtained and 

• zootechnical standards (criteria for trade 
with breeding material, conditions, procedure 
and manner of keeping registers, the contents 
of zootechnical documents, the criteria for ac-
ceptance of animals for breeding, methods for 
monitoring and evaluating the characteristics 
of the genetic value and the criteria for recog-
nition of breeders' organizations). 

The minister approves special breeding 
programs in sheep breeding, after making a 
demand and getting an opinion from the 
Council for animal husbandry. The specific 
breeding program should: 

• enable the improvement of sheep 
breeding, 

• provide control of productivity and other 
traitsof the population, 

• provide a large enough population for 
realization of the program itself, 

• apply appropriate methods for checking 
the origin of heads, 

• heads that will be part of the program 
are properly labeled so we can determine their 
origin, 

• ensure professional, technical and or-
ganizational preconditions for the implemen-
tation of the breeding program, 

• have a proper professional team for im-
plementation of the breeding program that will 
provide professional care of the whole breed-
ing documentation prescribed 

• provide genetic reserves and ensure 
genetic variability and biodiversity, 

• provide the conditions to prevent in-
breeding, unless otherwise projected and 

• provide a system of internal control for 
the key issues in performing the breeding pro-
gram and program selection. 

Breeding programs approved according 
to CBPSB should meet all additional criteria 
projecteded according to the Law on the live-
stock. 

According to the abovementioned, the 
obligation of the newly formed sheep farms for 
the breedMerinolandschaf will be preparing a 
breeding program for the breedMerinoland-
schaf, as it could be recorded in the registry of 
the Ministry of Agriculture, Forestry and Water 
Management as a recognized organization of 
breed Merinolandschaf breeders (new term for 
reprocentar, pursuant to Law on livestock). 

1.7.2.2. Common basic program for 
goat breeding (CBPGB) 

Similar to sheep breeding, goat breeding 
also as the main direction for improving the 
sector indicates the improvement and ad-
vancement of genetic capacity of the heads, 
improving farming practice, education and or-
ganization of farmers. 

Factors for improving the milk production 
are the same as in sheep breeding: 

– Breed, 
– Age and lactation (in that order) 
– Live weight and body size, 
– Type of kidding, 
– Breeding system and 
– Year 
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CBPGB should provide a framework in 
which individual breeding programs in the next 
10 years would be performed, and the main 
goal would be improving the genetic capacity 
of the heads, while the projected framework 
should include elements which would increase 
the productivity, that will improve productive, 
reproductive and functional traits of the goats. 

The basic functions of CBPGB are in-
creasing productivity and the volume of pro-
duction, product quality, efficiency in working, 
maintenance of genetic diversity, supporting 
conservation programs, taking care of the 
animal welfare and successful dissemination 
of genetic progress in the rest of the popula-
tion. 

National breeding pyramid. The breed-
ing program for goats also predicts the exis-
tence of three levels: nucleus farms reproduc-
tive and commercial farms. The improving of 
the population is carried out in the nucleus, 
while the popularization of the results of the 
nucleus is carried out in the reproductive 
farms. The application of the results is per-
formed in commercial farms, as a lowest level. 

Breeding pyramid of the goat population 
in the RM, according to its size and structure, 
should ensure performing maximal annual ge-
netic improvement of goat population, provid-
ing the required volume of production and ap-
propriate manner of spreading genetic im-
provement in the rest of the population. The 
optimal size of the nucleus is considered 
when in the nucleus are located 10 to 20% of 
the population that should be improved. If A/I 
is applied in the nucleus, the annual genetic 
progress is 50% higher in relation to the appli-
cation of natural mating. The size of the nu-
cleus, the intensity of selection as well as the 
expected effect from the selection, among 
other factors, they are conditioned by the size 
of the population. 

Directions of selection and improve-
ment of goats. As an internationally generally 
recommended selection directions of small 
ruminants, CBPGB accepts and projects the 
following basic directions in the selection and 
improvement: 

Selection for improving production traits 

Production goal Trait 

Milk Total lactation, total quantity of fat and proteins, average percentage of fat and 
proteins. 

Selection for improving functional traits  
Breeding goal Trait 
Reproduction Conception, number of kids per inseminated and lambed goat, number of 

weaned kids, % of kidding, % weaning, problems with fertility or kidding 

Milk production efficiency Lactation, live weight, age and lactation (in that order), type of kidding, length of 
lactation. 

Udder and health condition of 
udder 

Number of somatic cells, mastitis, morphology of udder (udder cavity, basal size 
of the udder, size, height, length, diameter and position of teats, position and 
shape of udder). 

Health condition and adaptability 
to local conditions 

Longevity, immunity, parasite tolerance, posture of legs and condition of the 
hoofs 

 
The implementation of these directions 

will allow improvement of the goat population 
and could be expected fulfillment of the gen-
eral goals of CBPGB. Through methodological 
division there is a possibility of using cus-
tomized models for their genetic evaluation, 
and the possibility of using different selection 
procedure in terms of the tests that were 

used, managing the overhaul of the flock, ac-
curacy of selection and different level of se-
lection intensity. 

Basic breeding goals – objects of se-
lection. Development of goat breeding as well 
as the overall selection and breeding of goats 
should comply with established breeding ob-
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jectives for individual breeds of goats. Hence, 
the minimum number of recommended breed-
ing goals, or traits that should be subject to 
selection by CBPGB are: 

Productio
n direction 

Trait 

Milk Total lactation, total quantities of 
proteins and fat in the milk 

 
The production of goat milk is the main 

goal in goat breeding in the Republic of Ma-
cedonia, hence CBPGB aims to offer solutions 
for improving the production in the sector. 

The primary objective of the breeding 
program is increasing the production of goat 
milk. In some countries (Canada) promoting 
population is directed towards increasing the 
lactation per goat, paying no attention to the 
composition of milk. However, the selection 
oriented only towards increasing the lactation 
result in reduction of the concentration of fat 
and proteins in the milk. The selection in dairy 
goat–breeding in most European countries, 
especially in France, is oriented towards in-
creasement of lactation, while paying attention 
to proteins and fat, where selection criteria 
include the total amounts of fat and proteins 
as well as the content of fat and proteins in 
the milk. Positive genetic correlations between 
the lactation and the total amounts of fat and 
proteins have been observed at goat popula-
tion, while negative correlations were ob-
served between the total lactation and the 
percentage of fat and proteins. 

Noting the directions where the dairy 
goat–breeding ranges worldwide, CBPGB pro-
jects two possible directions of improving the 
genetic potential of the goats in the Republic 
of Macedonia. If farmers decide to start pro-
ducting fresh goat milk which would be sold to 
processing facilities with the ultimate objec-
tive– selling consumption milk, the breeding 
programs should aim at increasing the lacta-
tion, keeping the percentage of fat and pro-
teins on the required level (defined by pur-

chasing center). On the other hand, if farmers 
are oriented towards cheese production, at-
tention should be paid to the concentration of 
fat and proteins (%) without reducing the total 
amount of fat and proteins in milk. The 
cheese, although much of it is produced tradi-
tionally, represents the main source of income 
and the economic viability of the goat produc-
tion depends directly on it. 

Breeding scheme and goat genotypes. 
Although global trends and experiences point 
increased interest in purebreed breeding, of-
ten it could be seen Cross-breeding as well as 
combination of both methods of breeding cer-
tain breeds (purebred breeding and Cross-
breeding). 

Presenting a broad framework in defining 
the breeding systems, CBPGB provides pure 
racial breeding of domestic goat population, if 
certain associations of breeders of goats show 
interest. CBPGB gives opportunity for pure-
bred breeding of breeds with exeptional milk 
production (Alpine and Saanen). In fact, the 
interest in breeding of breeds with exeptional 
milk production and preparation of special 
breeding programs for these breeds is quite 
significant. The appropriate breeding pro-
grams would maintain and improve the breeds 
with exeptional milk production which should 
serve as meliorators of domestic goat popula-
tion. Given that fact that the lactation of do-
mestic goat population is quite low, CBPGB 
aims towards crossbreeding of domestic 
population of goats with breeds of goats with 
exeptional milk production. The Cross-breed-
ing would fasten the process of creating a 
dairy goat population. 

Predicting the breeds Alpine and Saanen 
as dairy breeds for purebred breeding or 
crossbreeding with domestic population is due 
to the positive experience with them in the 
past 20 years and more. 

Starting from the recommended breeding 
goals and the traits that should be subject to 
selection and principles of breeding, CBPGB 
recommends the following framework: 

 
Breed Production direction Trait Principles of breeding 

Domestic goat population Milk Total lactation, total 
quantity of proteins and fat 

Purebred breeding 
Refinement with dairy breeds 

Dairy goat breeds Milk Total lactation, total 
quantity of proteins and fat 

Purebred breeding 
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Observing the contemporary trends in 

goat breeding, CBPGB provides implemen-
tation of modern DNA methods on different 
levels of implementation of special breeding 
programs. 

Farm registry and databases. The sys-
tem of farm registry is almost identical to the 
breeding program for sheep. 

Dissemination of genetic progress. In 
structuring the special breeding programs, 
among other basic elements necessary for the 
program itself, the following two aspects are 
relevant: 

• how to make a determination of geneti-
cally superior animal (the aspect of genetic 
improvement) 

• dissemination of the genes of superior 
animals in the population of production heads 
(the aspect of dissemination of genetic pro-
gress). 

The reproductive use of the selected 
animals should provide appropriate dissemi-
nation of genetic progress on the goat popula-
tion in the Republic of Macedonia which would 
be conditioned by the degree of interest 
shown by farmers to be an integral part, to 
participate actively in special breeding pro-
grams. 

One measure that provides a greater 
extent of dissemination of genetic progress is 
the application of A/I at goats. The massive 
application of A/I despite the spread of genetic 
progress would provide: a system of asses-
sment between the flocks, increased intensity 
of the potential usage of superior individuals, 
optimization of the selection priorities and 
migration of wanted genes (carriers of alleles 
for certain production traits) and distribution of 
genes (genotypes), characterized by incre-
ased imunity. 

Import of genetic material, manner of 
usage and comparative testing. According 
to CBPGB, the import of genetic material is 
necessary for economic, organizational and 
selective reasons connected to the im-
provment of local goat population as well as 
for forming the nucleus flocks of breeds with 
exceptional milk production. 

Pursuant to the Law on animal hus-
bandry, from zootechnical reasons it should 
not be banned and restricted the import or ex-

port of breeding material. Market liberalization 
means opening the market that allows liberal 
attitude towards import and manipulation of 
live heads, their embryos and semen. But the 
import of breeding animals, semen and em-
bryos, under the Law on livestock should be 
under strict control and special precaution 
measures (monitoring of imported breeding 
heads and monitoring of certain traits at their 
offspring). 

Expected effects from improvement of 
the characteistics of goats. The expected 
effects from the improvement of goats can be 
expected from the implementation of special 
breeding programs. Firstly, it is expected im-
provement of the lactation per head and thus 
the total lactation, i.e. improving the milk qual-
ity. 

Stakeholders and implementing CBPGB. 
The implementation of CBPGB pursuant to 
Law on Animal husbandry is a responsibility of 
the state where it is expected direct realisators 
of certain special breeding programs within 
CBPGB to implement all biotechnological, bio-
logical methods and measures that are pro-
jected in specific breeding programs. 

The implementation of activities for ge-
netic improvement, basically means the state 
to establish active participation in the moni-
toring of direct realization of the breeding pro-
gram as a whole, particularly important in 
supporting the breeding programs for endan-
gered indigenous genotypes and the like. 

Organizing the implementation of 
CBPGB. The law envisages the coordination 
of the state with the abovementioned factors 
in the implementation of CBPGB to be real-
ized through the Council for Animal husbandry 
within the MAFWE through confirmation of the 
breeding programs. The time frame when 
CBPGB will be prepared as part of CBPAB 
gives space for adoption and implementation 
of proposed breeding programs and should 
also predicts i.e. accept the transfer of legiti-
macy of the adopted breeding programs out of 
these time limits, of course if the expert su-
pervisors of breeding program envisaged by 
the Law on livestock, note that it is ongoing 
and is realized successfully. The professional 
supervision will pay attention to the level of 
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confidentiality of certain information within the 
realization of the breeding program. 

Like in the sheep farms, breeding pro-
gram would also be developed here for 
Saanen breed (for the Alpine breed it is al-
ready made, on the national level), so this 
farm could be registered in the registry of the 
Ministry of Agriculture, Forestry and Water 
Economy as a recognized organization of 
breeders for breeds Alpine and Saanen. After 

completion of the breeding programs, the ob-
ligation of the farms would be only to submitt a 
formal request and a statement to MAFWE 
that the recommendations of the breeding 
programs for the abovementioned breeds 
would be respected. Thus, the procedure for 
registration of these farms in the registry of 
recognized organizations of breeders at the 
MAFWE is completed. 

1.7.3. LAW ON PROTECTION AND WELFARE OF THE ANIMALS 

The Law prescribes minimum require-
ments for the protection and welfare of certain 
animals, including sheep and goats regarding 
its breeding, keeping, care and housing, pro-
tection of animals while farm holding, protect-
ing and welfare of the animals during trans-
port, slaughter or killing. 

By this Law, the animal owners and /or 
keepers shall: 

1. Take appropriate measures to ensure 
the welfare of animals under their care and 
they should not cause any pain, suffering or 
injury to them; 

2. Provide conditions under which ani-
mals are bred or kept under the provisions of 
this Law and determined experience and sci-
entific knowledge; 

3. As owners or people who care for ani-
mals they should be properly, theoretically 
and practically prepared and have knowledge 
of: 

– To identify whether the animals are in 
good health condition or not, 

– Identify significant changes in the be-
havior, 

– Assess whether the environment is 
adequate for the health and welfare of the 
animals. 

4. Provide adequate veterinary medical 
care for animals. 

This Law must be taken into considera-
tion when working on newlyformed repro-
centers for sheep and goats in EPR. 

1.7.4. LAW ON THE QUALITY OF AGRICULTURAL PRODUCTS 

This Law regulates the markets of ag-
ricultural products, quality standards, clas-
sification, labeling of the quality and infor-
mation system for cereals and rice, animal 
food, fresh fruits and vegetables, eggs and 
poultry, beef, pork, sheep and goat meat, milk 
and dairy products, bee products, protection 
of agricultural and food products with a geo-
graphical name and label of guaranteed tradi-
tional specialty, control and supervision over 
the implementation of the provisions of this 
Law. 

What is important at this Law that is con-
nected to this Study is the part that refers to 
the categorization of sheep and goat car-
casses, and classification of these carcasses. 

Under Article 104 of the Law on Quality of 
Agricultural Products (Official Gazette of RM 

no. 140/10), sheep and goats for slaughter by 
3ge are divided into two categories: 

– Lambs /kids (sheep / goats) to 12 
months 

– Sheep /goats over 12 months 
According to the same article, the cate-

gory lambs is divided into two subcategories: 
– Light lambs – dairy lambs or fat lambs 

of both sexes not older than five months, and 
– Heavy lambs (fat lambs) at the age of 

5–12 months. 
According to Article 105 of the same Law, 

carcasses classified according conformation, 
degree of coverage of the body with fat and 
body weight (at light lambs) are put on the 
market. 
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According to the conformation, sheep 
carcases are classified in six classes: S, E, U, 
R, O and P (SEUROP system). 

In terms of coverage with fat tunica, 
sheep carcasses are classified into five 
classes: 1, 2, 3, 4 and 5. 

Regarding the weight (at light lambs), the 
carcasses is classified into: 

– Class I – carcasses of light lambs (dairy 
lambs), refers primarily to processed carcass 
to 13 kg (after bleeding, removal of internal 
organs – evisceration and skin removal). Car-
casses of light lambs, according to the weight 
are further divided into three classes A, B and 
C. 

– Class II – carcasses of fatten lambs. It 
involves primarily processed carcass over 13 
kg (after bleeding, evisceration and skin re-
moval) and 

– Class III – sheep carcasses. It involves 
primarily processed carcass in the same way 
as in the second subcategory lambs (fatten 
lambs) without head. 

Generally this Law may not directly affect 
the operation of repro-centers, but is espe-
cially important for those farms (reproductive 
and commercial) which will use reproductive 
material (rams and bucks) from the same and 

will produce lambs and kids for the meat mar-
ket. 

The second part of this Law that is also 
important for this Study is the part that refers 
to the arrangement of the milk market. The 
recommendations of this Law about the qual-
ity of raw milk and consuming milk are impor-
tant for the operation of these repro-centers, 
given that the two will produce milk (sheep 
and goats). 

According to Article 125 of this Law, the 
requirements for quality raw milk are envis-
aged in a separate regulation (Rulebook on 
requirements for the quality of raw milk, qual-
ity standards of consuming milk, dairy prod-
ucts and the use of their names, the quality of 
the activity of starter cultures, the rennets and 
other specific materials and manner of their 
use, the manner of additional milk and dairy 
products labeling as well as the permitted de-
viation of weight in relation to the declared, 
Official Gazette of RM, no. 96/11). This Rule-
book is specific in terms of raw milk quality 
(chemical and microbiological composition), 
so in terms of that it is very important and 
must be taken into account in the operations 
of both repro-centers, in order to produce milk 
according to the required standards. 

1.7.5. LAW ON ORGANIC AGRICULTURAL PRODUCTION 

This Law regulates the manufacture, 
processing, finishing, storage, transportation, 
distribution, advertising, sale, labeling and 
control of organic products where the methods 
of organic production have been applied. Dur-
ing its operation, the repro-centers can work 
according to the recommendations of the Law, 
of course if they accept the rules and proce-
dures for organic animal husbandry produc-
tion. The rules and procedures for breeding 
and housing conditions, the rules for repro-
ducing, rules for animal husbandry feeding, 
the rules for veterinary treatment, the rules for 
thansport, etc., are elaborated in details. 

Bearing in mind that it is about farms–re-
pro-centers that will have a quality and high 
quality animals, it is almost impossible here to 
be applied to these recommendations and 
rules, but we think this is a good opportunity to 
be an alternative in some future time. At first, 
repro-centers will certainly conventionally, 
how could thin order to achieve maximal pro-
ductive results, in other words, to ensure 
maximal utilization of the genetic capacity of 
animals. Anyway, the Law is very important 
for numerous commercial sheep and goat 
farms in EPR, which can start a procedure for 
conversion into organic products for which ex-
ists a great interest abroad. 

1.7.6. LIVESTOCK BIODIVERSITY PROTECTION PROGRAMME 

By signing the Convention for the Protec-
tion of Biological Diversity (CBD – Convention 

biodiversity), in 1997 and 1998 the Republic of 
Macedonia as a country is obliged to identify, 
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monitor and maintain biological diversity within 
its boundaries, while data obtained from the 
monitoring to share with other states and na-
tions. This is because the protection and 
preservation of biological diversity in agricul-
ture, and thus in animal husbandry is the re-
sponsibility of each State that is considered a 
responsible member of the international com-
munity. In addition to this are also the recom-
mendations of FAO, as the carrier and coordi-
nator of the global operations for the protec-
tion of animal genetic resources. Officially, this 
issue in the Republic of Macedonia is covered 
and treated in the strategy and action plan for 
protection of biological diversity of the Repub-
lic of Macedonia since 2004, The Law on 
Animal husbandry (Official Gazette of RM no. 
7/08, Article 52, 53, 54 and 55), the Program 
for protection of biological diversity in animal 
husbandry (2011–2017), and several legal 
acts (Rulebooks): 

– Rulebook on protection (conservation), 
conservation of biological diversity of animal 
genetic resources at domestic animals; 

– Rulebook on the manner of execution 
and monitoring of biological diversity in the 
animal husbandry; 

– Rulebook on the manner of breeding 
and trade of indigenous breeds and /or lines, 
form and content of the request for recognition 
of new indigenous breeds and /or lines and 
form, content and manner of keeping the reg-
istry; 

– Rulebook on the extent of genetic re-
serves, and the method and procedure for 
provision and maintenance of reserves; 

– Rulebook on detailed conditions for per-
forming certain public service protection of the 
biological diversity of animal husbandry, the 
manner of performance and monitoring of bio-
logical diversity in breeding and conservation 
of genetic variability and genetic reserves of 
animal husbandry. 

The general goal of the Programme for 
protection of biological diversity in animal 
husbandry is to determine the national guide-
lines (priorities) in this area, in accordance 
with the internationally accepted four priority 
areas established in the framework of the 
Global Plan of Action adopted at the first In-
ternational Technical Conference on Animal 
Genetic Resources held in 2007 in Interlaken, 
Switzerland, and the Law on Animal hus-

bandry of the Republic of Macedonia (Official 
Gazette of RM no. 7/08). 

Considering the abovementioned system 
solutions (laws, strategies, programs), the pri-
orities related to the protection and utilization 
of genetic resources of animal husbandry are: 

– Establishing a system for characteriza-
tion and inventory of all types and all breeds 
/lines/strains of domestic animals individually; 

– Establishment of a monitoring system 
for all types and all breeds/lines/strains of do-
mestic animals individually; 

– Establishing a system of sustainable 
use and development of genetic resources of 
animal husbandry; 

– Establishing a system of conservation, 
gene banks, in situ and ex situ conservation; 

– Establishing a system of support meas-
ures for the protection of genetic resources of 
animal husbandry in ex situ or in vivo forms of 
conservation within national parks, agricultural 
industries, educational or research centers; 

– Institutional strengthening, research 
and monitoring, education, legislation and 

– Raising public awareness of all the ar-
eas listed. 

Because of the fact that the Article 18 of 
Law on Animal husbandry prescribes for each 
specie or breed of animal husbandry to be 
prepared a special breeding program for ap-
plicative purposes, the goals for the protection 
on the level of each particular specie /breed 
/line /strain, especially for each indigenous 
specie /breed /line /strain must be part of the 
objectives of accepted and approved a special 
breeding program that every breeder, or a 
recognized organization of breeders had pre-
pared for indigenous or other specie /breed 
/line /sort that is bred. 

In sheep and goat breeding, indigenous 
breeds or types of sheep and goats that are 
envisaged in the Law on Animal husbandry 
and thus in the Programme for protection of 
biological diversity in animal husbandry are: 
Ovcepolian sheep, Sharmountain sheep and 
the Karakachanian sheep in the field of 
sheep–breeding, and the domestic Balkan 
goat in goat breeding. 

Although in this Study, as proposed 
breeds for the formation of repro-centersare 
mentioned highly productive breeds (Meri-
nolandschaf in sheep–breeding) and (Alpine 
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and Saanen in goat breeding), which will be 
offered to sheep and goat breeders (from the 
EPR and the entire state) as meliorators of 
their flocks, it is necessary to mention the im-
portance of indigenous breeds of sheep and 
goats, in terms of protecting them from extinc-
tion. Currently,in the state of high risk of ex-
tinction is only Karakachanian sheep, while 
the rest are in stable condition. 

Although the breeding of highly produc-
tive breeds is always an advantage in terms of 
the indigenous more primitiveand low produc-

tive breeds, we should mention the fact that 
the next year or no later than 2013 would be 
launched additional financial support /head for 
those owners who raise some of indigenous 
breeds and types of sheep and goats. Addi-
tional financial support will be projected in the 
Programme for Rural Development (100% of 
the national budget of RM) and in Agroecolo-
gical programme that uses funds from IPA 
funds (75% of the EU budget, 25% of national 
budget). 

1.7.7. SUPPORT MEASURES FOR SHEEP AND GOAT BREEDING  
IN THE PERIOD OF 1995–2011 

The subsidizing as a financial support in 
the agriculture is a measure which was first 
applied in the European Union countries. It is 
used to neutralize the risks that are constantly 
present in this industry. According to this ten-
dency in EU countries, after the independence 
of the Republic of Macedonia subsidies in ag-

riculture, and thus in animal husbandry pro-
duction continually increased. 

The following tables (Table 27 and Table 
28), show the measures that financially sup-
port the sheep and goat breeding in the period 
1995–2011, by the programs for financial 
support in agriculture (Chart 11). 

T a b l e  27 
Stimulating measures in the sheep–breeding projected in the Programs for financial support 

in the agriculture (period 1995–2011) 

Ordinal 
number 

Name of the measure Amount of the support  
(den.) 

Total projected finances 
(den.) 

Financial support in 1995 

1. Subsidize for purchasing breeding rams, trested on 
spermatogenesis from the breed Merinolandschaf 
(original) intended for A/I 3.000,00 1.300.000,00 

2. Participation for tattooing in sheep and goat breeding 
in individual sector / 6.000.000,00 

Total 7.300.000,00 

Financial support in 1996 

1. Subsidize for purchasing breeding rams, trested on 
spermatogenesis from the breed Merinolandschaf 
(original) intended for A/I 4.000,00 600.000,00 

2. Subsidize for lambs made by A/I from sheep 
inseminated by rams from the breed Merinolandschaf 
(50.000 lambs)  50,00 2.500.000,00 

. Subsidize for procurement of 10 breeding rams from 
the breed Merinolandschaf (to import) 150.000,00 2.500.000,00 

Total 5.600.000,00 
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Financial support in 1997 

1.  

Total 

Financial support in 1998 

1. Financial support for bred, labeled, and sold male 
breeding heads from the breed Merinolandschaf –
originals (30% of the market value) 1.000.000,00 

2. Financial support for bred femalebreeding heads for 
extended reproduction from the breed 
Merinolandschaf crossbreeds (30% of the market value) 17.000.000,00 

3. Financial support for bred, labeled and male breeding 
heads from the breed Merinolandschaf (reproductors) 
for sale (70% of the market value) 4.000.000,00 

Total 22.000.000,00 

Financial support in 1999 

1. Financial support for bred or purchased female 
breeding heads (weaned lambs) for replacement 
(labeled and recorded) 650 den./head 39.000.000,00 

. Financial support for releasing from the surplus 
agricultural products – lamb for export on the Near 
East markets 30.000.000,00 

3. Financial support for bred or sold male breeding heads 
from the breed Merinolandschaf –originals (labeled 
and recorded) 4.000,00/head 400.000,00 

 Financial support for bred and sold, labeled male 
breeding heads (crossbreeds) from the breeds 
Merinolandschaf and Awassi (70% of the market value) 1.000.000,00 

. Demonstrative tests for using appropriate identification 
and control of the production traits at fine sheep 
breeds Merinolandschaf and Awassi 100% of the Project’s value 500.000,00 

6. Demonstrative tests for starting early weaning of the 
lambs 100% of the Project’s value 100.000,00 

Total 71.000.000,00 

Financial support in 2000 

1. Financial support for releasing from the surplus 
agricultural products – lamb for export 35,00 den/kg meat 25.000.000,00 

2. Financial support for bred female breeding heads 
(weaned lambs) for enlargening the number of sheep 
in the flocks 650 den./head 24.500.000,00 

3. Financial support for purchased male breeding heads 
from the breed Merinolandschaf –originals (labeled) 50% of the market value 400.000,00 

4. Financial support for purchased male breeding heads 
(crossbreeds) from the breeds Merinolandschaf and 
Awassi (70% of the market value) 1.500.000,00 

5. Financial support for forming nucleus of dairy sheep 
breeds 3.000.000,00 

6. Financial support for transport of the sheep from 
winter to summer pastures 500.000,00 

Total 54.900.000,00 
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Financial support in 2001 

1. Financial support for releasing from the surplus 
agricultural products – lamb for export 35,00 den/kg meat 39.000.000,00 

2. Financial support for purchased male breeding heads 
from the breed Merinolandschaf –originals (labeled) (70% of the market value) 1.000.000,00 

 Financial support for nucleus of dairy sheep breeds 1.000.000,00 

Total 41.000.000,00 

Financial support in 2002 

1. Financial support for releasing from the surplus 
agricultural products – lamb for export 35,00 den/kg meat 27.500.000,00 

2. Financial support for transport of the sheep 3.000.000,00 

3. Financial support for nucleus of dairy sheep breeds 500.000,00 

Total 31.000.000,00 

Financial support in 2003 

1. Financial support for purchased male breeding heads 
from the breeds Merinolandschaf and Awassi–
reproductors (50% of the market value) 700.000,00 

2. Financial support for nucleus of dairy sheep breeds 500.000,00 

3. Financial support for produced female lambs for 
maintaining and enlargening of the flock 1.000,00 den./head 30.900.000,00 

Total 32.100.000,00 

Financial support in 2004 

1. Financial support for purchasedmale breeding heads–
reproductors  1.500.000,00 

2. Financial support for maintaining and enlargening of 
the basic sheep flock  100.000.000,00 

3. Financial support for establishing farms of the breed 
Merinolandschaf  1.000.000,00 

Total 102.500.000,00 

Financial support in 2005 

1. Financial support for maintaining and enlargening of 
the basic sheep flock  110.000.000,00 

2. Financial support for bred and sold male breeding 
heads from the breed Awassi (originals)  300.000,00 

3. Financial support for establishing farms of the breed 
Merinolandschaf  1.000.000,00 

4. Financial support for bred and sold male breeding 
heads from the breeds Wurthemberg and Awassi 
(reproductors)  2.100.000,00 

Total 113.400.000,00 

Financial support in 2006 

1. Financial support for maintaining and enlargening of 
the basic sheep flock  50.000.000,00 

Total 50.000.000,00 

Financial support in 2007 
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1. Financial support for maintaining and enlargening of 
the basic sheep flock in farms with minimum 50 heads  266.200.000,00 

2. Financial support for purchasing male breeding heads 
from the breed Awassi (originals)  450.000,00 

3. Financial support for purchasing male breeding heads 
from the breed Merinolandschaf (reproductors)  800.000,00 

Total 267.450.000,00 

Financial support in 2008 

1. Financial support for labeled female lamb for 
maintaining and enlargening of the basic sheep flock 
(minimum 50 heads)  220.000.000,00 

2. Financial support for produced sheep milk and sold to 
the registered companies for milk processing 2 den/litre 40.000.000,00 

3. Financial support for purchasing male breeding 
heads–originals and reproductors 

50% of the purchasing value 
(15.000 den. per originals 
and 5.000 den. per reproduc-
tors) 1.500.000,00 

Total 261.500.000,00 

Financial support in 2009 

1. Financial support for labeled sheep heads 850 den./head,
minimum 30 heads from all 
cathegories 467.500.000,00 

2. Financial support for purchasing male breeding 
heads–originals and reproductors 

50% of the purchasing value 
(15.000 den. per originals 
and 5.000 den. per repro-
ductors) 4.000.000,00 

Total 471.500.000,00 

Financial support in 2010 

1. Financial support for labeled sheep heads from all 
cathegories 

900 den./head,
minimum 30 heads from all 
cathegories / 

2. Financial support for purchasing male breeding 
heads–originals and reproductors 

50% of the purchasing value 
(15.000 den. per originals 
and 5.000 den. per repro-
ductors) 

/ 

Financial support in 2011 

1. Direct payments for labeled sheep heads from all 
cathegories 

950 den./head, Minimum 30 
heads from all cathegories / 

2. Direct payments for sheep milk produced and sold 3,5 den./litre / 

3. Direct payments for procuring male breeding heads–
originals and reproductors 

Maximal amount of 15.000 
den/head per originals and
5.000 den./head per repro-
ductors 

 
/
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Т а б е л а 28.  
Stimulating measures in the goat–breeding projected in the Program for financial support  

in the agriculture (period 1995–2011) 

Ordinal 
number 

Name of the measure Amount of the support 
(den.) 

Total projected finances 
(den.) 

Financial support in 1995 

1. Supsidize for purchasing breeding heads for estab-
lishing repro-center 

50% of the purchasing 
value 1.000.000,00 

Total 1.000.000,00 

Financial support in 1996 

1. Supsidize for purchasing breeding heads for estab-
lishing repro-center (imported) 

50% of the purchasing 
value 3.000.000,00 

Total 3.000.000,00 

Financial support in 1997 
1.  

Total 
Financial support in 1998 

1. Financial support for purchasing breeding heads from 
the breeds Alpine and Saanen (imported) for estab-
lishing repro-center  

50% of the purchasing 
value 1.500.000,00 

Total 1.500.000,00 

Financial support in 1999 

1. Demonstrative tests for monitoring the procces of ad-
justment and control of the production traits of the im-
ported heads from the breed Alpine 

100% of the Project’s 
value 300.000,00 

Total 300.000,00 

Financial support in 2000 

1. Financial support for bred and sold male breeding 
heads (labeled) from the breed Alpine 8.000,00/head 600.000,00 

2. Financial support for monitoring the procces of ad-
justment and control of the production traits of the nu-
cleus from the breed Alpine 300.000,00 

Total 900.000,00 

Financial support in 2001 

1. Financial support for monitoring the procces of ad-
justment and control of the production traits of the nu-
cleus from the breed Alpine 200.000,00 

2. Financial support for bred and sold male breeding 
heads (labeled) from the breed Alpine 8.000,00/head 400.000,00 

Total 6.00.000,00 

Financial support in 2002 
3 / / 0,00 

Financial support in 2003 
1. / / 0,00 

Financial support in 2004 

1. Financial support for goat flocks–crossbreeds from the 
breed Alpine (labeled)  / 3.000.000,00 
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Total 3.000.000,00 

Financial support in 2005 

1. Financial support for goat flocks–crossbreeds from the 
breed Alpine with control of the production traits at 
farms with minimum 50 heads  / 1.500.000,00 

2. Financial support for maintaining and enlargening of 
the basic goat flock / 8.000.000,00 

Total 9.500.000,00 

Financial support in 2006 

1. / / 0,00 

Financial support in 2007 

1. Financial support for maintaining and enlargening of the 
basic goat flock in farms with minimum 30 heads / 23.155.000,00 

2. Financial support for purchasing breeding heads from 
the breed Alpine / 400.000,00 

Total 23.555.000,00 

Financial support in 2008 

1. Financial support for the basic goat flock  Minimum 30 goat heads 
from all cathegories in 

flock 20.000.000,00 

2. Financial support for produced goat milk and sold to 
the registered companies for milk processing 2 den/litre 2.000.000,00 

3. Financial support for purchasing breeding goat heads 50% of the purchasing 
value (no more than 
4.500,00 den./head) 400.000,00 

Total 22.400.000,00 

Financial support in 2009 

1. Financial support for labeled goat heads 750 den./head, minimum 
10 heads from all cathego-

ries 57.750.000,00 

2. Financial support for purchasing breeding goat heads 50% of the purchasing 
value (no more than 
4.500,00 den./head) 900.000,00 

Total 58.650.000,00 

Financial support in 2010 

1. Financial support for labeled goat heads 800 den./head, minimum 
10 heads from all cathego-

ries / 

2. Financial support for purchasing male breeding goat 
heads 

50% of the purchasing 
value (no more than 
4.500,00 den./head) / 

Financial support in 2011 

1. Direct payments for labeled goat heads 850 den./head,
minimum 10 heads from 

all cathegories / 

2. Direct payments for goat milk produced and sold 3,5 den./litre / 

3. Direct payments for procuring male breeding heads Maximal amount to 4.500 
den/head / 
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Chart 11. Financial resources from the Programs for encouraging agriculture in RM (1995–2011) 

Besides the support that the sheep and 
goat breeding obtain through the Programs for 
financial support in agriculture, some financial 
support this sector gets from the Rural devel-
opment programs. These branches get the 

support from this Programme mostly through 
purchase of additional equipment and upgrad-
ing the existing infrastructure of the farm (an-
nexe, using the renewable energy sources, 
etc..) 

1.7.8. IPARD PROGRAMME 2007–2013 

IPARD or Instrument for Pre-Accession 
Assistance of the European Union aimed for 
rural development is part of the IPA (Instru-
ment for Pre-Accession Assistance of the 
European Union) and presents its fifth com-
ponent. On the other hand, IPA is an assis-
tance to candidate countries for EU member-
ship, such as Republic of Macedonia, in order 
to support the procces of meeting the acces-
sion criteria in terms of establishing a func-
tional market economy, customization and im-
plementation of European legislation and the 
ability to carry out the responsibilities arising 
from EU membership. 

The aim of IPARD is to provide financial 
assistance for sustainable agriculture and ru-
ral development, in terms of preparation of the 
Common Agricultural Policy (CAP) of EU and 
the instruments for its implementation. Spe-
cifically, implementation and observance of 
the rules for financing by the European Fund 
for Agriculture and Rural Development 
(EARDF) and adjustment of the agricultural 
sector to the rules and standards of the Joint 
EU market. 

IPARD funds are used after developing 
and adopting IPARD program for the devel-
opment of agriculture and rural development 
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for the programming period 2007–2013. 
IPARD program contains an overview of the 
main priority areas for intervention and appro-
priate measures for funding. 

Within the IPARD program there are cer-
tain objectives that derive from the principles 
of IPA. The main priorities of the Programme 
are: 

1. Improving the market efficiency and 
implementation of EU standards and 

2. Development of rural economy. 
Specific objective of the first priority is: 

Improving the technological and market infra-
structure of the commercial agricultural indus-
tries and food industry that are headed to-
wards higher added value of agricultural and 
food products, and compliance with EU stan-
dards for quality, public health, food security 
and environmental protection. 

Specific purpose of second priority: Im-
proving the quality of life of the rural popula-
tion, increasing the income and creating new 
employment opportunities. 

Within the first and second specific goal, 
there are appropriate measures. Two addi-
tional measures included within the first spe-
cific objective are: 

– Investments in agricultural industries for 
restructuring and upgrading to EU standards 
and 

– Investments in processing and market-
ing of agricultural products for restructuring 
and upgrading to EU standards. 

The second specific goal includes an ap-
propriate measure: Diversification and devel-
opment of the economic activities in rural ar-
eas. 

What might be of interest to the investor 
of repro-centers, even for some farmers from 
EPR is measure 101 – Investments in agri-
cultural industries in order to their restructur-
ing and upgrading to EU standards. 

The only acceptable measure from it is 
measure1014 – Breeding of animals for milk 
production. 

This measure includes two types of in-
vestments, such as: 

Type of investment 10141: CONSTRUC-
TION/RENEWAL OF FACILITIES FOR 
BREEDING MILKING COWS, SHEEP AND 
GOATS and type of investment 10142: PUR-
CHASE OF EQUIPMENT FOR MILKING, 
COOLING AND STORING MILK 

As acceptable projects of the measure 
10141 are listed: 

– Renewal of existing facilities for breed-
ing milking animal husbandry (stables), to 
achieve the standards for animal welfare and 
sanitary and veterinary standards in accor-
dance with EU standards, 

– Renewal of existing buildings for stor-
age and preparation of stock feed and equip-
ment for food preparation, 

– Construction of buildings /depots /re-
servoirs for manure storage and equipment for 
handling and transport of the fertilizer. 

Unacceptable investment activities of this 
measure are: 

– Construction of new facilities for breed-
ing milking animal husbandry 

– Expansion of existing facilities for 
breeding milking animal husbandry in order to 
increase the flock. 

The program specifies acceptable and 
unacceptable specific costs of this measure. 

As acceptble specific costs are men-
tioned the following: 

– procurement of construction materials 
and construction elements to renovate the ex-
isting stables and facilities for breeding milking 
animals (cows, sheep and goats), including 
equipment for renovating or providing other 
enclosed spaces as separate joined rooms for 
resting / milking / shearing (sheep) / inse-
mination / delivery room etc. 

– procurement of equipment for ventila-
tion, maintaining optimal microclimate, water–
supply, sewerage network, electrical installa-
tions, 

– procurement of equipment for feeding 
system, 

– procurement of equipment for watering 
system, 

– procurement of equipment for milking 
and milking systems, 

– procurement of automatic or mobile 
milking aggregates, 

– procurement of equipment for handling 
and storage of manure 

– procurement of elevators for grains and 
silage, 

– procurement of equipment for produc-
tion of stock feed, 

– procurement of equipment for milking 
and milking systems, 



1. Study on establishing regional repro-center for sheep and goats in the East Planning Region 

63 

– procurement of items for fencing, in-
cluding equipment for electric fence with low 
voltage, 

– oblications performed by third persons: 
construction work and installation of construc-
tion elements and materials for construction, 
installation of ventilation equipment, main-
taining optimal microclimate, water-supply etc. 

Unacceptable specific costs are the fol-
lowing: 

– procurement of animals, 
– procurement of agricultural machinery, 
– supply of cargo machinery, except for 

manure.  
At the type of investment 10142: PRO-

CUREMENT OF EQUIPMENT FOR MILKING, 
COOLING AND STORING MILK 

Acceptable investment activities are the 
following: 

– Modernizing the system of milking, 
cooling and storing milk in order to equalize 
production of raw milk on agriculture with the 
EU standards for production of raw milk. This 
project must also anticipate investment activi-
ties in the construction of facilities for storing 
manure and equipment for handling and 
transport of the fertilizer, according to the 
standards. 

Specific acceptable costs are: 
– pocurement of equipment for milking 

and milking systems, 
– procurement of automatic or moving 

milking aggregates, 
– procurement of lact–freezers for stor-

age, 
– pocurement of equipment for cooling 

the milk, 
– pocurement of equipment for measur-

ing the quantity of milked milkand equipment 
for measuring the quality, 

– pocurement of equipment for cleaning 
(vapor or water compressors, sterilizers, etc.) 

– pocurement of equipment for handling 
and storage of manure, including machinery 
for cleaning and handling of manure, com-
puter equipment and computer software for 
the milking equipment. 

Unacceptable specific costs for this type 
of investment (10142) is the procurement of 
animals. 

The possibilities of the IPARD program in 
this Study could be used, if the existing facili-
ties are reconstructed as well as in providing 
equipment for farms. 

1.8. REPRO-CENTERS IN SHEEP AND GOAT BREEDING IN THE RE-
PUBLIC OF MACEDONIA (PREVIOUS AND CURRENT) 

In the Republic of Macedonia operate 
several repro-centers in the field of sheep and 
goat breeding. Some of the below mentioned 
no longer exist. 

In Sheep–breeding as more important 
we could mention the following: 

1. Reprocenter for the breed Meri-
nolandschaf – s. Gneotino Bitola. Estab-
lished in 1976 within ZIK “Pelagonija” from 
Bitola, for promoting and forcing the produc-
tion direction meat–wool. The location of the 
farm is in the village Gneotino, Bitola. Initially, 
the first flock of this breed was imported from 
Germany in 1976. After that, a few times male 
heads (rams) were imported subsequently 
from Germany in order to refresh the flock 
with new purebred heads. For many years this 
farm produced male heads of breedMeri-
nolandschaf with outstanding quality, which 

were distributed throughout the farms not only 
in Macedonia but also the territory of whole 
former Yugoslavia, refinement of domestic 
sheep populations in order to improve certain 
product properties (especially the growth and 
quality of lamb).Over the time, the quality of 
the flock gradually declined due to some or-
ganizational flaws at the farm, irregular man-
aging the registry of the farm, which is intoler-
able for a repro–centar of its kind, keeping the 
sheep with the rest of the flock (domestic 
population and Cross-breeds), which regularly 
resulted with uncontrolled mating. Now this 
farm works as a commercial farm, as it is not 
registered as a recognized organization of 
breeders under the new Law on Animal hus-
bandry (Official Gazette of RM no. 7/08), and 
because of the irregular managing the registry 
of the farm could not be issued pedigree 
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about the origin of any male or female head. 
Today, we can not accurately tell the racial 
purity of the sheep on this farm, or to verify 
what is the percentage of blood fromMeri-
nolandschaf for reasons we mentioned above. 
The latest import ofMerinolandschaf originals 
from Germany, for the purposes of this repro-
center was made in 1985. 

2. Repro-center ofMerinolandschaf re-
producers – Bogdanci. Established in 1990 
within the ZTD "Stocharstvo" from Bogdanci, 
also for promoting and forcing the production 
direction meat–wool. The repro-center was 
formed in order to meet the growing demands 
by sheep breeders in the Republic of Mace-
donia for male heads that are from Meri-
nolandschaf breed, and because of the good 
results are received in the offspring at this 
Cross-breeding. This farm over the years 
worked as repro-center which produced male 
heads crossbreds of the F1 generation from 
domestic merinized sheep population with 
purebred rams of breed Merinolandschaf. The 
rams for this purpose, were purchased from 
the repro-center in Gneotino, Bitola. The qual-
ity of the rams produced in this repro-center 
was often average and below average, also 
because of the irregular managing of the reg-
istry, inadequate nutrition etc. On this farm, it 

was almost impossible to be issued a com-
plete pedigree for any male head produced on 
the farm. Currently, the farm is working as a 
commercial farm and it is not registered as a 
recognized organization of breeders under the 
Law on Animal husbandry (Official Gazette of 
RM no. 7/08). 

3. Reprocentar for the breed Awassi – 
vil. Gradiste Kumanovo. Officially registered 
in 2001 within the TD "Karlo" from Kumanovo. 
The farm is located in the village Gradiste, 
Kumanovo. Basic sheep flock on this farm is 
purchased from a flock in the village Germijan, 
Bitola, which is actually the only remaining 
flock from the flock originally imported in 1969 
(500 heads) and 1970 (1.500 heads) from Is-
rael. The farm has since produced a number 
of male heads of this breed, which are distrib-
uted to various farms throughout the country 
and who spread the genotype of this dairy 
breed. According to the data until 2009, the 
farm sold 680 male heads, of which 150 are 
subsidized. No accurate data on how many 
female heads lived, and thus how many cros-
sbreds were produced. Currently, under the 
existing Law on Animal husbandry (Official 
Gazette of RM no. 7/08), the farm is not regis-
tered as a recognized organization of breed-
ers (Figure 3). 

 
Figure 3. Repro-center for Awassi sheep breed– s. Gradiste, Kumanovo 

(Ph.D.. Nikola Pacinovski, 2008) 

In the field of goat breeding, in the Re-
public of Macedonia also exsisted several re-
pro-centers, of which the more important as 
the following: 

1. Repro-center for dairy goat breeds 
(Alpine and Saanen) –vil. Lakavica, Stip. 
Established in 1989 within the AD “Lakavica” 
from Stip in order to improve the production 



1. Study on establishing regional repro-center for sheep and goats in the East Planning Region 

65 

traits of the domestic goat population. Initially, 
the primary flock of 40 heads,of which 36 fe-
male (18 Alpine, 18 Saanen) and 4 male 
heads (2 Alpine, 2 Saanen), is imported from 
the repro-center for goats in Gnjilane, Kosovo, 
and it could be noted that the experiences 
with the same were outstanding. The repro-
center did not succeed due to organizational 
problems caused by transitional changes in 
the society after the independence of the 
state. 

2. Repro-center for goats of Alpine 
breed – Bogdanci. Established in 1999 within 
the ZTD “Stocharstvo” from Bogdanci. The 
basic flock of around 100 goats for this farm 
was purchased from their native country 
France. By passing the Law on Animal hus-
bandry in 2008, the farm operated as repro-
center, according to the old Law on Animal 
husbandry (Official Gazette of RM no. 
61/1997). Until 2005 the repro-center was 
supported by the Program for financial support 
in the agriculture, with subsidize of 50% from 
the price of the male breeding heads sold 
(bucks and male kids).The farm is not yet offi-
cially registered as a recognized organization 
of breeders under the current Law on Animal 
husbandry (Official Gazette of RM no. 7/08). 

The average number of breeding male heads 
sold annually from this farm is around 40. Cur-
rently on the farm there is no regular registry 
management and plan selection. 

3. Repro-center for goats of Alpine 
breed – vil. Kozhle, Skopje. Established in 
1997 within the goat farm “Kozhle” from vil. 
Kozhle, Skopje. The basic flock of 80 goat 
heads for this farm was purchased from a 
farm in Sjenica, Southern Serbia, which works 
as repro-center in this country. The farm start-
ing from 1998,cooperates with the Institute of 
Animal Science from Skopje. For two years it 
was supported by direct funding, and the re-
maining years with 50% subsidize of the cost 
of breeding male heads sold (bucks and male 
kids). The farm is officially registered as a rec-
ognized organization of breeders pursuant to 
Law on Animal husbandry (Official Gazette of 
RM no. 7/08) (Figure 4). 

The average number of male heads sold 
annually for breeding is around 70–80. From 
2007–2010 the farm was in oriented to or-
ganic production, and from 2011 it works as 
an organic goat farm whose dairy products 
(white soft cheese, yellow cheese - cash-
kawaal, etc.) are sold in major markets in 
Skopje. 

 
Figure 4. Repro-center for Alpine goats – v. Kozhle, Skopje. 

(Ph.D. Nikola Pacinovski, 2008) 
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1.9. REVIEW OF EXPERIENCES WITH REPRO-FARMS  
IN THE NEIGHBOURING COUNTRIES AND THE EUROPEAN UNION 

Since we belong to the Mediterranean 
region, sheep and goat breeding in these ar-
eas (neighboring countries and the broader 
region) have always had a priority compared 
to other animal husbandry sectors (animal-
breeding, pig breeding, poultry, etc.). There-
fore, the attention of the expert community 
from these countries have always been di-
rected towards improving the same, both in 
terms of quantity and productivity. 

Republic of Greece: Starting from the 
Republic of Greece as the oldest member of 
the European Union from the neighbouring 
countries, it has initiated reforms in these 
animal husbandry industries from the very be-
gining, particularly in relation to genetic im-
provement, and establishing farms that pro-
duce quality and high quality sheep and goat 
heads. Greece is very closed for import of for-
eign breeds for genetic improvement of their 
own. In sheep breeding, one of the most rep-
resented breeds is their indigenous sheep 
breed “karagunika” (Kapagkoynikn).This 
breed is bred only as a purebred and it pro-
duces a solid quantity of milk and meat. The 
other sheep breeds include the following: 
Chios, East-Friesian, Lacaune etc. which are 
bred only as purebred. Regarding the repro-
farms, sheep breeders in Greece are organ-
ized in associations for many years, and all 
those under the control of authorized isntitu-
tion and have above–average production 
properties sell their heads to potential buyers 
as quality and high–quality repro heads. 

In goat breeding, the most common goat 
breed is the domestic Balkan goat, as indige-
nous breed. From the remaining breeds could 
be found: breed “skopeloi” (Skopeloy) Alpine, 
Saanen and crossbreeds of the Alpine and 
Saanen. According to FAO statistics, Republic 
of Greece has the largest number of goats in 
Europe where from the overall population, the 
most represented is autochthonous breed of 
goats. The organization of the selection ser-
vice in goat breeding is almost identical as in 
the sheep breeding, through associations that 
are controlled by the authorized institution. 

Generaly, the scientific and professional audi-
ence in the Republic of Greece thinks that the 
genetic improvement of indigenous breeds 
should be performed only by selection within 
the breed itself, not with crossbreeding with 
other breeds. This applies to both sheep and 
goat breeding. Therefore, until now the Re-
public of Greece has forecasted significant 
funds for maintenance and improvement of 
existing indigenous breeds of sheep and 
goats. 

In the Republic of Greece there are sev-
eral Institutes of Animal Husbandry where in-
digenous breeds of sheep and goats are bred, 
which also work as raw farms. These institutes 
have been visited by significant number of 
farmers from the Republic of Macedonia, as 
members of associations. 

Republic of Bulgaria: As a member of 
the European Union, the Republic of Bulgaria 
also left the establishing of the repro-centers, 
and thus the control of production traits to the 
associations or breeders’ associations of cer-
tain sheep and goat breeds. Of course there is 
authorized institution which has authority to 
control the reliability of the results of the pro-
duction traits control among certain breeds of 
sheep and goats. Bulgaria has many sheep 
breeds such as: Pleven Blackhead, which is a 
Bulgarian indigenous breed and is one of sev-
eral dairy sheep breeds in the world, then 
“kamvol merino”, “merinoflajsh”, “svichovska” 
sheep, Ile de France, Mouton sharole, Lacon 
(the last three imported from France), Bulgar-
ian synthetic dairy sheep, “cigaja”, “finewool” 
sheep, Karakachanian sheep, Copper Red 
Shoumen sheep, Caucasian sheep “Alkanska” 
sheep and many others. Most repro-farms of 
almost all sheep breeds are owned by private 
breeders, organized in associations that are 
under the control of the production traits (by 
an authorized institution).There is an example 
with the Pleven blackhead sheep, of which 
there is an original flock (repro-center) owned 
by the Institute for Agriculture and fodder 
crops from Pleven (Figure 5). 
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Figure 5. Reprocentar for Pleven blackhead sheep, Pleven, Republic of Bulgaria 

(Ph.D. Nikola Pacinovski, 2008) 

The farm has a high quality heads of this 
breed in the country and offers them for sale 
to farmers not only in the state but also in the 
wider region. The situation is similar in goat 
breeding when it comes to espablishing and 
operatinh repro-centers. 

Republic of Serbia: In the Republic of 
Serbia sheep and goat breeding are also im-
portant animal husbandry industries. Although 
the production of lamb is a priority of sheep 
breeders, however, in this country are pro-
duced significant quantities of certain dairy 
products from sheep milk (soft white cheese, 
yellow sheep cheese - cashkawaal, etc.). In 
Republic of Serbia are bred various indige-
nous sheep breeds (types of “pramenka”) as 
follows: “sjenichka”, “svrlishka”, “lipska”, “vi-
toroga”, “krivovirska” and Pirot sheep. Impor-
tant place in the Serbian sheep–breeding also 
have the breed Merinolandschaf, used for 
crossbreeding with existing breeds, especially 
with “pirotska” bread, in order to improve the 
existing production traits, “cigaja” etc.. 

The existing repro-centers of certain 
breeds (Merinolandschaf) are under control of 
certain research institutions (Institute of Ani-
mal husbandry–Zemun), and are mainly 
owned by legal persons in private ownership. 

There is such a repro-center of the breed-
Merinolandschaf in Kraguevac, owned by the 
company “Compass”. 

From the goat breeds could be found Al-
pine and Saanen, as well as crossbreeds of 
these two breeds. From the indigenous 
breeds the most typical is domestic Balkan 
goat. Repro-centers in goat breeding work in 
the same way as those in sheep breeding. 

Republic of Albania: Indigenous sheep 
breeds bred in the Republic of Albania are: 
“rechka” sheep, “bardoka”, “shkodran” and 
“ruda” sheep. Registering farms repro-centers 
in the sheep and goat breeding in this ne-
ighboring country is similar as in Macedonia. 
The farms are privately owned and they are 
controlled by authorized institutions for moni-
toring and controling production traits. There 
is not a particular breed (sheep and goats) 
that can be selected by its production proper-
ties, but they move within the production 
properties of existing indigenous populations 
of sheep and goats as in the other Balkan 
countries. 

Other countries in the region and 
Europe: When it comes to establishment and 
operation of the repro-centers in sheep and 
goat breeding, and also in other animal hus-
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bandry sectors, the case with Republic of 
Croatia is quite interesting. Namely, for this 
purpose, in this country was formed so–called 
Croatian animal husbandry selection center 
that is fully funded by the state, for which a lot 
of finances are invested every year (employs 
over 200 people). The classification of these 
people is according to the territorial division of 
the Republic of Croatia (districts) and in each 
district there is a city–center where data for 
farms and animals (by species and breeds) is 
kept, and hence they are sent to the office in 
Zagreb. The number of people employed in 
individual centers in the districts depends on 
the number of animals to be controlled. The 
task of these people is to constantly monitor 
the field and record all types of farms (animal, 
sheep, goats, poultry, pigs), which possess 
high quality raw materials, to enter the same 
in the database and to start controlling the 
production properties. At the end of each year 
they prepare a detailed annual report on the 
production properties of all types and breeds 
of domestic animals, which is sent to the Min-
istry of Agriculture. The report is public and all 
farmers in the country have access to it, so 
every time they are familiar with the quality of 
the breeding heads in each farm that is being 
monitored. All farms that are under control are 
privately owned, formed with private funds or 
specific project funding from the EU. When 

selling the reproductive heads, this center is-
sues the necessary documents (pedigree) 
about the quality of the head. 

In other developed and highly developed 
European countries (Germany, Netherlands, 
Norway, Sweeden, France, etc.), there are 
associations involving hundreds and thou-
sands of farmers who breed certain types and 
breeds of animals. Given that it is about big 
states with large number of farms (centers) 
sociaties for various animal breeds are 
formed. Thus, there is an association only for 
the breed Merino-Rambouillet in France, an 
association of dairy sheep breed – Lacaune 
also in France, an association of East-Friesian 
sheep in the Netherlands, etc. These associa-
tions in cooperation with the scientific institu-
tions that control the production properties 
within their farms, and based on the obtained 
results, issue pedigree for each animal when 
selling it. These associations, of course, are 
strongly supported by the state i.e. of the Min-
istry of Agriculture, whose programs provide 
significant funds for that purpose. 

We should also mention the fact that vet-
erinary centers in almost all the abovemen-
tioned countries function as a kind of repro-
centers, owning sperm (from own production 
or import) of different types and breeds of do-
mestic animals, and sell the same by market 
price to interested farmers. 

1.10. TECHNOLOGICAL SOLUTION FOR THE SHEEP REPRO-CENTER 

1.10.1. SELECTION OF BREED AND PRODUCTION DIRECTION 

For breed that will be bred in the sheep 
repro-center is suggested the German breed-
Merinolandschaf, and on this basis, the tech-
nological process on the farm projects orga-
nizing production direction meat–milk. The 
choice of breed Merinolandschaf is as a result 
of its presence in the Republic of Macedonia 
for 34 years and the experiences gained over 
its aclimatization to our conditions as in pure-
bred, as well as its crossbreeds with local 
populations. The necessity of forming this re-
pro-center in the East Planning Region re-
quires as a result of natural resources in this 

region and the potentials for development of 
sheep breeding. 

Additional motivation for establishing this 
repro-center is the growing demand of pure-
bred rams of this breed, and because nearly 
26 years new heads are not imported from the 
native country Germany (the last import was 
realized in 1985). The long–time experience 
with this breed showed that lambs which are 
obtained by crossbreeding of domestic sheep 
populations withMerinolandschaf rams have 
faster growth and better meat production. On 
the other hand, by export to EU countries, this 
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lamb made a famous brand and is quite 
wanted by the local merchants and distribu-
tors. Almost ten years, the lamb for Easter 
holidays has a stable price (an average of 130 
to 150 denars per kg live weight), while for 
Christmas and New Year holidays the price 
reaches 180 to 220 denars per kg live weight. 
Also, the rams ofMerinolandschaf breed used 
in industrial crossbreeding as a terminal breed 
(with dairy breeds), increase production per-
formance of the lambs for market (offspring 
live weight, growth, food conversion, faster 
growing to the final weight of 18 kg etc.). 
Hence, by maintaining repro-center of breed-
Merinolandschaf and producing quality male 
breeding material will be allowed the applica-
tion of specific program for crossbreeding 
which ultimate goal would be increasing the 
potential of meat production at other sheep 
population. Given that the breedMerinoland-
schaf bred purebred and in optimal breeding 

conditions has an average lactation of 150 kg 
of milk in lactation, suggests that its use in 
crossbreeding with domestic sheep popula-
tions, along with increasing the meat produc-
tion potential will also increase the milk pro-
duction potential. In this context it is recom-
mended in the (commercial) flocks where will 
be usedMerinolandschaf rams for genetic im-
provement in the of meat and milk sector, af-
ter a certain number of years, to be also used 
certain higly milking and highly fertile breeds 
(Awassi, East-Friesian, Chios, Pleven Black-
head, etc.). This is because of the fact that-
Merinolandschaf belongs to a group of com-
bined breeds, so it would be advisable using 
dairy sheep breeds, for faster improvement of 
trait–lactation. Within this should also be used 
the industrial crossbreeding. Using dairy 
breeds should be monitored because the 
longer use of any suggested breeds, coud 
cause certain negative effects. 

1.10.2. BASIC CHARACTERISTICS OF BREED MERINOLANDSCHAF  
(WURTTEMBERG, GERMAN DOMESTIC MERINO) 

German domestic merino (Merinoland-
shaf) can also be found under the names me-
rino landras or Wurttemberg breed. Named by 
the province Wurttemberg in Germany, made 
by crossbreeding domestic “gruboruni” sheep 
with merino rams from breeds (Rambouillet, 
Prekoce, Saxon Merino) and fattening breeds 
(Licester – Lester and Soutdown – Sautdaun). 

It is characterized by strong constitution and 
ability to adapt to mountainous terrains, with 
great acclimatization on the altitude of 800–
1000 m and use of poor pasture (Figure 6). In 
the province Merinolandschaf participates with 
90% in the total sheep number. Since 1950 its 
name was changed from German refined 
sheep in German domestic sheep. 

 
Figure 6. Merinolandschaf ram (Wurttemberg) 
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The breed was created in 1786, by 
mporting Spanish merino that was crossbred 
with domestic meat sheep. Offspring of such 
crossbred was crossbred again with merino 
rams from France, and then among them-
selves. Initially, this material was not evenly 
matched, but later due to systematic selection, 
in 1915 was recognized as a breed. The pe-
riod of creation of this breed is about 150 
years. At first, two lines were created and 
grown until 1924. From then until today 
breedMerinolandschaf is bred as purebred. 

The breed has strong constitution and 
well–shaped body. The sheep reach a weight 
of 60–75 kg while rams from 110–130 kg. 
Breed is well covered with wool and without 
pigmentation. It is characterized by annual 
wool quantity from 4–4,5 kg at sheep and 7–8 
kg at rams, with average fineness of 24–26 
micrometers. Fertility varies within the limits of 
120–150%. According to Kozarovski (1980), 
at purebred imported flock, using the technol-
ogy of continuous production with hormones, 
fertility could reach 210%. The offspring 
weight ranges from 4–5 kg. At the age of 90–
100 days, the lambs reach a weight of 30 kg, 
with dressing percentage of meat by 55%. 
The lactation of this breed is quite good and 

ranges up to 150 kg, for lactation of 180 days 
and average fat of 6,82%. 

Breed has excellent aclimatization capa-
bility, and is widely spread throughout Europe. 
In the Republic of Macedonia it was first im-
ported in 1976, and after a while, repro-center 
for this breed was established in ZIK "Pelago-
nija" – Bitola, which matched the needs of 
purebred rams of this breed not only in the 
Republic of Macedonia, but also on the terri-
tory of former Yugoslavia. This reprocentar 
played a historic role in the improvement of 
sheep in the Republic of Macedonia and else-
where in former Yugoslavia. When imported in 
Macedonia, the rams were taken directly on 
Kajmakchalan (Nidze Mountain) at an altitude 
of 1600–2000 m. were they adapted immedi-
ately after import. 

Although it has excellent adaptation abil-
ity, in bad conditions it does not give the ex-
pected results. According to some authors 
(Zivkovic et al., 1969),Merinolandschaf bred at 
an altitude of 360–800 m., at an average an-
nual temperature of 9,7 0C, (4 – 15,5 °C), and 
average annual rainfall of 700m was obtained 
a height of 67,84 cm, live weight of 54 kg, 
wool production 3,8 kg of wool and fiber fine-
ness of 25,37 microns. 

1.10.3. BREEDING SYSTEM 

Starting from the available conditions and 
needs of the breed for the manifestation of its 
maximum genetic potential for production of 
breeding material, in the beginning (first year) 
in the sheep repro-center would be organized 
intensive system of breeding. This system 
considers optimum conditions for living, nurs-
ing and health care of the sheep, as well as 
equal and continuous feeding throughout the 
year, based on quality of the forage and con-
centrated food. During this initial period it is 
possible to take the sheep on pasture, when 
there are optimal weather conditions. The fol-
lowing period, the sheep will get used to the 
mixed food, i.e. food by hand and pasture, but 
it will be gradual with no abrupt changes that 
would affect negatively on their health condi-
tion. 

As for the reproduction of sheep, be-
cause of the expected increased demand, in 
the first years could be applied hormonal 
method, i.e. three lambings for two years and 

after that the reproduction to be organized as 
needed. If the demand is not so big, the sheep 
be lambing once a year, which means their 
mating in the usual season (August–Septem-
ber) and lambing in January–February. 

After weaning of the lambs, sheep would 
be milked and the lactation would be con-
trolled. Despite the fact that in Germany this 
breed is no longer milked, so far the experi-
ence with this breed showed that our farmers 
despite the fact that in their flocks they use 
rams from breedMerinolandschaf they con-
tinue to milk those crossbreeds and are satis-
fied with their milk production. 

If in the newly formed repro-center, on 
the sheep was applied hormonal method 
which involves technology of lambing thro-
ughout the year (three times in two years), the 
flock on the farm will be divided into two 
groups, which in will lamb alternatively every 
four months, and every sheep get an opportu-
nity to lamb at an interval of 8 months. 
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The order of insemination and lambing is 
shown in the following scheme: 

First Year 
Month j F М А М Ј Ј А S О N D

1 group L   I     L   I 
2 group     L   I     

Second Year 
Month Ј F М А М Ј Ј А S О N D

1 group     L   I     
2 group L   I     L   I 

L – lambing, I – insemination 

Generally, January, May and September 
are months in which the sheep will lamb, but 
depending on conditions, these dates may be 
adjusted. Lambs will be weaned in the second 
month, which means the insemination of the 
sheep should be performed three months 
post-partum (after lambing). 

Induction and synchronization of the es-
trous will be done by the usual method (pro-
gestagen treatment + PMSG). 

1.10.4. BREEDING METHOD AND SELECTION GOAL 

For realization of the goal, the Meri-
nolandschaf breed flock will be bred purebred 
and not related. The method allows to main-
tain the characteristics of the breed for a long 
time. Also, if quality male and female breeding 
heads are selected, accompanied with proper 
care and adequate selection, it allows im-
provement of the already established per-
formance of the breed. After a certain number 
of years, in the following stages is projected 
occasional refreshment of the breed with 
heads imported from the native breeding area. 
Given the projected size of the flock, avoiding 
the increae of the kinship coefficient above 
permissible limits should be taken into consid-
eration. 

However, according to the recommenda-
tions of the Common basic program for sheep 
breeding, the methods of breeding and selec-
tion of this breed will be specified in the 
Breeding program for this breed, which will be 
prepared by the breeder (a private company, 
public–private partnerships and so on.). Under 
the Law on Animal husbandry (Official Ga-
zette of RM no. 7/08) this Program is neces-
sary for registering the farm in the registry of 
recognized breeders’ organizations, that are 
under control of the Ministry of Agriculture, 
Forestry and Water Management. In fact, ac-
cording to the new Law on Animal husbandry, 
the term Recognized organization of breeders 
is the new term for farm repro-centers. 

1.10.5. FARM REGISTRY 

In order to manage the farm’s registry, it 
is necessary to introduce a basic single sys-
tem of identification, keeping records and 
monitoring of the production results. Accord-
ing to the Program for labeling domestic ani-
mals, by the official veterinary service each 
breeding head will get ear marks with a 
unique reference number. 

The farms of this type (repro-center) re-
quires precise and decisive evidence of the 
heads, which involves recording the following 
data: 

• Unique reference number of the head; 
• Name (if assigned); 

• Sex; 
• Date of birth; 
• Basic racial and morphological traits; 
• Basic information of the head breeder 

(name and surname, number of farm, ad-
dress); 

• Basic information of the head owner 
(name and surname, number of farm, ad-
dress); 

• Assessment of the conformation of the 
body; 

• Information for parents and ancestors 
for 2 generations, and basic product charac-
teristics for each head. 
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Special attention should be paid on the 
control of production and reproductive char-
acteristics, which includes constant monitoring 
of the heads during the year and the basic 
production parameters such as: 

– A live weight of the head at birth, wean-
ing and first mating, 

– Date of mating and pregnancy, 
– Matingder data, 
– Duration of pregnancy, 
– Date of lambing, 
– Total number of born lambs and live–

born lambs, 
– Sex of newborn lambs, 

– Incidence (mortality, abortion) 
– Number of bred lambs etc. 
All abovementioned parameters should 

be included in all registers, especially in the 
registry of lambs, production and control sheet 
for sheep and production and control sheet for 
rams. According to Law on livestock, in this 
type of farms is predicted additional labeling, 
which is possible if there are financial oppor-
tunities (electronic chip, an additional tag, 
etc.). At the beginning, the farm should also 
procure appropriate software where all data 
necessary to implement the selection activities 
would be processed. 

1.10.6. BREEDING VALUE ASSESSMENT 

The assessment of breeding value is 
done in order to determine the real genetic 
potential of a one head, and the expectations 
of its use for a particular purpose. The breed-
ing value assessment on this level also will be 
performed at breeding sheep and rams. The 
entire procedure of the breeding value as-
sessment will be performed according to the 

recommendations of the Common basic pro-
gram for sheep breeding (CBPSB) as an in-
tegral part of the Common basic program for 
animal breeding (CBPAB). This section will 
also be elaborated in detail in the Breeding 
program for Merinolandschaf breed, which 
should be prepared in the future. 

1.10.7. FORMATION, SIZE AND STRUCTURE OF THE BASIC FLOCK 

For establishing the reprocenter for 
breedMerinolandschaf, as mentioned above, 
would be purchased breeding material from 
Germany (the native country of the breed), or 
possibly from another country that has quality 
breeding material from this breed. All this will 
be implemented according to veterinary and 
sanitary conditions for import of sheep and 
goats prescribed by the Ministry of Agriculture, 
Forestry and Water Management of the Re-
public of Macedonia. 

At the beginning, 100 sheep and 6 rams 
originals of this breed would be purchased. A 
priority will be given to sheep pregnant for a 
first time. If such a material is unavailable or 
expensive, offspring from selected parental 
couples, aged 6 to 8 months would be pur-
chased. When purchasing rams, special at-
tention should be paid if they are tested. 

It is planned the farm repro-center to be 
established for a size of 500 heads from all 

categories, of which about 220 milking sheep. 
The following table (Tab. 29) shows the struc-
ture of the flock (for a period of 6 years), from 
the moment of formation of the farm. As the 
year of the flock’s forming is taken 2013. 

According to data shown in Tab. 29, after 
6 years, i.e. from 2013–2018, the farm would 
have 513 heads (with lambs). Given that al-
most all male and some female lambs will be 
offered for sale (137 heads), the number of 
sheep after this period would be 376 sheep 
heads from all categories, from which 217 
milking sheep. 

If the basic flock should be increased (in-
creased demand for breeding material), then 
the flock can increase permanently (to 300 or 
more milking heads), by leaving the breeding 
material for replacement. Of course, the living 
conditions should also be taken into account. 
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T a b l e  29 
Sheep flock structure by years for the period 2013–2018 

Cathegory Year 
Milking 
sheep 

Two-year 
old ewes 

Female 
weaned lambs 

Two-year 
old rams 

Male weaned 
lambs 

Lambs  
(m. and f) 

Rams 
Total 

2013 100 / / / / / 6 106 
2014 98 / 40 / 2 56 6 202 
2015 96 37 40 2 2 54 6 237 
2016 133 37 50 2 2 83 8 315 
2017 170 47 75 2 2 95 10 401 
2018 217 65 80 2 2 137 10 513 

1.10.8. REPRODUCTION OF THE SHEEP 

As it was mentioned above, during the 
reproduction of sheep in the first few years 
could be applied hormonal method, i.e. three 
lambings for two years due to anticipated in-
creased demand for breeding purebred mate-
rial of the breed Merinolandschaf, and after 
that it would be arranged as needed. If the 
demand is so big, the sheep would lamb once 
a year, which means their mating in the usual 
season (August–September) and lambing in 
the period from January–February. Starting 
from the given breeding conditions and the 
intensity of production on the farm, will be 
used A/I. In addition, special attention will be 
paid on registering the number of the insemi-

nated sheep, time of insemination, the number 
of ram etc. in order to facilitate the registration 
of lambs at delivery. The offspring for repro-
duction could be inseminated for a first time 
when achieving 80% of live weight of their 
mothers, that need not be the case always. 
Sheep breed Merinolandschaf can achieve 
this live weight at age 10–12 months, so that 
the envisaged technology (off–season lamb-
ing) allows their insemination before 18 
months of age. Rams will be included in 
breeding at the age of 8–12 months, or by 
reaching the 70% of live weight of adult 
heads. The fertility will be maintained within 
the breed, and it is 130% (120% –150%). 

1.10.9. GROWING LAMBS 

The first week after lambing, lambs will 
be fed only with breast milk. During the sec-
ond week will consume quality Lucerne hay 
and concentrate for nourishment, according to 
their needs of nutriments (optional). If used 
traditional breeding system (annual lambing), 
the weaning of lambs could be started when 
60–70 days old. If an intensive system of 
breeding is applied on the farm (three lamb-
ings for two years), the weaning of lambs 
could be started when 50–60 days old. Most 
of the lambs will be used for replacement of its 
own flock and for selling as high quality breed-
ing material. 

The selection of lambs for breeding will 
be performed in several stages. The first 
choice would be when one month old, the 
second of their weaning that depending on the 

technology of breeding can be 60–70 days. 
The third choice is usually performed before 
the first pregnancy. After weaning, the lambs 
left for their own reproduction would be bred 
partly on pasture and will be fed with hay and 
concentrates, according to the norms for nour-
ishment of offspring for replacement. 

Registration and marking of lambs for 
breeding will be done according to Rulebook 
of the Ministry of Agriculture, Forestry and 
Water Management up to 4 months of age. 
The first 6 years from the total number of 
lambs on the farm for reproduction of the flock 
would be kept almost all female and 2% of the 
male lambs. All other male lambs and some of 
the female who are poor quality and do not 
meet the criteria to remain in the flock will be 
offered to farmers as breeding material by 
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market price. When purchasing rams, the 
farmers should be subsidized, primarily due to 

the high price that the rams have, produced 
on the farm. 

1.10.10. NUTRITION OF SHEEP BY CATEGORIES AND PRODUCTION PHASES 

For sheep, as for other ruminants, nutri-
tion is one of the main factors that affects the 
production and milk quality. It directly affects 
the synthesis and the degree of secretion of 
almost all the ingredients in the milk (fat, pro-
tein, vitamins, minerals, etc.), and also influ-
ences on microbiological concentration in 
milk. In a word, the nourishment affects all as-
pects of milk’s performances. 

Nutrition of the sheep in the farm will be 
based on norms for the sheep’ needs in vari-
ous production stages and categories, as well 
as specific experiences with the nutrition of 
this sheep breed in the native breeding region. 

In other words, the program for feeding 
sheep kept in the newly formed repro-center 
will be based mainly on two basic criteria. One 
concerns the general and manufacturing traits 
of the sheep at the farm, and the second on 
the projected breeding system (management) 
during the calendar year, or reprocycle. 

In the project’s plan of the newly estab-
lished reprocentar for sheep–originals from 
the breedMerinolandschaf, the production 
traits along with the history of its creation in 
Germany is already presented. However, due 
to greater visibility of the specified nourish-
ment needs that would be calculated in this 
program, we would like to point out once more 
that it is about nourishment of breeding heads 
with meat–milk direction and average weight 

of 60–75 kg (female) and 90 to 120 kg (male), 
fertility of 120–150%, lactation of 150 for lac-
tation period of 6 months, and produced 
lambs with weight of 30 kg, aged 90–100 
days. 

Starting from the basic task of repro-
center which is associated with producing high 
quality breeding material, the needs of food 
projected in the intensive breeding system of 
or management with sheep. It provides, 
among other actions, continuous nourishment 
of the sheep and reprocycle of 240 days. 

1.10.10.1. Nutrition and food needs 
for sheep 

Based on the projected concept of work 
or technological solution for sheep breeding, 
which is a novelty in the sheep management 
in our practice and the available information 
from the literature in this field, total food needs 
were specified, for sheep with an average 
weight of 60–70 kg, depending on the physio-
logical condition of the animal for reprocycle of 
240 days. Norms for sheep feeding in particu-
lar production stages are shown in Tab. 30 

Based on the stated norms and the avail-
able fodders in the farm, as well as the sea-
son, sheep’ meal in the abovementioned 
phases will be composed as shown in Tab. 
31. 

T a b l e  30 
Daily nutriment needs for sheep, in particular production stages 

Production stage Weight  
(kg) 

Oaten  
units 

Digestible protein
(g) 

Са 
(g) 

Р 
(g) 

Salt 
(g) 

60 0,87–0,95 70–80 3,0–3,5 2,0–2,5 9–10 Dry period  
(35 days) 70 0,90–1,00 80–90 3,3–4,0 2,2–2,7 9–10 

60 1,05–1,25 80–95 3,0–4,0 2,0–2,7 9–12 Pregnancy  
(first 100 days) 70 1,15–1,35 80–100 3,3–4,5 2,2–2,9 9–12 

60 1,35–1,55 125–140 8,0–9,0 4,0–5,0 11–14 Pregnancy  
(last 50 days) 70 1,45–1,65 135–150 8,5–9,5 4,2–5,2 11–14 

60 1,80–2,10 180–210 8,4–9,6 5,2–6,2 12.15 Lactation of sheep with 1 lamb 
(180 days) 70 1,90–2,20 190–220 8,8–10,0 5,4–6,4 12.15 

60 2,20–2,70 220–270 11,0–12,2 7,0–8,0 15–17 Lactation of sheep with 2 lambs 
(180 days) 70 2,30–2,80 230–280 11,4–12,6 7,2–8,2 16–18 
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T a b l e  31 
Food structure for sheep, per days and total 

Production stage Weight 
kg 

Period Herbage 
(kg) 

Hay 
(kg) 

Concentrate 
(kg) 

Salt 
(g) 

Daily 3 1 0,2 9–10 
60 

For 35 days 105 35 7 332,5 

Daily 3 1 0,3 9–10 
Dry period 
(35 days) 

70 
For 35 days 105 35 10,5 332,5 

Daily 4 1 0,4 10–12 
60 

For 100 days 400 100 40 1100 

Daily 6 1 0,5 10–12 
Pregnancy 
(first 100 days) 

70 
For 100 days 600 100 50 1100 

Daily 3 1,2 0,4 11–14 
60 

For 50 days 150 60 20 625 

Daily 3 1,5 0,4 11–14 
Pregnancy (last 
50 days) 

70 
For 50 days 150 75 20 625 

Daily 5 1,0 0,4 12–15 
60 

For 180 days 900 180 72 2430 

Daily 6 1,0 0,4 12–15 

Lactation of 
sheep with 1 
lamb (180 days) 70 

For 180 days 1080 180 72 2430 

Daily 7 1,2 0,5 15–7 
60 

For 180 days 1260 216 90 2880 

Daily 8 1,5 0,5 16–18 

Lactation of 
sheep with 2 
lambs (180 days) 70 

For 180 days 1440 270 90 3060 

*Annually per sheep 365 days 1935 390 153 4487,5 

 *Тhe total food quantityis intended for sheep that weight 70 kg and sheep in lactation with 1 lamb 

1.10.10.2. Nutrition and food  
needs for rams 

Rams throughout the year will be sepa-
rated from the sheep, placed in group or indi-
vidual boxes and maintained in breeding form. 
One to two months prior to periods of intense 
exploitation will begin their preparation in ac-
cordance with the norms of rams in exploita-
tion. Correction of the rams’hoofs will be done 
throughout the year. They will be fed so and 
will be maintained in breeding condition, and 
their nutriment needs will be fulfilled depend-
ing on the intensity of use. The envisaged 
technology in the repro-center projects using 
the rams for breeding twice a year. Thus there 
will be two periods of their nutrition – resting 
period and period of intensive use. Based on 
body weight two categories of rams are con-
sidered–rams weighing 110 kg and 120 kg. 

Regardless of the mentioned specifics of the 
rams’ nutrition, the needs of food in certain 
situations, or intensive use in the mating sea-
son may be compounded by using animal 
feeds (eggs, milk, etc.). The nutriment needs 
of the rams for both periods are shown in Tab. 
32. 

To fulfill these needs, the rams will con-
sume the following amounts of fodders avail-
able (Tab. 33). 

1.10.10.3. Nutrition and food needs for 
offspring for replacement 

Nutriment needs for the replacement off-
spring, i.e. for lambs left for flock replacement, 
as well as the weaned lambs and ewesare 
shown in Tab. 34. 

To fulfill these nutriment needs, the lambs 
for breeding should consume the following 
amounts of fodders shown in Tab. 35. 
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T a b l e  32 
Daily nutriment needs for rams, in particular production stages 

Production stage Weight  
(kg) 

Oaten  
units 

Digestible protein, 
(g) 

Са 
(g) 

Р 
(g) 

Salt 
(g) 

110 1,7–2,0 155–185 9,5–10,5 5,5–6,0 10–15 Resting period 

120 1,8–2,1 165–195 10,0–11,0 5,7–6,2 10–15 

110 2,2–2,5 240–295 11,5–13,0 9,0–10,1 15–20 Period of intense 
exploitation 

120 2,3–2,6 250–305 12,0–13,5 9,5–13,5 15–20 

T a b l e  33 
Food structure for rams, per days and total 

Production stage Weight  
(kg) 

Period Herbage  
(kg) 

Hay  
(kg) 

Concentrate 
(kg) 

Salt 
(g) 

Daily 4 0,5 0,5 10–15 110 245 980 122,5 122,5 3062,5 
Daily 5 0,5 0,5 10–15 

Resting period 
120 245 1225 122,5 122,5 3062,5 

Daily 7 1,5 0,7 15–20 110 120 840 180 84 2100 
Daily 7 1,5 0,8 15–20 

Period of intense exploitation 
120 120 840 180 96 2100 

*Annually per ram 2065 302,5 218,5 5162,5 

* Тhe total food quantityis intended for sheep that weight 120 kg 

T a b l e  34 
Daily nutriment needs for offspring for replacement 

Age 
(months) 

Weight  
(kg) 

Oaten  
units 

Digestible protein
(g) 

Са 
(g) 

Р 
(g) 

Salt 
(g) 

2–3 30 1,2 100 5 2,5 9 
3–6 35 1,2 100 6 2,5 9 

6–12 45 1,4 140 7 3,5 10 
12–18 55 1,6 170 8 4,5 11 

T a b l e  35 
Food structure for offspring for replacement 

Age (months) Weight  
(kg) 

Period Herbage 
(kg) 

Hay 
(kg) 

Concentrate 
(kg) 

Salt 
(gr) 

Weight 
(kg) 

Daily 2 0,5 0,6 9 0,5 2–3 
(60–90 days) 30 30 days 60 15 18 27 15 

Daily 4 0,3 0,4 6–10 / 3–6 
(90–180 days) 35 For 90 days 360 27 36 720 / 

Daily 4,5 0,3 0,3 6–10 / 6–12 
(180–360 days) 45 For 180 days 810 54 54 1440 / 

Daily 6 0,4 0,4 6–10 / 12–18 
(360–540 days) 55 For 180 days 1080 72 72 1440 / 

Total per head 2310 168 180 3627 15 
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1.10.10.4. Nutrition and food needs  
for lambs aged up to 60 days 

Lambs that are healthy and well devel-
oped, at the end of the second week after the 
birth despite breast milk could also consume 
certain quantities of concentrate and lucerne 

hay. Norms for lambs aged up to 60 days are 
shown in Tab. 36.  

To fulfill these nutriment needs, the lambs 
for breeding should consume the following 
amounts of fodders shown in Tab. 37. 

T a b l e  36 
Daily needs and nutriments for lambs aged up to 60 days 

Age 
(months) 

Weight  
(kg) 

Oaten  
units 

Digestible protein 
(g) 

Са 
(g) 

Р 
(g) 

Salt 
(g) 

0–30 10 0,8 90 4 1 7 

30–60 20 1,0 95 4,5 2 8 

Т a b l e 37 
Food structure for lambs aged up to 60 days 

Age 
(months) 

Period Herbage 
(kg) 

Hay 
(kg) 

Concentrate 
(kg) 

Salt 
(g) 

Milk 
(kg) 

Daily 0 0,2 0,3 7 0,5 
0–30 

30 days 0 6 9 21 15 

Daily 0 0,4 0,5 8 0,5 
30–60 

30 days 0 12 15 24 15 

Total per head 0 18 24 45 30 

 

These calculations include all the lambs 
produced at the farm annually (male and fe-
male), from which at the beginning the major-
ity of female heads will be kept for breeding 
for the purposes of the repro-center, while the 
rest (mainly male and part of the female 
lambs) will be offered for sale to third farms as 
breeding material. 

1.10.10.5. Water needs for sheep 
Water makes up over 50% of body weight 

of adult sheep organism i.e. adult sheep. A 
large number from the body tissues contain 
over 70–90% water. Because of that,sheep 
have significant water needs. Grown sheep 
during twenty–four hours drink averagely 5 
liters water, while the daily water needs of 
lambs are two times smaller (2 –2,5 liters). As 
with other domestic animals, sheep also show 
certain differences in daily water consumption. 
The daily water consumption is highly affected 
by climate conditions, the amount and compo-
sition of the food consumed, age of the ani-

mals and so on. The water consumption is 
higher in summer than in winter, when con-
suming dry food rather than nutrition with mat 
weeded plants and other sappy plants. When 
eating food that is water rich, the sheep can 
survive several weeks without drinking a drop 
of water.  

The sheep satisfy their water needs with 
fresh drinking water, food rich with water and 
metabolic water (originated by decomposition 
of organic substances in the body).  

Also, when consuming large amounts of 
nitrogenous substances (proteins) the water 
needs significantly increase in order to elimi-
nate the final products the nitrogen transfer 
through the urine. Consumption and metabo-
lism of 100 gram proteins results with forma-
tion of 40–45g metabolic water. However, this 
requires approximately 800g of water from 
other sources in the body to eliminate the ni-
trogen when urinating. Thus the total amount 
of water needed to eliminate the nitrogen, 
produced by metabolism of 100g proteins is 
800g.  
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The mineral substances consumed also 
lead to increased needs for water. Each gram 
of consumed mineral substances, for excre-
tion from the body requires 40ml of water. 

Sheep can consume 12 times greater 
amount of water in summer than winter. This 
can partly be explained by the day duration 
during the summer. Generally we can say that 
sheep on each kilo dry food consumed, drink 
2–3 times greater amount of water. The water 
is very important and necessary for the suc-
cessful production of the sheep. Sheep must 
be constantly provided with sufficient quanti-
ties of fresh and drinkable water. They do not 
drink sufficient amounts of water if it is mouldy 
with poor quality and has a bad odour. If 
sheep are forced to drink water with poor 
quality, a considerable drop in production my 
occur. Regardless of the breeding, sheep 

must constantly have good quality water 
available (fresh, chemically and microbiologi-
cally fine). 

1.10.10.6. Balance of food 
Based on the stated nutriment needs, a 

balance of the annual needs of certain feeds 
in the repro-center per categories of sheep 
has been prepared. The balance is prepared 
for the four key types of feeds: herbage – 
which the sheep provide from pastures 
throughout the year, hay – which is usually 
provided from plough areas (for the period: 
fall, winter, spring), concentrate and salt. The 
calculation is made for a total of 6 years in the 
period 2013–2018, for each year separatelly 
(Tab. 38). 

Т a b l e 38 
Annual nutriment needs at the sheep repro-center, by cathegories and years 

Cathegory Number Herbage 
(tons) 

Hay 
(tons) 

Concentrate  
(tons) 

Salt 
(g) 

Milk 
(kg) 

2013 

Breeding sheep 100 193,5 39 15,3 450 / 

Rams 6 12,39 1,82 1,31 30 / 

Offspring for replacement 
(ewesand weaned lambs) / / / / / / 

Lambs for selling (м. and f.) / / / / / / 

Total 106 205,89 40,82 16,61 480 / 

2014 

Breeding sheep 98 190 38,22 15 440 / 

Rams 6 12,39 1,82 1,31 30 / 

Offspring for replacement 
(ewesand weaned lambs) 42 97 7,06 7,56 150 630 

Lambs for selling (м. and f.) 56 0 1,008 1,34 2,52 1680 

Total 202 299 48 25,21 623 2310 

2015 

Breeding sheep 96 186 37,44 14,68 431 / 

Rams 6 12,39 1,82 1,31 30 / 

Offspring for replacement 
(ewesand weaned lambs) 81 187 13,61 14,58 294 1215 

Lambs for selling (м. and f.) 54 0 0,97 1,30 2,43 1620 

Total 237 385 53,84 31,87 757 2835 

2016 

Breeding sheep 133 257 51,87 20,35 597 / 
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Rams 8 16,52 2,42 1,75 41,3 / 

Offspring for replacement 
(ewesand weaned lambs) 91 210 15,29 16,38 330 1365 

Lambs for selling (м. and f.) 83 0 1,49 1,99 3,74 2490 

Total 315 484 71,07 40,47 972 3855 

2017 

Breeding sheep 170 329 66,3 26,01 763 / 

Rams 10 20,65 3,03 2,19 52 / 

Offspring for replacement 
(ewesand weaned lambs) 126 291 21,17 22,68 457 1890 

Lambs for selling (м. and f.) 95 0 1,71 2,28 4,28 2850 

Total 401 641 92,21 53,16 1276 4740 

2018 

Breeding sheep 217 420 85 33,20 974 / 

Rams 10 20,65 3,03 2,19 52 / 

Offspring for replacement 
(ewesand weaned lambs) 149 344 25 27 540 2235 

Lambs for selling (м. and f.) 137 0 2,47 3,29 6,17 4110 

Total 513 785 115,5 65,68 1572 6345 

*Total food quantity for breeding sheep is calculated for heads weighting 70 kg and sheep in lactation with 1 lamb 

1.10.11. LABOR NEEDS IN THE SHEEP REPRO-CENTER 

The sheep farm (repro-center), the first 
two years (2013 and 2014.) would have mini-
mum two employees. The third year that 
number would increase for one more, i.e. 
three, and this number would stay the same 3 
years (2015, 2016 and 2017), while in the 
sixth year (2018.), the number of employees 
would be increased to four. One of the em-
ployees must have a university degree in agri-
cultural sciences or biotechnology. Due to the 
complexity of the operations, the repro-center 
must have a quality working staff who can per-
form all the tasks related to sheep breeding 

and selection of sheep, according to the stan-
dards and criteria prescribed (in CBPAB) re-
lated to breeding quality and high quality 
breeding sheep. To implement the health pro-
tection measures, the repro-center will sign a 
contract with an authorized veterinary service 
for implementation of health protection meas-
ures. Obligation of the repro-center is to co-
operate with relevant scientific and research 
institutions, so it could follow and apply the 
latest scientific news in this area (nutrition, 
selection, etc.). 

1.11. TECHNOLOGICAL SOLUTION FOR THE GOAT REPRO-CENTER 

1.11.1. SELECTION OF BREED AND PRODUCTION DIRECTIONI

In the goat repro-center, it is proposed to 
be raised two breeds: Alpine and Saanen, 

breeds that belong to the production direction 
milk–meat. Experience with these breeds 
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dates back to last century (the period between 
the two world wars), when they were imported 
to these areas for a very first time. They were 
bred as a purebred, but also as a material for 
crossbreeding with the domestic Balkan goat. 
The previous experience is excellent, consid-
ering that they excellently adapted, either as a 
purebreds or crossbreeds. 

As it was mentioned above, currently in 
the Republic of Macedonia there is one offi-
cially registered repro-center for the Alpine 
breed (according to Law on Animal husbandry 
– Recognized organization of breeders of Al-
pine breed), while for the Saanen breed there 
is no such repro-center. In the period until 
2000, there was a repro-center for these two 
breeds near the village Lakavica, Stip, but due 
to organizational reasons it failed. The experi-
ence with both breeds in this repro-center was 
excellent. 

Therefore we believe that there is a real 
need for establishing such repro-center. 
Firstly, to renew the Alpine breed, but also to 
offer quality breeding material from Saanen-
breed, which almost ten years is not officially 
represented at the repro-centers in our coun-
try. 

The production direction that use these 
two breeds is milk–meat, which means a solid 
milk production as well as production of qual-
ity kid. 

By establishing and maintaining repro-
center of these two breeds, quality male 
breeding material would be produced, and the 
same will be used for improving the existing 
goat population not only in the EPR, but also 
in the whole country, through the application 
of specific program for crossbreeding. The 
ultimate goal of such a crossbreeding would 
be increasing the milk production potential at 
the newly produced crossbreds. 

 1.11.2. BASIC TRAITS OF THE ALPINE BREED 

The Alpina breed originates from the 
Alpine massif (Switzerland) and is created by 
applying an organized selection. It is recog-
nized as breed 60 years ago. It is the most 
widespread goat breed in France with 70% of 
the total population. During the long–lasting 
selection, it was created a special type called 
French Aline (Figure 7). The Alpine belongs to 
the colored dairy goat breeds with short hair, 
gold–brownis to reddish color and a distinctive 
black line along the spine. The legs are black 
to the knees, and ears are upright. It could be 
withn or without horns. 

 
Figure 7. Goat from French Alpine breed 

The goats of this breed are characterized 
by a wither height of 70–80 cm while the male 
goats 75–85 cm. The average live weight of 
goats is 50 kg and 70 kg for the male goats. 
The average milk production of adult heads in 
France (older than 2,5 years) is about 750 kg 
for lactation period of 240 days, while in Swit-
zerland from 550–650 kg for lactation period 
of 250 days. The presence of milk fat in the 
milk is approximately 3.5–3.6% while of pro-
teins it amounts 2.8–2.9%. The pregnancy in 
native breeding area lasts about 150 days, 
and fertility is around 180%. 

Because of its ability for high milk produc-
tion and wide adaption range, the Alpine 
breed is exported to many European and non 
European countries, where it served for crea-
tion of many varieties of dairy goat breeds 
within its type (in USA–French Alpine breed, 
in England–British Alpine, etc.). Considering 
the climate in the Republic of Macedonia, the 
breed’s traits, and previous experiences, it is 
successfully breed not only as a purebred but 
also for improving the domestic goat popula-
tion. 
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1.11.3. BASIC TRAITS OF SAANEN BREED  

The experts have concluded that the 
most productive goat breeds regarding the 
milk, which have helped in improving a lot of 
low productive breeds not only in Europe but 
also around the world are the swiss breeds. 
The most important of them are the Saanen 
and “Togenburshka” goat. The main center for 
reproduction of Saanen goat breed is located 
in the southwestern part of canton Bern in 
Switzerland. It is an area located below 1000 
m altitude, surrounded by high mountains 
from 1800–2500 m. There are many Alpine 
pastures and water sources there. Due to the 
excellent distribution of annual rainfalls, the 
grass on pastures is green all year long. The 
climate is relatively mild and suitable for 
animal husbandry development. However, 
despite the favorable climatic and nutritious 
conditions, great part in creating the breed 
takes the hard selection work with local white 
goats for a period of almost two centuries. 
This breed is quite big. The wither height of 
the goats is 74–85cm at the male goats in 85–
89cm. Live weight varies between 50–85 kg –
goats and 75–100 kg–male goats.The con-
stitution is strong and skeletal system is well 
developed (Figure 8). 

Both sexes are hornless, coveded with 
white hair. Externally, this breed radiates gen-
erosity and kindness. This breed is a typical 
representative of the dairy goat types. The 
Saanen goat is “ranostasna”. The weight at 
birth of the female goats is 3,5 kg, while of the 
male goats it is 4,5 kg. In weaning period both 
female and male goat weigh from 9–10 and 
10–12 kg respectively, while at the age of 6–7 
months, 18–20 and 20–30 kg. At the age of 1 

year, females weigh 30–35 kg, while male 38–
40 kg. When good nutrition and good devel-
opment, breeding period could start in the 
birth year (6–7 months old). Fertility is high. 
Out of 100 goats often could be born 180–250 
kids. 

 
Figure 8. Goat of breed Saanen 

The average daily lactation ranges from 
2,5–3,5 l, while at the highly productive to 4,5 
liters. The lactation period lasts 8–10 months 
(240–300 days), with 800–1200l of milk. The 
lactation record at goats was noted at this 
breed, and totals 2,950 liters. 

Because of the high racial stability, this 
breed has been used as a improver of low 
productive goat breeds in the world. It is quite 
spread in Central and Western European 
countriesas as well as in the U.S.A, Canada, 
Chile, Morocco, Algeria, Tunisia, Syria, China, 
Japan. 

1.11.4. BREEDING SYSTEM 

 In the repro-center would be combined 
barn and pasture breeding system. This sys-
tem could be successfully applied in moun-
tainous terrains, if the necessary amount of 
food is provided on the barn, as well as if 
there are enough pastures for grazing. It en-
ables full utilization of the herbage that the 
nature offers, and thus contributes to more 

cost–effective production. Taking into consid-
eration the conditions in the East Planning 
Region, it is projected the barn nutritious pe-
riod to last about 5 months, while the pasture 
period would be 7 months. The deviations 
would depend on the length of winter condi-
tions. 
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1.11.5. BREEDING METHOD AND SELECTION GOAL 

For realization of the main repro-center’s 
goal (production of quality breeding material 
from the Alpine and Saanedn breeds), the 
farm will apply the method of purebred breed-
ing, unrelated. This method provides opportu-
nities to maintain quality and consistency of 
the breed traits for a long time. Also, if 
choosen quality male and female breeding 
heads, with proper care and use of adequate 
selection method, the performance of the 
breed and producing high quality offspring 
could be improved . 

In the further operation of the repro-cen-
ter has been projected occasional renewal of 
both breeds with heads purchased by the na-
tive breeding areas, as a method of maintain-
ing the racial performances. 

The repro-center will use optimal model 
selection, which consists of selection purpose, 
determination of control methods, assesss-
ment of individual breeding value, as well as a 
plan for using the breeding heads. Basic ob-
jectives of the selection program will be: 

– Total milk production (for standard lac-
tation); 

– Total amount of fat and protein in the 
milk; 

– Percentage of fat and proteins in the 
milk. 

During exploitation of male goat, would 
be used individual indexes that will form 4 
classes of male goats. 

– Class A – for producing reproductive 
material at the repro-center; 

– Class B – production for other farms; 
– Class C – reproduction of other farms 

and 
– Class D – superannuated male goats 

from reproduction. 
The plan for utilization of reproductive 

heads in repro-center the will based on a "best 
with the best" principle. Projected selection 
program would result with a maximal impro-
vement of the aggregate breeding value at 
breeding heads. 

As recommended by the Common basic 
program for goat breeding (CBPGB), the 
breeding and selection methods of this breed 
will be specified in the Breeding programs for 
these two breeds, that will be developed by 
the breeder itself (a private company, public–
private partnership etc.). Under the Law on 
Animal husbandry (Official Gazette of RM no. 
7/08) these programs are necessary for regis-
tering the farm in the registry of Recognized 
organizations of breeders, managed by the 
Ministry of Agriculture, Forestry and Water 
Management. 

1.11.6. FARM REGISTRY 

Farm’s registry will be managed through 
application of present single system of identi-
fication, keeping records and monitoring of the 
production results. According to the Program 
for labeling domestic animals, each breeding 
head will get ear marks with a unique refer-
ence number. For selection purposes, addi-
tional method of labeling will be used, if nec-
essary.  

The repro-center will keep precise and 
decisive evidence of the heads, which in-
volves recording the following data: 

• Unique reference number of the head; 
• Name (if assigned); 
• Sex; 

• Date of birth; 
• Basic racial and morphological traits; 
• Basic information of the head breeder 

(name and surname, number of farm, ad-
dress); 

• Basic information of the head owner 
(name and surname, number of farm, ad-
dress); 

• Assessment of the conformation of the 
body; 

• Information for parents and ancestors 
for 2 generations, and basic product charac-
teristics for each head. 

Special attention should be paid on the 
control of production and reproductive char-
acteristics, which includes constant monitoring 
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of the heads during the year and the basic 
production parameters such as: 

– A live mass of the head at birth, wean-
ing and first mating, 

– Date of mating and pregnancy, 
– Duration of pregnancy, 
– Date of kiding, 
– Total number of born kids and live–born 

kids, 
– Sex of newborn kids 
– Incidence (mortality, abortion) 
– Number of bred kids etc.. 
All abovementioned parameters should 

be included in all registers, especially in the 
registry of kids, production and control sheet 
for goat and production and control sheet for 
male goats. 

The introducing of the registers will start 
immediately after the formation of flock from 

both breeds, as well as starting with the con-
trol of individual production. The milk produc-
tion would be controled using AT or A4 
method according to the recommendations of 
ICARPMA, 1990. During each milk–control, 
the quality of each goat’s milk would be con-
troled by examining the percentage of most 
constituents, especially proteins, milk fat and 
lactose. 

Breeding method, home registry and the 
selection at the repro-center would be done 
under professional supervision of an author-
ized institution. Here, as at the sheep repro-
center should be purchased software for 
keeping the records, i.e. creating a database 
of all data required for implementation of the 
selection activities. 

1.11.7. BREEDING VALUE ASSESSMENT 

The assessment of breeding value is 
done in order to determine the real genetic 
potential of a one head, and the expectations 
of its use for selective purpose. The breeding 
value assessment on this level also will be 
performed at breeding goats and male goats. 
The breeding value assessment will be per-

formed according to the recommendations of 
the Common basic program for goat breeding 
(CBPGB) as an integral part of the Common 
basic program for animal breeding (CBPAB). 
This section will also be elaborated in detail in 
the Breeding program for the both breeds, (Al-
pine and Saanen ). 

1.11.8. FORMATION, SIZE AND STRUCTURE OF THE BASIC FLOCK 

Given that in the repro-center would be 
bred two goat breeds, at the beginning would 
be purchased 100 goats (50 goats of Alpine 
breed and 50 goats from Saanen breed), and 
6 male goats originals (3 of any breed). A pri-
ority will be given to pregnant goats for a first 
time. If such a material is unavailable or ex-
pensive, then it will be purchased offspring 
aged 6 to 8 months, from selected parental 
couples. When purchasing male goats, spe-
cial attention should be paid if they are prog-
eny tested. If such don’t exist, it will be in-
sisted to be with high production performance 
of the pedigree. 

The structure of the flock of both breeds 
in the beginning, i.e. after the purchase, would 
look like in Tab. 39 and 40. 

T a b l e  39 
Structue of the flock from Alpine breed 

Cathegories Number 
1. Breeding goats 50 

2. Male goats 3 
3. Replacement offspring from 3–8 
months 

/ 

4. Kids not older than 3 months / 

T a b l e  40 
Structue of the flock from Saanen breed 

Cathegories Number 
1. Breeding goats 50 
2. Male goats 3 
3. Replacement offspring from 3–8 
months 

/ 

4. Kids not older than 3 months / 
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The purchase of goats from Alpine breed 
is planned to be realized from the native coun-
try France, but also, it could be done from an-
other country (Switzerland). At the worst, the 
quality heads could be purchased from our 
neighbouring countries where also could be 
found a solid breeding material from this 
breed (Serbia, Croatia). It is the same case 
with the purchase of goats from Saanen 
breed. Firstly, it woud be insisted to be pur-
chased from the native country Switzerland, 
but if the purchase is too expensive, these 
heads could be purchased from neighboring 
countries. Just like sheep, procurement will be 
implemented under veterinary–sanitary condi-
tions for imports of sheep and goats provided 
by the Ministry of Agriculture Forestry and Wa-
ter Management of Republic of Macedonia. 

It is planned, the number of both goat 
flocks, the Alpine and Saanen to be increased 
to 370 heads of all categories, of which 130 

heads would be dairy goats. Analogous to 
this, the total number of goats in repro-center 
would be 700 heads, of which 260 dairy goats. 

In the following tables (41 and 42) is pre-
sented the structure of the flock (for a period 
of 6 years), from the moment of farm’s estab-
lishment. As a starting year was taken 2013. 
The average fertility of goats from both breeds 
is estimated to be 1,4. The sex inheritance is 
estimated at 50:50 (male:female). From the 
produced female kids, it is expected 70% of 
them to meet criteria for a renewal of the flock, 
while the remaining 30% to be offered for 
sale. This percentage of retention of the fe-
male heads shall be applied the first few 
years, while after that period that percentage 
would be reversed, i.e. more of the heads 
would be offered for sale, while only the nec-
essary percentage for reproduction would be 
retained. 

T a b l e  41 
Structure of the flock from the Alpine breed by years 

Cathegory Year 

Dairy 
goats 

Two–year 
old ewes 

Female 
weaned kids 

Two–year 
old bucks 

Male weaned 
kids 

Kids  
(m. and f) 

Bucks 

Total 

2013 50 / / / / / 3 53 

2014 49 / 24 / 2 43 3 121 

2015 48 24 24 2 2 43 3 146 

2016 72 24 35 2 2 64 6 205 

2017 96 35 47 2 2 85 8 275 

2018 131 47 64 2 2 117 10 373 

T a b l e  42 
Structure of the flock from the Saanen breed by years 

Cathegory 
Year Dairy 

goats 
Two–year 
old ewes 

Female weaned 
kids 

Two–year old 
bucks 

Male 
weaned kids 

Kids  
(m. and f) 

Bucks Total 

2013 50 / / / / / 3 53 

2014 49 / 24 / 2 43 3 121 

2015 48 24 24 2 2 43 3 146 

2016 72 24 35 2 2 64 6 205 

2017 96 35 47 2 2 85 8 275 

2018 131 47 64 2 2 117 10 373 
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According to data shown in Tab. 41 and 
Tab. 42, after 6 years, i.e. in 2018, each flock 
(of both breeds) would have a total of 373 
goats of all categories, of which 131 dairy, 47 
two–year old ewes, 64 female weaned kids, 2 
two–year old rams, 2 male weaned kids, 117 
male and female kids and 10 male goats. 
Thus, the total number of goats in repro-cen-
ter of both breedswould be 746 heads of all 
categories, of which 260 dairy heads. Each 
production year, almost all male and some 
female goats will be offered for sale. 

If there is a need of increasing the basic 
flock (increased demand for breeding material 
of any breeds), the number of goats would be 
increased permanently (to 300 or more dairy 
heads), by leaving breeding material for re-
placement. The living conditions would also 
be taken into account. 

Such planned size of the basic population 
of both breeds, gives opportunities for apply-
ing selection interventions, without danger of 
increasing the kinship coefficient above per-
missible limits.  

1.11.9. REPRODUCTION OF GOATS 

Goats will be used for breeding 5–7 
years. It is not exception some heads (the 
dairiest) due to long lactation persistency to 
be bred 10 or more years.The practice has 
confirmed this many times. Given the purpose 
of the farm (production of breeding material) 
the fertility will be kept within the racial traits. 
In good breeding conditions, ewes aged 7–8 
months can be inseminated, while the age of 
12–14 months can give birth. In order to en-
sure normal growth and development of 
young goats, so they could good mothers with 
high lactation, it would be allowed to them to 
mate when they reach 75–80% live weight of 
the adult heads. Cosidering the conditions at 
the repro-center and starting from the racial 
characteristics, the ewes could mate when 
reaching a live weight of at least 35 kg. This 

lively table with optimal growing conditions are 
achieved for a period of 8 months. 

Reproduction of goats will be done under 
the usual breeding system, which means one 
birth a year. If it is necessary, an intensive 
hormones method would be used– two births 
in three years, but only if the demand for 
breeding material increases. Bearing in mind 
the purpose of the farm, which is production of 
high quality breeding material of known origin 
and from both breeds, during the mating pe-
riod will be applied artificial insemination (A/I). 
In a word, each mating must be controlled or 
recorded. During the reproductive season, it is 
possible to use additional methods for control 
of the estrus, which is induction and synchro-
nization of estrus, using an usual method 
(progesteron treatment + PMSG). 

1.11.10. REPRODUCTIVE ADVANTAGE OF BUCKS 

The male goats reach their sexual matur-
ity when 5 months old. But they will be used 
for breeding aged over 8 months. In addition, 
their maximum exploitation will start after 
reaching the age of 1,5 – 2 years. 

For more rational use of the male goats in 
the repro-center, the insemination of goats will 
be done only with the "control mating" or artifi-
cial insemination (A/I). When performed ”con-
trol mating”, the goats will be mated with pre-
viously chosen male goat, which enables 
complete recording during mating and in-
creasing of the production in the selected di-
rection. During mating "by hand" in the repro-
ductive season, a male goat is predicted to 

inseminate 60 to 100 goats. Special attention 
during mating will be given to recording the 
number of inseminated goats, insemination 
time, and the number (label) of male goat 
which inseminated the goats, that facilitates 
the registering of the kids during the kidding. 
Also, when applying this method of mating, it 
is projected one male goat for 50–60 goats. 

When using A/I with sperm from one 
male goat could be inseminated 400–600 
goats. The native sperm from quality male 
goats can be used for insemination of goats 
out of the repro-center, which would improve 
its economic condition from the additional 
revenues. It is recommended the intensity of 
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taking sperm from adult male goats to be up 
to 3 times a day, and up to 2 times from young 
ones, with occasional breaks from 1–2 days a 
week. 

The methods for better reproductive use 
of the goats and synchronization of the estrus, 
will be used so–called "Flashing" (enhanced 

nutrition) and "male goats effect" (presence of 
male goats near the goats, in order to appear 
estrus and a desire to jump). The mating of 
the goats will be once a year in the period 
from August to September, so the kidding of 
the goats would be from January to February. 

1.11.11. BREEDING OF KIDS

Immediately after the birth, the kids get 
the colostral milk from their mothers. If it is not 
possible, the farm will keep a stock of colostral 
milk. Once it is dry, nursed and the umbilical 
cord is prevented, every kid will be checked. 
The kids with any insufficiences (irregularity of 
maxilla and mandible, lack of palate, abnor-
mal, hoofs and legs, visible defects of the 
genitals, etc.) will be removed. The normal 
kids are labeled with temporary individual 
number (ear or neck tag), and in the off-
spring’s registry will be registered the date of 
birth, number of mother, sex, size of brood, 
birth live weight and the assigned number. 

The first days after lambing, goats and 
kids are kept together, until 10 days old. After 
that period, only during the night they will be 
together, and during the day while the goats 
are on pasture, the kids will be separated. Af-
ter the 10th day, the kids will be fed with goat 
milk through buckets with nipples or feeding 
system. In the same period the kids will be 
given concentrate and quality hay if they want, 
more often during the day, to gradually get 
used to dry food. The kids could drink water 
after 2 weeks of age. The kids for reproduc-
tion would be selected and classified based 
on the production characteristics of the par-
ents and their morphological characteristics. 
They will definitely be weaned the age of 3 
months, and they will be provided with enough 
quantity of lucerne hay. After the third month, 
in addition to hay (pasture) the kids will be 
provided with about 200–300 g. concentrated 
food per day. 

The control of kids’ live weight will be 
done at the ages of 1, 3 and 6 months to 
monitor their growth and record them in the 
mother forms. After 3 months of age, the kids 
will be separated by sex, and simultaneously, 
the temporary numbers will be replaced with 
permanent labels. The kids that diverge in 
growth and development of standards for the 
breed, will not be used for reproduction. At 
this age, special attention will be paid to two 
undesirable hereditary phenomena: the pres-
ence of small additional teats in the region of 
the udder and if they have or don’t have 
horns. Male kids who come from mothers who 
have additional teats, will be used for breeding 
because of portability of the trait on the males. 
Starting from the statistics that the horn–less 
goats are less resistant, they mostly give birth 
to male and lighter kids and the fact that 95% 
of infertile male and female heads originate 
from 2 homozygous horn–less parents, it will 
be taken into account all male kids to have 
horns. For easier manipulation and advan-
tages of feeding (smaller feeding area), the 
horns will be removed. 

As with sheep’ reprocentarot, the first 6 
years the total number of goats on the farm 
obtained, for reproduction of the flock will be 
kept almost all female and 2% male kids. All 
other male kids will be offered to farmers in 
East Planning Region or entire state, for 
crossbreeding with domestic and low produc-
tive breed of goats. 

1.11.12. BREEDING OF GOATS IN LACTATION PERIOD 

Considering that the aim of the farm is 
producing purebred heads with high genetic 
potential for milk production, most attention 

will be given to lactating goats. Usually in 
these farms that operate as reproductive cen-
ters for producing quality and high–quality ma-
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terial, the offspring is with their mothers longer 
than the usual period of 60 days. Specifically, 
the offspring is allowed to be brest–fed about 
70–90 days. For this purpose, after this period 
starts milking of the goats. The farm will apply 
machine milking 2 times in 24 hours. The 
length of lactation in repro-center will be at 
least 8, and the most 10 months. The lactation 
of goats that gave birth for a first time will 
equate with the other goats (due to later mat-
ing) through its shortening. 

The termination of the lactation at the 
goats will be no later than the month of No-
vember when they will be milked once a day 
(in the morning during 7–10 days), which is 
later replaced by milking every second day 
(during 7–10 days) and in the end they will be 
milked once in 2 or in 3 days. For prevention 
of mastitis, the period of termination of the lac-
tation will take place over 2–3 weeks. Milking 
will be terminated when the total daily quantity 

of milk will drop to 0.5 kg, and after that in the 
udder (by the brests’ orifices) is applied medi-
cine for protection of mastitis. 

At the same time, the available quantity 
of water for the goats be reduced, which 
would be done with the food too, making sure 
that it does not affect the fetus, because this 
period coincides with the pregnancy of the 
goats. During the milking period, will be su-
pervised the daily lactation at each head indi-
vidually. Type of milk control under the previ-
ous recommendations would be performed 
using AT control, which projects implementa-
tion of three consecutive controls of the milk 
production. The obtained data are important in 
terms of preparing mating plans, as well as for 
classification of the heads in groups according 
to productivity. The classification of the goats 
will enable nourishment of highly productive 
heads during the production year, and thus 
fully exploiting of their genetic capacity. 

1.11.13. NUTRITION OF GOATS BY CATEGORIES AND PRODUCTION PHASES 

The nutrition of the goats is a major factor 
for high production and realization of the ge-
netic capacity of animals. Only with proper 
and quality nutrition is possible to implement 
effective selection and to continuously im-
prove the production characteristics of goats. 
When insufficient and irregular nitrition of any 
aspect, 30–50% of the genetic capacity of 
goats won’t be realized, which directly affects 
the economic efficiency of the farm. Although 
the goat is quite modest in nutrition and flexi-
ble for various breeding conditions, anyway it 
must take the optimum amount of food, so it 
can normally perform all physical and physio-
logical functions. When insufficient nutrition of 
young goats categories, they lag behind in 
their development, and as adults are charac-
terized by lower live weight, fertility and lacta-
tion. When improper diet, the conversion of 
food is unfavorable, so for 1 kg of growth is 
wasted greater quantity of food. 

Goat is very sly and energetic food con-
sumer, which prefers browsing than grazing. 
As noted earlier, the goat has a huge capacity 
for toleranting different tastes compared to 
sheep and animal, therefore, it uses many 
foods in their nutrition. Because of that, the 
goat is selective consumer and has the ad-

vantage over other types of ruminants in the 
selection of high quality food. However, goats 
are disabled when food quality is equal, espe-
cially when the quality is bad. In such cases, 
the animals lose much time in trying to choose 
foods with better quality, so that total quantity 
of the consumed food is smaller. The goats 
eat the leaves first, then thinner stems, and 
finally the rougher parts. 

Goat is good transformer of the ponder-
ous food in milk and meat. As with sheep, for 
the goats as ruminants, the nutrition is one of 
the main factors affecting production and qual-
ity of milk, and thus the synthesis and the de-
gree of secretion of milk’s components fat, 
proteins, vitamins, minerals and etc.). 

It is important the needs of goats in nu-
triments to be supplied with the consumed 
food. The nourishing, because of the small 
amounts of dry food consumed or lower con-
centration of nutriments leads to lower pro-
duction than expected. In case of small devia-
tions, they are not so important, because the 
empting and restoring the depot in body tis-
sues is a normal process. Thus the diet by 
level and composition should match the 
physiological condition of the goats (dried, 
pregnant and in lactation). 
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The nutriments needs could be provided 
with large amount of food that contains less 
concentration of nutriments or smaller food 
quantity that has higher nutriment concentra-
tion.The goats’ nutrition by will is a basic goal 
of most manufacturing systems. For this pur-
pose it is necessary to ensure free access of 
the animals to food, so the goats can con-
sume when they want. Yet, when we mention 
this system of nutrition, we should consider 
the economic aspect, i.e. the profitability. Be-
cause of that we should strive the daily quan-
tity to be planned as much as possible, i.e. 
standardized, which is certainly a goal of 
every modern goat farm. 

Starting from the basic task of repro-
center that is associated with the production of 
quality and high quality breeding material, 
needs of food are projected in a combined 
breeding system of the goats. When planning 
the food for all categories of goats within the 
prescribed breeding system in repro-center 
will be start from the structure of the flock and 
the number of feeding days (150 stable days 
and 215 pasture). However, these figures do 
not represent a strict boundary, because dur-
ing the stable period the goats will go to a 
pasture, of course when that weather condi-
tions permit it. The nutrition will be standard-
ized on the basis on the nutriment needs in 
certain production stages for different catego-
ries (kids, offspring for replacement, pregnant 
goats, dairy goats, breeding male goats). 

1.11.13.1. Consumption of dry matter 
 at goats 

Most of the food consumption at goats is 
during the day, while about 80% of the rumi-
nation is overnight. The food consumption is 
affected by the following factors: 

• type and quality of food; 
• the amount of available food; 
• body weight of animals; 
• the level of milk production and 
• frequency of feeding. 
The meals with a high share of forage 

foods, the consumption is limited by the 
physical capacity of the digestive organs. For 
these reasons, the quantity consumed food is 
limited or determined by the size of the diges-
tive tract, speed of moving of the food through 
the digestive system and the distance of unit 
dry food in the digestive tract. The speed at 

which food moves into the intestine is higher 
at goats compared to sheep and animal. The 
volume of the digestive tract is similar in terms 
of body weight at goats as well as at sheep. It 
is confirmed that goat consumes more dry 
food per unit live weight in relation to sheep, 
especially when consuming meals rich with 
cellulose. Selectivity, together with greater 
speed moving of food (passage) is an impor-
tant element in achieving a greater quantity of 
consumed food. 

In the following tables (Tab. 43 and 44) is 
shown the consumption of dry matter at goats, 
depending on body weight and the milk pro-
duction. 

T a b l e  43 
Consumption of dry matter at growing goats  

Body weight (kg) Consumption of dry matter (kg/day)

10 0.45 

20 1.10 

30 1.30 

40 1.40 

T a b l e  44 
Consumption of dry matter at goats according 

to the body weight and the lactation 

Daily lactation with 3,5% milk fats (lit.) 

0 1 2 3 4 5 6 

Body 
weight 

(kg) 
Consumption of dry matter, (kg/day) 

50 1,5 1,7 1,9 2,1 2,3 2,4 2,5 

60 1,8 2,0 2,2 2,4 2,6 2,8 3,0 

70 2,1 2,3 2,5 2,7 2,9 3,1 3,3 

80 2,4 2,6 2,8 3,1 3,4 3,7 4,0 

 

Consumption of dry matter increases with 
the growth of lactation. Thus, for each liter of 
milk produced, the consumption of dry matter 
increases by 10–12%. In terms of live body 
weight, the consumed dry food ranges from 
3–5% from the body weight. However, it 
should be kept in mind that the consumption 
increases when the goat takes a small amount 
of food at frequent intervals, especially if given 
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food the goat likes. It has been specified that 
the goat has a proportionally greater rumen 
compared to other ruminants, so the goat can 
use large amounts of food throughout the day, 
particularly forage food with stem. Also, it has 
been proved that the goats digeste easily the 
forage food compared to other ruminants. 

1.11.13.2. Nutrients needs at goats 
In terms of live body weight, the goats 

need to consume larger quantities of dry mat-
ter, or they should contain greater con-
centration of nutriment in relation to the needs 
at other ruminants. That is because the re-
ticulum of goats is smaller in terms of the body 
size, and also the time of resorption (reten-
tion) of food’s particles is smaller. When food 
is similar regarding the digestion, real diges-
tion may be smaller at goats due to shorter 
retention time of the food in reticulo–rumen. It 
allows a faster movement of the food’s parti-
cles and increased consumption, which re-
flects on the greater consumption of food and 
lower digestion or lower level of consumption 
of digestible nutriments compared to other 
ruminants (Tab. 45). 

T a b l e  45 
Time of retention in the rumen, speed of 

digestion at animal, sheep and goats 

Type of ani-
mal 

Retention in the 
rumen, (h) 

Speed of digestion, 
(% / h) 

animal 36 5,2 

sheep 34 5,2 

goat 28 7,1 

 
1.11.13.3. Energy needs at goats 
 The goats, as other farmed animals, 

need energy for living, growth, rising, repro-
duction, lactation, growth of the hair cover, as 
well as for daily activity. These bodily func-
tions affect to a great extent the system of 
consumption of dry matter. There is no other 
domestic farm animal, which has such great 
variation in the needs of energy, such as the 
goat. These large variations are as a result of 
extreme types, productivity and activity of this 
type of animals (Tab. 46). 

If the goats graze i.e. go to pasture, the 
daily needs should be increased for 2,0, 2,3, 
2,6, and 2,8 MJ ME for animals weighting 50, 
60, 70 and 80 kg (consecutively). Energy is 
measured in joules. One calorie is equivalent 
to 4,19 joules. Greater energy measure that 
determines the needs of animals is mega 
joules (MJ), which corresponds to 1.000.000 
joules. Daily energy needs at growing goats, 
according to live weight and average daily 
growth are shown in Tab. 47. 

T a b l e  46 
Daily energy needs at goats according to the 

body weight and lactation 

Daily lactation with 3,5% milk fats (lit.) 

0 1 2 3 4 5 6 

Body 
weight 

(kg) 
Energy needs, (МЈ МЕ/day) 

50 8,0 13,1 18,2 23,3 28,4 33,5 38,6

60 9,2 14,3 19,4 24,5 29,6 34,7 39,8

70 10,3 15,4 20,5 25,6 30,7 35,8 41,1

80 11,3 16,5 21,6 26,8 31,9 37,1 42,2

МЈ МЕ – mega joules methabolic energy  

T a b l e  47 
Daily energy needs at growing goats,  

bred in farms 

Body weight growth (g/day) 

0 50 100 150 200 

Body weight 
(kg) 

Energy needs, (МЈ МЕ/day) 

10 3,0 4,5 6,0 7,5 9,0 

20 5,0 6,5 8,0 9,5 11,0 

30 6,8 8,3 9,8 11,3 12,8 

40 8,5 10,0 11,5 13,0 14,5 

50 10,0 11,5 13,0 14,5 16,0 

60 11,4 12,9 14,4 15,9 17,4 

The additional energy spending for activ-
ity is 25, 50 and 75% of maintenance needs, 
at goats kept and bred in fenced area, at rela-
tively poor grazing and extensive pastures. 
Energy needs for growth are 8,84 Kcal DE/g 
growth (Kcal DE – kilo calories digestible en-
ergy). 
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For normal reproduction, the goats 
should be provided with adequate energy 
consumption, before and during the mating, 
as well as increased energy consumption dur-
ing the last 2 months of the pregnancy. The 
last 2 months of the pregnancy, the energy 
needs amount to 1,74 Mcal digestible energy, 
regardless the size of the animal. However, it 
is very difficult to reach that level, especially at 
the smaller goats, but practice shows that this 
amount of energy could be halved at aver-
age–sized goats without any consequences. 

Energy needs in lactation are determined 
by kg milk produced and fat 2,5 to 6,0%. For 
example, for 1 kg milk with 4% milk fat, it 
takes 1,52 Mcal digestible energy, so it takes 
19,9 Kcal for every 0,5% increase in the con-
tent of milk fat. 

 

1.11.13.4. Protein needs at goats 
The proteins’ needs are expressed in the 

form of raw protein (RP) and digestible raw 
protein (DRP) for goats with different body 
mass and various bodily functions. When pro-
viding maintenance needs, we should con-
sider the relationship calories/proteins. On 1 
Mcal DE (mega calories digestible energy) 
come 22g DRP. This means that the growth of 
energy needs, grow and needs protein too. 
Growth needs at goats amounted to 0,195 g 
DRP/g growth. For pregnant goats, the pro-
teins’ needs are 57g DRP/day in the last 2 
months of the pregnancy. This level of protein 
refers to the big goats or goats that give birth 
to more kids. For smaller goats who get one 
kid, it is recommended one half of the previ-
ously stated amounts. 
• The DRP needs during lactation is 51g 

DRP/kg milk with 4% milk fat. 
• The following tables (Tab. 48 and 49) 

show the DRP needs, at growing goats 
(depending on body weight and daily 
growth) and at goats in lactation (depen-
ding on body weight and daily lactation). 
For animals that go to pasture i.e. walk, 

the digestible proteins needs should increase 
for 25% than the quantity projected for stable-
breeding. The needs of digestible raw proteins 
should also be increased to 57 g/day in the 
last two months of the pregnancy. 

T a b l e  48 
Daily needs of digestible raw proteins at 

stable bred growing goats 

Body weight growth (g/day) 
0 50 100 150 200 

Body weight 
(kg) 

Digestible raw proteins needs (g/day)
10 35 45 55 65 75 
20 46 56 66 76 86 
30 50 60 70 80 90 
40 53 63 73 83 93 
50 61 71 81 91 101 
60 69 79 89 99 109 

T a b l e  49 
Daily needs of digestible raw proteins  

at stable bred goats regarding the body weight 
and lactation 

 

1.11.13.5. Mineral substances needs at 
goats 

In general, there is little difference in the 
metabolism of nutriments at goats and other 
domestic farmed animals. 

From makroelements, special attention in 
the goats’ nutrition should be paid to calcium 
(Ca) and phosphorus (P). These elements are 
very important for development of bones, syn-
thesis and secretion of milk. At animals with 
unfinished growth, lack of one or both ele-
ments leads to poor growth and deformation 
of bones (rickets). At adult goats, especially 
those in lactation, if Ca and P are not taken 
with the food in sufficient quantities, they are 
mobilized from the bones in order to ensure 
the priority functions of the body, such as the 
synthesis of milk. Usually the body reserves 
are filled when consumption exceeds the cur-
rent needs of the organism. The continuous 
mobilization from the bones can lead to thin-
ning of the bones and loss of strength (osteo-
malacia) and the emergence of bone fragility. 
Daily needs of Ca, P and Mg (Magnesium) at 
goats are shown in Tab. 50. 

Daily lactation (lit.) 
0 1 2 3 4 5 6 

Body 
weight 

(kg) Digestible raw proteins needs (g/day) 
50 51 106 161 216 271 326 381 
60 59 114 169 224 279 334 389 
70 66 121 176 231 286 341 396 
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T a b l e  50 
Daily needs of Са, Р и Мg at goats 

Sustainable needs (g/day) 
Body weight  

(kg) Calcium 
(Са) 

Phosphorus 
(Р) 

Magnesium 
(Мg)  

10 1 0,70 0,18 

20 1 0,70 0,35 

30 2 1,40 0,53 

40 2 1,40 0,70 

50 3 2,10 0,88 

60 3 2,10 1,06 

70 4 2,80 1,23 

80 4 2,80 1,41 

Daily growth  
(g) 

Additional daily needs for body weight 
growth (g/day) 

50 1 0,50 0,14 

100 1 0,70 0,27 

150 2 1,40 0,41 

200 2 1,40 0,55 

End of 
pregnancy 

2 1,40 0,60 

milk/kg day 1 1 1 

2.5–3.5% fat 2 1,40 1,00 

3.5–5.0% fat 3 2,10 1,00 

 
The ratio Ca:P should be maintained be-

tween 1,2:1 and 2,5:1. The lower ratio (below 
1:1) leads to urolithiasis (formation of urinary 
or kidney stones) especially in male animals. 
Consuming large quantities of Ca is not asso-
ciated with the effects of acute danger, but 
can disrupt resorption and to cause a deficit in 
P and certain bivalent cations (Mg, Mn, etc.). 

Goats with high lactation may suffer from 
puerperal paresis (milk fever), as a conse-
quence of metabolic hypocalcaemia (low con-
centration of Ca in the blood). Even though 
this phenomenon can be connected to Ca in 
the food, it is also associated with the activity 
of parathyroid hormone, which is included in 
the release of Ca from the bones. The ab-
sence or delayed activity of parathyroid hor-
mone in early lactation results with decreasing 
the content of Ca in the blood and the occur-
rence of a mild form of milk fever. This phe-
nomenon is less common at goats compared 
to cows, and if it occurs, it should be treated 

with intravenous application of solution con-
taining Ca and glucose. 

Phosphorus is especially important for 
consumption of forage food and the metabo-
lism in the rumen. Goats show smaller con-
cequences of the low content of P, but still 
need to consume adequate amounts of P be-
cause it is considered as important macro-
element for the goats production. The great 
selectivity of goats in food choices, lead to 
taking meals that contain more P. 

The following table (Tab. 51) shows the 
daily needs of microelements at goats. 

Of all macroelements, special importance 
in the goats’ nutrition have Na, Cl, Mg, K and 
S. Of these, only Na and Cl (salt) should be 
routinely given to animals if they want. The Mg 
deficiency, can occur at goats when grazing 
young grass (pasture tetany). The content of 
S in the meal may be small, particularly for 
Angora goats (breed for wool production) that 
have great needs for amino acids containing 
S. Most common foods contain adequate 
amounts of Mg, K and S. 

T a b l e  51 
Daily needs of microelements at goats 

Elements Concentration in the meal 
(mg/kg dry matter) 

Iron (Fe) 40 
Zink (Zn) 40 

Manganese (Mn) 40 

Copper (Cu) 10 

Selenium (Ѕе) 0,10 

Cobalt (Со) 0,11 

Iodine (Ј) / 

 
Microelements that have the greatest 

significance are the following: Fe, J, Cu, Mo, 
Mn, Co and Se. However, none of these mi-
croelements are considered routine defficient. 
The potential insufficiency is of regional char-
acter. But given that some of these microele-
ments have a thin line between the amount 
which causes the deficit and their toxicity, it is 
necessary to consider certain circumstances 
when giving these microelements as desired. 
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For example, there are many open questions 
about the sensitivity of goats of copper poi-
soning. It is considered that goats are less 
susceptible to copper poisoning comparing to 
sheep, but quantities greater than 15 ppm 
should be avoided because it can cause some 
problems. 

1.11.13.6. Vitamins needs at goat 
In the nutrition of goats, few vitamines 

may be periodically limited because most of 
them are microbiologically synthesized in ru-
men of the adult goats. From fat–soluble vita-
mines, the deficit is likely only for vitamin A, 
which limits the production at goats. All B 
complex vitamines, are synthesized by bacte-
ria in the rumen, with the exception of vitamin 
B12 in regions with a cobalt deficit. Needs for 
vitamins A and D at goats are shown in the 
following table (Tab. 52). 

T a b l e  52 
Daily needs of vitamines A and D at goats 

Maintenance needs 
Body weight  

(kg) Vitamin А 
(I.U./day) 

Vitamin D 
(I.U/day) 

10 400 84 

20 700 144 

30 900 195 

40 1200 243 

50 1400 285 

60 1600 327 

70 1800 369 

80 2000 411 

Body weight growth 
(g/day) 

Additional needs for growth 

50 300 54 

100 500 108 

150 800 162 

200 1100 216 

End of pregnancy 1100 213 

Milk (kg/day) 3800 760 

 
Vitamin A is not present in the plant’s tis-

sues, but it is synthesized in the body of ani-
mals from beta carotene that is present in 

plants. The level of precursor is usually in re-
lation to plant pigments (green, yellow, etc.). 
Although the plants in active growth are rich 
with provitamin A, influenced by weather con-
ditions, the amount of provitamin A decreases. 
After the synthesis, vitamin A can be depos-
ited in the liver of animals, while the metabo-
lism is performed when neccessary. Seasonal 
and cyclical growth of forage foods as well as 
the selective grazing of the goats, completely 
prevents the deficit in vitamin A at the goats 
when free grazing. Deficiency of this vitamin 
can occur in stable bred animals and goats 
that graze during the long dry period or cold 
weather. The lack also occur when exhausted 
body reserves of vitamin A, and when con-
sumed small amounts of green food, or no 
green food at all. 

1.11.13.7. Water needs at goats 
The quantity, quality and availability of 

water are important elements for the health 
and nutrition of the goats. Given that water 
drinking is associated with food consumption 
and food consumption is associated with the 
productivity of animals, general recommenda-
tion is the goats to have free access to water, 
in order the quantity of drank water to be 
maximum, so the consumption of forage food 
won’t be limited. It should be stressed that 
goats are very sensitive compared with other 
species in terms of water quality, and they re-
fuse to drink slightly polluted water. Not to 
mention water contaminated with faeces and 
urine. It is the same with unclean food too, 
therefore, we should take account of these 
facts. 

The quantity and frequency of water 
drinking varies depending on the breed of 
goats, lactation and meal. Based on the 
metabolic body mass, we could generally say 
that goats consume smaller quantities of wa-
ter compared to sheep and animal. However, 
it could be significantly influenced by the type 
of food. It may be concluded that goats take 
smaller amounts of water when eating forage 
food with lower quality and higher amounts of 
water when consuming forage food of higher 
quality. 

The lactation of goats influences the 
amount of water needed. Namely, despite the 
maintenance needs for each kg of milk pro-
duced, it is necessary to provide 1,43 liters of 
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water. Besides the previous factors, the water 
drinking is also influenced by the following fac-
tors: 

water content in plants, salt consumption, 
temperature of the external environment, wa-
ter temperature and concentration of electro-
lytes in the water. 

The goats should be provided with per-
manent and free access to clean fresh water, 
even when grazing or consume foods with 
high water content. Nevertheless, even 
though the goats are relatively resistant to 
short periods without water, insufficient water 
consumption over a longer period, leads to 
reduced food consumption and reduced pro-
duction. 

The goats’ needs for water vary depend-
ing on the external environment, the type of 
food that they use as well as on the animal 
itself. Water content in various foods has a 
significant impact on drinking water. For ex-
ample, 1 kg silage with 25% dry matter pro-
vide 750 g of water, while 1 kg of hay with 
85% dry matter provides only 150 g water. 

Given that goat milk contains 87% water, 
goats with high production, have greater 
needs in terms of goats with lower milk pro-
duction. For every kg of dry matter consumed, 
goat should receive about 4 liters of water. 
This means that when eating straw or on pas-
ture, water consumption will be lower. Animals 
that during the day consume 2 kg of hay and 
certain quantities of concentrate can drink up 
to 13 liters of water. 

1.11.13.8. Composition and quantity  
of food at goats according to 

physiological stage 
Because it is about establishing repro-

center for goats of Alpine and Saanen breed 
whose morphological and production charac-
teristics are mentioned above, the diet of 
breeding heads from the Alpine breed which 
belongs to the production direction milk–meat, 
regarding the composition of food should be 
considered the following traits: average body 
weight – 50 kg (goats) or 70 kg (male goats-
bucks), fertility of 150–180% and lactation of 
600–700 kg for lactation period of 240–300 
days. 

On the other hand, the diet of breeding 
heads from Saanen breed, regarding the 
composition of food should be considered the 

following traits: average body weight – 50–85 
kg (goats) or 75–100 kg (male goats), fertility 
of 180–250% and lactation of 800–900 kg for 
lactation period of 240–300 days. 

1.11.13.8.1. Nutrition of pregnant goats 
The pregnancy period of the goats 

matches with the last stage of lactation and 
drying period. At the early pregnancy, the nu-
triment needs of the fetus are low, so it does 
not require additional nutriment quantities up 
to two months before birth, when the goats 
dry. The nutrition of the goats at the end of 
pregnancy should be carefully controlled in 
order to avoid problems when giving birth and 
to achieve maximal milk production with high 
quality in the next lactation. At this stage of 
the pregnancy, nutrition should not be above 
needs, but also not under the needs, because 
you can result with metabolic disorders during 
early lactation (ketosis) and a reduced lacta-
tion. In obese goats, the appetite decreases, 
while at thin goats body reserves for the syn-
thesis of milk are very small. At the same time, 
the obese goats have difficulties when giving 
birth, while the thin ones could give birth to 
kids with reduced viability. If the goats at the 
end of pregnancy are given large amounts 
forage food, in that case would consume rela-
tively large amounts of dry matters in the early 
stage of lactation and produce more milk in 
relation to goats who consumed small 
amounts forage food. 

At the end of the pregnancy in meal of 
the dried goats should be added certain 
amounts of additional mineral substances. 
However, we should be aware because the 
increased consumption of Ca leads to the 
emergence of milk fever. For example, goats 
weighting 70 kg should be given approxi-
mately 6 g Ca and 4,2 g P per day, at the end 
of the pregnancy. 

Given that the total food needs of goats 
consist of sustainable and production food, 
goats during early pregnancy should receive 
only a certain quantity of food. Specifically, the 
both breeds (Alpine and Saanen) projected for 
breeding in repro-center, would be on certain 
quantity of food according to the projected 
breeding technology (extended lactation) the 
first 3 months of the pregnancy when the lac-
tation is low, and also when the pregnancy is 
low. 
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Based on the stated norms, total food 
needs by the goat, per days during pregnancy 

period are shown in Tab. 53. 

T a b l e  53 
Structure of food per goat, per days and total, in pregnancy 

Production phase Body weight 
kg 

Period Herbage  
kg 

Hay  
kg 

Concentrate 
kg 

Daily 4 / 0,3 Pregnancy (first three 
months or 90 days) 50 

For 90 days 360 / 27 

Daily 5 1,5 0,4 Pregnancy (last two 
months or 60 days) 50 

For 60 days 300 90 24 

*Annualy per goat 150 days 660 90 51 

 
If the goat from the forage part eats only 

hay without herbage, it has to get 2–3 kg, de-
pending on weight and productivity. Here, also 
should be considered the wasteage of the 
food that at goats may amount to 30–40%. 
The amount of concentrate remains un-
changed. 

Anticipated hay or herbage can be re-
placed or partially substituted by other forage 
or concentrated fodders (silage, crop, etc.). 

1.11.13.8.2. Nutrition of goats 
 in lactation period 

When it comes to feeding goats in lacta-
tion, it is necessary to know that the average 
energy needs for milk production amount to 
5.1 MJ/ liter. It is often at the beginning of the 
lactation the goats not be meet energy needs. 
So the nutritionists recommend at this time the 
goats to be given some energetic additives 
(30–40 g/day per head), a week before and a 
week after giving birth. When using such a 
product could be achieved more effects: 

– Providing a high input of dry sub-
stances, 

– Increases milk production, 
– Increases the amount of proteins in milk 
– Increases the amount of fat in milk 
– Improving production, 
– Maintain fitness, 
– Reduces the risk of ketosis. 
The lactation curve at goats is similar as 

at cows. Maximal daily lactation at goats oc-
curs between 8th and 12th week of the lacta-
tion. When the milk quantity is lowers, it is 
2,5% per week. In many cases, the lactation 
curve at goats is relatively flat. Sharp curves 

of the lactation can be achieved as a result of 
inadequate nutrition during drying period and 
early lactation. 

The higher milk production at goats is 
correlated with high consumption of nutri-
ments during early lactation, when should be 
taken at most 40–50% forage foods in a meal. 
As at cows, at the goats with high lactation too 
there is a tendency of losing body weight dur-
ing early phase of lactation (80–100 g /day). 
Although at the goats that decline is smaller in 
terms of cows, there is a tendency to maintain 
high daily lactation at the expense of decom-
position of the body weight. For these rea-
sons, the goat very quickly react to changes in 
the provision of nutriments compared to cows. 

The maximal daily lactation (peak lacta-
tion) usually occurs before the maximal appe-
tite, that could be reached even after the 10th 
week after giving birth. For these reasons, it is 
very important in early lactation to be provided 
a meal containing a highly enough concentra-
tion of nutriments, in order to ensure high milk 
production with little loss of body mass. The 
meal should be formed in accordance with the 
genetic potential of the goats for milk produc-
tion. 

In milk production, the goal should be set 
depending on the breed and the breeding 
manner at high dairy breeds with 1000 liters of 
milk, with more than 3,5% milk fat and more 
than 3,2% milk proteins. To accomplish this 
goal, it is necessary to provide enough quan-
tity of high quality forage food so that addi-
tional food should be used only during the 
early and middle stages of lactation. To 
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achieve maximal production of quality milk, it 
is necessary to take the following measures: 

– Providing adequate nutrition of goats at 
the end of pregnancy, in order to avoid over-
feeding and underfeeding of animals. This can 
be achieved using high quality forage food 
and taking meals for lactation before giving 
birth; 

– The concentrate fodders should be in-
troduced gradually in the meal – during of 4–6 
weeks after giving birth; 

– Maximal consumption forage foods can 
be accomplished by: providing quality forage 
foods, giving fresh forage foods several times 
a day; 

– During one meal should not be included 
concentrate more than 0,5 kg. 

If there are sufficient quantities of high 
quality forage foods, they may be given ad li-

bitum (optional) with the same daily amounts 
of concentrate during the lactation. The vari-
ous lactation is also as a result of consuming 
various amounts of forage food, so the goats 
with higher lactation has a greater need for 
consumption of these foods. 

Unlike the sustainable part, the meal for 
milk production at goats is changing along 
with the quantity of milk produced during the 
day. For each kg produced milk with 4% fat 
and quantity over 0,5 kg, despite the specified 
quantity, it is necessary to add food in amount 
of 3,18 MJ ME. The production meal for milk 
contains a higher proportion of proteins and 
calcium compared with that for pregnancy. 

Based on the stated norms, the total food 
needs per goat during lactation are shown in 
Tab. 54. 

T a b l e  54 
Structure of food per goat in lactation, per days and total 

Production phase Body weight 
(kg) 

Period Herbage 
(kg) 

Hay 
(kg) 

Concentrate 
(kg) 

Salt (g) 

Daily 6 1,5 0,3 12–15 Lactation of goats 
(1/3 – 100 days) 50 

For 100 days 600 150 30 1500 

Daily 7 1,0 0,3 15–17 Lactation of goats 
(2/3 – 110 days) 50 

For 110 days 770 110 33 1870 

*Annualy per goat 210 days 1370 260 63 3370 

 
In the previous table is not given the 

structure of the food for the last third of the 
goats’ lactation, given that this period coin-
cides with the first three months of the preg-
nancy at goats and the quantity for this period 
is given in Table 53. 

Standard meal for lactating goats with live 
weight of 50 kg and daily milk production of 2 
kg in summer, will consist of 6–7 kg pasture, 1 
to 1,5 kg hay and 0.3 kg concentrate. 

However, generally, it should be known 
that for every liter of goat milk produced over 
0,5 kg, with adequate fat, on the specified 
amount of food is also added: 

– 0,75 kg hay or 2,25 kg grass with a fat 
content of 3 to 3,5% 

– 1,0 kg hay or 3,0 kg grass with a fat 
content of 4%. 

1.11.13.9. Nutrition of bucks (male 
goats) 

The nutrition of breeding male goats var-
ies during the mating season and the rest of 
the year. In mating season the amount of for-
age food should be significantly reduced, and 
the concentrate quantity to be limited to 0,3 to 
0,6 kg /day. 

Larger quantities of concentrate can be 
given only when mating season is short and 
intense. Concentrates should be introduced 
gradually 50–60 days before the mating sea-
son. During the other part of the year, the nu-
trition of the male goats should be adjusted in 
terms of maintenance of the body weight or 
improving the shape. In this period the forage 
foods are the only choice. The consumption of 
forage food can vary from 13 to 16 g /kg body 
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weight. If the quality of the forage food is bad, 
then additional foods should be provided. But 
the consumption may be restricted if the qual-
ity of forage food is high. It is necessary the 
breeding male goats to take additional quanti-
ties of mineral substances and vitamins, es-
pecially salt, but the needs of Ca (4–6,5 
g/day) and P (3–5,5 g/day) are lower at male 
goats in relation to goats in lactation. Con-
suming large amounts of P and Mg can cause 
urinary stones. 

It is recommended the male goats 
throughout the year to be separated from the 
goats, housed in group or individual stalls 
where they will be kept in breeding condition. 
One to two months before the period of in-
tense exploitation should be started their 
preparation in accordance with the norms on 
male goats in exploitation. Before the mating-
ding season would also be made correction of 
the hoofs, if there is a need to do the same. 

Due to the shorter period of exploitation, 
the male goats will be on certain amount of 
food 8–10 months during the year. The nutri-
tion norms of male goats in and out of season 
are given in the following table (Tab. 55). 

T a b l e  55 
Daily nutriment needs for male goats in and 

out of season 

Period Methabolic 
energy  

Digestible 
proteins  

Calcium Phospho-
rus 

 (МЈ/day) (g/day) (g/day) (g/day) 

Season 11,84 240 8,0 12 

Out of season 8,88 140 12,0 15 

 
To meet the nutriment needs of the male 

goats in the period of resting and reproductive 
activity it is projected the structure of the food 
quantity shown in Table 56. 

T a b l e  56 
Structure of food for male goats, per days and total 

Production phase Body weight 
(kg) 

Period Herbage 
(kg) 

Hay 
(kg) 

Concentrate 
(kg) 

Salt 
(g) 

Daily 5 0,0 0,3 10–15 
Resting period 80 

245 1225 0,0 73,5 3062,5 

Daily 6 1,0 0,6 15–20 
Period of intensive use 75 

120 720 120 72 2100 
*Annualy per male goat 1945 120 145,5 5162,5 

 
The increasing of the participation of con-

centrates in the food quantity at male goats 
(from 0.3 to 0.6 kg/day), will begin 6–7 weeks 
before the start of their reproductive use. This 
is especially important because the process of 
spermatogenesis begins exactly this period, 
50–60 days before the mating season i.e. 
mating of goats. Concentrate would not be 
given 6–7 weeks after completion of this pe-
riod. In the mixture for breeding male goats 
the participation of the oats should be around 
40%. 

1.11.13.10. Nutrition of breeding 
offspring 

The nutrition of the breeding offspring 
(male and female) should be directed towards 

achieving good growth and development in 
order, to achieve insemination and giving birth 
at the age of 12–15 months. The animals that 
give birth at the age of 12 months, during in-
semination (at 7 months of age) should have 
60% of the adult animal’s weight. Animals giv-
ing birth at 15 months should reach the nor-
mal body weight, when inseminated at 10 
months of age, with an average daily growth 
of 140g/den. During the growing of breeding 
offspring, it is recommended using a variety of 
foods, in order the animals to gradually adapt 
to changes in the composition of the meal. It is 
also recommened using meals with a high 
quantity of forage foods, in order to be 
achieved the effect in consuming forage foods 
during the next lactation and decreasing the 
nutrition costs. During the first lactation, it is 
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necessary to provide energy and proteins for 
gaining 8–10 kg body weight (about 30g/per 
day), despite the needs for milk production. 
The nutriment needs for the replacement off-
spring i.e. the kids left for replacement the 

flock, as well as the weaned lambs and ewe-
sare shown in Tab. 57. 

The amounts of food for weaned kids 
(kids for breeding), based on the given norms 
are shown in Tab. 58. 

T a b l e  57 
Nutriment needs for breeding kids depending on the age and the live weight 

Age Live weight, Growth Energy  Digestible prot. Ca P 
(month) (кg) (g/day) (МЈ/day) (g/day) (g/day) (g/day) 

2 12,6 160 4,00 80 3,6 1,6 
3 17 155 4,12 77 3,5 1,6 
4 21,65 140 4,63 74 3,5 1,7 
5 25,85 130 4,92 68 3,2 1,7 
6 29,75 120 5,06 62 2,9 1,7 
7 33,35 110 5,14 60 2,7 1,6 
8 36,65 100 5,22 58 2,5 1,5 
9 39,65 90 5,30 56 2,4 1,4 

T a b l e  58 
Amount of food for breeding kids (offspring for replacement) 

Age Live weight Period Herbage Hay  Concentrate Salt Milk 
(month) (kg)  (kg) (kg) (kg) (g) (kg) 

Daily 2 0,5 0,6 9 1,0 
2–3 (60–90 days) 18 

30 days 60 15 18 270 30 
Daily 4 0,3 0,4 6–10 / 

3–5 (90–150 days) 22,5 
For 60 days 240 18 24 480 / 

Daily 4,5 0,3 0,3 6–10 / 
5–7 (150–210 days) 27 

For 60 days 270 18 18 480 / 
Daily 6 0,4 0,4 6–10 / 

7–9 (210–270 days) 33 
For 60 days 360 24 24 480 / 

Total per head 930 75 84 1710 30 

  
1.11.13.11. Feeding kids 

The weight of the kids at birth is 2,5–4,0 
kg depending on sex, breed, mother’s age 
and number of the kids at birth. Normally born 
and well developed kid starts with suckling of 
milk one hour after birth and without some-
body else’s help. But if it does not happen, or 
the goat does not allow the kid to suckle, then 
the assistance of the breeder is necessary. 
This phenomenon is comm among young 
mothers. In such cases, the udder should be 
previously cleaned, and the first jets of milk 
should be milked, so the kid could sucle. 

Kid should suckling from the mother dur-
ing the first two days of life, to consume the 
required amounts of colostrum, because it is 
consisted of the necessary defensive sub-
stances (immunoglobulins) that are necces-
sary for increasing the immunity of the new-
born kid from the effects of harmful agents 
from the external environment. Later establi-
shes and starts to function its immune system. 

The colostrum is synthesized from the 
milk gland during the last days of the preg-
nancy, and during the first 24–48 hours after 
birth. Colostrum contains more albumin and 
globulins and less casein. Protein content of 
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colostrum is not equal and as time goes by 
(from birth), and the quality rapidly changes. 

The first day of the secretion, colostrum 
contains 75% albumin and globulins and 25% 
casein. After 48 hours, colostrum has 75% 
casein and 25% albumin and globulins, sug-
gesting the secretion of the milk first. Until one 
month old, the milk is the basic food of the kid. 
As it grows, more important for its growth and 
development are the hay and concentrate. 
The earlier the kid starts consuming hay and 
concentrate, the better its digestive tract de-
velops. For these reasons from 10–15 days 
after birth, the kid should be allowed to eat 
quality hay so the micro flora in its rumen 
could be formed. Additionally, they are given 
concentrate, that in its composition contains 
oats. 

The kids, like lambs, at the end of the 
second week after birth, besides colostrum 
begin to eat limited amounts of concentrates 
and lucerne hay. By the age of two months 

(60 days), giving herbage to the kids should 
be avoided due to risk of diarrhea. 

After this period (60 days) the kids should 
get used to the herbage, or to go to pastures 
occcasionally in the vicinity of the farm. Oth-
erwise, they should be provided with herbage 
(withered) at the facility, where they are bred. 
The change from hay consumption to herbage 
consumption id done gradually, to avoid dis-
turbance of the digestive tract. Young animals 
should not be left without additional concen-
trate. Teached to consume coarse, green and 
concentrated foods the kids are easily weaned 
from colostrum at age 2 months. They de-
velop normally and reach therequired live 
weight by the insemination. The nutriment 
needs of the kids, depending on age and live 
weight are given in the following table (Tab. 
59). 

The food quantities for kids (male and 
female), based on the given norms are given 
in Tab.60.  

T a b l e  59 
Nutriment needs for kids depending on the age and the live weight 

Age 
(month) 

Live weight 
(kg) 

Growth 
(g/day) 

Energy 
(МЈ/day) 

Digestible prot. 
(g/day) 

Ca 
(g/day) 

P 
(g/day) 

0–30 7,5 165 3,18 80 3,1 1,3 
30–60 12,5 165 3,62 79 3,4 1,5 

T a b l e  60 
Food quantities for kids (male and female) aged up to 60 days 

Age 
(month) 

Live weight 
(kg) 

Period Herbage
(kg) 

Hay 
(kg) 

Concentrate 
(kg) 

Salt 
(g) 

Milk 
(кg) 

Daily 0 0,2 0,3 7 1,0 0–30 7,5 30 days 0 6 9 21 30 
Daily 0 0,4 0,5 8 1,5 30–60 12,5 30 days 0 12 15 24 45 

Total per head 0 18 24 45 75 
 
 
 

1.11.13.12. Food balance at goats 
Based on the stated nutriment needs and 

the structure of the food quantities at both 
goat breeds projected for breeding in the re-
pro-center has been prepared a balance of 
the annual needs of some fodders in the re-
pro-center, per goat categories. The balance 
like at sheep incledes four most important 
types of fodders: herbage – that will be pro-

vided from the pasture during the year, hay – 
provided from the plough areas (for the pe-
riod: fall, winter, spring), concentrate and salt. 
When calculating the balance, it has been 
taken into consideration the total number of 
goats from both breeds (Alpine and Saanen), 
given that food needs are quite close. The 
food balance is calculated for a period of 6 
years (2013–2018), for each year separately-
and total (Tab. 61). 
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Т a b l e  61 
Annual nutriment needs at the goat repro-center, by cathegories and years 

Cathegory Number Herbage 
(tons) 

Hay  
(tons) 

Concentrate 
(tons) 

Salt, 
gr 

Milk, 
kg 

  2013     

Breeding goats (pregnant 
goats +goats in lactation) 

100 203 35 11,4 337 / 

Male goats 6 11,67 0,72 0,87 31 / 

Offspring for replacement 
(ewesand weaned lambs) 

/ / / / / / 

Kids for selling (м. And f.) / / / / / / 

Total 106 215 35,72 12,27 368 / 

2014 
Breeding goats (pregnant 
goats +goats in lactation) 

 
98 

 
199 

 
34,3 

 
11,17 

 
330 

/ 

Male goats 6 11,67 0,72 0,87 31 / 

Offspring for replacement 
(ewesand weaned lambs) 

52 48,36 3,9 4,37 89 1560 

Kids for selling (м. And f.) 86 / 1,55 2,06 3,87 6450 

Total 242 259 40,47 18,47 454 8010 

2015 
Breeding goats (pregnant 
goats +goats in lactation) 

96 
 

195 34 11 324 / 

Male goats 6 11,67 0,72 0,87 31 / 

Offspring for replacement 
(ewesand weaned lambs) 

 
104 

 
97 

 
7,8 

 
8,74 

 
178 

 
3120 

Kids for selling (м. And f.) 86 / 1,55 2,06 4 6450 

Total 292 304 44 23 537 9570 

2016 
Breeding goats (pregnant 
goats +goats in lactation) 

144 292 50 16,42 485 / 

Male goats 12 23,34 1,44 1,75 62 / 

Offspring for replacement 
(ewesand weaned lambs) 

126 117 9,45 10,58 215 / 

Kids for selling (м. and f.) 128 / 2,30 3,10 6 9600 

Total 410 432,34 63,19 31,85 768 9600 

2017 
Breeding goats (pregnant 
goats + goats in lactation) 

192 390 67,2 22 647 / 

Male goats 16 31 1,92 2,33 83 / 

Offspring for replacement 
(ewesand weaned lambs) 

172 160 12,9 14,45 294 5160 
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Kids for selling (м. and f.) 170 / 3,06 4,08 8 12750 

Total 550 581 85,08 42,86 1032 17910 

2018 
Breeding goats (pregnant 
goats +goats in lactation) 

262 532 91,7 29,87 883 / 

Male goats 20 39 2,4 2,91 104 / 

Offspring for replacement 
(ewesand weaned lambs) 

230 214 17,25 19,32 394 6900 

Kids for selling (м. and f.) 234 / 4,21 5,62 11 17550 

Total 746 785 115,56 57,72 1392 24450 

*Total food quantity for breeding goats is calculated for heads weighting 50 kg 

Given that the herbage will be provided 
from pasture, according to data presented in 
Tab. 61, in 2013, when the total number of 
goats in repro-center is 106 (100 goats and 6 
bucks) the hay needs are 36 tons, concentrate 
12 tons and about 370 kg of salt. After 5 
years, i.e. in 2018 when the total number of 
goats of all categories in repro-center would 
be 746 heads, the hay and concentrate needs 
amount to 116 or 58 tons, respectively. 

1.11.13.13. Technique of feeding goats 
The technique of feeding goats is par-

ticularly important for proper use of all nutri-
ments that the goat takes by mouth. The 
goats’ nutrition generally will consist of nutri-
tion in the stable period and nutrition in the 
grazing period. 

When stable nutrition, the forage food will 
be given 3 times a day, and concentrated 2 
times a day (with the exception of dairy goats 
during the largest daily lactation when milked 
three times a day). 

At dairy goats milked by machine, the nu-
trition schedule should be the following: 

– At 5 am it takes 1/3 of the daily amount 
of concentrate (during the morning milking) 

– At 7 pm 1/2 the daily meal of hay, 
– At 13 o'clock the second 1/3 of the con-

centrate, 
– At 17 o'clock last 1/3 of the concentrate 

(during the evening milking) 
– From 18–20 hours the second half of 

the daily meal of hay. 
During the period when goats are dried, 

the technique of feeding is similar to the pre-
vious in that the concentrate is given in two 
meals during the day. 

Usually during the pasture period, the nu-
trition of the commercial goat flocks mainly 
consists of pasture and concentrate as an ad-
dition. Since we are talking about growing 
high–quality goat heads in the repro-center, 
despite the pasture and the concentrate it is 
also projected ad mixture of certain amount of 
hay. Hay is not meant to be given only during 
the first three months of the pregnancy which 
usually covers the period from September to 
November. 

The schedule of feeding during the pas-
ture period is the following: 

– At 5 pm will be given 1/3 of the daily 
amount of concentrate (during the morning 
milking) 

– After milking is given the first half of the 
hay, 

– Go to pasture after the morning dew, 
– At 14 o'clock the second 1/3 of the con-

centrate, 
– At 17 o'clock last 1/3of the concentrate 

(during the evening milking) 
– After milking the second half of the hay. 
However, because of greater practicality, 

the concentrate will be given three times a 
day, only when the goats are milked three 
times. Otherwise, they will it in the morning 
and in the evening. 

1.11.14. Labor needs in the goats’ 
repro-center 

Taking into account the structure of both 
flocks of Alpine and Saanen breeds projected 
for breeding in goat’s repro-center, the labor 
needs are similar with those of sheep. The 
first three years (2013, 2014 and 2015.) would 
have minimum two employees. Fourth year 
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that number would be increased for one more, 
i.e. three, and this number would be the same 
for 2 more years (2016 and 2017), while the 
sixth year (2018), the number of employees 
would be increased to four. In addition to this 
number, an employee must have a university 
degree in agricultural or biotechnological sci-

ences because of the complexity of things, as 
well as the legislation that requires the farms 
of this type to have a highly qualified staff. 

To implement the measures for health 
protection, repro-center will conduct a contract 
with an authorized veterinary service. 

1.12. TECHNICAL SOLUTION FOR THE SHEEP REPRO-CENTER 

1.12.1. OBJECTS FOR HOUSING SHEEP 

1.12.1.1. General preconditions 
When building housing objects for sheep, 

as well as all other domestic animals, it is 
necessary to pay attention to several impor-
tant basic elements, such as: 

1. To gradually increase the farm; 
2. To project farm in order to satisfy the 

requirements for the next 5 years; 
3. To be realistic in forecasting; 
In addition, we should have realistic as-

sumptions about the size of investment, size 
of the farm, available labor, the production 
system that should be in accordance with the 
maximal utilization of natural resources, etc. 

Although it is known that sheep do not 
require special housing conditions, however 
when designing new facilities or reconstruc-
tion of the existing, should be met some basic 
requirements: 

1. Protection from cold and rainy weather, 
i.e. good protection of the sheep from adverse 
weather conditions, 

2. Optimal spaciousness, lighting and 
ventilation, 

3. Shade in summer period, 
4. Well cleaned and dry surface, which 

means dry effluent, 
5. Protection from wild animals and other 

predators, 
6. Storage for food, mat and equipment, 
7. Possibility for implementation of 

mechanized work, with suitable work space, 
as well as adequacy for easy maintenance of 
hygiene. 

Generally, housing buildings for sheep 
should provide: 

– Good ventilation, without draft, 

– Comfortable and dry space for laying, 
– Enough space for mangers that will 

prevent food wasteage, 
– Enough stal (group and individual) for 

the projected sheep number, 
– Supply of water and electricity, 
– Storage for hay and silage, 
– To provide suitable access for people 

and machinery, 
– Access to road, 
– To be fully adapted to local climatic 

conditions, 
– To offer pleasant ambient to the sheep, 
– Objects must be economical, i.e. the in-

vestments to be minimal. 
When constructing these facilities, they 

should: 
– Meet all regulations concerning animal 

welfare, 
– Meet state requirements for planning of 

such facilities, 
– Be properly designed for the purpose of 

agricultural production or to meet the pre-
scribed standards in this area, 

– Be located at an appropriate place, to 
provide a firm, flat surface, at least 35 m away 
from a watercourse, 

– Meet the regulations on the environ-
mental protection. 

Although all the conditions will be pro-
jected in the construction or architectural pro-
ject, in the next chapters we will mention the 
more important construction traits that should 
meet the objects of this type. 
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1.12.1.2. Location 
The farm will be located on a total area of 

6,6 ha in area of the village Burilchevo, mu-
nicipality of Cesinovo–Oblesevo. The village 
has access to asphalt road, and last 1000 me-
ters from the village to the location itself are 
land road, which will probably need further 
tamponed. 

The location according to the inspection 
of the spot is provided with water from the ru-
ral water–supply, and also has an electricity 
supply. Although the water has been used to 
watering the heads, it must be controlled ad-
ditionally (physically, chemically and micro-
biologically), in order to examine its sanitary 

and technical correctness. At the beginning 
this water–supply would satisfy the farm’s 
needs of water, and if there is a necessity in 
the later period could be made a new bore-
whole for water. The terrain is drained with no 
presence of high underground waters, but 
there is one part of the location where it is 
possible to occur. The natural inclination 
(about 5–7%) is adequate for object of its 
type. The location itself provides free access 
to pastures, in diameter of 5 km. At this loca-
tion there are other buildings about 30 years 
old, where were housed the sheep of ZZ 
"Mosha Pijade" from the village Gorni Podlog, 
Kocani (Figure 9). 

 
Figure 9. Facilities on the location projected for the construction of the sheep’ repro-center 

Although our proposal is to build comple-
tely new facilities, where could be started the 
production process, there is an opportunity for 
reconstruction of existing ones. The recon-
struction of existing facilities would significant-
ly reduce the costs at the beginning of 
production. 

When building the facility, it is advisable 
the same to have a southern or southeastern 

exposure, preferably with natural shelter 
protected from the north side. 

1.12.1.3. Zootechnical norms and 
ambient conditions of the facility 
Important norms that should be met in the 

field of spatial planning in the construction are 
shown in the following table (Tab. 62): 
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T a b l e  62 
Norms for special planning when locating 

sheep farm 

Ordinal number Minimal distances betwwen the farm and 
the appropriate object (m) 

1. House 25 

2. Road 5 

3. Rivers 35 

4. Lakes, pools 200 

5. Sources, wells 35 

6. Populated area 50 

Minimal distances from threshing barn (m) 

1. Road 5 

2. House 50 

Minimal distances from lagoons (m) 

1. Sources, wells 35 

2. Populated area 200 

3. Road 5 

 
When designing the facility for sheep 

breeding should be taken into account of ba-
sic zootechnical norms for housing of certain 
sheep categories (Tab. 63 and 64). The build-
ing should represent a whole from or-
ganizational point of view, and at the same 
time to be functional and appropriate for the 
type of production. 

At the farm must provided all necessary 
conditions for life, in order to achieve maximal 
sheep production. 

Climate conditions that have a great 
significance in sheep breeding are the tem-
perature and humidity: 

Air temperature: The sheep do not re-
quire special conditions regarding the heat 
because they are not so sensitive to low tem-
peratures. The object for the sheep should be 
constructed so that it does not have too high 
nor too low temperature. During the winter, 
temperatures in the building must not be be-
low +6°C, while in summer over +25°C. Dur-
ing winter, the optimal temperature in the fa-
cility should be between +12 and +15°C. In 
the room that is designed for lambing, in win-
ter the temperature must not be below 12°C. It 
is best if the temperature is maintained around 
+18°C. 

T a b l e  63 
Zootechnical norms for sheep housing 

Cathegories Covered area, m2 

Sheep 1,2–1,7 

Rams 1,8–2,2 

Offspring 0,7–1,0 

Lambs 0,6–0,8 

T a b l e  64 
Ambiental conditions for sheep 

Optimal temperature 10–18 0С 

Optimal humidity 75–80% 

Air circulation 0,5 m/s maximum 

Ventilation per head 20m3/h 

Air needs per sheep 5–6 m3 

Nutrition area Lenght, sm 

–sheep 40 

–offspring 30 

–lambs 20 

Natural lighting 1/20 from the floor area 

Intensity of illumination 100 lx 

Effluents Min 150% of the covered area

 
 
Humidity: In order to ensure optimal air 

humidity in the facility, the space inside should 
have adequate dimensions, good thermal iso-
lation of the space inside, and proper ven-
tilation.The saturation of the air in the building 
with water vapor caused by sheep’ breathing 
and secretion of urine, the mat dampens and 
evaporates. This water vapor stays at the cold 
walls and the ceiling where it condenses and 
transformes again into drops that fall again 
and moisten the mat. Regardless of the sea-
son, humidity in the building should not be 
above 75%. 

Lighting in the building, both natural and 
artificial is also very important factor. The di-
rect sunlight is especially important because 
of its role in the creation of vitamin D in the 
skin of sheep, because of its bactericidal ac-
tion, influence on the process of metabolism, 
and the mental condition of the animals. It is 
already mentioned that for optimal natural 
lighting, when positioning the windows, their 
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surface in relation to the surface of the floor 
should be 1/20. Of course, besides the natu-
ral, the object also needs artificial lighting, es-
pecially during the winter. 

Ventilation is very important moment for 
providing suitable environmental conditions in 
the facility. The sheep in the sheep pen when 
breathing spend large amounts of oxygen, 
and emit significant amounts of carbon dioxide 
and water vapor. At the same time the de-
composition of the urine and the feces creates 
ammonia, sulphur hydrogen and other gases. 
This pollutes the air, so it can quite adversely 
affect the sheep’ health and their production. 
Due to hygiene maintenance in the sheep 
pen, the air contaminated with various gases, 
dust and microorganisms, as well as the ex-
cess of vapour should be constantly venti-
lated, and to simoultaniously brings fresh and 
clean air. This constant air exchange in the 
building must not adversely affect the mainte-
nance of optimum temperature in the building 
nor to cause draft. Usually in the sheep pens 
with smaller capacity, the ventilation can be 
solved by building gutters and inlets for airing 
that operate on the basis of the difference in 
temperature between the external and internal 
air. The ventilation channels that take off the 
polluted air and water vapor are build in a 
form of chimney, whose dimensions range 
from 40x40 to 70x70 cm.These channels on 
the top have cover, which prevents entry of 
rain and snow. Thus the fresh air enters 
through the windows, while the warm or 
heated air rises up and goes out through the 
openings in the roof. In the larger sheep pens, 
the ventilation could be done with electric 
fans. They operate on the principle of absorp-
tion of heated air and taking it out, as well as 
bringing fresh air into the object. The maximal 
speed of such infiltrated air must not be 
greater than 0,5 m/s. 

1.12.1.4. General construction traits of 
the object 

Under the projected structure of the flock 
and the dynamics of increasing the number of 
sheep in the period 2013–2018, the farm in 
2018 would have 513 sheep heads from all 
categories. Of them, 217 dairy sheep, 10 

rams, 147 heads for replacement and 137 
lambs. According zootechnical norms, and the 
projected number of heads of all categories, in 
2018 the newly built facility is supposed to 
have a total covered area of 574 m2. 

Floor: At the construction of the building, 
the floor is quite important part, because he 
must be very good heat insulator. Cold floors 
cause fever, reduce the resistance of the 
body, cause diseases, especially mastitis at 
sheep. Good floor is of great importance for 
the breeding healthy offspring. It is preffered 
the floor for the sheep to be pressed earth, 
and it must have a slight inclination, so it will 
allow leakage of the waste water and other 
liquids in the gutter, which must be positioned 
so that waste water would freely leakout of the 
facility, and would be collected in the channel. 
If the ground is too permeable, it can be cov-
ered with a layer of sand. The concrete floor is 
not recommended because it is cold and tight, 
and mat in that case would be constantly wet 
from urine, which would increase the possibil-
ity of various diseases at the sheep. The 
floors of the building can be made in various 
ways, but mainly two types of floors are prac-
tised: floors of pressed earth (loam) and lat-
ticed floor. 

If applled latticed floor, then using a straw 
as a mat is obligatory, which for the animals is 
still the best and the most appropriate mat. 
Moreover, it allows comfortable resting and 
good thermal insulation because of the fact 
that the straw absorbs moisture and binds the 
ammonia from the feces and the urine. For 
this purpose, the most convenient is the wheat 
straw. It is thought that sheep with two lambs 
daily need about 0,5–1 kg of straw. 

The latticed floor can be made from wood 
and metal bars, but the most used, especially 
in pig farms is the floor from the plastic bars. 
(Figure 10). 

When constructing this type of floors, it 
should be considered to be provided enough 
space for collection of the waste water. Under 
the bars it is projected concrete pit with depth 
of about 50 cm. In such facilities with lattice 
floors, the straw mat is completely unneces-
sary. 
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Figure 10. Metal lattice floor at a sheep farm 

 (Ph.D. Nikola Pacinovski, 2011) 

Walls: The walls of the building function 
as thermal insulation, the ability to maintain 
cleanliness, successful implementation of dis-
infection and lighting in the sheep pen depend 
on their quality. The quality of the walls pri-
marily depend on the foundations that should 
not reach the level of the groundwater, and 
must be constructed of material that is imper-
vious to water. The part between the founda-
tion and the wall should have hydro–isolation 
layer, because the rising damp can rise to the 
top of the wall. So, the moistened walls will 
always be cold, and thus the entire facility. In 
the colder areas it recommended the walls 
have better thermal insulation, for maintaining 
optimal temperature in the building during the 
winter. On the inner side, the walls must be 
painted with material that is impervious to wa-
ter, and should be whitewashed at a height of 
1.5 m. 

In our country, the walls of the farms are 
built from various materials, but usually the 
one that is easy and cheap to purchase. For 
example, in mountainous regions where there 
is timber, for construction of the walls could be 
used the timber too. However, the most rec-
ommended are hollow blocks. 

Roof: The roof of the building can be on 
one or two ducts and the height of the eaves 

should be at least 2,3 m. The roof can be built 
from various materials (tiles, sheet metal, 
etc.), but it is better to be a sandwich system 
with sheet metal, with some insulator (polysty-
rene, tervol etc.). In order to achieve a better 
lighting at many parts of the roof are set 
transparent plates (glass or plastic). This 
saves energy for lighting, and achieves opti-
mum illumination of the building with natural 
light during the darkest days of the year. 

Ceiling: The ceiling (if built) must also be 
a good heat insulator, even better than the 
walls, because large amount of heat goes 
through it. If there is no ceiling, the roof on the 
inside must be heat insulated. As insulator 
could be used compressed straw with thick-
ness of about 15 cm, polystyrene or polyure-
thane with a thickness of 5 cm. The height 
from the ceiling to the floor should be between 
2,7 and 3 m. 

Windows: The windows are placed on 
the longitudinal sides of the building, at a 
height of 1,8 m from the floor. The dimensions 
of the windows are different, but mostly rec-
tangular, with a smaller height than length. It 
is desirable to open at lower axis inwards (un-
covering windows). The windows could be 
made of wood or metal, but the tree has better 
thermal traits and better endures the impact of 



1. Study on establishing regional repro-center for sheep and goats in the East Planning Region 

106 

the environment on the sheep pen. The total 
area of windows in relation to the surface of 
the floor should be at least 1/20. Windows 
play a significant role as a natural illuminators 
of the facility, but also as a good fan or venti-
lator. 

Doors: The doors of the facility for sheep 
breeding are usually placed on the eastern 
and southern side of the building, on the 
longer side. The sheep go out through it in the 
yard or on pasture. In addition to this, there is 
also another main door at the side part of the 
building, for entering the central passageway 
for nutrition. For easy communication, in the 
nutrition corridor is set double door with di-
mensions 2 x 2 m, which allows entry of ma-
chinery (tractor). On the side toward the efflu-
ent are placed at least two doors with dimen-
sions 1 x 2 m, for easier entering and exiting 
of the sheep in and out of the facility. Every 
door should open outwards. 

1.12.1.5. Internal organization of the 
facility 

Very rarely at the sheep farms in Mace-
donia can be seen building for sheep that 
have multiple rooms separated with with ap-
propriate partitions. Usually our sheep pens 
on the inside are devided by extemporary 
fences that are made only in the period during 

the lambing until the moment when the lambs 
are sold for meat. 

However, the inner part of the sheep 
building should be organizaed in several sec-
tions: 

– Section for housing of the sheep, 
– Section for breeding offspring, 
– Section for lambs, 
– Section for milking with reception room 

for the milk, 
– The section for the rams should be in a 

separate object within the facility, 
– Hospital (for housing sick animals). 
The nutrition corridor very often is cen-

trally located, but somewhere there are side 
corridors. Our recommendation is this building 
to have only one central corridor, which will 
meet all needs of the production process. On 
both sides of the hall will be set feeders (mo-
bile) which will supply food to the sheep in the 
cold months of the year. 

Stalls for sheep: The front side of the 
stall should allow sheep feeding, with open-
ning at the partitions themselves. In the re-
maining period of the year (warmer months), 
feeding of the sheep will be in the effluent, 
also in specially designed crib for forage and 
concentrated food (combined cribs), (Figure 
11).

 
Figure 11. Combined cribs for sheep and goats (Ph.D. Nikola Pacinovski, 2008) 
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The manner of organization of the parti-
tions within the facility is a decision of the 
breeder itself, but we should still keep in mind 
that any configuration should allow good 
communication of each partition with the nutri-
tion corridor, as well as between the partitions 
among themselves. The partitioning inside the 
building for creating stalls and partitions is 
made by movable harrows or other appropri-
ate partitions (wooden or metal). These parti-
tions must always have space for passage of 
the lambs from one to the other part. 

Stalls for rams: The room where the 
rams would be housed should be located in 
the southeastern part of the object, while it 
should be separated by a wall with the object 
where the sheep are housed, in order to be 
reduced the visual and other contacts with 
sheep. It is especially important the rams to 
be isolated throughout the year out of the mat-
ing season. 

Milking area: The milking areas as inte-
gral parts of buildings for sheep housing, are 
built on farms where sheep breeds with high 
lactation are bred (Figure 12). 

 
Figure 12. Modern sheep milking system

So far in the Republic of Macedonia have 
been made several attempts to introduce the 
machine milking of sheep, but they all failed. 
Reasons for this are more, but most often are 
mentioned the following: it takes a lot of effort 
while sheep get used to go to the room for 
machine milking, they have proportionally 
small udders that are unsuitable for machine 
milking moulds, the workers don’t get used to 
chanes easily, there is fear of losing the job to 
them, but as the biggest reason is the small 
amount of milk per milking sheep. 

At the construction place, the milking 
room should be located in the northwestern 
part of the building. It is separated with re-

maining space in the building by solid walls, 
and on its northern side is organized a special 
room in which the milk will be collected. 
Sheep milking in the milking room can be at 
platform or with dugged channel. If the farm 
has a smaller capacity, it is advisable to or-
ganize the milking with a platform with 2x6 
milking stations.This approach allows milking 
with cans that have 6 milking units, and if 
farms have a larger number of sheep in that 
case should be organized milking room with 
milk line and channel. When manipulation, is 
used the nutrition corridor through which the 
sheep are taken to and from the milking room 
that has entry and exit door. Next to the milk-
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ing room there is another room where the en-
gine from milking machine is installed, as well 
as the lactofreeze and the boiler for warm wa-
ter. This room communicates directly with the 
milking platform over a door through which the 
milk in cans or through a system of pipes is 
collected directly into the lactofreeze. This 
room communicates with the external envi-
ronment through a door, and over the same 
door the milk is taken out. 

However, given the fact that in the repro-
center will be bred a breed which belongs to 
the combined sheep breeds, at the beginning 
it is not planned construction of milking area 
with a system for milking. 

Installations in the building: In the 
sheep farm, except the milking machine with a 
system of pipes (for vacuum and milk if there 
is such), are also installed plumbing and elec-
trical installation. 

The plumbing is designed to supply 
sheep with water during the stable period. It is 
possible to supply using automatic water-
holes, that are installed in the stals–one to 
two, and in addition to supplying this installa-
tion provides water to the milking room (if 
any), as well as in the space for accepting the 
milk. Very often, in our country the watering is 
done in the watering trough. The total quantity 
of water required per sheep is 5–8 liters per 
day. But the best for the sheep is to always 
have a sufficient amount of water available. 
Water must be fresh and clean, because if it is 
contaminated can cause many diseases. The 
water temperature is desirable to be between 
12 and 16°C. 

Electrical instalation should provide light-
ing of the building and electrical points for use 
of electric machines. For lighting of the build-
ing are used lamps: one lighting place (100 
W) on every four meters on both sides of the 
building, which will provide the required 100 lx 
of 1m2 floor area. If there is milking area, the 
object will need additional lighting of 2–3 
bulbs. 

Although in sheep breeding they are used 
very rarely, the facility must provide points for 
heating lamps as well as lighting in the efflu-
ent, i.e. the yard, for protection from wild ani-
mals and other predators. Such a facilities is 
necessary to have lightning conductor, ac-
cording to the prescribed standards for com-
mercial buildings. 

Effluent: The effluent is placed along the 
entire southern length of the building, with un-
dertaking the southeastern and southwestern 
corner of the building. For better functionality, 
the effluent is partitions in 2–4 pieces, with the 
possibility of communication between each 
part. The necessary area of the effluent is 
about 2 to 2,5 m2 per head. The slope of the 
effluent should be up to 5%. At the effluents 
are located combined feeders for forage and 
concentrated food and watering trough with 
automatic regulation of the water flow. This 
type of effluent should be also made for the 
rams and lambs. At the beginning, due to sav-
ings, the effluent will be opened, but later it is 
suggested be covered, because the previous 
experience shows that during the winter, this 
part is very muddy, which creates many prob-
lems in the breeding. All this would be passed 
if certain roof construction is built, and the 
area is opened at all four sides, due to ventila-
tion. 

Equipment: For normal functioning of the 
farm it is necessary to own equipment for eve-
ryday operation (Tab.65). 

T a b l e  65 
Equipment for the repro-center’s needs 

Equipment Purpose 

Tractor with trolley Transport of food, manure, 
etc. 

Wheelbarrow – // – 

Automatic waterholes Supplying the sheep with 
water in the object 

Buckets for feeding lambs 
with milk 

For lambs that are weaned 
earlier, without mother, etc. 

Feeders for concentrate 
(for lambs) 

Only for lambs’ nourishing 

Mobile combined feeders For separating forage and 
concentrated food for sheep 

Automatic waterholes, 
troughs for watering 

Watering the sheep with 
water. Mobile and portable to 
the object and the effluent de-
pending on the weather 
conditions 

Lactofreezer For storing and cooling milk at 
+4 0С 

Boiler for warm water Provides warm water at the 
farm 

Milking machine Machine sheep milking 
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1.12.1.6. Supporting facilities 
Within the sheep repro-center will be pro-

jected the following supporting facilities: 
– Hayloft: a space for keeping the forage 

food (given in the balance of food), as well as 
space for storing straw, which will be used as 
a mat. In many farms the hayloft, i.e. the facil-
ity for housing forage food is located in the 
attic of the building, which is contrary to appli-
cable laws for fire protection. Because of that, 
it should be built special area for the hay, that 
is covered only from above while from all 
sides is open, 

– Warehouse: for storing the concen-
trated part of the food also given in the state-

ment. Usually, there is a small space where 
related devices and equipment are kept, as 
well as a small reserve of medical products 
and drugs, 

– Room for accommodation of employ-
ees: there are bedrooms, kitchen and bath-
room for workers on the farm, 

– Within the farm there should be and 
septic tank to collect all waste water from the 
farm, granary, i.e. barn (if the farm produces 
silage), the lagoons for animal waste disposal, 
stationary for sick animals, disinfection barrier, 
etc. 

1.13. TECHNICAL SOLUTION FOR THE GOAT REPRO-CENTER 

1.12.1. OBJECTS FOR HOUSING GOATS 

1.12.1.1. General preconditions 
General preconditions for building facili-

ties for goat breeding are almost identical to 
those that should be considered when building 
facilities for sheep, so we won’t mention them 
again. 

Important construction traits that should 
meet the facilities where the goats will be 
housed, within the repro-center are given 
below. 

1.13.1.2. Location 
The farm will be located in area of the 

village Vrbica, municipality of Cesinovo–Oble-
sevo. The village has access to asphalt road 
to the village Sokolarci, and last 2000 meters 

from the village to the location itself are land 
road, which is quite bad and should be 
additionally tamponed. The location according 
to the inspection of the spot is provided with 
water from the rural water–supply, and also 
has an electricity supply. Before using the 
water, it must be controlled its sanitary and 
technical correctness. If there is a necessity, 
at the farm could be made a new borewhole 
for water.  

The terrain is drained with no presence of 
high underground waters. There is a natural 
inclination that is adequate for object of its 
type. The location itself provides free access 
to pastures, in diameter of minimum 5 km. At 
the site already exists inadequate object that 
is used by local sheep breeders (Figure 13). 

 
Figure 13. Location projected for construction of goat repro-center 
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During the construction, the facility will 
have a southern or southeastern exposure, 
and at the back side there is a natural shelter 
for protection from northern winds. 

1.13.1.3. Zootechnical norms and 
ambient conditions of the facility 
Norms that should be met in the field of 

spatial planning are the same as those for the 
construction of facilities for sheep (Tab. 62). 

When designing the facility for goat 
breeding should be taken into account of ba-
sic zootechnical norms for housing of certain 
goat categories (Tab. 67 and 68). The building 
should represent a whole from organizational 
point of view, and at the same time to be func-
tional and appropriate for the type of pro-
duction. 

T a b l e  66 
Zootechnical norms for goats housing 

Categories Covered area, m2 

Goats 1,2–1,5 

Male goats 2,5 

Offspring 0,7–1,0 

Kids 0,3–0,5 

T a b l e  67 
Ambiental conditions for goats 

Optimal temperature for goats 10–25 0С 

Optimal temperature for kids 12–20 0С 

Optimal humidity 60–80% 

Air circulation 0,5 m/s., max 

Ventilation per head 20 m3/hour 

Air needs per goat 5–6 m3 

Nutrition area Length, cm 

–goats 40 

–offspring 30 

–kids 20 

Natural lighting 1/20 from the floor area

Intensity of illumination 100 lx 

Effluents Min 150% of the covered 
area 

 

The interior of the goat housing object will 
be organized according to the needs of the 
projected breeding technology. 

The goat repro-center will have the same 
supporting objects as the one for sheep: hay-
loft, warehouse, veterinary hospital, rooms for 
accommodating employees, etc. that would be 
used according to the farm’s needs. 

At the farm must be provided all the nec-
essary conditions for life in order to be 
achieved maximal production of the goats. 

Climate conditions that have a great 
significance in sheep breeding are the tem-
perature and humidity: 

Air temperature: The goats, compared 
to the sheep are more sensitive to low tem-
peratures, especially the kids. Regarding the 
ideal temperature, the object for goats should 
be constructed so in it, during the year, there 
is no major deviation in temperature, i.e. nor 
too low nor too high. Bearing in mind that in 
our country, the kidding of goats and the high-
est milk production is in winter, we should pay 
attention the temperature in the object during 
that period not be lower than + 7 0С, because 
it can result with negative consequences (re-
ducing the lactation). The ideal temperature 
for goats is between +10 and +15 0С. Be-
cause of that, the breeder must provide the 
basic conditions in order this temperature to 
be maintained on this level. As to the off-
spring, the room temperature should not be 
lower than +12 0С. The best temperature for 
kids ranges from +15 to +18 0С. It should also 
be avoided the temperature in the room where 
they are housed not to rise above +27 0С, be-
cause it has negative impact on the goats’ 
health, and on reducing their production. 

Humidity: The increase of the humidity in 
the object for goats is as a result of many fac-
tors, among which the most important is the 
great overcrowding of animals. Many proc-
esses happening inside affect its growth. The 
ventilation in the building affects the mainte-
nance of the relative humidity in it, which in 
ideal conditions should range between 60 and 
70%, while the highest upper limit should not 
exceed 85%. Because of that, it is required 
the building to have a higrometar in it for 
measuring the humidity. 

Goat averagely ejectes from 1,2–1,5 liters 
of fluid a day, and to this amount should also 
be added the urine that evaporates from the 
mat. Therefore it is necessary the excess wa-
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ter (in the watering places etc.) in the object to 
be taken out. 

Ammonia: Ammonia is very dangerous 
for thegoats’ health. Mat releases significant 
amounts of ammonia, which if not taken out of 
the object, irritates the bronchi of the animals 
and threatens their health. By regularly clean-
ing the trash every month and a half, the am-
monia is removed that allows maintenance of 
clean air and effective protection from insects 
(flies, etc.). 

Insulation and ventilation allow regulation 
of temperature, humidity and ammonia levels 
in the facility. 

Lighting: For proper lighting in the facil-
ity, the greatest significance have the win-
dows. Therefore, during the construction of 
new facilities or the eventual remodeling of the 
old, special attention must be paid to having 
enough windows with appropriate dimensions. 
It must be taken into consideration that win-
dows do not serve only as a source of day-
light, but also enable the ventilation in the ob-
ject. In order to provide good natural lighting in 
the building, it is recommended the surface of 
the windows to be 20–30% of the total area of 
floor space. Anyway, despite natural lighting, 
inside the building there should be provide 
artificial lighting too. It is necessary not only 
for successful milking and feeding the goats, 
but also for helping the goatd during giving 
birth, and in other cases. The artificial lighting 
is especially important during the winter, when 
most of the work is carried out in darkness. A 
40–60W bulb, provides light for 15–20 m2 floor 
area. 

Ventilation: The clear air is in the objects 
for breeding goats very important moment for 
providing suitable ambiental conditions in the 
facility. Given the fact that generally all condi-
tions that apply to ventilation of the facilities 
for sheep apply to goats too, we will not stay 
on this topic . 

1.13.1.4. General construction 
characteristics of the object 

Under the projected structure of the goat 
flock of both breeds (Alpine and Saanen) in 
the period 2013–2018, the farm in 2018 would 
have 746 goat heads of both breeds. Of them, 
262 dairy sheep, 10 male goats, 230 heads 
for replacement and 234 kids. According zo-
otechnical norms, and the projected number 

of heads of all categories, in 2018 the newly 
built facility is supposed to have a total cov-
ered area of 670 m2. According to zootechni-
cal standards shown in Table 66, the following 
areas by categories are considered: dairy goat 
– 1,3 m2, goat – 2,5 m2, offspring – 0,8 m2 and 
kids – 0,4 m2. 

Floor: During the construction of the fa-
cility, special attention to should be paid to the 
floor. The floor in the stable has a significant 
influence on the goats’ health condition, and 
hygiene in it. It is important the floor be slightly 
higher than the level of the ground around the 
farm. This enables proper leakage of the 
waste waters, while reducing the possibility of 
penetration of the groundwater and the sur-
face water in the building at the same time. 

The floor in the stable can be made so 
that first the surface layer of the ground is re-
trieved and thrown, and then is compacted. 
After that, on the compacted soil is put one 
layer of sand (gravel), while over it a layer of 
pressed clay with a thickness of 10cm. Con-
crete floors should be avoided, because in 
that case the mat will always be wet from the 
urine, that will cause the spreading of various 
diseases. 

If the floor of the building is from com-
pressed soil, in that case using a mat of straw 
is obligatory. For this purpose the most com-
monly used is the wheat straw. Daily per goat 
should be provided around 0,5 kg of straw. 

There is a possibility the floor in the ob-
ject for goat breeding to be made from bars 
(wooden, metal or plastic), i.e. latticed floor 
(Figure 14). 

As with sheep, when constructing such 
floors, we should pay attention to provide suf-
ficient space for the collection of urine and fe-
ces. Under the bars, usually there is a con-
crete pit with a depth of about 50 cm. In the 
objects with latticed floors, the straw mat is 
completely unnecessary. 

Walls: The main goal when constructing 
the stable is maintaining a proper temperature 
in it, i.e. the temperature to be warm during 
the winter and cool during the summer. During 
construction of the walls, we should pay at-
tention to the choice of construction material. 
Best material building stables for goats are 
porous blocks. 
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Figure 14. Metal lattice floor at a goat farm 

(Ph.D. Nikola Pacinovski, 2011) 

Apart from the individual positive traits 
that should be considered during the con-
struction of the stable (the ability for thermal 
insulation, strength, durability), the construc-
tion material must possess two important 
properties: resistance to fire and suitable for 
disinfection. 

In our conditions, the most commonly 
used material for constructing facilities for 
housing goats are used: stone, wood, con-
crete blocks, block elements made of various 
materials, block–adobe, etc. 

These various construction materials 
from hygienic point of view don’t have equal 
value, so the conditions in the stable, de-
pending on the material that is used for their 
construction would be different. For example, 
concrete has high thermal conductance, so it 
is a poor thermal insulator and is not recom-
mended for building walls. According to previ-
ous experiences, the best thermal properties 
have hollow etc. blocks. Despite the good 
thermal and insulating traits, these blocks 
have advantage that due to their size could be 
very easily and fastly constructed, which sig-
nificantly cheapens the construction of the fa-

cility. Also, it is desirable the stable to be plas-
tered in height of 1,5 m with cement mortar 
from the inner side, because of the possibility 
for their washing and disinfection. Plastering 
of the outer walls is very important because 
the mortar contributes to better thermal insula-
tion. 

Roof: In general, the roofs of such build-
ings in of our country are built with an usual 
slope. The construction of the roof can be 
concrete, wooden or steel. However, mostly it 
is wooden. If the roof is quality made with 
thermoinsulative material, in that case the ceil-
ing is not neccessary. Thus, the stable gets a 
significantly larger volume, and the height of 
the walls in this case could be significantly 
smaller, that actually means saving in material 
and thus lower costs. The roof of the building 
can be in two or one duct, and the height of 
the eaves should be at least 2,3 m. The roof 
can be built from various materials (tiles, etc.), 
but it is better to be a sandwich system of 
sheet metal with additional insulator. 

Ceiling: The ceiling has a very important 
function in maintaining the proper microcli-
mate in the facility. If the ceiling is not properly 
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built, the heat losses through it could be up to 
40% of total heat losses. 

Ceiling is usually made of wood or similar 
material. Concrete ceiling is avoided because 
in that case is obtained a cold surface. This 
ceiling during cold autumn and winter days, 
from the inner side causes condensation, i.e. 
creating vapour, which would lead to the crea-
tion of dampness in the building. The height 
from the ceiling to the floor should be between 
2,4 and 3 m. 

Windows: For successful implementation 
of ventilation, as well as providing enough 
light in the building, special attention should 
be paid to the windows. 

The windows in the stable are placed as 
high as possible towards the ceiling, i.e. the 
upper third of the walls. This prevents when 
opening them, the cold air to directly hit the 
animals. Because of that, the lower horizontal 
edge of the window should be at least 150 to 
170 cm above the stable’s floor. The windows 
are placed on the longitudinal sides of the 
building and preferably on the southern side. It 
should be avoided placing the windows on the 
northern side of the building and in the room 
for kids, if they are housed separately. Thus, it 
is prevented the excessive cooling of the sta-
ble, or adverse effects of the cold northern 
winds, especially in winter. 

The dimensions of the windows are dif-
ferent, but mostly rectangular, with a smaller 
height than length. It is desirable to open them 
at the horizontal axis and only the upper part. 
In that way, the cold air at the entrance of the 
stable is directed towards the ceiling, not to-
wards animals. 

The windows could be made of wood or 
metal, but the tree has better thermal proper-
ties and better submits the impact from the 
stable’s environment. The total area of win-
dows in relation to the surface of the floor 
should be at least 1/20. Windows play a sig-
nificant role as a natural illuminators of the 
facility, but also as a good fan or ventilator. 

Doors: The doors of the facility for goat 
breeding are usually placed on the eastern 
and southern side of the building, on the 
longer side, and they serve to connect the in-
terior of the building with effluent. The number 
of doors from one and the other side depends 
on thestable’s size. 

In addition to this, there is also another 
main door at the side part of the building, for 
entering the central passageway for nutrition. 
For easy communication, in the nutrition corri-
dor is set double door with dimensions 2 x 2 
m, which allows entry of machinery (tractor). 
On the side toward the effluent are placed at 
least two doors with dimensions 1 x 2 m, for 
easier entering and exiting of the sheep in and 
out of the facility. Every door should open 
outwards. 

1.13.1.5. Internal organization of the 
facility 

Unlike sheep, goats can be bred by free 
and bound system. However, our recommen-
dation is in the mentioned repro-center to be 
applied free system of raising goats. 

The most important elements to consider 
when determining the arrangement inside the 
building for goat housing are: 

– The milking section is composed of 
waiting–room, milking area and place for col-
lecting the milk, 

– Place for resting of the goats with mat, 
– Passageway for feeding and serving, 
– Length of mangers per goat, 
– Required air volume, 
– Ventilation, 
– Calculation of required storage surface, 
– Possible future expansion. 
The inner part of the goat breeding object 

should be organizaed in several sections: 
– Section for housing of the goats, 
– Section for breeding offspring, 
– Section for kids, 
– Section for milking with reception room 

for the milk, 
– The section for housing male goats ( 

this section should be physically separated 
from the object where the goats are housed, 

In the central part of the building will be 
located corridor for nutrition, which will meet 
all needs of the production process. On both 
sides of the hall will be set feeders (mobile) 
which will supply food to the goats. 

Stalls for goats: The stalls for goats are 
made in order to facilitate the production 
process, during certain periods when there is 
a need for it. Usually it is the period when the 
goats are pregnant, gave birth to kids or 
without them. At that time the stable inside is 
partitioned off with movable harrows in order 
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to form the stalls. These harrows are mostly 
wooden (or metal) and should not be heavy in 
order to easily move them from one place to 
another. 

Each stall must have contact with the 
nutrition corridor in order to allow feeding of 
the goats. In the remaining period of the year 
(warmer months), feeding of the goats is done 
in effluent, in specially made feeders for 
forage and concentrated food (Figure 11). 

Stalls for male goats: When breeding 
goats is particularly important to separately 
breed the male goats from the goats, in order 

to reduce the visual and all factor contacts 
with the goats. It is quite important to establish 
a practice of isolating the male goats 
throughout the year out of the mating season. 

Milking area: The milking areas are 
required supporting facilities of the modern 
goat breeding farms (Figure 15). In the 
Republic of Macedonia there are many goat 
farms that apply machine milking. The reason 
for this is that the goats more easily get used 
to the mechanized milking, and because they 
have very convenient udders for that purpose. 

 
Figure 15. Modern system for milking goats (2 x 24) 

(Ph.D. Nikola Kozarovski, Florina, Republic of Greece, 2009)  

As a rule the milking room should be 
located in the northwestern part of the 
building, while on its northern side to be 
organized a special room in which the milk 
would be collected. The goat milking in the 
milking room can be at platform or with 
dugged channel.  

According to the envisaged size of the 
repro-center, it is recommended mounting a 
system for milking 2 x 12 (with 24 milking 
units), that would meet the needs of the repro-
center in the period of the maximal heads’ 
number (262 dairy heads in 2018). 

In the milking area itself, there is entry 
and exit door through which the goats come 
and go (through the nutrition corridor). By 
milking area is associated room in which to 
install the engine from machine milking, lactof-
reeze, boiler for hot water. Next to the milking 
room there is another room where the engine 
from milking machine is installed, as well as 

the lactofreeze and the boiler for warm water. 
This room communicates directly with the 
milking platform over a door through which the 
milk in cans or through a system of pipes is 
collected directly into the lactofreeze. From 
this room, through another door, the milk is 
taken out. 

Installations in the building: Instala-
tions in the goat breeding object are almost 
identical to that at the facility for sheep. 
Namely, besides milking machine with a sys-
tem of pipes (for vacuum and milk), are also 
installed plumbing and electrical installation. 

What was already mentioned about water 
supply and the electrical installation in build-
ings for sheep, completely applies to the ob-
ject for goat breeding. 

Effluent: The effluent is placed along the 
southern length of the building. The necessary 
area of the effluent is about 2 m2 per head. 
The slope of the effluent should be up to 5%. 
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At the effluents are located combined feeders 
for forage and concentrated food. This type of 
effluent should be also made for the male 
goats and the kids. 

Equipment: For normal functioning of the 
farm it is necessary to own equipment for eve-
ryday operation. All that was mentioned be-
fore in the section for neccessary equipment 
in the sheep’ reprocentarot applies in the 
goats’ repro-center too (Table 65). 

1.13.1.6 Supporting facilities 
Within the goat repro-center will be pro-

jected the following supporting facilities: 
– Hayloft: A space for keeping the forage 

food (given in the balance of food), as well as 
space for storing straw, which will be used as 
a mat. The hayloft should be built within the 
commercial yard itself, on a certain distance 
from the object where the goats are housed. 

Usually from all sides it is open, and covered 
only from above. 

– Warehouse: For storing the concen-
trated part of the food also given in the state-
ment. Usually, there is a small space where 
related devices and equipment are kept, as 
well as a small reserve of medical products 
and drugs, 

– Room for accommodation of employ-
ees: there are bedrooms, kitchen and bath-
room for workers on the farm, 

–Hospital ward: for housing the sick ani-
mals, 

–Within the farm there should also be 
septic pit for collecting the waste water from 
the farm, if there is not a drainage, silo pit i.e. 
silo trap (if the farm produces silage), lagoons, 
or strictly specified place for manure disposal, 
etc.

1.14. DISEASES AND PREVENTIVE CARE FOR SHEEP AND GOATS 

1.14.1. INTRODUCTION 

Preventive care for sheep and goats in 
the Republic of Macedonia includes regular 
treatment of sheep and goats with their off-
spring (lambs and kids) with appropriate anti-
parasitic medicines and vaccines to prevent 
the occurrence of certain diseases. At the 
same time this protection provides main-
tainance of their health, shape, improved con-
version, while reducing the cost for food per 
kg growth, faster growth and development of 
young animals. 

The prevention includes proper posture of 
sheep and goats, proper nutrition and every-
thing that implies proper health management 
of the entire flock. 

Preventive care of sheep and goats is 
implemented against parasitic, infectious and 
other diseases. All these diseases can cause 
major physical and financial damages that oc-
cur as a consequence of the costs for animals’ 
treatment as well as direct damages from the 
animals’ death. 

Bearing in mind that parasitic diseases 
could be internal and external, most common 

internal parasitic diseases in sheep and goat 
breeding are: liver fluke or fascioliasis, cesto-
diasis, trichostrongyliasis and metastrongy-
lozis. From the external parasitic diseases, the 
biggest problem is the scabies, and then piro-
plasmosis. 

In sheep breeding, the biggest problem 
from the infectious deseases is the infectious 
limping, enterotoxemia and brucellosis (vacci-
nation prevents its spreading). Also, it may 
occur Q–fever and enzootic abortion. 

Other diseases that occur in sheep and 
goat breeding, are often as a result of im-
proper management with sheep and goats, 
which are: acidic and alkali indigestons, in-
toxication, etc. 

After the delivery can occur diseases as-
sociated with inflammation of the birth roads, 
mostly due to the lagging the liner or parts of 
it, as well as the birth fluids. 

Milk gland diseases appear in the form of 
various inflammation of the udder or parts of 
it, that are called mastitis. They can occur in 
acute and chronic form. 
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Bad conditions for breeding animals allow 
the emergence of infectious limping, but also 

the occurrence of bronchopneumonia or sca-
bies.

1.14.2. MAJOR DISEASES AT SHEEP AND GOATS ON THE TERRITORY  
OF THE REPUBLIC OF MACEDONIA  

1.14.2.1. Parasitic diseases at sheep 
and goats 

Liver fluke (fascioliasis). The liver fluke 
is caused by the large (Fasciola hepatica) and 
small (Dicrocoelium dendriticum) liver fluke. 
Liver fluke is the most common disease at all 
ruminants, including sheep and goats. This 
disease can be very bad and cause great 
damage in the sheep and goat production. 

Liver fluke commonly occurs in swampy, 
marshy and areas with high groundwater, es-
pecially in periods of strong rainfalls. 

Manners of infection of animals and 
life cycle of the parasite. To complete its life 
cycle, i.e. the liver fluke of egg to infect the 
host must pass a certain period through cer-
tain transitional hosts, which for the large liver 
fluke are freshwater snails of the family Lym-
naeidae (here the most common is the snail 
Galba truncatula), while for the small liver 
fluke are the ants, so they can reproduce 

asexually (Figure 16). Briefly, the adult or-
ganisms live in the liver of the definitive host 
(sheep and goats) and feed with membranes 
of the biliary tract. Their eggs pass through 
the liver and via intestines arrive in the exter-
nal environment with faeces. If thay fall in an 
environment with enough water, the eggs 
comple development to miracidia that come 
out of the cover in 9–10 days during the warm 
periods. After getting out, miracidiae have 24 
hours to find a suitable transitional host 
(snail). After that, the development continues 
in the digestive system of the snails. Then 
from the snail come out small cercaria which 
in water convert into metacercariae, that climb 
the meadow grasses. From there the meta-
cerkariae are taken with food mostly by 
sheep, and rarely by goats (sheep graze low 
grasses, while the goats usualy browse 
shrubs), where the parasites are released 
from the metacerkariae and penetrate through 
the digestive tract to the liver. 

 
Figure 16. Development cycle of the large liver fluke 
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The disease can occur in acute or chronic 
form. The acute form usually lasts 4 to 6 
weeks. At that time developes inflammation of 
the abdominal scarf and problems with diges-
tion. The sheep cease to eat, to rumminate, 
get diarrhea, suddenly lose weight, and the 
wool is plain and tears to pieces. Body tem-
perature is elevated up to 42°C. 

Pregnant animals could have abortions. 
The disease can last a very shortly and the 
animals could die for 7 days. The emergence 

of this form is usually before the end of sum-
mer, autumn and early winter. 

Chronic form lasts longer than 6 weeks. 
The animal doesn’t graze too much, slowly 
loses its weight, the wool becomes thinner 
and falls. The most characteristic sign is the 
appearance of swelling under the mandible 
(Fig. 17) and collection of fluid in the abdomi-
nal cavity. The temperature in the chronic 
form remains within normal limits.The disease 
usually occurs during winter and spring. 

 
Figure 17. Sheep with swelling under the mandible 

(One of the most characteristic symptoms of chronic liver fluke) 

The preventive care consists of regular 
treatment of animals of all age categories with 
appropriate antiparasitis medicines that could 
be found under various commercial names. If 
animals were strongly invaded by the liver 
fluke, after the treatment with these agents, is 
necessary to give them quality food, vitamins 
and minerals for fast recovery. 

If besides other symptoms, the animal 
also has diarrhea, it is necessary to provide a 
medicine for preventing diarrhea, recom-
mended by the veterinarian. 

Protection against the occurrence of liver 
fluke at the flock consists of melioration rear-
rangement of pastures and meadows, i.e. 
their drying to prevent the development of the 
snail Galba truncatula, as transitional host for 
this parasitic disease. Also one of the preven-
tive measures is storing the hay for 6 months 
before giving it to the animals. 

Cestodiasis (infestation with worms). 
This phenomenon is caused by the paved 
worms, parasites which as adult organisms 
live in the intestines. The adult paved worms 
are long and up to several meters. They have 
a head, neck and numerous limbs where the 
eggs are kept. When the limbs mature, they 
break off from the body and effluent into the 
environment with the faeces. 

Symptoms are found mainly in young 
animals and rarely in the old ones. Usually 
suffer the lambs that go to pasture when their 
intestines could be found a great number of 
worms. Such heads lag in growth, have diffi-
culties in digesting food, diarrhea, they are 
anemic, gradually lose their weight, and at 
worst they can die. 

Preventive protection from the invasion 
consists of regular treatment of the animals 
with appropriate antihelmintics, for a month 
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after going to pasture. In severe cases the 
animals are given vitamins and minerals in 
order to recover faster. 

Metastrongylozis. This parasitic disease 
is caused by parasites which among people 
are known as lung fiber. They live in the bron-
chi, bronchioles and alveoli of the lungs. They 
have a fiber shape (hence the name among 
the people), white to yellowish color, and a 
length of 1 cm. 

The clinical symptoms of the desease 
begin with a short and dry cough. Later the 
cough becomes wet, so the animals through 
the nose and mouth spew mucus, and in se-
vere forms of the desease they spew blood. 
Breathing becomes rapid, while body tem-
perature is within the normal boundaries. 

At severe cases develops pneumonia, 
animals breath atypically, that could be noted 
observing the the area of the ribs, and it is 
said that the animal "pumps". In such cases 
the body temperature of the animal is higher. 
With further development of the disease, the 
animal stops eating and dies at the end. 

Preventive care includes regular treat-
ment of the sheep, goats, and lambs with me-
dicaments every 3 to 4 months. Lately it is 
recommended double vaccination of the off-
spring with Difil vaccine at the age of 2 to 4 
months, in a distance of one month. As a pre-
ventive protection could be avoiding grazing of 
the animals on dewy, wet or flooded pastures, 
as well as rotational grazing. 

Coccidiosis. The disease most fre-
quently occurs at the offspring (lambs and 
kids), followed by diarrhea, anemia, weakness 
and eventually ends with death, if not treated 
in time. At the adults it is manifested by de-
creased milk production. 

The protection from this disease requires 
a clean environment every day but without 
water usage, because moisture is one of the 
conditions for development of this parasite. All 
wet areas where offspring is bred should be 
dried. For better management, it is necessary 
to separate the offspring by age. The feeders 
for the kids should be made so they can not 
climb on them and contaminate them with the 
stool. If the diarrhea is frequent, then the off-
spring’s nutrition should always have coc-
cidiostats. 

At the beginning, the diarrhea should be 
treated with additional electrolytes by mouth 
(Nelit) or intravenously, and after that with vi-
tamins and antiinflamatory products as basic 
therapy. The most acceptable is the use of 
sulphonated products (sulphadimidine) as 
primary anticoccidial preparations, as well as 
antibiotics for great protection from anti–bac-
terial septicemia, which can occur due to im-
paired intestines. 

Scabies at the sheep. This disease is 
caused by scabiei. In the past this disease 
caused great harm in the sheep production. 
Today it appears rarely, especially due to poor 
storage conditions and poor prevention. The 
disease usually spreads among the sheep in 
the flock by purchasing so–called sick, i.e. 
"scabious sheep." Due to poor storage condi-
tions, sick animals very quickly transmit the 
scabies on healthy animals. The poor nutrition 
also reduces the general immunity of the ani-
mals, so they quickly get the disease com-
paring to the sheep in good shape. The first 
symptoms of the disease are itching of the 
animals on various objects, etc. 

At the beginning, the disease appears on 
the wither, and then spreads through the back 
and neck, and finally towards the abdomen. 
With the further development of the disease, 
the falling of the wool is increasing (Figure 
18). 

If the scabies spread too much, all the 
wool may fall. In milder forms, despite the itch-
ing, during the shearing on the skin could be 
observed swellings and dirt, that are rarely 
seen at the sheep that are not sheared. The 
disease usually occurs in winter and early 
spring. 

Preventive care of sheep consists of 
bathing the sheep in separate pools that have 
contact acaricides. The bathing of the sheep 
should be repeated 3 times in periods of 7–10 
days. 

Facilities that housed animals infected 
with scabies, must be mechanically cleaned 
and washed with one of the acaricides. If not 
implemented disinfection at the facility, then it 
must be left empty for two months. During that 
time all living scabiei will be dead. The proper 
nutrition and adequate storage conditions in 
the stables slows the spreading of the sca-
bies. 
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Figure 18. Scabious sheep at the beginning of the wool falling 

Piroplasmosis (Babesiosis). This dis-
ease at sheep could be caused by can be pro-
tozoal parasites Babesia ovis and Babesia 
motasi. On the animals they are transmitted 
by ticks that suck blood from infected animals. 
This protozoan could be multiplied at the ticks 
too. When transferring of ticks from sick to 
healthy sheep by sucking their blood, at the 
same time they take the parasite. 

Symptoms of the disease: the animal has 
an elevated temperature up to 42°C, ceases 
to eat, secretes dark red urine, becomes 
anemic (white mucous membrane), and jaun-
dice occurs in the later period. In severe 
forms, the disease ends in death after 7 days. 
Sometimes the acute form can turn into 
chronic. Young animals get the disease more 
easily than the older ones, but the recovery is 
also faster. 

Preventive care includes cleaning the 
animals from ticks, and bathing them in acari-
cide substances, every 2 to 3 weeks during 
their invasion. Given that ticks in the winter 
are sticked at the bushes, it is necessary to 
clean the bushes around the pasture. In 
spring it is better to graze the animals far from 
the bushes. 

If this disease occurs, the sheep can be 
treated with Imizol (Imidocarb dipropionate), 
the only registered drug for the treatment of 

this disease. Treatment is conducted in dou-
ble dose given within 2 weeks, that increases 
the immunity that can last several weeks up to 
6 months. 

1.14.2.2. Infectious diseases in sheep 
and goats 

Infectious limping. It is said that the in-
fectious limping is a disease of the shepflocks. 
Usually it occurs as a result of poor storage 
conditions and poor care of the sheep’ owner. 
The flock usually could be diseased with pur-
chasing infected animals. Cause of the dis-
ease is a bacterium Dichelobacter nodosus 
(D. nodosus), formerly known as Bacteroides 
nodosus and before that as Fusiformus nodo-
sus. It transmitted to the healthy animals from 
the infected groung, so they can infect with 
just passing through a contaminated pasture. 
The initiators are microorganisms that live 
without oxygen. They cause decay of the 
hoofs, and thus limping. Symptoms begin with 
redness on the skin between the hoofs, then a 
slight swelling, and at the end to appear ne-
crotic wound. After this, the animal begins to 
limp. The subsequent development of the dis-
ease destroys the whole hoof, so the sheep 
limps all the time and practically walks on 
three legs (Figure 19). 
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Figure 19. Sheep infected with a contagious limping 

When the limping takes more legs, the 
animals graze squatting. Later they graze and, 
lay down more and start to lose weight. When 
examining the hoofs could be felt stong and 
unpleasant odor, while when opening the 
hoofs could be seen that the cornea is sepa-
rated from the other part, so it does not have 
its function. In later stages, the disease can 
progress so much, so inflammation could be 
spread to the bone, that results with sepsis 
and the animal dies. 

Preventive care consists mostly of keep-
ing the sheep in appropriate conditions, which 

includes maintaining a dry surface with no 
mud and mostly dry pastures. Preventively, 
the sheep can be get through a pool with 5% 
solution of blue stone (Figure 20). 

It should be organized rotational grazing 
with change every 10 to 15 days. Once the 
disease appears, it is necessary to separate 
sick from healthy sheep and to start the treat-
ment. The treatment consists of removing the 
sick part of the hoof. Then the cleaned hoof is 
washed with a disinfectant (Cetavlon, 10% 
solution of formaldehyde, etc.) and at the end 
sprayed with antibiotic spray. 

 
 
 

Basic symptoms Concequences Treatment 

– Abnormal skin growing around the 
hoof, redness between the hoofs.  

– Swelling above the hoofs.  
– Unpleasant odor from the hoof.  

– The whole hoof may fall 
off. 
– It is infectuous. 

– Pruning the hoofs  
– Put 9,5 parts water 0,5 parts bluestone in 

a dish; it could also be used formaline.  
– Lead the sheep to pass trough the dish 

with blue stone (formaline) every day.  

   

Figure 20. Symptoms and treatment of the contagious limping at sheep 



1. Study on establishing regional repro-center for sheep and goats in the East Planning Region 

121 

After that the animals should be bred on 
dry mat until they are healed, and if neces-
sary, the hoofs should be cleaned and 
sprayed with the spray many times. 

Prevention consists of regular trimmers 
the hoofs which can be 2 to 3 times during the 
year (Figure 21). 

 
Figure 21. Preventive cleaning and pruning of the hoofs 

Caprine arthritis and encephalitis 
(CAE). Caprine arthritis and encephalitis 
(CAE) is a viral infection caused by a retrovi-
rus that leads to chronic disease of the joints 
and rarely of the brain (encephalitis) at kids 
younger than 6 months. The virus is together 
with white blood cells and therefore any se-
cretion that contains within itself these blood 
elements is a potential source of the virus for 
other goats in the flock. What is important is 
that not all goats infected with the virus show 
symptoms, but the same can spread the virus. 
Therefore, it is recommended all goats to be 
examined serologically in order to detect the 
carriers and to remove or separate them from 
the healthy animals. 

The most common symptom at adult 
goats is arthritis or swelling of the joints, and it 
semms that they have little knags. Despite 
that, the sick goats may at worst lose the milk 
or to reduce the production for at least 25%, 
whereas at kids can occur increased number 

of deaths after the birth due to the occurrence 
of inflammation of the brain. 

The arthritis at kids should not be con-
fused with arthritis that can be of different ori-
gin, as a bacterial or due to lack of vitamins 
and minerals, and after 3–4 weeks of life due 
to infection with mycoplasma. 

Because the disease is caused by a virus 
similar to AIDS virus in humans, there is no 
successful way of treatment, so the prophy-
laxis is the basic way of protection from this 
dangerous disease which is also called the 
"silent killer". The most important is during the 
introduction of new heads in a healthy flock to 
be applied quarantinating, i.e. separately 
housing of the new animals, at least for two 
weeks, not only because of CAE, but also for 
other diseases. Given that the most common 
way of transmitting the disease is from the 
mother to the kid during the breastfeeding, it is 
best in those flocks where there is an out-
break of this disease the kids to be immedi-
ately separated from the mother and to be fed 
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by nipples, so that the colostrum (which by the 
way should be given as soon as possible–
during the first two hours of the kid’s life) of 
the mother should be previously pasteurized 
(to be kept in a water bath at 56–59°C for 1 
hour) and then the kids to be fed by nipple. 

What makes this disease even more 
dangerous is that there may be heads that 
have viruses (and spread the same) but don’t 
have antibodies, so at the testing they are not 
confirmed as sick. 

Enterotoxemia. This desease is caused 
by bacteria of the genus clostridia, that live in 
the food, land and placenta. They develop 
when there are favorable conditions, such as 
reduced resistance of the organism, overeat-
ing of the animals, etc. Usually it occurs dur-
ing the spring when sheep and goats go graz-
ing after the winter period, without geting used 
to it. The disease occurs at lambs and kids 
during the breasfeeding the first weeks of life. 

The disease often occurs in peracute and 
acute way. The peracute flow is hardly visible 
due to the rapid progress. The animals nor-
mally graze, eat, and in the morning they may 
die. 

The acute flow is milder, lasts 3 to 4 
days, but it also ends in death of the infected 
animals. During the illness, the animal’s tem-
perature is increased (up to 41,5 °C), have 
diarrhea, do not eat, move uncontrollably and 
have cramps. Sometimes the animals are 
sleepy, and another moment excited, spin in a 
circle, bang intoobstructions, breath rapidly 
and flippantly and may have colored urine. If 
the animal survives, it may have permanent 
nervous disorders, thile the pregnant goats 
may abort. Due to rapid progress of the dis-
ease, usually it could not be cured, so it is 
best to implement prevention with vaccination 
of adult and young heads with a multivalent 
vaccine against clostridia. Preventive care in-
cludes regular vaccination of animals, and 
gradually getting used to transition from one to 
another kind of food. Vaccination usually 
takes place 30 days before delivery and at the 
young heads kept for breeding vaccinated for 
a first time, the vaccination is double at a dis-
tance of three weeks (21 days). Particular 
care should be taken at the transition from 
winter nourishment with dry food to spring 
nourishment, when they are taken to fresh 
and lush pasture. 

Brucellosis. Brucellosis is an infectious 
disease that can occur with acute and chronic 
flow. It is cause by the bacteria of the genus 
Brucella. At sheep and goats the disease is 
caused by Brucella melitensis. Symptoms of 
brucellosis are uncharacteristic because in 
female animals often goes without symptoms, 
with occasional abortions during the late 
pregnancy, sometimes with placentitis. More 
characteristic are the symptoms at the rams 
and male goats where could occur epidi-
dymitis and orchitis (inflammation of the tes-
tes), that lead to irregular reproduction, and 
thus to economic losses. The disease can be 
transmitted from animal to animal by direct 
contact, which is the most often at rams and 
male goats, while the sheep and goats are 
usually infected by mating with infected males. 
Basic symptoms of the disease are lesions on 
the epididymis, the membrane of the testis 
and the testis itself, placentitis and abortion of 
sheep and goats and occasionally perinatal 
death of the offspring. At natural infections 
rarely could be seen acute form of the illness. 
After such a phase that can be very mild, even 
undiscovered, there are lesions on the epidi-
dymus and scrotal layers. The membranes 
often thicken, become fibrous and stick with 
each other. Also may occur fibrous atrophy, 
which is often incurable. Only in a small num-
ber of cases these lesions are transient, and 
usually the microorganisms are present in 
sperm for a long time, without any visible 
changes. 

For treatment of brucellosis can be used 
chlortetracycline and streptomycin, but the 
treatment is economically unprofitable and 
can be applied only at extremely valuable 
male heads. 

Preventive protection from this disease 
consists of an examination of all animals be-
fore mating season and destruction of dis-
eased animals. Because it is a zoonosis, 
products from infected animals must not be 
used. This measure is provided in the annual 
order for preventing the spread of infectious 
diseases by the Agency for Food and Veteri-
nary, and it is conducted by authorized veteri-
nary associations. 

The preventive care in the recent years is 
implemented through vaccination of young 
lambs and kids up to 6 months of age with live 
vaccine. 
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Q-fever. It is a disease at sheep and 
goats which has a mild nature. The emer-
gence of this disease is important because 
this disease is a zoonosis, i.e. it can be 
transmitted from animals to humans. Cause of 
disease is bacteria Coxillea burneti which is 
very resistant microorganism, both in the na-
ture and on various disinfectants. The source 
of infection are the sick sheep and goats and 
their products, meat, milk, cheese, then urine, 
faeces, mats and uterus water, contaminated 
food, water, objects and floor where the sick 
animals live. 

The source of infection are usually the 
ticks which suck blood and could transmit the 
disease from infected to healthy animals. Be-
sides this direct insertion of the cause in the 
blood, the same can be transmitted to healthy 
animals through the respiratory tract, con-
suming contaminated food, through injuries on 
the skin, with natural mating of animals and 
through breast channel of the udder. 

By abating this disease, the animals ac-
quire immunity. What is most problematic in 
this disease is the fact that animals often 
show no signs of disease. The disease usually 
has a milder nature and quickly passes. In se-

vere cases, body temperature rises, the ani-
mals do not eat, have a clear nose secret, 
sometimes cough and get pneumonia. The 
pregnant animals abort in the second half of 
the pregnancy. 

Diagnosing the disease can be made by 
bacteriological and serological examination. 

Preventive protection for the this disease 
include vaccination of healthy animals with 
Coxevac vaccine. This vaccination is recom-
mended only for high risk groups or if the 
presence of this cause on the terrain is 
proven, and often to protect people who work 
with animals. It is best to perform regular 
blood test for presence of microorganisms in 
the flock, so the sick animals can be used for 
breeding. Attention should be paid to bringing 
new animals in the flock, so the same are put 
in quarantine and tested of Q fever, and even 
after it is confirmed that they are healthy to be 
brought into the flock. 

The disease could be treated with antibi-
otics such as tetracycline, but given the weak 
visible symptoms they are rarely used for the 
animals. 

1.14.3. PREVENTIVE HEALTH CARE FOR SHEEP AND GOATS 

1.14.3.1. Prevention of parasitic 
diseases at sheep and goats 

It is suggested the first treatment for 
parasites in sheep and goats to bedone two to 
three weeks before the spring pasture, i.e. at 
the end of March. Usually, the sheep and 
goats are treated with certain antiparasitic. 
The dosage and the method of application is 
different for different antiparasitics. In this ap-
plication, should be chosen an instrument that 
has a very short waiting period, because in 
this period the sheep and the goats are in lac-
tation. The second treatment is done before 
the mating season at the end of July, and the 
third treatment is done month to month and a 
half before the scheduled lambing and kid-
ding, usually in late November. 

The lambs and kids could be given cer-
tain antiparasitic at the age of one and a half 
months. The same treatment is repeated at 
the age of 3 months. If necessary (in case of 
diarrhea, or discharging parasites with the 

stool), may be repeated individual treatment 
earlier in diseased animals. The lambs and 
kids are treated only in cases when a huge 
number of the adult heads are invaded, which 
could transmit the parasites to the younger. 
Otherwise, the treatment of the lambs and 
kids with antiparasitic must be avoided (due to 
the waiting period), except the heads that are 
planned for breeding (replacement). 

1.14.3.2. Prevention of infectious 
diseases in sheep and goats 

Prevention of infectious diseases in 
sheep and goats are planned and carried out 
by planned and legal–mandatory vaccinations. 

1. At the age of 3–6 months are vacci-
nated the breeding lambs and kids, with a 
vaccine against brucellosis, prescribed by the 
Agency for Food and Veterinary under the 
Ministry of Agriculture, Forestry and Water 
Management. To prevent the spreading of the 
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disease, from the heads older than 6 months 
that are not vaccinated is taken blood, and the 
presence of brucellosis is analyzed. All posi-
tive heads are slaughtered. 

2. Treatment against enterotoxemia is 
made once or twice a year (depending on 
whether it is made for the first time or as a 
regular procedure). The vaccination is per-
formed with one of the belowmentioned vac-
cines (“dozivak”, “klostrivak”, “poliovin”, 
“koglavaks” and others) per 2 ml, regardless 
of age and body weight. Double treatment (at 
a distance of 21 days) is conducted only at 
animals that are vaccinated for the first time. 

It is the best to vaccinate the female indi-
viduals at the end of the third month of preg-
nancy, and if necessary a second vaccination, 
it is performed three weeks before the ex-
pected lambing. For goats, it is usually con-
ducted 4 weeks before the kidding, after an 
dose of antihelmintic treatment is performed. 
This vaccination provides a high amount of 
antibodies in colostrum so the lambs and kids 
will get much better passive protection. After 
that, it is sufficient only single vaccination dur-
ing the year (in equal time intervals) to main-
tain immunity. If possible, it is the best this 
vaccination to be planned 1 month before 
lambing and kidding (commonly used this 
way). 

Lambs and kids from vaccinated sheep 
and goats are vaccinated when 2 months old, 
and those from not vaccinated ones at the age 
of 4 weeks. 

1.14.3.3. Other activities and treatments 
for preventive protection of sheep  

and goats 

1. Injection of 50 mg vitamin E and 1 mg 
selenium per 20 kg body weight, 3 weeks be-
fore the anticipated date for lambing and kid-
ding, in order to improve the status of the or-
ganism and better preparation for the effort 
(partus) that follows, 

2. Preparation of facilities for lambing and 
kidding (cleaning and disinfection, preparation 
for warming the youth if very cold), 

3. Disinfection of the umbilical cord of the 
lambs and kids after lambing and kidding with 
7% iodine solution or other suitable solution, 

4. Feeding the kids with colostrum during 
the first hour after the birth, from a goat which 

is negative of CAE (goat arthritis and en-
cephalitis – caprine arthritis encephalitis), 

5. The weak and sick kids should be 
given Vitamin E – 25mg and 0.25mg sele-
nium, 

6. Castration of male lambs and kids that 
are not kept for breeding (this is not obliga-
tory), 

7. Checking the lambs and kids (for 
breeding) for genetic deformities, especially 
hermaphroditism and irregular structure of the 
nipples (periodic check for presence of more 
than 1 hole on the teats), 

8. Check and possible correction of the 
sheep and goats’ hoofs at least 4 times per 
year, or when necessary, 

9. If limpingta is a problem in the flock, 
the sheep and goats at least once a week to 
go through a water bath with dissoluted blue-
stone or formaldehyde, 

10. Permanent control of occurrence of 
flies and other insects, with appropriate insec-
ticides and strict waste management, 

11. Regular bathing the sheep and goats 
before the summer with some of the available 
insecticides, for control of fleas, lice and sca-
bies, 

12. When fungal skin diseases, all ani-
mals should be individually treated with ap-
propriate antifungal agent, 

13. At least twice a year (February and 
October) is performed examining of the sheep 
and goats’ faeces for presence of eggs of 
parasites (based on the results of the analysis 
– the parasites present, it is determined which 
product will be used for antihelminthic 
treatment). Usually, the feces testing should 
be performed before and after the treatment 
with antihelminthic, in order to be noticed the 
efficiency of the preparation. 

Certain activities are mainly applied to 
goats and rarely to sheep, and because of 
that which are set aside as a separate group 
of treatments. These are: 

1. Cutting the horns of the kids – This ac-
tivity is realized in several ways (with rings, 
products based on sodium hydroxide etc.). It 
is only for female goats, in order to get greater 
number of hornless goats in the flock. Be-
cause of its aggressive temperament, the 
goats with horns could cause themselves se-
rious injuries, especially during the pregnancy, 
also causing huge material damages, 
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2. Treatment of goats and kids (for wean-
ing) with coccidiostats, in those flocks where 
the coccidiostasis is present. This is not men-
tioned about sheep, because according to the 
previous experience, this parasite disease oc-
curs more frequently in kids than in lambs. 
The adult heads are only reservoirs and carri-
ers of the parasites (coccidia), while the young 
heads (kids) and suffer and die, 

3. If there is a problem with pneumonia in 
the flock, the goats before delivery shoul be 
vaccinated (mostly against Pasteurella), as 
well as the kids before weaning, double in an 
interval of 3–4 weeks. 

4. Periodically (at least once a week) is 
done examining the udder of goats for masti-
tis. Soaking the nipples into a special disin-
fectant after milking and drying them with spe-
cial remedies for reducing the risk of sublinical 
mastitis. If there is a presence of abnormal 
secretions such as pieces in the milk, abnor-
mal consistency and color, and anatomical 
changes of the udder (warm, swollen), should 
be started with a treatment immediately after 
the first signs appear. This applies only to 
goats due to significantly higher lactation and 
larger udder compared to the sheep’, 

5. In mechanical milking, the machine 
must be checked if it is functioning well and 
the hygiene during the milking should be on a 
highest level, to prevent the spread of masti-

tis. Milking the mastitic heads last or disinfec-
tion of milking machine after milking a mastitic 
goat, 

6. During the drying of the goats should 
be treated two halves of the udder, with rem-
edy for drying of cows. Of the nipples (as for 
after milking) should be done twice a day (for 
3 days) 

1.14.3.4.Disinfection of the facilities for 
housing sheep and goats 

Disinfection of the facilities is very im-
portant segment of preventive protection of 
sheep and goats. In general, annually should 
be made two disinfection treatments. The first 
is usually performed one month after the 
cleaning of the deep mat (end of May), and 
the second in late fall (end of October). In our 
country, as a disinfectant quite often is used 
quicklime, which as a fine powder is scattered 
on the floor of the objects cleaned from ma-
nure. After that the floor is sprayed with water, 
which causes a chemical reaction, i.e. a kind 
of fumigation, which penetrates in every pore 
of the building, causing destruction of all 
harmful microorganisms (bacteria, viruses, 
etc.). Besides this, there are many disinfec-
tants that are found under a different commer-
cial name.  

1.15. THEORETICAL AND REAL NEEDS OF QUALITY  
AND HIGH QUALITY MALE HEADS FROM THE PROPOSED SHEEP  

AND GOAT BREEDS IN THE REPRO-CENTERS 

From real and objective perspective, it 
should be noted that if the repro-centers are 
formed, the same must sell breeding heads to 
the farmers–sheep and goats’ breeders from 
the whole country, not just to those in EPR. 
Past experience shows that often happened 
some heads ready for sale not be sold be-
cause of lack of interest of our farmers. It is a 
long–time practice the sheep and goats 
breeders throughout the state to keep the 
male heads for breeding from their own flocks. 
Reasons for avoiding the purchase of breed-
ing heads, according to them is the unsatis-
factory quality of the heads offered for sale by 
existing repro-centers, and quite often the 

price. Here, huge importance also has the fear 
of being brought any disease, which hap-
pened to farmers breeding animal purchased 
from unregistered farms for selling breeding 
animals. 

However, if we analyze the situation, we 
can get at least the information about what are 
theoretical needs of male heads in EPR and in 
the state, when they would be replaced ac-
cording to the estimated dynamics. 

For example we will analyze the number 
of sheep and goats in 2011, when were reg-
istered a total of 742.572 sheep (Tab. 9). Of 
this number, about 542.077 are breeding 
sheep, in reproduction. Bearing in mind that for 
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every 20–25 sheep is needed one male head 
shows that within this number about 22.000 
are breeding rams. On the other hand, if we 
consider that the rams could be used on aver-
age 5 years, this means that each year should 
be replaced about 4.000 rams. This figure re-
fers to all breeding sheep in the country. 

As it is about forming a repro-center for 
sheep of breed Merinolandschaf, according to 
data in Table 15, the total number of sheep 
recorded as crossbreds Merinolandschaf 
andMerinolandschaf on a national level is 
203.638 heads. According to the projected 
percentage of coverage, this figure needs 
about 10.200 rams. The annual need for regu-
lar replacement of this number of rams is 
2040 rams. These numbers refer to the needs 
for the whole country. 

If we analyze the figures in EPR, in that 
case we come to this conclusion: the total 
number of sheep in the EPR for 2011 is 
129.977 heads, of which 94.883 are breeding 
sheep (Tab.11). To cover this number are 
needed about 4744 rams. To ensure regular 
renewal of this figure, annually are needed 
nearly 950 rams. However, this figure refers to 
rams needed to cover the sheep from all 
breeds represented in the region. 

According to the data in Table 16, the to-
tal number of sheep of breed Merinoland-
schaf, as well as the crossbreds with this 
breed in EPR for 2011 is 10.071 heads. The 
required number of rams for this figure is 
about 500 heads. According to the projected 
dynamics of replacement (20%), the annual 
need for replacement of these rams is ap-
proximately 100 male heads. Thus, theoreti-
cally, the repro-center will not have a problem 
with sales of male breeding heads, if there is 
demand by all farmers in EPR, sheep breed-
ers of the breed Merinolandschaf. 

Analyzing the situation in goat breeding, 
according to Table 10, the total number of 
goats in the republic in 2011 was 67.387 goat 
heads, of which 49.192 heads breeding goats. 
To cover this number, theoretically are re-
quired 2.460 male goats. Given the fact that in 
goat breeding, the male goats could be used 
averagely for 5 years, this means that each 
year on the national level are required 492 
male heads for regular replacement of existing 
the male goats. 

If we analyze the figures in EPR, the 
number of goats in 2011 was 19.902 heads, of 
which 14.528 are breeding goats (Tab. 13). 
The required number of male goats to cover 
this number is 726 male goats, for whose 
regular annual replacement are needed about 
145 heads. 

All these data, although theoretically, re-
flect the real situation in these two farm sec-
tors regarding the needs of male heads, if we 
seriously approach realization of genetic im-
provement of existing sheep and goat popula-
tions. 

Even in the worst form of forecast, our 
assumption is that due to the high quality of 
male heads that would be offered for sale dur-
ing the first years in both repro-centers, there 
won’t be any particular problem for their plac-
ing on the market. The only thing we should 
pay attention to is maintaining the quality of 
the breeding material, which will only be 
achieved by implementing appropriate mating 
plan on one side, and implementation of a 
quality food on farms on the other side. Of 
course, there must be permanent education of 
farmers in EPR and continuous promotion of 
the two repro-centers, the quality of heads 
that are offered, as well as the degree of im-
provement that will be achieved by the even-
tual purchase of breeding heads. 

1.16. SUBJECTS IN THE CHAIN OF MOVEMENT OF THE LIVESTOCK 
PRODUCTS 

When it comes to sheep and goat breed-
ing, inevitably arises the question of how and 
where will be placed the two main products of 
these two branches which are meat (lamb and 
kid’s), milk (sheep and goat) or products from 
sheep and goat milk (white soft cheese, yel-

low cheese - cashkawaal, etc.). When it 
comes to lamb, as mentioned above, it is one 
of the strategic agricultural products, which for 
decades has export character and which regu-
larly every year carries a significant inflow of 
foreign funds in the country. The same ten-
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dency also has the kid’s meat (exported to 
Italy), because every year the demand for it 
increases (Tab. 25). Also, there is no with the 
purchase of sheep milk, and slowly but surely 
the goat milk also enters in the capacities for 
milk production. The only problem is perhaps 
the fact that dairy products from sheep and 
goat milk are still unavailable on the European 
markets (EU members), due to strict criteria in 
those countries. 

Thus, before we overcome these barriers 
on the international markets, we should rely 
on the opportunities and facilities available in 
our country. In that respect, given the purpose 
of this Study, we should analyze the capaci-
ties of the EPR. 

According to the official Register of ap-
proved facilities for products of animal origin 
of the Agency for Food and Veterinary, in the 
Republic of Macedonia there are 82 dairies 
(facilities for processing of fresh milk, facilities 
for processing milk and producing milk prod-
ucts with traditional characteristics), 16 slau-
ghterhouses and 47 facilities for meat proc-
essing. 

Of them, within the EPR there are 10 
dairies including: Dairy Ltd – Stip, Dairy 
Malesh – vil. Smojmirovo, Berovo, Natasha 
DOOEL Dairy LLC – vil. Robovo, Berovo 
Osogovo–Milk Milk Industry DPTU – vil. Soko-
larci, Cesinovo–Obleshevo Alpina Dej DPT, 
Probistip ZZ Sloga, vil. Sofilari – Stip, 
Maleshevsko DOOEL – vil. Budinarci, Berovo, 
Rudine MM Ltd – Delcevo, Alpi Med DOOEL. 
– vil. Grdovci, Kocani, Probimak 2 – vil. Rata-
vica, Probistip. Most of these dairies purchase 
the milk from producers (farmers), while there 
are some who processed milk exclusively from 
their own production. There should certainly 

be mentioned the dairy "Zdravje" from Ra-
dovo, Strumica, which is the largest capacity 
for milk production in Eastern Macedonia, and 
second in the state. According to the business 
plans of this dairy and the contacts we made 
with the management team, the dairy does not 
have limit in terms of quantities for purchase 
of sheep and goat milk. In other words, there 
is still a great need for these two types of milk. 

In terms of processing facilities for meat 
in this region is placed of the largest slaugh-
terhouses in the country (ZI–VA AD, Slaugh-
terhouse with refrigerator from Stip), which 
has been certified for slaughtering lambs and 
goats for export to the EU. It is a great ad-
vantage and the same should be used. An 
additional advantage is the presence of ani-
mal husbandry market in the village Oblesevo, 
which is one of the major animal husbandry 
markets in the country. Maybe it should be 
worked on joining the sheep and goat breed-
ers, for organized associations of the farmers’ 
interests, or taking a common opinion about 
the price of a product. Almost every year regu-
larly happens the traders coming for purchase 
to offer prices that do not correspond to actual 
market price of lamb and kid’s meat. All this 
will be overcomed if the associations function 
as those in many European countries, which 
represent powerful associations with which 
the traders and often the state negotiate to 
resolve the specific problems or to create new 
strategies in the sector. 

All this gives hope that the sheep and 
goat breeding in this region can grow up-
wards, and as such to become a solid source 
of existence for many families in this region, 
especially in rural areas. 

1.17. FINANCIAL ANALYSIS OF THE INVESTITION 

1.17.1. FINANCIAL ANALYSIS OF THE INVESTITION–REPRO-CENTER FOR SHEEP 
FROM THE MERINOLANDSCHAF BREED 

The financial analysis begins with the re-
duction of all amounts of valuable sizes, so all 
items receive different value. For analysis to 
be understandable and measurable, the same 
values, i.e. permanent prices are being used. 

The first step in the financial analysis is 
specification of investment costs (permanent 

and permanent circulating assets), then the 
sources of financing and obligations towards 
them. This section covers the inputs and out-
puts in the production in order keep a records 
of the necessary expenses and the financial 
success. 
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This financial analysis refers to the inves-
tment in repro-center for sheep of the Meri-
nolandschaf breed and it is made into two 
simulations. The first simulation involves in-
vestment in facilities, while the second simu-
lation is not about the investment in facilities 
and equipment, assuming that they exist. 

1.17.1.1. SIMULATION 1 

1.17.1.1.1. Investments in permanent 
(fixed) assets 

The permanent (fixed) assets are used 
gradually for many years. Because they are 
not spent in one production cycle, they gradu-
ally transfer its value to new products. 

In this financial analysis, investment in 
fixed assets related to the costs for purcha-
sing basic flock, construction of facilities and 
procurement of equipment. 

The investment in basic flock includes 
purchase of 106 heads of sheep from franco 
farm in Germany. It amounts 4.331.415 de-
nars or 70.429 euros (Tab. 68). The euro’s 
value is calculated according to the exchange 
rate of the National Bank of RM (06.03.2012), 
i.e. average rate of 61,5 denars and the same 
will be used in the further calculations of the 
financial analysis. 

The total investment in fixed assets (cost 
of purchasing basic flock, building facilities 
and technological equipment) amount to 
18.224.695 denars or 296.337 euros (Tab. 
69). The largest share in total fixed assets be-
long to the construction of buildings which is 
13.067.280 denars or 212.476 euros. 

1.17.1.1.2. Production costs 
The basis for calculation of production 

costs and projected income is the anticipated 
technological capacity. This section includes 
analysis of the material production costs (ba-
sic and subsidiary), and other expenses such 
as amortization, insurance and salaries. 

Tangible production costs. Basic, as 
well as the most important material of produc-
tion is the food for animal husbandry, which 
enables their production. It covers most of the 
material costs, and its value is 750.880 de-
nars, or 12.208 euros (Tab. 71). 

Subsidiary materials project: veterinary 
services (medicines and vaccines), hygienics 
and disinfectants, electricity, wood and water. 
Subsidiary materials amount to 143.570 di-
nars (2.334 euros), (Tab. 71). 

Material costs besides food and sub-
sidiary materials used in production also 
include the costs of investment maintenance. 
The value of the investment maintenance 
includes ongoing maintenance of equipment 
and facilities. Since we are talking about new 
facilities and equipment, it is projected a low 
rate of investment maintenance that is 0.5% of 
the technological equipment (Tab. 70). As the 
buildings are new construction, maintenance 
over the economic life of the project it is not 
planned. They project 4.130 denars or 67 euro 
annual cost for maintenance. 

The total value of the projected material 
costs amounts 898.580 denars or 14.611 euro 
(Tab. 71). 

Costs for insurance and investment 
maintenance. The total costs are increasing 
for the value of insurance which is required to 
be implemented due to assuring the security 
of fixed assets, and removing the risk that 
may arise during the exploatation. 

Insurance costs refer only to the basic 
flock, while the facilities and equipment will 
not be insured. The total value of the insur-
ance costs is 344.400 denars (5.600 euros) 
(Tab. 72). 

Calculation of gross salaries. In deter-
mining the required number of workers have 
been projected three workers, of which one 
with a high education. Due to the necessity of 
constant engagement of the employees, the 
gross monthly salary will be paid for 12 
months. The sum of the gross salaries paid 
monthly within one year represents an annual 
cost of salary and amounts 856.800 denars, 
or 13.932 euros (Tab. 73). 

Calculation of amortization. The amortiza-
tion is part of the transfered value of the fixed 
(basic) assets in the process of reproduction. 
As a basis for calculation of the amortization is 
used the aqusition value of the assets. The 
acquisition value of the assets is the pur-
chasing cost of funds increased for the import 
expences and taxes as well as all the other 
expenses relating to the procurement of the 
fixed asset and its release. In accordance with 
the Regulation on the method and the manner 
of calculating amortization (Official Gazette of 
RM, 10/2008) the annual rates of amortization 
amount to 2.5% for construction objects, 15% 
for the basic flock and 10% for technological 
equipment. 
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T a b l e  68 

Costs for purchasing basic flock 

Type of cost Measurement 
unit Quantity Unit price 

(MKD) 
Total  

(MKD) 
Total 
(EUR) 

1. Basic flock  3.444.000 56.000 
Milking sheep (two–year old ewe) No. 100 30.750 3.075.000 50.000 
Rams No. 6 61.500 369.000 6.000 
2. Costs for breeding heads selection from Germany 186.345 3.030 
Airplane tickets No. 3 30.750 92.250 1.500 
Overnight No. 9 6.150 55.350 900 
Daily wages No. 9 4.305 38.745 630 
3. Quarantine costs for 30–day period 701.070 11.399 
3.1. Food expences  92.220 1.499 
Hay kg 6.360 10 63.600 1.034 
Concentrate kg 1.590 18 28.620 465 
3.2. Costs for laboratory analysis 608.850 9.900 
Serological testing of brucellosis No. 106 1.845 195.570 3.180 
Parasitic laboratory analysis of the lungs 
and rumen No. 106 1.845 195.570 3.180 
Serological testing – Q fever No. 6 1.845 11.070 180 
Elisa–test with negative results of blue 
tongue No. 6 1.845 11.070 180 
Other expences No. 106 1.845 195.570 3.180 

Total costs for purchasing basic flock 4.331.415 70.429 

T a b l e  69 
Total Investment in fixed assets 

Type of fixed assets Measurement 
unit 

Quantity Unit price
(MKD) 

Total  
(MKD) 

Total 
(EUR) 

1. Basic flock no. 106  4.331.415 70.429 
2. Construction objects    13.067.280 212.476 
For sheep housing m2 574 17.220 9.884.280 160.720 
Effluent with fence m2 500 600 300.000 4.878 
Barn m2 150 2.000 300.000 4.878 
Storage (for concentrate, food...) m2 50 17.220 861.000 14.000 
Building for accommodating workers m2 40 17.220 688.800 11.200 
Milking room m2 40 17.220 688.800 11.200 
Room for collecting milk m2 20 17.220 344.400 5.600 
3. Technological equipment    826.000 13.431 
Lacto freezer (from 200 litres) no. 2 120.000 240.000 3.902 
Tractor no. 1 360.000 360.000 5.854 
Caravan no. 1 90.000 90.000 1.463 
Wheelbarrow no. 2 2.500 5.000 81 
Buckets for lamb watering no. 10 1.500 15.000 244 
Wooden feeders for concentrate (4m) no. 10 2.000 20.000 325 
Mobile metal combine feeders (4m) no. 10 6.000 60.000 976 
Wattering trough (4m) no. 10 3.000 30.000 488 
Boiler for warm water no. 1 6.000 6.000 98 
Total     18.224.695 296.337 
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T a b l e  70 
Costs for investment maintenance 

Asset Value (MKD) Maintenance rate (%) Amount (MKD) Amount (EUR) 

Technological equipment 826.000 0,5 4.130 67 

Total   4.130 67 

T a b l e  71 
Tangible costs of production 

Type of cost Measurement 
unit 

Quantity Unit price
(MKD) 

Total 
(MKD) 

Total 
(EUR) 

1. Basic materials    750.880 12.208 

Hay (lucerne) kg 40.820 10 408.200 6.637 

Concentrate kg 16.610 18 298.980 4.861 

Salt kg 480 30 14.400 234 

Grazing cost kg 106 50 5.300 86 

Straw kg 8.000 3 24.000 390 

2. Subsidiary materials    143.570 2.334 

Veterinary services no. 106 150 15.900 259 

Disifectants    2.000 33 

Electricity months 12 5.000 60.000 976 

Wood m2 10 2.700 27.000 439 

Water m2 1.289 30 38.670 629 

3. Investment maintenance    4.130 67 

Total    898.580 14.611 

T a b l e  72 
Insurance of the basic flock 

Basic flock Value (MKD) Premium (%) Amount (MKD) Amount (EUR) 

Sheep 3.075.000 10 307.500 5.000 

Rams 369.000 10 36.900 600 

Total 344.400 5.600 

T a b l e  73 
Costs for salaries 

Qualification structure Number of 
workers 

Net salary per 
month (MKD) 

Gross salary per 
month (MKD) 

Annual salary costs 
(MKD) 

Annual salary costs
(EUR) 

Unqualified workers 2 12.000 20.400 489.600 7.961

Workers with high education 1 18.000 30.600 367.200 5.971

Total 3 30.000 51.000 856.800 13.932
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Т a b l e  74 
Calculation of amortization 

Basic asset Measure-
ment unit 

Basic flock Construction 
objects 

Technological 
equipment 

Total 

Amortization basis MKD 4.331.415 13.067.280 826.000 18.224.695 

Amortization rate (%) 15 2,5 10  

Annual amount of the amortization MKD 649.712 326.682 82.600 1.058.994 

Annual amount during the Project 

0 MKD / / / / 

1 MKD 3.681.703 12.740.598 743.400 17.165.701 

2 MKD 3.031.991 12.413.916 660.800 16.106.707 

3 МКD 2.382.278 12.087.234 578.200 15.047.712 

4 МКD 1.732.566 11.760.552 495.600 13.988.718 

5 МКD 1.082.854 11.433.870 413.000 12.929.724 

6 МКD 433.142 11.107.188 330.400 11.870.730 

Value at the end of duration 

Ammmendment of the value МКD 3.898.274 1.960.092 495.600 6.353.966 

Present value МКD 433.142 11.107.188 330.400 11.870.730 

 

 
The amortization is part of the transfered 

value of the fixed (basic) assets in the process 
of reproduction. As a basis for calculation of 
the amortization is used the aqusition  value of 
the assets. The aquisition value of the assets 
is the purchasing cost of funds increased for 
the import expences and taxes as well as all 
the other expenses relating to the 
procurement of the fixed asset and its release. 
In accordance with the Regulation on the 
method and the manner of calculating 
amortization (Official Gazette ofRM, 10/2008) 
the annual rates of amortization amount to 
2.5% for construction objects, 15% for the 
basic flock and 10% for technological equip-
ment.The amendment of the value represents 
the total amortization, calculated for a period 
of six years. Present value represents the bal-
ance of assets’ value for which we can still 
calculate amortization and this value is added 
as a balance of the project’s value in the last 
year of the economic life of the project. In this 
case, the technical lifetime of the basic flock 
ends after 5 years, in other words, very small 
value of the flock remains for use in the sixth 
year, while the remaining value is redeemed. 

1.17.1.1.3. Recapitulation of tangible and 
intangible costs of production 

These production costs include tangible 
and intangible (fixed and variable) costs that 
are required for normal operation of the pro-
ject within one year (Tab. 75). In this case the 
displayed total costs are projected for the first 
five years of project. The increase of certain 
costs from year to year is due to the increase 
of the basic flock and the need for greater in-
vestment in means of production. This con-
tributes to increasing the total costs of pro-
duction needed during one production year. 

1.17.1.1.4. Calculation of total revenue 
The income from the operation include 

the produced products intended for the mar-
ket: milk, lambs for breeding, wool and ma-
nure. Their value is 2.057.480 denars, and 
that value is does not cover the subsidies 
(Tab. 76). 

Aquring subsidies every year increase 
the total income. They are calculated accord-
ing to the Regulation on criteria for direct 
payments, the beneficiaries, the maximum 
amounts and manner of direct payments for 
2012, published in Official Gazette of RM no. 
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22/2012, as follows: measure no. 21 under 
which the amount of direct payments of la-
beled sheep heads from all categories is 
1.000 denars per head or 700 denars per one 
female lamb, measure no. 22 under which the 
direct payments for produced and sold sheep 
milk amount 3.5 denars per litre and measure 
no.23 under which direct payments for the 
purchasing male breeding heads (originals) is 
20.000 denars. For the first operating year it is 
expected increasement of the total revenue 
from subsidies in amount of 282.440 denars, 
so the final income for the current year is ex-
pected to be 2.339.920 denars. 

In the following years, the revenues con-
tinue to grow from year to year. The increase 
of the revenues is due to an increase in pro-
duction capacity, as well as the final product 
(Tab. 77). 

1.17.1.1.5. Calculation of current assets 
Unlike the fixed assets that are used in 

more than one production year, current assets 
are the assets that are necessary for produc-

tion within one year. At the end of the year 
they are spent or transformed into another 
form through sale of the new products (eg. 
from tangible assets in cash and vice versa). 
The current assets include: supplies of raw 
materials and materials, unsold finished prod-
ucts, unfinished production, cash (money) and 
receivables (debts of buyers). 

Turnover represents the circular flow of 
assets in the process of reproduction while the 
number of bound days represents the duration 
of the turnover of funds. The shorter the time 
of turnover of current assets, the greater eco-
nomic efficiency of investment in those assets. 

The necessary current assets are calcu-
lated on the basis of the average turnover ra-
tio of the finances. The turnover ratio shows 
how many times the current assets are in-
cluded in the total income from the production. 
The necessary current assets amount 
770.338 denars, and they represent a remain-
der of the current assets and the funds from 
current operation (Tab. 78). 

T a b l e  75 

Recapitulation of the production costs (MKD) 
Type of cost Year 
 2014 2015 2016 2017 2018 
Basic materials 750.880 901.056 1.081.267 1.297.521 1.557.025 
Subsiduiary materials 143.570 157.213 174.266 195.582 222.228 
Investment maintenance 4.130 4.130 4.130 4.130 4.130 
Insurance 344.400 413.280 495.936 595.123 714.148 
Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 
Amortization 1.058.994 1.058.994 1.058.994 1.058.994 1.058.994 
Total costs 3.158.774 3.391.473 3.671.393 4.252.950 4.658.125 

T a b l e  76 

Projected income for the first year 
Type of product Measurement unit Quantity Unit price MKD Total MKD 
Milk lit. 7.840 35 274.400 
Lambs for breeding (m) no. 65 15.000 975.000 
Lambs for breeding (f) no. 65 12.000 780.000 
Wool kg 416 30 12.480 
Manure kg 15.600 1 15.600 
Subsidies     
Sheep no. 100 1.000 100.000 
Female lambs no. 50 700 35.000 
Milk lit, 7.840 3,5 27.440 
Rams no. 6 20.000 120.000 
Total    2.339.920 



1. Study on establishing regional repro-center for sheep and goats in the East Planning Region 

133 

T a b l e  77 
Expected revenues per years (MKD) 

Year 
Type of product 

2014 2015 2016 2017 2018 2019 

Milk 274.400 268.800 319.200 408.000 520.800 520.800 

Lambs for breeding (m) 975.000 975.000 1.050.000 1.650.000 2.100.000 2.100.000 

Lambs for breeding (f) 780.000 780.000 840.000 1.320.000 1.680.000 1.680.000 

Wool 12.480 12.240 15.960 20.400 26.040 26.040 

Manure 15.600 15.300 19.950 25.500 32.550 32.550 

Revenues from products 2.057.480 2.051.340 2.245.110 3.423.900 4.359.390 4.359.390 

Sheep 100.000 183.000 232.000 306.000 376.000 376.000 

Female lambs 35.000 45.500 49.000 77.000 98.000 98.000 

Milk 27.440 26.880 37.240 47.600 60.760 60.760 

Rams 120.000 0 0 0 0 0 

Subsidies 282.440 255.380 318.240 430.600 534.760 534.760 

Total 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 4.894.150 

T a b l e  78 
Necessary current assets 

Type of current assets Total annual 
neccessity 

Number of 
bounded days 

Turnover 
coeficient 

Necessary current 
assets in MKD 

А. Current assets    967.428 

Permanent current assets    804.934 

Supplies of raw materials and repro 
materials 898.580 10 36 24.961 

Supplies of unfinished production 2.339.920 120 3 779.973 

Other current assets    162.494 

Assets on giro account  2.339.920 10 36 64.998 

Receivables 2.339.920 15 24 97.497 

B. Sources of current operation    197.090 

1. Suppliers 898.580 15 24 37.441 

2. Amortization 1.058.994 30 12 88.250 

3. Gross salaries 856.800 30 12 71.400 

В. Necessary current assets (А–B)    770.338 

 
1.17.1.1.6. Investment financing sources 

and commitments towards them 
Based on previous calculations has been 

made a recapitulation of the necessary funds 
for the investment financing, and an overview 

of the sources of investment financing was 
given. 

Necessary funds for investment finan-
cing. The investments represent a set of in-
vestments in fixed assets and permanent cur-
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rent assets. Total investments amount to 
18.995.033 denars or 308.862 euros (Tab. 
79). 

The investments in fixed assets parti-
cipate with 96%, while the investment in cur-
rent assets participates with 4% in the total 
value of the investment. 

Financial sources. The entire financing 
of the investment will be provided by self–
participation that will be spent on procurement 
of fxed and current assets (Tab. 80). 

T a b l e  79 
Total investments 

Structure of the 
assets 

Value 
(MKD) 

Value 
(EUR) 

Participation 
(%) 

Fixed assets 18.224.695 296.337 96 

Current assets 770.338 12.526 4 

Total 18.995.033 308.862 100 

T a b l e  80 
Investment financing 

Sources Value 
(MKD) 

Value 
(EUR) 

Participation 
(%) 

Self-participation 18.995.033 308.862 100 

Bank loan 0 0 0 

Total 18.995.033 308.862 100 

17.1.1.7. Balance sheet and financial 
course of the project 

The balance sheet is made in order to 
analyze the success from the project opera-
tion. The balance sheet data are used as ini-
tial information for evaluation of the financial 
and market success of the project. 

Income statement. The financial analy-
sis results of project’s success are made for 
the first five years and the show a loss in the 
first four years of the project’ operation. This 
situation occurs due to the high investments in 
fixed assets (construction materials and tech-

nological equipment). The data from the in-
come statement are given in Table 81. 

In accordance with the Official Gazette 
(159/2008) the rate for calculating taxes and 
other costs amount to 10% of the total profit or 
loss derived as the remainder of the revenues 
and expenditures during one financial year. 
Since the project has a net loss at the end of 
financial periods, there is not any allocation of 
the profit to funds and common spending. 

Cost price. The sum of all costs that 
actually represent finances invested in means 
of production (materials, services and 
salaries) form the cost price of production. 
The sum of these costs represents the cost 
price of production. The market cost price 
represents the total revenues generated from 
the sales of products. The market cost price 
does not include the subsidies because they 
do not affect the products’ price on the market 
(Tab. 82). 

From Table 82 we can note that the re-
mainder between the sales (market) price and 
its own cost price has a negative value. It is 
because of the high cost price of the produc-
tion and the lower market value of the product. 
The higher cost price of the production, the 
lower financial results from the operations. 

The cost price per unit product (Tab. 83) 
shows the production value of each product 
separately and thus allows comparison of the 
cost price of a given product to its market 
price. From the table we can see that the pro-
duction value of all products is higher than the 
value which the products could reach on the 
market. 

Financial course of the project. The fi-
nancial course of the project includes all com-
ponents (incomes and expenditures) from the 
beginning of the project till the end of the eco-
nomic life of the project. The analysis starts 
with the expenses for the project preparation, 
i.e. with the investments (Tab. 84). 

The remainder of the inflows and outflows 
of the project by years represents the net 
revenues. The net income course represents 
the cash or assets that are free to use in 
terms of settlement of all financial obligations. 
It is a basis for evaluation of the project’s li-
quidity. Net inflows by year show a positive 
value that confirms the liquidity of the project. 
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T a b l e  81 
Income statement in the dynamics 

Indicator Investment project years 

 2014 2015 2016 2017 2018 2019 

А. Expenditures 3.158.774 3.391.473 3.671.393 4.252.950 4.658.125 4.658.125

1. Costs of sold items 3.158.774 3.391.473 3.671.393 4.252.950 4.658.125 4.658.125

1.1. Tangible expenses 898.580 1.062.399 1.259.663 1.497.233 1.783.383 1.783.383

1.1.1. Basic materials 750.880 901.056 1.081.267 1.297.521 1.557.025 1.557.025

1.1.2. Subsidiary materials 143.570 157.213 174.266 195.582 222.228 222.228

1.1.3. Investment maintenance 4.130 4.130 4.130 4.130 4.130 4.130

1.2. Insurance 344.400 413.280 495.936 595.123 714.148 714.148

1.3. Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600

1.4. Amortization 1.058.994 1.058.994 1.058.994 1.058.994 1.058.994 1.058.994

2. Financing expenditures 0 0 0 0 0 0 

2.1. Interests 0 0 0 0 0 0 

2.2. Other financing expenditures 0 0 0 0 0 0 

B. Revenues 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 4.894.150

1. Revenues from sold items 2.057.480 2.051.340 2.245.110 3.423.900 4.359.390 4.359.390

2. Other revenues 282.440 255.380 318.240 430.600 534.760 534.760

В. Profit before taxation 0 0 0 0 236.025 236.025

C. Loss before taxation  818.854 1.084.753 1.108.043 398.450 0 0 

Taxes, salaries and other expenses 
from the profit 81.885 108.475 110.804 39.845 23.603 23.603

D. Financial year profit 0 0 0 0 212.423 212.423 

E. Financial year loss 900.740 1.193.229 1.218.848 438.295 0 0 

Loss coverage from the previous years  900.740 2.093.968 3.312.816 3.751.111 3.538.689

F. Net profit for allocation 0 0 0 0 0 0 

G. Net loss 900.740 2.093.968 3.312.816 3.751.111 3.538.689 3.326.266

Part for common consumption 0 0 0 0 0 0 

Part for storing 0 0 0 0 0 0 

Part for other funds 0 0 0 0 0 0 

З. Not allocated profit 0 0 0 0 0 0 
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T a b l e  82 
Cost price of the production 

Value per years (in MKD) 
Indicator 

2014 2015 2016 2017 2018 2019 

1. Tangible expenses 898.580 1.062.399 1.259.663 1.497.233 1.783.383 1.783.383 
1.1. Basic mataerials 750.880 901.056 1.081.267 1.297.521 1.557.025 1.557.025 
1.2. Subsidiary materials 143.570 157.213 174.266 195.582 222.228 222.228 
1.3. Invesment maintenance 4.130 4.130 4.130 4.130 4.130 4.130 
2. Insurance 344.400 413.280 495.936 595.123 714.148 714.148 
3. Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600 
4. Amortization 1.058.994 1.058.994 1.058.994 1.058.994 1.058.994 1.058.994 
5. Taxes and salaries 81.885 108.475 110.804 39.845 23.603 23.603 
6. Common consumption 0 0 0 0 0 0 
Cost price of the products 3.240.660 3.499.949 3.782.198 4.292.795 4.681.727 4.681.727 
Market price of the products 2.057.480 2.051.340 2.245.110 3.423.900 4.359.390 4.359.390 
Remainder –1.183.180 –1.448.609 –1.537.088 –868.895 –322.337 –322.337 

T a b l e  83 
Cost price per unit product 

Type of product Meas
. unit 

Quantity Market 
price 

Market 
value 

Participation 
(%) 

Allocation 
coeficient 

Allocated costs 
per product 

Cost price per 
unit product 

Milk lit. 7.840 35 274.400 13,34 1,53526 421.276 53,73 
Lambs for breeding (m) no. 65 15.000 975.000 47,39 1,53526 1.496.882 23.028,95 
Lambs for breeding (f) no. 65 12.000 780.000 37,91 1,53526 1.197.506 18.423,16 
Wool Kg 416 30 12.480 0,61 1,53526 19.160 46,06 
Manure Kg 15.600 1 15.600 0,76 1,53526 23.950 1,54 
Total    2.057.480 100  3.158.774  

T a b l e  84 
Financial course of the project 

Indicator Year 

 0 1 2 3 4 5 6 

А. Inflows 18.995.033 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 17.535.217

Total revenue 0 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 4.894.150

Sources for financing 18.995.033 0 0 0 0 0 0 

Balance of the product value 0 0 0 0 0 0 12.641.067

B. Outflows 18.995.033 1.837.265 2.027.674 2.227.268 2.638.678 2.908.585 2.908.585

Investition 18.995.033 0 0 0 0 0 0 

Operational costs 0 898.580 1.062.399 1.259.663 1.497.233 1.783.383 1.783.383

Salaries 0 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600

Taxes  0 81.885 108.475 110.804 39.845 23.603 23.603

Part for funds 0 0 0 0 0 0 0 

Obligations towards financial sources 0 0 0 0 0 0 0 

C. Net inflows 0 502.655 279.046 336.082 1.215.822 1.985.565 14.626.632
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1.17.1.1.8. Financial and market evaluation 
of the project 

The financial and market evaluation of 
the project is most important for determining 
whether to implement the project. Hereinafter, 
it is considered in two ways, both static and 
dynamic evaluation of the project. 

Static evaluation of project. The static 
evaluation of the investment analyzes the av-
erage annual value of the costs for supplying 
means of production and the average annual 
value of the revenues generated from this 
production (Tab. 85). 

T a b l e  85 
Statical assessment of the project 

Indicator Value of the indicator 
Net profit per employee 779.973 
Cumulativity 0,00% 
Gross salary per employee 285.600 
Energetic intensitiveness 6,68% 
Economy of the production 0,76 
Reproductive capacity 5,58% 

 
The analysis necessary for making a 

static evaluation of the project are used data 
taken from the balance sheet and the financial 
success of the project. The static evaluation 
should give an insight of the equipment and 
the efficiency of the project. 

The gross profit per employee is the ratio 
between average revenues and the number of 
workers in manufacturing. 

Accumulation shows the amount of allo-
cated profit in terms of total investments. 

Calculation of gross salary per employee 
shows the average gross salary in relation to 
the total number of employes. 

Energy intensity indicates the energy 
consumption in relation to average ivestments 
for procurement of tangible assets for realizing 
the everyday production. The calculation in 
Table 85 shows that energy costs take 6.68% 
of total tangible costs used during one produc-
tion year. 

The economy of production represents a 
ratio between the market value of production 
and the average costs made during one pro-
duction year. The production is considered 
economical if the economy coefficient is 
greater than 1. Since production costs are 
higher than the selling price of the products, 
the economy coefficient is 0,76, so the pro-
duction is not economical. Reproductive ability 
is the ratio between amortization investments 
and the allocated profits on one hand, and to-
tal investments in one production year on the 
other. 

Dynamic Assessment. Dynamic evalua-
tion shows the profitability and liquidity of the 
project. The profitability analysis starts with 
the economy course of the project that shows 
the economic potential of the project (Tab. 
86). Unlike static analysis, dynamic analysis 
includes the time factor, i.e. analyzes the in-
vestment by years in accordance with the 
economic course of the project. 

T a b l e  86 
Economic course of the project 

Indicator Year 

 0 1 2 3 4 5 6 

А. Inflows 0 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 17.535.217 

Total revenue 0 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 4.894.150 

Balance of the product value 0 0 0 0 0 0 12.641.067 

B. Outflows 18.995.033 1.757.540 2.027.674 2.227.268 2.638.678 2.908.585 2.908.585 

Investition 18.995.033 0 0 0 0 0 0 

Operational costs 0 818.854 1.062.399 1.259.663 1.497.233 1.783.383 1.783.383 

Salaries 0 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600 

Taxes  0 81.885 108.475 110.804 39.845 23.603 23.603 

Part for funds 0 0 0 0 0 0 0 

c. Net inflow –18.995.033 582.380 279.046 336.082 1.215.822 1.985.565 14.626.632 
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Net inflows consist of net profits and the 
amortization which is separated from operat-
ing costs in the table. Net profits show positive 
results from the project’s operation. 

Return of investment period. Return of 
investment period represents the economic 
efficiency of the investment being evaluated 
according to the time required to repay all 
funds invested in the investment from the 
revenues derived from that investment (Tab. 
87). 

Table 87 shows the required years nec-
essary for returning the investment, and that is 
the period when the net inflows will cover the 
full investment costs investment and thereby 
would achieve zero–balance. According to the 
calculation shown in the same Table, the re-
payment period of investment is 12 years and 
4 months. 

Present net value of the project. The 
present net (capital) value of the project aims 
to minimize any future effects of the project of 
their current value. Relative present net value 
of the project is calculated by discount factor 
of 10% and is 40,34% of the investments’ 
value (Tab.88). According to the results ob-
tained, the capital value of the investment is 
less than 0 amounts is –8.818.991 denars, 

which means it is unacceptable as economi-
cally inefficient investment. 

T a b l e  87 
Return of investment period 

Year Net inflow from 
economic course 

Cumulative of net 
inflows 

0 –18.995.033 –18.995.033 

1 582.380 –18.412.653 

2 279.046 –18.133.607 

3 336.082 –17.797.525 

4 1.215.822 –16.581.702 

5 1.985.565 –14.596.137 

6 1.985.565 –12.610.573 

7 1.985.565 –10.625.008 

8 1.985.565 –8.639.443 

9 1.985.565 –6.653.879 

10 1.985.565 –4.668.314 

11 1.985.565 –2.682.749 

12 1.985.565 –697.184 

13 1.985.565 1.288.380 

14 1.985.565 3.273.945 

T a b l e  88 
Net present value at discount factor 10% 

Indicator 0 1 2 3 4 5 6 

Net inflow –18.995.033 582.380 279.046 336.082 1.215.822 1.985.565 14.626.632 

Discount factor 1,000000 0,909091 0,826446 0,751315 0,683013 0,620921 0,564474 

Discount net inflow –18.995.033 529.437 230.616 252.504 830.423 1.232.879 8.256.353 

Capital value –18.995.033 –18.465.596 –18.696.213 –18.948.716 –18.118.293 –16.885.414 –8.629.061 

5. Relative net present value     40,34% 

 
Internal profitability rate. The internal 

profitability rate is the rate in which the pre-
sent net value of the project equals to zero. It 
equates the present value of negative net val-
ues in the economic course of the project with 
the current values of positive inflows. In this 
case, the internal profitability rate has a value 
lower than 0, indicating that the investment is 
not efficient and is followed by loss of 3,06% 
(Tab. 89). The calculated internal rate of –
3,06% shows the extent of effective interest 

calculation of the assets invested in the in-
vestment or the level of profitability of the in-
vestment. 

Sensitivity analysis. Sensitivity analysis 
shows how profitable or economically worth 
the investment is by calculating the fixed costs 
and the level of influence on the revenues 
(Tab. 90). Forecasts suggest that this invest-
ment is not profitable due to the low revenue 
values compared to the necessary production 
costs. 
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T a b l e  89 
Internal profitability rate (MKD) 

Year Net inflow Lower discount rate Bankable net inflow Higher discount rate Bankable net outflow 

0 –18.995.033 1,000000 –18.995.033 1,000000 –18.995.033 

1 582.380 0,909091 529.437 0,900901 524.667 

2 279.046 0,826446 230.616 0,811622 226.480 

3 336.082 0,751315 252.504 0,731191 245.741 

4 1.215.822 0,683013 830.423 0,658731 800.900 

5 1.985.565 0,620921 1.232.879 0,593451 1.178.336 

6 1.985.565 0,564474 1.120.800 0,534641 1.061.564 

7 1.985.565 0,513158 1.018.909 0,481658 956.364 

8 1.985.565 0,466507 926.281 0,433926 861.589 

9 1.985.565 0,424098 842.073 0,390925 776.206 

10 1.985.565 0,385543 765.521 0,352184 699.285 

11 1.985.565 0,350494 695.928 0,317283 629.987 

12 1.985.565 0,318631 632.662 0,285841 567.555 

13 1.985.565 0,289664 575.147 0,257514 511.311 

14 1.985.565 0,263331 522.861 0,231995 460.641 

Capital value of the investition –8.818.992 –9.494.407 

Internal profitability rate –3,06% 

 
T a b l e  90 

Sensitivity of investment analysis (MKD) 

Indicator Fixed Variable Total 

1. Tangible costs 179.716 718.864 898.580 

2. Amortization 1.058.994 0 1.058.994 

3. Intangible costs 68.880 275.520 344.400 

4. Salaries 599.760 257.040 856.800 

5. Taxes 8.189 73.697 81.885 

6. Funds 0 0 0 

Total expenses 1.915.539 1.325.121 3.240.660 

Total income   2.339.920 

Remainder   –900.740 

1.17.1.2. Simulation 2 
The second simulation concerns the fi-

nancial analysis of the project that does not 
include costs for investments in construction 
objects and technical equipment. The as-
sumption is that the objects are already built, 
and the equipment exists. The investments 

include only investments for purchasing basic 
flock. 

1.17.1.2.1. Investments in permanent (fixed) 
assets 

The total procurement of fixed assets 
comprises the purchasing of basic flock: 100 
milking sheep and 6 rams of the Merinoland-
schaf breed. The total cost for their purchase 
also include transport costs, costs for selec-
tion of breeding heads and quarantine costs 
that amount to 4.331.415 denars, or 70.429 
euros. These costs are shown in details in 
Table 68 of the previous simulation. 

1.17.1.2.2. Production costs 
The production costs are divided into 

tangible and intangible costs. The tangible 
costs include the costs for basic materials 
(food for animal husbandry) and subsidiary 
materials (Tab. 91). Other expenses include: 
insurance costs of basic flock, costs for per-
sonal income and amortization of basic flock. 
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Т a b l e  91 
Production costs 

Type of cost 
Total 

(MKD) 
Total 
(EUR) 

1. Tangible costs 894.450 14.544 

1.1. Basic materials 750.880 12.209 

1.2. Subsiduiary materials 143.570 2.334 

2. Insurance 250.305 4.070 

3. Gross salaries 856.800 13.932 

4. Amortization 866.283 14.086 

Total 2.867.838 46.632 

 
Since all costs (except amortization 

costs) are the same as in the previous simu-
lation, their detailed calculation is not shown 
separately in this simulation. The following 
table (Tab. 92) shows the calculation of amor-
tization for primary flock. 

T a b l e  92 
Calulation of amortization 

Basic asset Measurement unit Basic flock

Amortization basis MKD 4.331.415 

Amortization rate (%) 15 

Annual amount of 
amortization MKD 649.712 

Repay per years 

0 МКD 0 

1 МКD 3.681.703 

2 МКD 3.031.991 

3 МКD 2.382.278 

4 МКD 1.732.566 

5 МКD 1.082.854 

6 МКD 433.142 

Value at the end of the duration 

Correction of the value МКD 3.898.274 

Net book value МКД 433.142 

1.17.1.2.3. Recapitulation of tangible and 
intangible production costs 

Movement of tangible and intangible pro-
duction costs in the first five years of the in-
vestment are shown in Table 93. 

1.17.1.2.4. Calculation of total revenue 
Revenue from operations remains the 

same as in the first simulation because of the 
same amount of investment in the basic flock 
and the same amount of subsidies expected 
by years (Tab. 94). 

1.17.1.2.5. Calculation of current assets 
Current assets are different because of 

the changes in tangible operational 
costs.Their value amount to 804.502 denars 
(Tab. 95). This value is lower than the value of 
current expenses at the previous simulation 
due to lower production costs (tangible costs) 
that are reduced for the investment value. 

1.17.1.2.6. Investment financing sources 
and commitments towards them 

Total investments represent a set of basic 
and current assets necessary for production. 
The total investments value amounts 
5.135.917 denars (Tab. 96). Total investments 
are enabled by the down payment (100%) 
without credit funds. 

1.17.1.2.7. Balance sheet and financial 
course of the project 

Income Statement. Despite the reduce-
tion in the costs’ value, the income statement 
shows a loss in the financial operations of the 
project (Tab. 97) again. The reason is the high 
investment costs for the purchasing basic 
flock. However, this simulation shows greater 
profitability of the investment in relation to the 
previous one. All six analyzed years of the in-
come statement end with a loss, so at the end 
of the year the profit is not allocated. 

Cost price. The calculation of production 
cost price shows that the production costs in 
the first four years are greater than the reve-
nues made in the same years (Tab. 98). Prof-
itability of the production is noted in the next 
two analyzed years of production. 

Financial course of the project.The 
analysis of financial course of the project 
shows positive results from net inflows in all 
the analyzed years (Tab. 99). Thus, the differ-
ence between projected inflows and outflows 
of finances give positive values which in the 
last years of the project increase. Positive net 
inflows indicate that the project during the 
year earned cash flows that confirms its liquid-
ity. 
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T a b l e  93 
Recapitulation of the production costs (MKD) 

Type of cost Year 
 2014 2015 2016 2017 2018 

Basic materials 750.880 901.056 1.081.267 1.297.521 1.557.025 
Subsidiary materials 143.570 157.213 174.266 195.582 222.228 
Insurance 344.400 413.280 495.936 595.123 714.148 
Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 
Amortization 649.712 649.712 649.712 649.712 649.712 
Total costs 2.745.362 2.978.061 3.257.981 3.839.538 4.244.713 

T a b l e  94 
Total revenues per year (MKD) 

Type of product Year 
 2014 2015 2016 2017 2018 

Milk 274.400 268.800 319.200 408.000 520.800 
Lambs for breeding (m) 975.000 975.000 1.050.000 1.650.000 2.100.000 
Lambs for breeding (f) 780.000 780.000 840.000 1.320.000 1.680.000 
Wool 12.480 12.240 15.960 20.400 26.040 
Manure 15.600 15.300 19.950 25.500 32.550 
Subsidies      
Sheep 100.000 183.000 232.000 306.000 376.000 
Female lambs 35.000 45.500 49.000 77.000 98.000 
Milk 27.440 26.880 37.240 47.600 60.760 
Rams 120.000 0 0 0 0 
Total 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 

T a b l e  95. 
Necessary current assets 

Type of current assets Total annual 
necessity 

Number of 
bounded days 

Turnover 
coefficient 

Necessary current 
assets in MKD 

А. Current assets    967.314 
Permanent current assets    804.819 
Supplies of raw materials and repro 
materials и репроматеријали 894.450 10 36 24.846 
Supplies of unfinished production 2.339.920 120 3 779.973 
Other current assets    162.494 
Assets on gyro account  2.339.920 10 36 64.998 
Receivables 2.339.920 15 24 97.497 
B. Sources of current operation    162.811 
1. Suppliers 894.450 15 24 37.269 
2. Amortization 649.712 30 12 54.143 
3. Gross salaries 856.800 30 12 71.400 
C. Necessary current assets (А–B)    804.502 
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T a b l e  96 
Allocation of investments 

Structure of the assets Value in MKD Value in EUR Participation (%) 

Fixed assets 4.331.415 70.430 84 

Current assets 804.502 13.081 16 

Total 5.135.917 83.511 100 

T a b l e  97 
Income statement 

Indicator Investment project years 

 2014 2015 2016 2017 2018 2019 

А. Expenditures 2.745.362 2.978.061 3.257.981 3.839.538 4.244.713 4.244.713 

1. Costs of sold items 2.745.362 2.978.061 3.257.981 3.839.538 4.244.713 4.244.713 

1.1. Tangible expenses 894.450 1.058.269 1.255.533 1.493.103 1.779.253 1.779.253 

1.1.1. Basic materials 750.880 901.056 1.081.267 1.297.521 1.557.025 1.557.025 

1.1.2. Subsidiary materials 143.570 157.213 174.266 195.582 222.228 222.228 

1.2. Insurance 344.400 413.280 495.936 595.123 714.148 714.148 

1.3. Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600 

1.4. Amortization 649.712 649.712 649.712 649.712 649.712 649.712 

2. Financing expenditures 0 0 0 0 0 0 

2.1. Interests 0 0 0 0 0 0 

2.2. Other financing expenditures 0 0 0 0 0 0 

B. Revenues 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 4.894.150 

1. Revenues from sold items 2.057.480 2.051.340 2.245.110 3.423.900 4.359.390 4.359.390 

2. Other revenues 282.440 255.380 318.240 430.600 534.760 534.760 

В. Profit before taxation 0 0 0 14.962 649.437 649.437 

C. Loss before taxation  405.442 671.341 694.631 0 0 0 

Taxes, salaries and other expenses 
from the profit 40.544 67.134 69.463 1.496 64.944 64.944 

D. Financial year profit 0 0 0 13.465 584.493 584.493 

E. Financial year loss 445.986 738.475 764.094 0 0 0 

Loss coverage from the previous years 0 445.986 1.184.462 1.948.556 1.935.091 1.350.598 

F. Net profit for allocation 0 0 0 0 0 0 

G. Net loss 445.986 1.184.462 1.948.556 1.935.091 1.350.598 766.104 

Part for common consumption 0 0 0 0 0 0 

Part for storing 0 0 0 0 0 0 

Part for other funds 0 0 0 0 0 0 

З. Not allocated profit 0 0 0 0 0 0 
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T a b l e  98 
Cost price 

Value per years (in MKD) 
Indicator 

2014 2015 2016 2017 2018 2019 

1. Tangible expenses 894.450 1.058.269 1.255.533 1.493.103 1.779.253 1.779.253 

1.1. Basic materials 750.880 901.056 1.081.267 1.297.521 1.557.025 1.557.025 

1.2. Subsidiary materials 143.570 157.213 174.266 195.582 222.228 222.228 

2. Insurance 344.400 413.280 495.936 595.123 714.148 714.148 

3. Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600 

4. Amortization 649.712 649.712 649.712 649.712 649.712 649.712 

5. Taxes and salaries 40.544 67.134 69.463 1.496 64.944 64.944 

6. Common consumption 0 0 0 0 0 0 

Cost price of the products 2.785.906 3.045.195 3.327.444 3.841.035 4.309.657 4.309.657 

Market price of the products 2.057.480 2.051.340 2.245.110 3.423.900 4.359.390 4.359.390 

Remainder –728.426 –993.855 –1.082.334 –417.135 49.733 49.733 

T a b l e  99 
Financial course of the project 

Indicator Year 

 0 1 2 3 4 5 6 

А. Inflows 5.135.917 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 6.131.794

Total revenue 0 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 4.894.150

Sources for financing 5.135.917 0 0 0 0 0 0 

Balance of the product value 0 0 0 0 0 0 1.237.644

B. Outflows 5.135.917 1.791.794 1.982.203 2.181.796 2.596.199 2.945.797 2.945.797

Investition 5.135.917 0 0 0 0 0 0 

Operational costs 0 894.450 1.058.269 1.255.533 1.493.103 1.779.253 1.779.253

Salaries 0 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600

Taxes  0 40.544 67.134 69.463 1.496 64.944 64.944 

Part for funds 0 0 0 0 0 0 0 

Obligations towards financial 
sources 0 0 0 0 0 0 0 

C. Net inflow 0 548.126 324.517 381.554 1.258.301 1.948.353 3.185.997

 
1.17.1.2.8. Financial and market evaluation 

of the project 
The financial and market evaluation of 

the project, as in the previous simulation is 
considered in terms of static and dynamic as-
sessment of the investment. 

Stastic evaluation. The statistic evalua-
tion was made for the investment, not includ-
ing costs for construction and technological 
materials (Tab. 100). The existing amortiza-
tion only applies to basic flock. 

Compared to the first simulation, the 
analysis shows that there isn’t any change in 
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gross salaries per employee, and therefore 
the gross profit remains the same. Because of 
the fact that the loss is not allocated (which is 
shown in the income statement), the accumu-
lation in this simulation is 0% too. 

Т a b l e  100 
Statical assessment of the project 

Indicator Value of the indicator 

Net profit per employee 779.973 

Cumulativity 0,00% 

Gross salary per employee 285.600 

Energetic intensitiveness 2,19% 

Economy of the production 0,86 

Reproductive capacity 12,65% 

 

Difference could be noted in energy in-
tensity, the economics of production and re-
productive ability of the project. According to 
Table 100, the utilization of energy in one pro-
duction year covers 2.19% of total tangible 
costs realized in the same year. The average 
coefficient of the production economy 
amounts to 0.86 (value less than 1) and 
shows that production is not economical. If the 
economy of production in this simulation is 
monitored for each year separately, the value 
of the economy coefficient rises above 1 
(1,01) in the last two analyzed years, i.e. in 
the fifth and sixth year, which confirms the 
economy of production in these two years. 

Dynamic assessment. The results in 
Table 101 show the economic course of the 
project over five years. The difference be-
tween inflows and outflows of funds show 
positive results. 

T a b l e  101 
Economic course of the project 

Indicator Year 

 0 1 2 3 4 5 6 

А. Inflows 0 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 6.131.794 

Total revenue 0 2.339.920 2.306.720 2.563.350 3.854.500 4.894.150 4.894.150 

Balance of the product value 0 0 0 0 0 0 1.237.644 

B. Outflows 5.135.917 1.791.794 1.982.203 2.181.796 2.596.199 2.945.797 2.945.797 

Investment 5.135.917 0 0 0 0 0 0 

Operational costs 0 894.450 1.058.269 1.255.533 1.493.103 1.779.253 1.779.253 

Salaries 0 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600 

Taxes  0 40.544 67.134 69.463 1.496 64.944 64.944 

Part for funds 0 0 0 0 0 0 0 

C. Net inflow –5.135.917 548.126 324.517 381.554 1.258.301 1.948.353 3.185.997 

 
Return of investment period. The 

analysis of the return of investment period 
shows that in the sixth year of the project, the 
investment will not only be paid, but the pro-
ject would also make profit. According to this 
calculation, the investment will be fully paid 
and the difference between total expenditures 
and incomes will be equal to zero for 5 years 
and 3 months. 

Present net value. Relative present net 
value is calculated by discount factor of 10%. 
Its value is 4.19% of the total investment value 
(Tab. 103). 

Internal profitability rate. The internal 
profitability rate is 10.39% (Tab. 104). It is cal-
culated using two discount rates, lower and 
higher, or 10% and 11% respectively. Internal 
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profitability rate has a positive value, higher 
than zero, indicating that the investment has 
an effective interest calculation of assets in-
vested in the investment, or the profitability 
rate of the investment is positive, and the in-
vestment is efficient. 

Sensitivity analysis. The sensitivity 
analysis shows a high profitability rate due to 
higher amortization costs that are completely 
fixed costs and costs for salaries that are 
mostly fixed costs (Tab. 105). 

Т a b l e  102 
Return of investment period 

Year 
Net inflow from 

economic course 
Cumulative of net 

inflows 
0 –5.135.917 –5.135.917 
1 548.126 –4.587.791 
2 324.517 –4.263.275 
3 381.554 –3.881.721 
4 1.258.301 –2.623.420 
5 1.948.353 –675.066 
6 1.948.353 1.273.287 
7 1.948.353 3.221.640 

T a b l e  103 
Net present value (MKD) 

Indicator 0 1 2 3 4 5 6 
Net inflow –5.135.917 548.126 324.517 381.554 1.258.301 1.948.353 3.185.997
Discount factor 1,000000 0,909091 0,826446 0,751315 0,683013 0,620921 0,564474
Discount net inflow –5.135.917 498.296 268.196 286.667 859.436 1.209.774 1.798.412
Capital value –5.135.917 –4.637.621 –4.369.425 –4.082.758 –3.223.322 –2.013.548 –215.135
5. Relative net present value      4,19%

T a b l e  104 
Internal profitability rate (MKD) 

Year Net inflow Lower discount rate Bankable net inflow Higher discount rate Bankable net outflow 

0 –5.135.917 1,000000 –5.135.917 1,000000 –5.135.917 
1 548.126 0,909091 498.296 0,900901 493.807 
2 324.517 0,826446 268.196 0,811622 263.385 
3 381.554 0,751315 286.667 0,731191 278.989 
4 1.258.301 0,683013 859.436 0,658731 828.882 
5 1.948.353 0,620921 1.209.774 0,593451 1.156.253 
6 1.948.353 0,564474 1.099.795 0,534641 1.041.669 
7 1.948.353 0,513158 999.813 0,481658 938.441 

Capital value of the investment 86.060  –134.491 
Internal profitability rate   10,39 

T a b l e  105 
Sensitivity analysis 

Indicator Fixed Variable Total 

1. Tangible costs 178.890 715.560 894.450 
2. Amortization 649.712 0 649.712 
3. Intangible costs 68.880 275.520 344.400 
4. Salaries 599.760 257.040 856.800 
5. Taxes 4.054 36.490 40.544 
6. Funds 0 0 0 
Total expenses 1.501.297 1.284.610 2.785.906 
Total income   2.339.920 
Remainder   –445.986 
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1.17.2. FINANCIAL ANALYSIS OF THE INVESTMENT – REPRO-CENTER FOR GOATS 
OF THE ALPINE AND SAANEN BREEDS  

For preparation of financial analysis 
Repro-center for goats of Alpine and Saanen 
breed, all the values are reduced to the same 
measurement units. Financial data are shown 
in denars and in euros, using perrmanent 
prices. 

As in investment for repro-center for she-
ep from Merinolandschaf breed, this financial 
analysis is also made in two simulations. First 
financial analysis despite the investment in 
basic flock covers and investments in con-
struction buildings and technological materials 
as part of the investments for procurement of 
fixed assets. The second simulation analyzes 
the basic assets of purchasing basic flock, 
assuming that the buildings and technological 
materials already exist. 

1.17.2.1. Simulation 1 
The first step in financial analysis is to 

determine the cost of fixed and permanent 
current assets, then the financing sources and 
commitments towards them.This section 
covers the inputs and outputs in the pro-
duction in order to have to have under control 
the neccessary costs and the financial 
success of the project. 

1.17.2.1.1. Investments in permanent 
(fixed) assets 

Permanent or fixed assets are used 
permanently, i.e. they are gradually spent, so 
they are available for many years. Because 
they are not spent in one production cycle, 
they gradually transfer its value to new pro-
ducts. 

In this financial analysis, investment in 
fixed assets related to the cost of purchasing 
basic flock, construction of facilities and 
procurement of technological equipment (Tab. 
106). 

The investment in basic flock includes 
purchase of 100 heads of goats and 6 male 
goats. It amounts 4.135.845 denars or 67.250 
euros. The euro’s value is calculated accord-
ing to the exchange rate of the National Bank 
of RM (06.03.2012), i.e. average rate of 61,5 

denars and the same will be used in the fur-
ther calculations of the financial analysis. 

The total investment in fixed assets (cost 
of purchasing basic flock, building facilities 
and technological equipment) amount to 
20.684.245 denars or 336.329 euros (Tab. 
107). The largest share in total fixed assets 
belong to the construction of buildings which 
is 14.822.400 denars (241.015 euros) from 
total investments. 

1.17.2.1.2. Production costs 
Production costs consist of tangible and 

intangible costs that are necessary for normal 
functioning of the project. These costs are 
elaborated in details in the following tables. 

Tangible production costs. Basic material 
of production is the food for animal husbandry, 
including its component parts. Subsidiary ma-
terials project: veterinary services (medicines 
and vaccines), hygienics and disinfectants, 
electricity, wood and water. It covers most of 
the material costs, and its value is 696.520 
denars, or 11.326 euros. Subsidiary materials 
amount to 182.210 dinars (2.963 euros). The 
total value of projected tangible costs amounts 
887.360 denars, or 14.429 euros (Tab. 108). 

Investment maintenance requires rela-
tively small investment because we are talking 
about new equipment and new facilities. Its 
value is 8.630 denars or 140euros (Tab. 109). 

Insurance costs. Other costs necessary 
for normal implementation of the activities also 
include intangible costs, or insurance costs for 
the basic flock. The construction objects and 
the equipment will not be insured. The total 
value of the insurance costs is 344.400 de-
nars (5.600 euros), (Tab. 110). 

Calculation of gross salaries. In deter-
mining the required number of workers have 
been projected three workers, of which one 
with a high education. Due to the necessity of 
constant engagement of the employees, the 
gross monthly salary will be paid for 12 
months. The sum of the gross salaries paid 
monthly within one year represents an annual 
cost of salary and amounts 856.800 denars, 
or 13.932 euros (Tab.111). 
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Costs for purchasing basic flock 

Type of cost Measurement 
unit Quantity Unit price 

(MKD) 
Total  

(MKD) 
Total  
(EUR) 

1. Basic flock 3.444.000 56.000 
Milking goats (ewe) no. 100 30.750 3.075.000 50.000 
Male goats no. 6 61.500 369.000 6.000 
2. Costs for breeding heads selection from Germany 186.345 3.030 
Airplane tickets no. 3 30.750 92.250 1.500 
Overnight no. 9 6.150 55.350 900 
Daily wages no. 9 4.305 38.745 630 
3. Quarantine costs for 30–day period 505.500 8.220 
3.1. Food expences 92.220 1.500 
Hay kg 63.600 1.034 63.600 1.034 
Concentrate kg 28.620 465 28.620 465 
3.2. Costs for laboratory analysis 413.280 6.720 
Serological testing of brucellosis no. 106 1.845 195.570 3.180 
Parasitic laboratory analysis of lungs and rumen no. 106 1.845 195.570 3.180 
Serological testing – Q fever no. 6 1.845 11.070 180 
Elisa–test with negative results of blue tongue no. 6 1.845 11.070 180 
Total costs for purchasing basic flock 4.135.845 67.250 

T a b l e  107 
Total investment in fixed assets 

Type of fixed assets Measurement unit Quantity Unit price
(MKD) 

Total  
(MKD) 

Total  
(EUR) 

1. Basic flock no. 160  4.135.845 67.250 
2. Construction objects    14.822.400 241.015 
For goat housing m2 670 17.220 11.537.400 187.600 
Effluent with fence m2 670 600 402.000 6.537 
Barn m2 150 2.000 300.000 4.878 
Storage (for concentrate, food...) m2 50 17.220 861.000 14.000 
Building for accommodating workers m2 40 17.220 688.800 11.200 
Milking room m2 40 17.220 688.800 11.200 
Room for collecting milk m2 20 17.220 344.400 5.600 
3. Technological equipment    1.726.000 28.065 
Lacto freezer (from 200 litres) no. 2 120.000 240.000 3.902 
Tractor no. 1 360.000 360.000 5.854 
Caravan no. 1 90.000 90.000 1.463 
Wheelbarrow no. 2 2.500 5.000 81 
Buckets for lamb watering no. 10 1.500 15.000 244 
Wooden feeders for concentrate (4m) no. 10 2.000 20.000 325 
Mobile metal comb. feeders (4m) no. 10 6.000 60.000 976 
Wattering trough (4m) no. 10 3.000 30.000 488 
Boiler for warm water no. 1 6.000 6.000 98 
Milking machine no. 1 900.000 900.000 14.634 
Total    20.684.245 336.329 
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T a b l e  108 
Tangible costs of production 

Type of cost Measurement 
unit 

Quantity Unit price
MKD 

Total 
MKD 

Total 
EUR 

1. Basic materials    696.520 11.326 

 – Hay (lucerne) Kg 35.720 10 357.200 5.808 

 – Concentrate Kg 16.610 18 298.980 4.861 

 – Salt Kg 368 30 11.040 180 

 – Grazing cost Kg 106 50 5.300 86 

– Straw kg 8.000 3 24.000 390 

2. Subsidiary materials    182.210 2.963 

– Veterinary services no. 106 150 15.900 259 

– Disifectants    2.000 33 

– Electricity months 12 5.000 60.000 976 

– Wood m2 10 2.700 27.000 439 

– Water m2 2.577 30 77.310 1.257 

3. Investment maintenance    8.630 140 

Total    887.360 14.429 

T a b l e  109.  
Costs for investment maintenance 

Asset Value 
(MKD) 

Maintenance rate 
(%) 

Amount 
(MKD) 

Amount 
(EUR) 

Technological equipment 1.726.000 0,5 8.630 140 

Total   8.630 140 

T a b l e  110 
Insurance of the basic flock 

Basic flock Value 
MKD 

Premium 
(%) 

Amount 
(MKD) 

Amount 
(EUR) 

Goats 3.075.000 10 307.500 5.000 

Billy goats 369.000 10 36.900 600 

Total 344.400 5.600 

T a b l e  111 
Costs for salaries 

Qualification structure Number of 
workers 

Net salary per 
month 

Qualification 
structure 

Number of workers Net salary per 
month 

Unqualified workers 2 12.000 20.400 489.600 7.961 

Workers with high education 1 18.000 30.600 367.200 5.971 

Total 3 30.000 51.000 856.800 13.932 
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Calculation of amortization. The amor-
tization is part of the transfered value of the 
fixed (basic) assets in the process of repro-
duction. As a basis for calculation of the amor-
tization is used the aqusition value of the as-
sets (Official Gazette of RM, 10/2008). The 
acquisition value of the assets is the purchas-
ing cost of funds increased for the import ex-
pences and taxes as well as all the other ex-
penses relating to the procurement of the 
fixed asset and its release. In accordance with 
the Regulation on the method and the manner 
of calculating amortization (Official Gazette of 
RM, 10/2008) the annual rates of amortization 
amount to 2.5% for construction objects, 15% 
for the basic flock and 10% for technological 
equipment. The amendment of the value 
represents the total amortization, calculated 
for a period of six years (Tab.112). 

Present value represents the balance of 
assets’ value for which we can still calculate 
amortization and this value is added as a bal-
ance of the project’s value in the last year of 
the economic life of the project. In this case, 
the technical lifetime of the basic flock ends 
after 5 years. 

1.17.2.1.3. Recapitulation of tangible and 
intangible production costs 

In this case the displayed total costs are 
projected for the first five years of project 

(Tab.113). The increase of certain costs from 
year to year is due to the increase of the basic 
flock and the need for greater investment in 
means of production. 

1.17.2.1.4 Calculation of total revenue 
The income from the operation include 

the produced products of the repro-center: 
milk, kids for breeding and manure, plus the 
subsidies value (Tab. 114). 

The revenues from sales in the first 
(2014) year amount to 2.689.600 denars (Tab. 
115). This year the value of subsidies in-
creases the income for 281.200 denars. In the 
following years, the revenues continue to grow 
from year to year. The increase ot the revenue 
is due to an increase in production capacity, 
as well as the final product. 

The subsidies are calculated according to 
the Regulation on published in Official Gazette 
of RM no. 22/2012, as follows: measure no. 
24 under which the amount of direct payments 
of labeled goat heads from all categories is 
900 denars per head or 300 denars per one 
female kids, measure no. 25 under which the 
direct payments for produced and sold sheep 
milk amount 3.5 denars per litre and measure 
no.26 under which direct payments for the 
purchasing male breeding heads (originals) is 
4.500 denars. 

T a b l e  112 
Calculation of Amortization 

Basic asset Measurement unit Basic flock Construction objects Technological equipment Total 

Amortization basis MKD 4.135.845 14.822.400 1.726.000 20.684.245
Amortization rate (%) 15 2,5 10  
Annual amount of the 
amortization MKD 620.377 370.560 172.600 1.163.537 

Annual amount during the Project 
0 MKD 0 0 0 0 
1 MKD 3.515.468 14.451.840 1.553.400 19.520.708
2 MKD 2.895.092 14.081.280 1.380.800 18.357.172
3 МКD 2.274.715 13.710.720 1.208.200 17.193.635
4 МКD 1.654.338 13.340.160 1.035.600 16.030.098
5 МКD 1.033.961 12.969.600 863.000 14.866.561
6 МКD 413.585 12.599.040 690.400 13.703.025

Value at the end of duration 
Ammmendment of the value МКD 3.722.261 2.223.360 1.035.600 6.981.221
Present value МКD 413.585 12.599.040 690.400 13.703.025
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T a b l e  113 
Recapitulation of the production costs (MKD) 

Type of cost Year 

 2014 2015 2016 2017 2018 

Basic materials 696.520 835.824 1.002.989 1.203.587 1.444.304 

Subsiduiary materials 182.210 200.852 223.222 250.067 282.280 

Insurance 344.400 413.280 495.936 595.123 714.148 

Investment maintenance 8.630 8.630 8.630 8.630 8.630 

Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 

Amortization 1.163.537 1.163.537 1.163.537 1.163.537 1.163.537 

Total costs 3.252.097 3.478.923 3.751.114 4.322.543 4.714.499 

T a b l e  114 
Revenues made in the first year 

Type of product Measurement unit Quantity Unit price MKD Total MKD 

Milk lit. 39.200 20 784.000 

Kids for breeding (m) no. 90 12.000 1.080.000 

Kids for breeding (f) no. 90 9.000 810.000 

Manure kg 15.600 1 15.600 

Subsidies     

Goats no. 100 900 90.000 

Female kids no. 90 300 27.000 

Milk lit. 39.200 3,5 137.200 

Billy goats No. 6 4.500 27.000 

Total    2.970.800 

T a b l e  115 
Expected revenues by years (MKD) 

Type of product Year 

 2014 2015 2016 2017 2018 2019 

Milk 784.000 768.000 1.152.000 1.536.000 2.096.000 2.096.000 

Kid’s for breeding (m) 1.080.000 1.080.000 1.560.000 2.040.000 2.820.000 2.820.000 

Kid’s for breeding (f) 810.000 810.000 1.170.000 1.530.000 2.115.000 2.115.000 

Manure 15.600 15.300 21.600 28.800 39.300 39.300 

Revenues from products 2.689.600 2.673.300 3.903.600 5.134.800 7.070.300 7.070.300 

Goats 90.000 185.400 253.800 342.000 460.800 460.800 

Female kid’s 27.000 27.000 39.000 51.000 70.500 70.500 

Milk 137.200 134.400 201.600 268.800 366.800 366.800 

Male goats 27.000 0 0 0 0 0 

Subsidies 281.200 346.800 494.400 661.800 898.100 898.100 

Total 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 7.968.400 
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1.17.1.1.2. Calculation of current assets 
Current assets are essential for normal 

functioning of the production process. They 
are used not more than one year and at the 
end they are spent. 

Turnover represents the circular flow of 
assets in the process of reproduction while the 
number of bound days represents the duration 
of the turnover of funds. The shorter the time 

of turnover of current assets, the greater eco-
nomic efficiency of investment in those assets. 

The current assets are calculated on the 
basis of the average turnover ratio of the fi-
nances. The necessary current assets amount 
1.015.886 denars, and they represent a re-
mainder of the current assets and the funds 
from current operation (Table 116). 

T a b l e  116 
Necessary current assets 

Type of current assets Total annual 
neccessity 

Number of 
bounded days 

Turnover 
coeficient 

Necessary current 
assets in MKD 

А. Current assets    1.221.221 
Permanent current assets    1.014.916 
Supplies of raw materials and repro 
materials 

887.360 10 36 24.649 

Supplies of unfinished production 2.970.800 120 3 990.267 
Other current assets    206.306 
Assets on giro account 2.970.800 10 36 82.522 
Receivables 2.970.800 15 24 123.783 
B. Sources of current operation    205.335 
1. Suppliers 887.360 15 24 36.973 
2. Amortization 1.163.537 30 12 96.961 
3. Gross salaries 856.800 30 12 71.400 
C. Necessary current assets (А–B)    1.015.886 

 

1.17.1.1.3. Investment financing sources 
and commitments towards them 

Based on previous calculations has been 
made a recapitulation of the necessary funds 
for the investment financing, and an overview 
of the sources of investment financing was 
given. 

Necessary funds for investment finan-
cing. The investments represent a set of in-
vestments in fixed assets and permanent cur-
rent assets. Total investments amount to 
21,700,131 denars or 352,848 euros (Tab. 
117). 

The investments in fixed assets partici-
pate with 95%, while the investment in current 
assets participates with 5% in the total value 
of the investment. 

Financial sources. The financing of the 
investment will be provided by 100% self–
participation that will be spent on procurement 
of fixed and current assets (Tab. 118). 

T a b l e  117 
Investments 

Structure of the 
assets 

Value 
(MKD) 

Value 
(EUR) 

Participation 
(%) 

Fixed assets 20.684.245 336.329 95 

Current assets 1.015.886 16.518 5 

Total 21.700.131 352.848 100 

T a b l e  118 
Investment financing 

Sources Value 
(MKD) 

Value 
(EUR) 

Participation 
(%) 

Self–participation 21.700.131 352.848 100 

Bank loan 0 0 0 

Total 21.700.131 352.848 100 
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1.17.2.1.7. Balance sheet and financial 
course of the project 

The balance sheet is made in order to 
analyze the success from the project opera-
tion. The balance sheet data are used as ini-
tial information for evaluation of the financial 
and market success of the project. 

Income Statement. In accordance with 
Official Gazette of RM (159/2008) the rate for 
calculating taxes and other expenditures is 
10% of the total profit or loss derived as the 
remainder of the revenues and expenditures 

in one financial year. Since the project has a 
net loss at the end of financial periods there is 
no distribution of profit by funds and common 
spending. 

The income statement’s results are made 
for the first six years and the show a loss in 
the first three years of the project’ operation. 
This situation occurs due to the high invest-
ments costs. The loss is fully covered in the 
fourth year, so in the fourth, fifth and sixth 
year the project has a net profit that is subject 
to allocation. Data from the income statement 
are given in table 119. 

T a b l e  119 
Income statement in the dynamics 

Indicator Years 

 2014 2015 2016 2017 2018 2019 

А. Expenditures 3.252.097 3.478.923 3.751.114 4.322.543 4.714.499 4.714.499

1. Costs of sold items 3.252.097 3.478.923 3.751.114 4.322.543 4.714.499 4.714.499

1.1. Tangible expenses 887.360 1.045.306 1.234.841 1.462.283 1.735.214 1.735.214

1.1.1. Basic materials 696.520 835.824 1.002.989 1.203.587 1.444.304 1.444.304

1.1.2. Subsidiary materials 182.210 200.852 223.222 250.067 282.280 282.280

1.1.3. Invesment maintenance 8.630 8.630 8.630 8.630 8.630 8.630

1.2. Insurance 344.400 413.280 495.936 595.123 714.148 714.148

1.3. Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600

1.4. Amortization 1.163.537 1.163.537 1.163.537 1.163.537 1.163.537 1.163.537

2. Financing expenditures 0 0 0 0 0 0

2.1. Interests 0 0 0 0 0 0

2.2. Other financing expenditures 0 0 0 0 0 0

B. Revenues 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 7.968.400

1. Revenues from sold items 2.689.600 2.673.300 3.903.600 5.134.800 7.070.300 7.070.300

2. Other revenues 281.200 346.800 494.400 661.800 898.100 898.100

В. Profit before taxation 0 0 646.886 1.474.057 3.253.901 3.253.901

C. Loss before taxation 281.297 458.823 0 0 0 0 

Taxes, salaries and other expenses 
from the profit 28.130 45.882 64.689 147.406 325.390 325.390

D. Financial year profit 0 0 582.197 1.326.651 2.928.511 2.928.511

E. Financial year loss 309.426 504.705 0 0 0 0 

Loss coverage from the previous years 0 309.426 814.131 231.934 0 0 

F. Net profit for allocation 0 0 0 1.094.717 2.928.511 2.928.511

G. Net loss 309.426 814.131 231.934 0 0 0 

Part for common consumption 0 0 0 110.160 110.160 110.160

Part for storing 0 0 0 109.472 292.851 292.851

Part for other funds 0 0 0 875.085 2.525.500 2.525.500

З. Not allocated profit 0 0 0 0 0 0 
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Cost price. Sum of all production costs 
(materials, services and salaries) established 
the cost of production. The market cost price 
does not include the subsidies because they 
do not affect the products’ price on the market 
The analysis of the market price of production 
subsidies are not included because they do 
not affect pricing of products on the market. 

From Table 120 we can note that the re-
mainder between the sales price and its own 
cost price has a negative value in the first two 
years of production due to lower market price 
of the product of truly necessary production 
costs. 

The cost price per of each product sepa-
rately is shown in Table 121. From the table 
we can see that the production value of the 
products (i.e. production expenses) are higher 
compared to the market value of the products. 

Financial course of the project. The fi-
nancial course of the project includes all com-
ponents (incomes and expenditures) from the 
beginning of the project till the end of the eco-
nomic life of the project. The analysis starts 
with the expenses for the project preparation, 
i.e. with the investments (Tab. 122). 

T a b l e  120 
Cost price (MKD) 

Years  
Indicator 

2014 2015 2016 2017 2018 2019 

1. Tangible expenses 887.360 1.045.306 1.234.841 1.462.283 1.735.214 1.735.214 

 1.1. Basic materials 696.520 835.824 1.002.989 1.203.587 1.444.304 1.444.304 

1.2. Subsidiary materials 182.210 200.852 223.222 250.067 282.280 282.280 

 1.3. Investment maintenance 8.630 8.630 8.630 8.630 8.630 8.630 

2. Insurance 344.400 413.280 495.936 595.123 714.148 714.148 

4. Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600 

5. Amortization 1.163.537 1.163.537 1.163.537 1.163.537 1.163.537 1.163.537 

6. Taxes and salaries 28.130 45.882 64.689 147.406 325.390 325.390 

7. Common consumption 0 0 0 110.160 110.160 110.160 

8. Part for storage 0 0 0 109.472 292.851 292.851 

Cost price of the products 3.280.226 3.524.805 3.815.803 4.689.581 5.442.900 5.442.900 

Market price of the products 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 7.968.400 

Remainder –309.426 –504.705 582.197 1.107.019 2.525.500 2.525.500 

T a b l e  121 
Cost price per unit product 

Type of product Meas. 
unit Quantity Market 

price 
Market 
value 

Participa-
tion (%) 

Allocation 
coeficient

Allocated costs 
per product 

Cost price per 
unit product 

Milk lit. 39.200 20 784.000 29,15 1,20914 947.964 24,18 

Lambs for breeding (m) no. 90 12.000 1.080.000 40,15 1,20914 1.305.869 14.509,65 

Lambs for breeding (f) no. 90 9.000 810.000 30,12 1,20914 979.402 10.882,24 

Manure kg 15.600 1 15.600 0,58 1,20914 18.863 1,21 

Total    2.689.600 100  3.252.097  
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T a b l e  122 
Financial course of the project 

Indicator Year 

 0 1 2 3 4 5 6 

А. Inflows 21.700.131 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 22.687.311

1.Total revenue 0 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 7.968.400

2. Sources for financing 21.700.131 0 0 0 0 0 0 

3. Balance of the product value 0 0 0 0 0 0 14.718.911

B. Outflows 21.700.131 1.772.290 1.947.988 2.156.330 2.711.289 3.162.204 3.162.204

4. Investition 21.700.131 0 0 0 0 0 0 

5. Operational costs 0 887.360 1.045.306 1.234.841 1.462.283 1.735.214 1.735.214

6. Salaries 0 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600

7. Taxes  0 28.130 45.882 64.689 147.406 325.390 325.390

8. Part for funds 0 0 0 0 219.632 403.011 403.011

9. Obligations towards financial sources 0 0 0 0 0 0 0 

C. Net inflows 0 1.198.510 1.072.112 2.241.670 3.085.311 4.806.196 19.525.107

 
The remainder of the inflows and outflows 

of the project by years represents the net 
revenues. The net income course represents 
the cash or assets that are free to use in 
terms of settlement of all financial obligations. 
It is a basis for evaluation of the project’s li-
quidity. Net inflows by year show a positive 
value that confirms the liquidity of the project. 

1.17.2.1.8. Financial and market evaluation 
of the project 

The financial and market evaluation of 
the project is most important for determining 
whether to implement the project. Hereinafter, 
it is considered in two ways, both static and 
dynamic evaluation of the project. 

Static evaluation of project. The analy-
sis necessary for making a static evaluation of 
the project are used data taken from the bal-
ance sheet and the financial success of the 
project. The static evaluation should give an 
insight of the equipment and the efficiency of 
the project (Tab. 123). 

The gross profit per employee is the ratio 
between average revenues and the number of 
workers in manufacturing. Accumulation 
shows the amount of allocated profit in terms 
of total investments. The average accumula-
tion of the investment is 5,09%. Calculation of 
gross salary per employee shows the average 
gross salary in relation to the total number of 
employes. Energy intensity indicates the ener-

gy consumption in relation to average ivest-
ments for procurement of tangible assets for 
realizing the everyday production. The calcu-
lation in Table 123 shows that energy costs 
take 0,07% in total tangible costs used during 
one production year. 

The economy of production represents a 
ratio between the market value of production 
and the average costs made during one pro-
duction year. The production is considered 
economical if the economy coefficient is 
greater than 1. The results show the economy 
of the production which amount 1,23, so the 
investment is economically profitable and the 
production is economical. Reproductive ability 
is the ratio between amortization investments 
and the allocated profits on one hand, and to-
tal investments in one production year on the 
other. 

T a b l e  123 
Static assessment of the project 

Indicator Value of the indicator 
Net profit per employee 990.267 
Cumulativity 5,09% 
Gross salary per employee 285.600 
Energetic intensitiveness 0,07% 
Economy of the production 1,23 
Reproductive capacity 5,36% 
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T a b l e  124 
Economic course of the project 

Year Indicator 

0 1 2 3 4 5 6 

А. Inflows 0 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 22.687.311

Total revenue 0 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 7.968.400

Balance of the product value 0 0 0 0 0 0 14.718.911

B. Outflows 21.700.131 1.772.290 1.947.988 2.156.330 3.806.006 6.090.715 6.090.715

Investition 21.700.131 0 0 0 0 0 0 

Operational costs 0 887.360 1.045.306 1.234.841 1.462.283 1.735.214 1.735.214

Salaries 0 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600

Taxes  0 28.130 45.882 64.689 147.406 325.390 325.390

Part for funds 0 0 0 0 1.094.717 2.928.511 2.928.511

c. Net inflow –21.700.131 1.198.510 1.072.112 2.241.670 1.990.594 1.877.685 16.596.595

 
Dynamic Assessment. Dynamic evalua-

tion shows the profitability and liquidity of the 
project. The profitability analysis starts with 
the economy course of the project that shows 
the economic potential of the project (Tab. 
124). Unlike static analysis, dynamic analysis 
includes the time factor, i.e. analyzes the in-
vestment by years in accordance with the 
economic course of the project 

Net inflows consist of net profits and the 
amortization which is separated from ope-
rating costs in the table. Except the year when 
the investment for starting the project was 
made, the net profits show positive results 
from the operation. 

Return of investment period. Return of 
investment period represents the time re-
quired to repay all funds of the investment 
(Tab.125). The Table shows that in order the 
investment to be returned should pass more 
time. According to the calculations, the re-
payment period of investment is 12 years and 
1 month. 

Net present value of the project. The 
relative present net value of the project is cal-
culated by discount factor of 10%. This 
method aims to minimize any future effects of 
the project of their current value. The relative 
net present value of the investment is 28.32% 
or in average, the investment is worth 
9.951.173 dinars (Tab. 126). 

T a b l e  125 
Return of investment period 

Year Net inflow from 
economic course 

Cumulative of net 
inflows 

0 –21.700.131 –21.700.131 
1 1.198.510 –20.501.621 
2 1.072.112 –19.429.509 
3 2.241.670 –17.187.839 
4 1.990.594 –15.197.245 
5 1.877.685 –13.319.561 
6 1.877.685 –11.441.876 
7 1.877.685 –9.564.191 
8 1.877.685 –7.686.507 
9 1.877.685 –5.808.822 

10 1.877.685 –3.931.138 
11 1.877.685 –2.053.453 
12 1.877.685 –175.768 
13 1.877.685 1.701.916 

Internal profitability rate. The internal-
profitability rate of is the one in which the net 
present value of the project is equal to zero. It 
equates the present value of negative net val-
ues in the economic progress of the project 
with the current values of positive inflows 
(Tab. 127). 

In this case, the internal profitability rate 
has a value lower than 0, indicating that the 
investment is not efficient and is followed by 
loss of 4,16%. The calculated internal rate of –
4,16% shows the extent of effective interest 
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calculation of the assets invested in the in-
vestment or the level of profitability of the in-
vestment. 

Sensitivity analysis. Sensitivity analysis 
shows how profitable or economically worth 
the investment is by calculating the fixed costs 

and the level of influence on the revenues . 
Forecasts suggest that this investment is not 
profitable due to the low revenue values com-
pared to the necessary production costs. 
(Tab. 128). 

T a b l e  126 
Net present value at discount factor 10% 

Indicator 0 1 2 3 4 5 
1. Net inflow –21.700.131 1.198.510 1.072.112 2.241.670 1.990.594 1.877.685 
2. Discount factor 1,000000 0,909091 0,826446 0,751315 0,683013 0,620921 
3. Present value  –21.700.131 1.089.555 886.043 1.684.200 1.359.602 1.165.894 
4. Present net value –21.700.131 –20.610.577 –19.724.534 –18.040.334 –16.680.731 –15.514.837 
5. Relative net present value 28,32% 

T a b l e  127 
Internal profitability rate 

Year Net inflow Lower discount rate Bankable net inflow Higher discount rate Bankable net outflow 
0 –21.700.131 1,000000 –21.700.131 1,000000 –21.700.131 
1 1.198.510 0,909091 1.089.555 0,900901 1.079.739 
2 1.072.112 0,826446 886.043 0,811622 870.150 
3 2.241.670 0,751315 1.684.200 0,731191 1.639.090 
4 1.990.594 0,683013 1.359.602 0,658731 1.311.266 
5 1.877.685 0,620921 1.165.894 0,593451 1.114.314 
6 1.877.685 0,564474 1.059.904 0,534641 1.003.887 
7 1.877.685 0,513158 963.549 0,481658 904.403 
8 1.877.685 0,466507 875.954 0,433926 814.777 
9 1.877.685 0,424098 796.322 0,390925 734.033 

10 1.877.685 0,385543 723.929 0,352184 661.291 
11 1.877.685 0,350494 658.117 0,317283 595.758 
12 1.877.685 0,318631 598.288 0,285841 536.719 
13 1.877.685 0,289664 543.898 0,257514 483.531 

Capital value of the investition –9.294.876  –9.951.173 
Internal profitability rate   –4,16% 

 
T a b l e  128 

Profitability rate (MKD) 

Indicator Fixed Variable Total 
1. Tangible costs 177.472 709.888 887.360
2. Amortization 1.163.537 01.163.537
3. Intangible costs 68.880 275.520 344.400
4. Salaries 599.760 257.040 856.800
5. Taxes 2.813 25.317 28.130
6. Funds 57.931 57.931 115.862
Total expenses 2.070.393 1.325.6963.396.089
Total income 2.970.800
Cover –425.289

1.17.2.2. Simulation 2 
The second simulation is made in order 

to project financial analysis not including the 
costs of the investment in construction objects 
and technical equipment. The assumption is 
that the objects are already built, and the 
equipment exists. The investments include 
only investments for purchasing basic flock. 

1.17.2.2.1. Investments in permanent 
(fixed) assets  

The total procurement of fixed assets 
comprises the purchasing of basic flock: 100 
milking goats of Alpine and Saanen breed (50 
from each breed) and 6 male goats ( 3 from 
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each breed). The total cost for their purchase 
also include transport costs, costs for selec-
tion of breeding heads and quarantine costs 
that amount to 4.135.845 denars or 67.250 
euros. These costs are shown in details in 
Table 106 of the previous simulation. 

1.17.2.2.2. Production costs 
The production costs are divided into 

tangible and intangible costs. The tangible 
costs include the costs for basic materials 
(food for animal husbandry) and subsidiary 
materials. Other expenses include: insurance 
costs of basic flock, costs for personal income 
and amortization of basic flock. (Tab. 129). 

Since all costs (except amortization 
costs) are the same as in the previous simula-
tion, their detailed calculation is not shown 
separately in this simulation. In Table 130 is 
shown only the calculation of amortization for 
primary flock. 

1.17.2.2.3. Recapitulation of tangible and 
intangible production costs 

Movement of tangible and intangible pro-
duction costs of production per years is shown 
in Table 131. In this table are omitted the in-
vestment maintenance costs because it is an-
ticipated the technological equipment and 
construction objects to be existing, so they are 
not included in the this project’s investment. 

1.17.2.2.4. Calculation of total revenue 
Revenue from operations remains the 

same as in the first simulation because of the 
same amount of investment in the basic flock 
and the same amount of subsidies expected 
by years (Tab. 132). 

1.17.2.2.5. Calculation of current assets 
Current assets are different because of 

the changes in tangible operational costs. 

Their value amount to 1.061.270 dinars (Tab. 
133). This value is lower than the value of cur-
rent expenses at the previous simulation due 
to lower production costs (tangible costs) that 
are reduced for the investment value. 

T a b l e  129 
Production costs 

Type of cost Total (MKD) Total (EUR)
1. Tangible costs 878.730 14.288 
1.1. Basic materials 696.520 11.326 
1.2. Subsiduiary materials 182.210 2.963 
2. Insurance 344.400 5.600 
3. Gross salaries 856.800 13.932 
4. Amortization 620.377 10.087 
Total 2.700.307 43.907 

T a b l e  130 
Calulation of amortization 

Basic asset Measurement 
unit 

Basic flock

Amortization basis MKD 4.135.845
Amortization rate (%) 15
Annual amount of amortization MKD 620.377

Payment per years 
0 МКD 0
1 МКD 3.515.468
2 МКD 2.895.092
3 МКD 2.274.715
4 МКD 1.654.338
5 МКD 1.033.961
6 МКD 413.585

Value at the end of the duration 
Correction of the value МКD 3.722.261
Net book value МКD 413.585

 

T a b l e  131 
Recapitulation of the production costs (MKD) 

Type of cost Year 
 2014 2015 2016 2017 2018 
Basic materials 696.520 835.824 1.002.989 1.203.587 1.444.304 
Subsidiary materials 182.210 200.852 223.222 250.067 282.280 
Insurance 344.400 413.280 495.936 595.123 714.148 
Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 
Amortization 620.377 620.377 620.377 620.377 620.377 
Total costs 2.700.307 2.927.133 3.199.324 3.770.753 4.162.709 
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T a b l e  132 
Projected total revenues per year (MKD) 

Type of product Year 
 2014 2015 2016 2017 2018 
Milk 784.000 768.000 1.152.000 1.536.000 2.096.000 
Kid’s for breeding (m) 1.080.000 1.080.000 1.560.000 2.040.000 2.820.000 
Kid’s for breeding (f) 810.000 810.000 1.170.000 1.530.000 2.115.000 
Manure 15.600 15.300 21.600 28.800 39.300 
Subsidies      
Goats 90.000 185.400 253.800 342.000 460.800 
Female kid’s 27.000 27.000 39.000 51.000 70.500 
Milk 137.200 134.400 201.600 268.800 366.800 
Male goats 27.000 0 0 0 0 
Total 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 

T a b l e  133 
Necessary current assets 

Type of current assets Total annual ne-
cessity 

Number of 
bounded days 

Turnover 
coefficient 

Necessary current as-
sets in MKD 

А. Current assets    1.220.981 
Permanent current assets    1.014.676 
Supplies of raw materials and repro materials  878.730 10 36 24.409 
Supplies of unfinished production 2.970.800 120 3 990.267 
Other current assets    206.306 
Assets on gyro account  2.970.800 10 36 82.522 
Receivables 2.970.800 15 24 123.783 
B. Sources of current operation    159.712 
1. Suppliers 878.730 15 24 36.614 
2. Amortization 620.377 30 12 51.698 
3. Gross salaries 856.800 30 12 71.400 
C. Necessary current assets (А–B)    1.061.270 

1.17.2.2.6. Investment financing sources 
and commitments towards them 

Total investments represent a set of basic 
and current assets necessary for production. 
The total investments value amounts 
55.197.115 dinars (Tab. 134). 

T a b l e  134 
Allocation of total investments 

Structure of the 
assets 

Value  
i(MKD) 

Value 
(EUR) 

Participation 
(%) 

Fixed assets 4.135.845 67.250 80 

Current assets 1.061.270 17.256 20 

Total 5.197.115 84.506 100 

Moreover, 80% of them include investt-
ments in fixed assets and 20% investments in 
working capital. Total investments are enabled 
by the down payment (100%) without credit 
funds 

1.17.2.2.7. Balance sheet and financial 
progress of the project 

Income Statement. The income state-
ment is presented in table 135. This simula-
tion shows positive results, i.e., profit allocated 
in all the year of the project’s operation. After 
the realized profit at the end of the financial 
period, the net profit is allocated to the funds, 
and part of it is goes for common consump-
tion. 
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T a b l e  135 

Income statement per years 

Indicator Investment project years 

 2014 2015 2016 2017 2018 

А. Expenditures 2.700.307 2.927.133 3.199.324 3.770.753 4.162.709 

1. Costs of sold items 2.700.307 2.927.133 3.199.324 3.770.753 4.162.709 

1.1. Tangible expenses 878.730 1.036.676 1.226.211 1.453.653 1.726.584 

1.1.1. Basic materials 696.520 835.824 1.002.989 1.203.587 1.444.304 

1.1.2. Subsidiary materials 182.210 200.852 223.222 250.067 282.280 

1.2. Insurance 344.400 413.280 495.936 595.123 714.148 

1.4. Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 

1.5. Amortization 620.377 620.377 620.377 620.377 620.377 

2. Financing expenditures 0 0 0 0 0 

2.1. Interests 0 0 0 0 0 

2.2. Other financing expenditures 0 0 0 0 0 

B. Revenues 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 

1. Revenues from sold items 2.689.600 2.673.300 3.903.600 5.134.800 7.070.300 

2. Other revenues 281.200 346.800 494.400 661.800 898.100 

В. Profit before taxation 270.493 92.967 1.198.676 2.025.847 3.805.691 

C. Loss before taxation  0 0 0 0 0 

Taxes, salaries and other expenses from the profit 27.049 9.297 119.868 202.585 380.569 

D. Financial year profit 243.444 83.671 1.078.808 1.823.262 3.425.122 

E. Financial year loss 0 0 0 0 0 

Loss coverage from the previous years 0 0 0 0 0 

F. Net profit for allocation 243.444 83.671 1.078.808 1.823.262 3.425.122 

G. Net loss for allocation 0 0 0 0 0 

Part for common consumption 85.680 37.652 85.680 110.160 110.160 

Part for storing 24.344 8.367 107.881 182.326 342.512 

Part for other funds 133.420 37.652 885.248 1.530.776 2.972.450 

H. Not allocated profit 0 0 0 0 0 

 
Cost price. The calculation of production 

cost price shows positive results. According to 
that, the production costs will be fully covered 
by revenues generated in the same year. This 
analysis confirms the profitability of the pro-
duction (Tab. 136). 

Financial course of the project. The 
analysis of financial course of the project 
shows positive results from net inflows in all 
the analyzed years. The difference between 
projected inflows and outflows of finances give 
positive values and confirms its liquidity (Tab. 
137). 
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T a b l e  136 
Cost price 

Value per years (in MKD) Indicator 
2014 2015 2016 2017 2018 2019 

1. Tangible expenses 878.730 1.036.676 1.226.211 1.453.653 1.726.584 1.726.584 
1.1. Basic materials 696.520 835.824 1.002.989 1.203.587 1.444.304 1.444.304 
1.2. Subsidiary materials 182.210 200.852 223.222 250.067 282.280 282.280 
2. Insurance 344.400 413.280 495.936 595.123 714.148 714.148 
3. Gross salaries 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600 
4. Amortization 620.377 620.377 620.377 620.377 620.377 620.377 
5. Taxes and salaries 27.049 9.297 119.868 202.585 380.569 380.569 
6. Common consumption 85.680 37.652 85.680 110.160 110.160 110.160 
Cost price of the products 24.344 8.367 107.881 182.326 342.512 342.512 
Market price of the products 2.837.380 2.982.448 3.512.752 4.265.824 4.995.950 4.995.950 
Remainder 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 7.968.400 

T a b l e  137 
Financial course of the project 

Indicator Year 
 0 1 2 3 4 5 6 
А. Inflows 5.197.115 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 9.443.254
Total revenue 0 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 7.968.400
Sources for financing 5.197.115 0 0 0 0 0 0 
Balance of the product value 0 0 0 0 0 0 1.474.854
B. Outflows 5.197.115 1.872.604 1.948.792 2.396.440 3.050.324 3.661.425 3.661.425
Investition 5.197.115 0 0 0 0 0 0 
Operational costs 0 878.730 1.036.676 1.226.211 1.453.653 1.726.584 1.726.584
Salaries 0 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600
Taxes  0 27.049 9.297 119.868 202.585 380.569 380.569 
Part for funds 0 110.024 46.019 193.561 292.486 452.672 452.672 
Obligations towards financial 
sources 0 0 0 0 0 0 0 
C. Net inflow 0 1.098.196 1.071.308 2.001.560 2.746.276 4.306.975 5.781.829

 
1.17.2.2.8. Financial and market evaluation 

of the project 
The financial and market evaluation of 

the project, as in the previous simulation is 
considered in terms of static and dynamic as-
sessment of the investment.. 

Static evaluation. The statistic evalua-
tion was made for the investment, not includ-
ing costs for construction and technological 
materials (Tab. 138). The existing amortizati-
on only applies to basic flock. 

Compared to the first simulation, the 
analysis shows that there isn’t any change in 
gross salaries per employee, and therefore 
the gross profit remains the same. The accu-
mulation is estimated at 3,04%. Energetic in-
tensity indicates the participation of electricity 
costs from 0,02% in the total costs. 

Difference could be observed in the 
economy of production and reproductive abil-
ity. The economy of production shows a posi-
tive value larger than 1, which means that the 
investment is economical and efficient. The 
reproductive ability is 14.97%. 

Т a b l e  138 
Statical assessment of the investition 

Indicator Value of the indicator 
Net profit per employee 990.267 
Cumulativity 3,04% 
Gross salary per employee 285.600 
Energetic intensitiveness 0,02% 
Economy of the production 1,36 
Reproductive capacity 14,97% 
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Dynamic assessment. The results in 
Table 139 show the economic course of the 
project in six analyzed years. The difference 

between inflows and outflows of funds show 
positive results. 

T a b l e  139 
Economic course of the project 

Indicator Year 

 0 1 2 3 4 5 6 

А. Inflows 0 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 7.968.400

1. Total revenue 0 2.970.800 3.020.100 4.398.000 5.796.600 7.968.400 7.968.400

2. Balance of the 
product value 0 0 0 0 0 0 0 

B. Outflows 5.197.115 1.872.604 1.948.792 2.396.440 3.050.324 3.661.425 3.661.425

3. Investment 5.197.115 0 0 0 0 0 0 

4. Operational costs 0 878.730 1.036.676 1.226.211 1.453.653 1.726.584 1.726.584

5. Salaries 0 856.800 856.800 856.800 1.101.600 1.101.600 1.101.600

6. Taxes  0 27.049 9.297 119.868 202.585 380.569 380.569 

7. Part for funds 0 110.024 46.019 193.561 292.486 452.672 452.672 

C. Net inflow –5.197.115 1.098.196 1.071.308 2.001.560 2.746.276 4.306.975 4.306.975

 

 
Return of investment period. The return 

of the investment period analysis shows that 
the investment is fully paid in the fourth year 
and realizes additional revenues that increase 
in the next year (Tab. 140). The investment 
will be paid when the remainder between 
revenues and expenditures will be equal to 
zero, and that is exactly for 3 years and 4 
months. 

Present net value. Relative present net 
value is calculated by discount factor of 15%. 
Its value is 66.53% of the total investment or 
3.457.504 denars (Tab. 141). 

Internal profitability rate. The internal 
profitability ratet is 26.94%. It is calculated us-
ing two discount rates, lower and higher, ie 
10% and 20% (Tab. 142). 

Internal profitability rate has a positive 
value, higher than zero, indicating that the in-
vestment has an effective interest calculation 
of assets invested in the investment, or the 
profitability rate of the investment is positive, 
and the investment is efficient. 

Sensitivity analysis. The sensitivity 
analysis shows cost–effectiveness rate of 
95% (Tab. 143). The production is cost effec-
tive and has a positive financial result. The 
cost–effectiveness rate shows the greatest 
possible economic result that could be 
achieved with the least possible use of funds. 
Therefore it is used for evaluation of the pro-
duction effectiveness and the utilization of 
production resources effectiveness. 

Т a b l e  140 
Return of investment period 

Year Net inflow from 
economic course 

Cumulative of net 
inflows 

0 –5.197.115 –5.197.115 
1 1.098.196 –4.098.918 
2 1.071.308 –3.027.610 
3 2.001.560 –1.026.049 
4 2.746.276 1.720.226 
5 4.306.975 6.027.201 
6 4.306.975 10.334.175 
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T a b l e  141 
Net present value 

Indicator 0 1 2 3 4 5 
1. Net inflow –5.197.115 1.098.196 1.071.308 2.001.560 2.746.276 4.306.975 
2. Discount factor 1,000000 0,869565 0,756144 0,657516 0,571753 0,497177 
3. Capital value –5.197.115 954.953 810.063 1.316.058 1.570.192 2.141.328 
4. Present net value –5.197.115 –4.242.161 –3.432.098 –2.116.040 –545.848 1.595.480 
5. Relative net present value     66,53% 

T a b l e  142 
Internal profitability rate 

Year Net inflow Lower discount rate Bankable net inflow Higher discount rate Bankable net inflow 
0 –5.197.115 1,000000 –5.197.115 1,000000 –5.197.115 
1 1.098.196 0,909091 998.360 0,833333 915.164 
2 1.071.308 0,826446 885.379 0,694444 743.964 
3 2.001.560 0,751315 1.503.802 0,578704 1.158.310 
4 2.746.276 0,683013 1.875.743 0,482253 1.324.400 
5 4.306.975 0,620921 2.674.292 0,401878 1.730.876 
6 4.306.975 0,564474 2.431.175 0,334898 1.442.397 

Capital value of the investment 5.171.637  2.117.997 
Internal profitability rate   26,94% 

T a b l e  143 
Sensitivity analysis 

Indicator Fixed Variable Total 
1. Tangible costs 175.746 702.984 878.730 
2. Amortization 620.377 0 620.377 
3. Intangible costs 68.880 275.520 344.400 
4. Salaries 599.760 257.040 856.800 
5. Taxes 2.705 24.344 27.049 
6. Funds 83.995 83.995 167.990 
Total expenses 1.551.463 1.343.884 2.895.347 
Total income   2.970.800 
Cover   75.453 
Cost–effectiveness rate in %  95% 

1.18. CONDITIONS WHICH INVESTORS OF REPRO-CENTERS  
IN EPR SHOULD MEET 

In order to eliminate all risks of eventual 
unplaned events, our proposal is both repro-
centers (for sheep and goats) to be built on 
two locations, i.e. two farms, so they will form 
two farm units. 

Given that this is still preliminary period, 
in the process of repro-centers’ establishment, 
the municipality should seek investor to real-
ize this Study. Firstly, the investment could be 
realized independently by legal entity, that 
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from the municipality Cesinovo–Oblesevo 
would be relieved by exemption of certain 
taxes (utilities etc). 

As a second option could be imple-
mented certain public–private partnership be-
tween the municipality and the potential in-
vestor with certain benefits that would be 
specified by an additional agreement. 

However, in both cases, in choosing the 
candidates for the formation of the two repro-
centers, preference will be given to those legal 
entities that have extensive experience in 
sheep and goat breeding, which has also 
shown solid production results in the same. If 
decided the project to be implemented with 
public–private partnership as a condition 
would be required the company–partner to 
have a solid credit worthiness. To not expose 
himself to great expenses from the very be-
ginning, it is preferable the investor to possess 
facilities. 

The facilities where the sheep and goats 
would live should meet the following minimal 
requirements: 

– To be sturdily constructed with ade-
quately covered area of minimum 500 square 
meters, and enclosed effluent sized 150% of 
the covered area (special traits are presented 
within this Study), 

– the farm to be provided with hygienic 
water, 
– to be supplied with electricity, 

– the existence of a passable road to the 
farm throughout the year, and acceptable dis-
tance from the paved regional road, 

– The farm should have a quality labor 
(UQW workers) as well as a quality profes-
sional staff (1 BA. Animal husbandry Eng.), 
that would be able to organize the production 
on the farm, and also to carry out the instruc-
tions of the competent national institutions, 

– to own plough surfaces (minimum 50–
100 ha) and pasture area of minimum 250 ha. 

1.19. SWOT ANALYSIS 

(Strengths, weaknesses, opportunities and threats) of the Study for the establishment of re-
gional repro-center in support of animal husbandry in East planning region (sheep and goat breed-
ing) 
Ord. 
No 

Strengths Short notes 

1. Long tradition in sheep and goat breeding In these area, i.e. in the East Planning Region, huge part of 
the population since always found the sheep and goat 
breeding the most important source of existence 

2. Clean environment suitable for development of the 
livestock industries 

Most of the region is located in a clean environment, thus 
creating an opportunity for environmentally clean production

3. Availability of  land for grazing Most of the region is located in hilly and mountainous area, 
which provides an opportunity for development of sheep
and goat breeding 

4. In the Republic of Macedonia there are several 
slaughterhouses licensed for export of lamb and 
kid’s meat in the EU countries. One of them is 
within the region – Stip 

The long tradition of exporting lamb from the Republic of
Macedonia in some EU countries (Italy and Greece), pro-
vides reliable sale of the lamb for high prices (for Easter and
Christmas holidays). The kid’s meet is also exported in the 
last few years. 

5. One of the major livestock markets in the country 
that exists many years is located in this region 

The livestock market in Oblesevo offers an additional oppor-
tunity to sell sheep and goats ( for breeding and slaughter-
ing) 

6. Within the region and beyond there are several 
dairies that purchase sheep and goat milk 

Dairies in the region: Mlekara Osogovo-Milk, vill. Sokolarci, 
while in the region (Stip) its own purchasing center also has 
“Mlekara Zdravje”  which is the largest in Eastern Mace-
donia, purchasing sheep and goat milk during the entire
lactation period 

7. The sheep breed Württemberg and goat breeds 
Alpine and Saanen are already proven in our region 
as a fully acclimatized, characterized by excellent 

The crossbreeds produced between Württemberg and do-
mestic sheep populations have proven to be excellent for 
producing significant quantities of meat and milk. It is the 
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production. same case with the crossbreeds of races and Alpine and 
Saanen with the domestic Balkan goat. 

8. Production of several traditional dairy products from 
sheep and goat milk  

Two main products from sheep and goat milk are white 
cheese salted in brine and cashkawall. Our population uses 
these products for centuries. At the same time, the sheep
milk is quite required by most dairies, and lately it is the 
case with goat milk. 

Ord. 
No Weaknesses Short notes 

1. Drastically reducing the number of people 
interested in working in these branches 

Age of the people occupied with sheep and goat 
breeding is very high. Among young people there is low 
interest in working in this branch. 

2. Very small farms by sheep and goat number 
in EPR. 

According to the conducted analysis, a very small 
percentage of farms in the region are market orientated. 
Most of them are oriented towards meeting the national 
needs in food (milk and meat). 

3. Disorganization of the farmers when selling 
lambs (without prior arrangements with registered 
purchasers) 

In the purchasing season, it is often a case, some 
merchants (usually unregisterd) to offer to one farmer much 
lower lamb price than the actual  

4. Disorganization of the farmers when selling 
milk, (without prior agreement with dairy) 

It is often a case, the farmers before the milking 
season to search for dairy to sell the milk when they act 
individually without a representative of the Association. 

5. Farmers own low productive sheep and goat 
breeds (especially for milk) 

The sheep breeds represented in this region can not 
achieve better production results, and thus higher revenues

6. The selection in flocks is made on the basis of 
on oldfashioned methods and vague assessments 
of the animals’ breeding value 

In this region almost no flock where leading account-
ing and planned parent selection based on professional 
assessment performed for the breeding value of animals, 
based on which selection will take place in flocks 

Ord 
no. Opportunities Short notes 

1. Increasing the size of flocks to a size that will 
provide sustainable production 

Previous existence of small farms only for family 
needs did not provide sufficient profit, and thus sustainable 
production of the farms. The farms need to obtain a 
commercial character. 

2. Forming the both repro-centers will create an 
opportunity for selling breeding animals from three 
breeds (Merinolandschaf , Alpine and Saanen), not 
only in the EPR and the whole country, but also in 
neighbouring countries. 

The need for quality breeding sheep and goats
breeding (the before mentioned breeds) for a longer period 
is exists on the territory of RM. All this promises a cost–
effective operation of the repro-centers. Sometimes the 
neighbouring countries (Bulgaria, the Republic of Serbia, 
etc.) show interest for purchasing breeding heads. 

3. Opening new facilities for milk processing 
which will increase demand for sheep and goat milk 

By opening of new facilities, there is a possibility the 
price of the sheep and goat milk to rise. 

4. By using breed Merinolandschaf in commer-
cial sheep flocks is possible to improve the growth, 
meat quantities and conversion at lambs for meat. 
The use of Alpine and Saanen breeds in the goat 
farms could increase the milk production. 

As a combine breed Merinolandschaf will provide 
faster growth, with better conversion (consumption) of food. 
Alpine and Saanen breeds will increase the milk production 
already in F1 generation, which all together will maximize 
the profit of the farms. 

5. Continuos increase of the financial support in 
sheep and goat breeding 

Continual increase of the subsidies in sheep and goat 
breeding is some relief for farmers, in terms of the cost–
effective operations in these two farm sectors 

6. Reviewing the possibility of direct financial 
support of the repro-centers from the Programme 
for financial support of the agriculture in the 
Republic of Macedonia 

The operation of the repro-centers as production 
facilities, is characterized by huge expenses that could 
threaten the profitability in the operations. Until 2007, there 
was a possibility the officially registered repro-centers to be 
directly supported by the Programme of MAFWM with 
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certain funds that enabled cost–effective operation. It would 
be advisable to find a way for such support again. 

7. Using Merinolandschaf breed is in favor with 
the fulfillment of certain conditions of the Law on 
Quality of agricultural products, in the part 
concerning the quality of lamb meat 

The Article 103 and 105 of the Law on Quality of 
Agricultural Products (Official Gazette of RM no. 140/10) 
state that lamb meat is classified on the slaughter line. 
Crossbreding of Merinolandschaf breed, was proved as 
quite successful in improving the growth and the meat 
parties at lambs, and thus generally the quality of the lamb 

8. When projecting the financial support in the 
animal husbandry industry, regularly to be provided 
greater support for goat breeding, compared to 
other animal husbandry industries in the country. 

Reasons for this are many, but primarily because of 
the Law on ban of breeding goats (moratorium) that was in 
force for 45 years and the damages that are caused on the 
sector with such a reckless act. 

Ord. 
no. Threats Short notes 

1. There is a threat of reducing the grazing 
areas in the East Planning Region 

With the action “Tree Day”, which several years ago is 
conducted throughout the country, so in the EPR, grazing 
areas continuoually decrease, thereby hampering the 
conditions for development of sheep and goat breeding 

2. There is a risk of appearing certain health 
problems in animals 

Despite the fact that vaccination helps in overcoming 
the problem, the threat of brucellosis still exists. The 
previous experiences with the emergence of certain 
diseases in sheep and goats (not known in our country) 
showed that due to a poor knowledge, they can cause 
significant damages (Q–fever, coccidiosis, CAEV, etc.) 

3. Minor sales of breeding lambs and kids from 
the proposed breeds for breeding in the repro-
centers (Merinolandschaf, Alpine and Saanen) 

Experiences with other repro-centers showed that due 
to the high price of breeding heads from different breeds, 
some years the sale of these can be very small, which 
would directly jeopardize the cost–effective operation of the 
repro-centers. Therefore, bigger financial support from the 
state is necessary, whether to purchase such heads by the 
breeders (70:30) or direct financial assistance to repro-
centers themselves. 

1.20. CONCLUSIONS AND RECOMMENDATIONS 

1.20.1. CONCLUSIONS 

According to all that was stated in this 
Study could be presented the following 
conclusions: 

– IPR has significant resources develo-
ping sheep and goat breeding, in terms of 
arable land (as a resource for the production 
of cereal and fodder crops) and in relation to 
pastures (which are used the best only by 
sheep and goats); 

– According to the current numerical 
conditions of the sheep and goats, it is stated 
that the region a potential to increase as the 

number of existing farms, and the number of 
headsper farm, 

– In terms of average sheep number per 
farm, we can say that in some municipalities it 
is satisfactory (Probistip, Stip, Karbinci, Vinica, 
Zrnovci, Cesinovo–Oblesevo), because here 
the number of sheep per farm is more than 
100. In other municipalities (Berovo, Pehcevo, 
Delcevo, Macedonska Kamenica, Kocani), the 
number is significantly below 100 and should 
be worked on increasing the number, to 
improve the profitability of the farms. 
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– Analyzing the average number of goats 
per farm, which on average, for the region is 
five goats per farm, and here we can not 
speak of commercial goat farms. Definitely 
there are goats farms which are exclusively 
for domestic purposes. Slightly larger average 
for the region have Stip with 11 heads and 
Karbinci with 27 goats per farm. 

– In terms of the breed composition of 
sheep, in the EPR is the most common sheep 
populations are Ovce Pole (53.962 heads) 
and the population recorded as Other 
(34.000). Thus, there is a solid base to work 
on genetic improvement of this population, 
both in terms of lactation and in terms of im-
proving the population’ growth and the meat 
parties of the lambs. 

– The situation is similar with the goats, 
considering that from a total of 19.902 goats in 
the region, 8.665 heads of goats are from do-
mestic population, and 9.695 heads belong to 
other populations. Both are potential base for 
improvement, on which should be worked in 
the future. 

– Most indicated legal documents and 
acts are in the interest of development of 
these two strategic animal husbandry indus-
tries, not only in EPR, but in the state, 

– The funds for supporting agriculture, 
and thus those for sheep and goat breeding 
sector are in constant growth (per head of 
sheep/goat, premium for sheep and goat milk, 
subsidy for female head kept for reproduc-
tion), 

– Experiences (positive and negative) 
from the operation of the previous and part of 

the current repro-centers should be seriously 
considered, in order not to repeat the same 
mistakes from the past, when operating this 
type of farms, 

– The proposed technological solutions 
for operation of the both repro-centers are 
based on previous experiences (semi inten-
sive system with maximal utilization of the 
pasture resources) 

– The choice of breed (Merinolandschaf, 
Alpine and Saanen) is made based on the 
long experience with these breeds in sheep 
and goat breeding, 

– The SWOT analysis provided the most 
important strengths and weaknesses in estab-
lishing repro-centers, but also general infor-
mation for the both sectors in the region, 

– In determining the theoretical and real 
needs of quality and high–quality breeding 
heads from the proposed breeds, it was de-
termined that repro-centers won’t have a prob-
lem with the sales of the produced stuff 
(breeding heads, milk), 

– In terms of conditionality and the rela-
tion of the components in the development 
chain of the animal husbandry products from 
the farm to the market, has been shown that 
undoubtedly, the most important for develop-
ing these two areas are meat and dairy indus-
try. Especially in the development of sheep 
and goat breeding, since always, the most im-
portant were the milk production facilities 
which have been the main driving force for 
development of the same. 

1.20.2. SUGGESTIONS 

– When establishing the repro-centers it 
is suggested to give them to a legal person 
who has extensive experience in this area 
((advantage have companies that also have 
some processing facilities (dairies etc.), com-
panies of mixed character with a larger vol-
ume of production, which would secure the 
inflow of funds throughout the year, not only in 
certain periods, etc.)), 

– If they are formed, it must be worked on 
their promotion at the farmers in order to pre-
sent the advantages if breeding these breeds, 

– On the higher level, in the Programs for 
financial support should be included Item on 
direct financial support for farms that raise 
quality and high–quality breeding heads from 
respective breeds that are important for the 
development of sheep and goat breeding, 

– Failure to do so, it should be insisted 
the support of 50% of the purchasing price 
that has been predicted for purchasing breed-
ing head of any breed, to be increased to 70% 
that would significantly help the farmers in the 
procurement on one side, and the other side 
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their interest in purchasing such heads will be 
raised, 

– To establish a contact center within the 
municipality where the repro-centers would be 
formed, so farmers could inform about what 
specifically the repro-centers offer and the 
benefits from it, 

– To bring together the farmer,s breeders 
of sheep and goats, because only if they are 
organized this branch could succeed, 

– Once the association is established, 
farmers could explain their requirements to 
potential purchasers of sheep and goat milk 
as well as lamb and kid’s meat. The coopera-
tion would be officialized with longterm con-
tract, which would significantly increase the 
disposal of the products, 

– An effort should be made to bring well 
known brands from the milk production indus-
try in this region in order to increase the com-
petitiveness, and thus to increase the milk’s 
price. 
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2.1. NON-TECHNICAL SUMMARY 

2.1.1. OVERVIEW OF THE ALTERNATIVES DISCUSSED 

After comparing several locations ac-
cording to the criteria for infrastructure ac-
cessability, traffic access, electricity supply, 
water supplying, reusing the waste for energy 
production, zootechnical norms, possibility for 
construction of necessary facilities, the class 
of the land, distance of the location from natu-
ral and artificial sources of radiation, and the 
sensitivity of biological and regional diversity 
and protection of rare species of flora and 
fauna, as the most favorable solution is cho-
sen the subject location of the part from CP 
576/1, near the locality called Pilavot, the mu-
nicipality of Cesinovo–Obleševo, in the central 
confluence area of the river Bregalnica river, 
at the foot of mountains Osogovo and Plack-
ovica. The selection of the technological proc-
ess is in accordance with the basic objectives 
of the repro-center as wel as the specific geo-

graphic and climatic conditions of the site, i.e. 
it has been chosen the combined stable and 
pasture breeding system. In reviewing the al-
ternatives for managing the technological 
waste and waste waters are projected la-
goons, while the establishment of the biodi-
gester is scheduled to be reviewed as a pos-
sibility in the further operation of the repro-
center. It is projected the dead animals to be 
buried in pit–graves. 

The proposed site is located in an area 
subjected to frequent flooding (confluence 
area of river Zletovica in Bregalnica, according 
to the Center for crisis management in the RM 
is the most frequently flooded place in the Re-
public of Macedonia), and this must be taken 
into account when preparing the project 
documentation for the objects and their loca-
tion in the plot. 

2.1.1.1. ZERO ALTERNATIVE 

If this Project is not realized, the situation 
will remain unchanged, and the following con-
sequences would appear: stagnation in the 
economic development of the community, life 
standard of the local population will remain 
unchanged, other potential investors will not 
show interest for further investment in the 
area, the investment cycle in the broader re-
gion will stagnate, the stagnation in the vol-
ume of the produced articles (milk, meat and 
other products) from sheep or goats that 
would continue to be placed on the domestic 
and foreign markets, stagnation in breeding 
offspring for other breeders or facilities for 
sheep or goat breeding, nonexistence of ge-
netically stable and a quality offspring of the 
small ruminants, loss of planned revenues in 
the budget of R.M. and the municipality of 
Cesinovo–Oblesevo, unchanged outflow of 
foreign exchange from the Republic of Mace-

donia for purchase and import of milk and 
meat from abroad. 

The repro-center in Cesinovo–Oblesevo 
would develop the local economy, according 
to the determinations of the Spatial Plan of the 
Republic of Macedonia and the Programme 
for development of the East (Bregalnica) 
planning region. 

At the foreseen location at a part of the 
CP 576/1, area of 6,4 ha, within a time period 
of 6 years (2013–2018), will be housed 513 to 
523 heads (with the offspring), with the possi-
bility to permanently increase the flock to 300 
or more dairy heads. In order to operate the 
repro-center with this capacity, the heads 
would be housed in the following objects: re-
productive center – facilities, in which the 
animals will be housed, and carried out the 
basic activities, veterinary hospital, rooms for 
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accommodating employees, hayloft and ware-
house. 

The fire protection units from Kocani 
would take care for the fire protection in the 
repro-center. 

When making the final decision for the 
development direction of the repro-center will 
be decided which animal breeds will be bred 
on the subject location. 

If it is decided at the subject location to 
be bred sheep, will be purchased originals 
from the Merinolandschaf breed. 

If the final decision is goat breeding at the 
subject location, would be purchased heads 
from Alpine and Saanen breed. 

For an annual generation of approxi-
mately 104,6 tons of waste for 523 animals at 
the end of the sixth year from the reprocen-
ter’s formation, that contains excreta, brood, 
wasted food from the feeders, it is necessary 
to project lagoons or strictly specified places 

of the yard, for disposal of the manure and 
faecal waste waters from the animals. It can 
be purchased anaerob digester, which would 
enable the use of biogas for heat production 
or a minimal quantity of electricity for own use. 

The operational phase, i.e. the operation 
of the repro-center could begin upon the test-
ing of the installed plants’ correctness within 
the location and the control by the competent 
State Inspection authorities . 

If the repro-center stops with its work will 
be undertaken all necessary measures for 
restoration of the site and the environment 
affected by the repro-center. This includes ac-
tivities of dislocating the parts of the equip-
ment or the plants, as well as the infrastruc-
ture materials used during the operation of the 
repro-center, that are obstacles in the process 
of returning of the environment in its natural 
balance and condition. 

2.1.2. POTENTIAL IMPACTS ON THE ENVIRONMENT 

2.1.2.1. Impact on the air quality 
During the construction phase of the eco-

nomic complex will occur limited impacts on 
the quality of ambient air. Is expected the fu-
gitive emissions of dust and emissions from 
point sources. Fugitive emissions and emis-
sions from point sources are short and time 
limited to the completion of the construction 
work. Since, the location where the activities 
would be performed is out of the settlement 
and the emissions are short–term, can be ex-
pected that this impact will be insignificant. So 
the effects caused by these polluters on the 
environment in the construction phase is 
short–term and small. 

The repro-center is located out of popu-
lated place, distanced from the village Buril-
cevo more than 1.000 meters, which is in 
accordance with the Rulebook for classifi-
cation of the facilities, that by emitting harmful 
substances could pollute the air in the 
populated areas, and the establishment of 
zones for sanitary protection. The repro-
center, according to the projected capacity in 
2018 according to this Rulebook is considered 
as a facility of third category where the 

required distance from the populated place is 
from 601 to 1.000 meters, which is in 
accordance with this Rulebook. 

During the operational phase, with 
intense breeding of about 500 heads of small 
ruminants at the location is anticipated an 
unpleasant odor from the lagoons located in 
the circle of the repro-center and from the 
plough land in the period of fertilizing the 
agricultural area with the manure. The owners 
of the repro-centers should sign an agreement 
with local farmers for purchase of this manure 
or if they own plough land where the manure 
will be scattered, to act in accordance with the 
technics of the good agricultural practice 
(GAP) and the most available techniques 
(MAT). 

2.1.2.2. Impact on the surface and 
ground water quality 

Impacts on the surface and ground 
waters in the construction and operational 
phase are estimated as eventualy negative 
impacts with unspecified action and short–
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term direct and indirect consequences on 
other media and spheres of the environment. 

In the construction phase it is necessary 
to avoid discharging of petroleum and 
lubricants in the surface water and the soil, 
that will result in penetration of the oils in the 
ground waters. Impact on groundwater during 
the construction phase is possible to occur if 
the groundwaters are pumped and used in 
technological procedures during the con-
struction. If it comes to an excessive reduction 
of the water's level, this impact should be 
reduced by reduction of the usage of 
underground water for fulfilling the project’s 
needs. Trowing additives, chemical substan-
ces, paints, varnishes, and similar solvents 
that are used during the construction may 
cause pollution on the water quality. 

The constructional frame of all facilities 
will be performed by shallow excavations of 
the foundations, and according to that during 
the construction of the reproductive center is 
not expected the impact of the groundwater. 

In the operational phase of the repro-
center, the water would be used for watering 
the animals, maintenance of the technological 
purity and water for employees. The subject 
location is not connected to a public water 
supply, and the water wil be provided through 
boreholes – hydrophores, i.e. by exhausting 
the droundwaters. The dynamics of the usage 
should be in a proportion with the request for 
long term exploitation. The exploitation of 
groundwater should be done on the basis of 
hydrogeological investigations. 

 In the operational phase would appear 
communal waste water as a result of the 
cleaning at the facility and sanitary needs, 
which by separate drainage system within the 
limits of the plan will be taken to a waterproof 
concrete septic pit. The pit should be cleaned 
by an authorized organization for handling this 
type of waste or to set up mini rectifier station 
at the location. Wastewater before they are 
effluentd into the recepient must be subjected 
to treatment process, or to have a quality 
according to the "Regulation on categorization 
of water courses, lakes, reservoirs and 
groundwater." 

Water polution from this type of installati-
ons are usually caused by uncontrolled emis-
sions of nitrogen and phosphorus during the 
storage, handling and use (trowing away) the 

manure, as well as the effluent of waste water 
that contain phosphorus and nitrogen from the 
buildings, directly or indirectly in the recipient. 

2.1.2.3. Impact on soils 
The impact on soil which may occur 

during the construction phase of the repro-
center is: mechanical pressure on the soil due 
to usage of heavy machinery, compacting the 
soil reduces the absorption of atmospheric 
residues, impedes gas exchange, biological 
activity of the soil and the growth of roots of 
plants reduces stability and increases the risk 
of erosion. Negative impacts on soil in case of 
inadequate management with the generated 
waste, wastewater, grease, oils, are assessed 
as local and short term. In the plan for building 
the same will be projected activities for proper 
management of wastewater and waste that 
generates . 

On the quality of the soil in the ope-
rational phase of the repro-center may have a 
negative effect the following things: inappro-
priate storage of waste that will be generated 
as a result of breeding animals (feces and 
waste water) can cause contamination of the 
soil. Despite this waste may also occur some 
smaller amounts of phyto–sanitary waste, that 
have been characterized as hazardous waste. 
Improper storage/handling with this kind of 
waste on the location (or beyond) can also 
cause soil pollution. The projected combined 
method of animal breeding provides grazing of 
the small ruminants outside, can influence on 
the soil due to greater concentration of ani-
mals on a small space, so that it might lead to 
removal of vegetation, that could result with 
emergence of erosion proccesses. Depending 
on the manner of grazing could be estimated 
whether these influences will be significant. By 
frequently changing the location of the pas-
ture, or with proper management of the sur-
faces that would be used as pastures this in-
fluence will be reduced. 

2.1.2.4. Impacts caused by waste 
management 

In the construction phase, according to 
the type and extent of construction activities, 
the waste that would be generated as a result 
of construction activities is in relation to the 
types of materials and equipment to be used 
during the construction in different stages: 
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earthworks, reinforcing and concreting works, 
masonry works, montaging and installation 
works etc. 

Also a source of waste would also be the 
waste generated by the workers during their 
stay on the site that is municipal waste and 
according to its composition is similar to the 
waste from the households. 

Additionally, it is expected creation of in-
significant quantities of certain fractions of 
hazardous waste. 

Technical maintenance of the constructi-
on equipment and other vehicles will be con-
ducted within the site and therefore it is not 
expected generation of waste, such as used 
tires, batteries and leakage of oils and 
lubricants from the vehicles. 

The types of waste generating in the ope-
rational phase during normal operation of the 
installation, belong to the following categories: 
• Animal waste – feces/waste water; 
• Waste from animals’ cribs – straw; 
• Waste from animal tissues – dead 

sheep or goats/tissue; 
• Phytosanitary waste of vaccines, drugs 

and treatments; 
• Municipal waste from other associated 

facilities. 
It is considered that in the repro-center is 

produced approximately 150–200 kg manure 
per sheep/goat head. About 523 animals at 
the end of the sixth year of the repro-center’s 
formation, annually will be generated approxi-
mately 104,6 tons of waste that contains 
excreta, straw from the brood, wasted food 
from the feeders. It is projected this waste to 
be collected in lagoons or highly specific 
areas of the yard where the manure and the 
waste waters from the animals are kept. After 
combusting in the lagoon, the manure will be 
ceded to local farmers for fertilization of arable 
land. The proper use and handling of this 
fertilizer is expected to increase the crops and 
to favorably influence on the other media for 
reduction of chemical inputs in the soil and 
groundwater. 

The waste from the animals’ dead bodies 
is also predicted, which according to the 
empirical and statistic data from the experts is 
between 21 and 52 corpses in the sixth year 
of the repro-center’s operating. The dead 

bodies is planned to be put in a pit/grave at 
the location. 

The removing of the veterinary waste is 
determined to be near the installation, until it 
is given to an authorized entity. The same will 
be collected and stored in plastic bags and will 
be appropriately marked wntil removing. 

The waste that will be made by emplo-
yees at the installation during its stay at the 
location is a communal waste and therefore its 
composition is similar to the waste from the 
households. 

2.1.2.5. Impact of noise and vibration 
Increased noise is expected in the cons-

truction phase of the repro-center, adequate 
infrastructure and supportive facilities. If we 
consider that the construction site is out of the 
settlement and the fact that the operation of 
the mentioned sources is not continuous, the 
generation of harmful noise would be occasi-
onal and will not cause a significant impact on 
the environment and local population. Traffic 
intensification on the major roads due to 
construction activities would cause short–term 
increase of the noise levels in residential 
areas where these roads pass. However, due 
to the brevity of these impacts it is not 
expected overcoming of the border values of 
emission and irreversible harmful impacts on 
humans and the environment. Occurrence of 
vibrations during the construction phase is 
expected to occur from machinery to be used 
for carrying out the planned activities. The 
influence of vibration on the environment can 
be characterized as weak, i.e. it is not expec-
ted emission of vibration that would exceed 
the maximal allowable values. The exposure 
to vibration will be short. 

During the operational phase is not 
expected to be exceeded border values of 
ambient noise, and it the serenity of the 
citizens will not be disrupted. 

2.1.2.6. Visual aspects and landscape 
The area that is projected for construction 

of sheep or goats repro-center will be tempo-
rarily changed during the construction phase. 
Construction zone and locations planned for 
storage of construction materials and tempo-
rary objects for the need of the construction 
activities shall be visually noticable and will 
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cause changes in the aesthetics of the land-
scape. These changes will be of short–term 
nature, i.e. with a duration equal to the time of 
construction. We may think that these 
changes will have minimal significance. 

After the completion of construction 
activities, in accordance with the obligations 
embedded in the Macedonian legislation for 
construction, the micro–relief and vegetation 
in the construction zone will be subject to 
restoration. 

The areas of landscape diversity in the 
nearby environment of the repro-center for 
sheep or goats are not recorded as announ-
ced or proposed protected in the spatial plan 
of the Republic of Macedonia 2002–2020. 

Given past experience, it can be 
concluded that the visual aspects associated 
with constructing this kind of facilities is not a 
crucial aspect for their acceptance by the 
locals and probably most of the population of 
the local community would express an 
acceptable opinion on the visual aspect. 

2.1.2.7. Impact on natural heritage 
Location that is projected for the planned 

center for reproduction is not located near the 
recorded proposed natural heritage. For this 
reason, there is no probability of occurrence of 
potential direct impacts on it. 

2.1.2.8. Impact on cultural heritage 
There are indications for possibility of dis-

covering an archaeological site near the sub-
ject location, and with the repro-center’s cons-
truction there is a possibility of faster dis-
covery of those cultural goods, or delaying 
their discovery. If during the construction of 
the repro-center is determined the exact 
position of the cultural heritage site, should be 
done something for protection of the immo-
vable cultural heritage. If during the construc-
tion works are encountered archaeological 
artifacts, i.e. are found some material remains 
that have cultural and historical value, it is 
necessary to act in accordance with Article 65 
of the Law on Protection of Cultural Heritage 
(Official Gazette of RM no. 20/04, no.115/07 
and no.18/11), to immediately stop the started 
construction activities and to notify the com-
petent institution for the protection of cultural 
heritage according to Article 129 of the Law. 

2.1.2.9. Impacts on tourism 
development 

The subject location which is projected 
for building repro-center for small ruminants 
belongs to Bregalnica touristic region which 
specifies 9 tourism zones with 29 tourist sites. 

According to the Concept’ theories and 
the criteria for protection and sustainable 
economic development for smooth develop-
ment of the total tourist offer of this area, are 
also possible some influences on the 
development of tourism. 

2.1.2.10. Impacts of accidents and 
collisions 

Accidents or collisions may occur in the 
construction phase as well as in the opera-
tional phase of the repro-center. Emerging of 
an accident or collision may be caused by 
leakage of hazardous substances, fuel or 
lubricant, explosions and fires, electric circuit 
and failures, natural disasters, animal 
mortality. 

2.1.2.11. Impacts of war destructions 
According to the Spatial Plan of Republic 

of Macedonia and the Law on Defence 
(Official Gazette of RM no.42/01, no. 05/03, 
no.58/06, no.110/08), Law on Protection and 
Rescue (Official Gazette of RM no. 36/04, no. 
49/04, no.86/08 and no.124/10, 18/11) and 
the Law on Crisis Management (Official 
Gazette of RM no.29/05), the site for eco-
nomic complex of the CP 576/1, CM Buril-
chevo, p.c. Pilavot, municipality of Cesinovo–
Oblesevo is located in areas with a high 
degree of threat of military action. In accor-
dance with the legislation should be applied 
measures for protection and rescue. 

2.1.2.12. Socio-economic aspect 
Positive socio-economic benefits arising 

from this project will be greater than the 
negative impacts on nature and environment. 

Increasement of the employment oppor-
tunities is expected through direct engage-
ment of local labor during the phase or in 
indirect form, as a result of increased commer-
cial activity in the area. 
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2.1.2.13. Cumulative impacts 
Despite the mentioned installation, there 

are no other significant commercial production 
activities that take place within the project 
area, and whose environmental impacts could 
cause interaction and effect of cumulative 
impact with the reproductive of the operator. 

Because all activities in the area should 
comply with the guidelines of the Spatial plan 
of the state, it is recommended, during the 
future organization of economic activities to 
respect the criteria for protection and sustain-
able economic development. 

2.2. PURPOSE OF THE PROJECT 

Aim of the project is building a regional 
repro-center for intensive sheep and goat 
breeding, as a support of farming in Eastern 
Planning Region (EPR). The purpose of this 
EIA Study is to predict and evaluate impacts 
on the environmental media in all phases of 
implementation activities in the reproductive 
center and to give proposed measures to 
moderate or eliminate them. 

The reproductive center is designed as a 
modern system of work adapted for intensive 
conventional sheep or goat breeding and 
producing products (milk, meat and other 
products) that could be placed on domestic 
and foreign markets. This reproduction center 
should also be a primary place for offspring 
production for other sheep or goat breeding 
facilities and to ensure genetically stable and 
quality offspring. 

In accordance with the Decree on 
defining the projects and the criteria on the 
basis of which is determined the need for 
carrying out the procedure for environmental 
impacts’ assessment (EIA), Official Gazette of 
RM, no.74/05, the subject project – construc-
tion of a regional repro-center for intensive 
sheep and goat breeding, belongs to Appen-
dix 2 – projects for which is determined the 
need for implementing procedure for environ-
mental impact assessment, Item – 1 Agricul-
ture, Forestry and Water Management, sub-
sidiary point (e) – Intensive animal husbandry 
installations (projects not included in Appendix 
1). 

The construction of repro-center for 
breeding small ruminants (sheep and goats) is 
projected at the site Burilchevo at a part of the 
CP 576/1, in the locality called Pilavot, 
municipality of Cesinovo–Oblesevo at an area 

of 6,4 ha. The Commercial Complex – repro-
center will help in the development of the local 
economy and according to the determinations 
of the Spatial Plan of Republic of Macedonia it 
will be based on the principles of 
environmental protection and sustainable local 
and national development. 

In a period of 6 years from 2013–2018, 
the repro-center will have a total of 513 to 523 
heads (with offspring), with a possibility the 
flock to increase permanently (to 300 or more 
dairy heads), by keeping the breeding material 
for expanded reproduction. 

Within the site is projected construction of 
facilities where the animals will be housed, 
and where will be respected the zootechnical 
standards and ambiental conditions for 
housing of the animals. For smooth operation 
of the reproductive center is required con-
struction of additional objects: hayloft, ware-
house, veterinary hospital, rooms for acc-
ommodating employees, biodigestor, technical 
solution for the purification of the technological 
waste waters before discharging them in the 
recipient, etc. 

Implementation of the activities in the 
establishment of reproductive center includes 
four distinct phases: 
• Selection of appropriate technical and 

technological solution for the production 
process of the repro-center and making a 
plan, technical and other documentation 
for protection of the environment. 

• Preparing the terrain and building of con-
structional objects for housing animals 
and all associated facilities necessary for 
the operation of the reproductive center. 
This phase covers the activities related to 
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the construction of infrastructure network 
and montaging the equipment for the 
smooth functioning of the repro-center. 

•  Operational phase in which the repro-
ductive center is actively operating. This 
phase starts with the initial purchase of a 
basic flock, forming the flock sized up to 
about 500 heads of all categories and 
leaves a possibility for future expansion. 

• Cessation of work. Predicting measures 
for managing the environmental impacts 
during the closure of the center. 
From all these indicators, as possible 

environmental impacts that have to be ana-
lyzed are the impacts on air, soil, method of 
land use in the manner and extent that would 
endanger its natural values, quality, quantity 
and the surface and groundwater regime, 
biodiversity, natural and cultural resources, 
people and other possible influences. 

2.3. RELEVANT LEGISLATION FOR ASSESSING THE IMPACT  
ON THE ENVIRONMENT 

• Law on Environment (Official Gazette of 
RM no. 53/05, 81/05, 24/07, 159/08, 
83/09, 48/10 and 124/10) 
– Decree on defining the projects and the 

criteria that determine the need for conducting 
the assessment procedure of impacts on the 
environment (Official Gazette of RM no.74/05) 

– Rulebook on information that should in-
clude the notice of intention to carry out the 
project and the procedure for determining the 
need for assessing of the environmental im-
pact of the project (Official Gazette of RM no. 
33/06) 

– Rulebook for the content of the re-
quirements to meet the Study for assessment 
of the impact of project on the environment 
(Official Gazette of RM no. 33/06) 

– Rulebook for the content of the pub-
lication of noticing about the intention to im-
plement the project, for the decision of the 
need for assessment of the impact on the en-
vironment, for the report on the Study’s ade-
quacy to assess the impact of project on the 
environment and the decision to give consent 
or rejects the project’s implementation as well 
as the manner of communication with the pub-
lic (Official Gazette of RM no. 33/2006) 

– Rulebook on the form, content, pro-
cedure and method of preparation of a report 
on the adequacy of the Study to assess the 
impact of the project on the environment and 
the procedure for authorization of the persons 
from the Experts’ list to assess the impact on 

the environment that will prepare the report 
(Official Gazette of RM no.33/2006) 

– Rulebook on the report’s content about 
the state of the environment (Official Gazette 
of RM no. 35/06) 

• Law on the ambient air quality (Official 
Gazette on RM no. 67/04 and 92/07, 
35/10 and 47/11) 
– Rulebook on the criteria, methods and 

procedures for assessing the quality of ambi-
ent air (Official Gazette of RM no. 82/06) 

– Decree on border values of levels and 
types of pollutants in the ambient air and alert 
thresholds, deadlines for achieving the border 
values, margins of tolerance for border values, 
target values and long–term goals (Official 
Gazette of RM no. 50/05) 

 – Rulebook for classification of objects 
that with discharging of harmful substances 
can contaminate the air in populated areas 
and establishing zones for sanitary protection 
(Official Gazetteof RM no. 13/76) 

• Law on Waters (Official Gazette of RM 
no. 87/08, 6/09 and 161/09, 83/10 and 
51/11) 
– Decree on Water Classification (Official 

Gazette of RM no. 18/99) 
– Decree on categorization of water-

courses, lakes, reservoirs and groundwater 
(Official Gazette of RM no.18/99 and) 

– Rulebook for hazardous and harmful 
substances and and their emission standards 
that can be effluentd into the sewer or drain-
age system, into the surface or ground water 



2. Study on assessment of the impact on the environment for sheep or goat repro-center in the East Planning Region 

178 

bodies and coastal lands and water habitats 
(Official Gazette of RM no.108/11 ) 

• Law on Waste Management (Official Ga-
zette of RM no. 68/04, 71/04 and 107/07, 
102/08, 143/08 and 124/10, 09/11 and 
51/11) 
– List of Wastes (Official Gazette of RM 

no. 100/05) 
• Law on noise protection in the envi-

ronment (Official Gazette of RM no. 
79/2007, 124/10 and 47/11) 
– Rulebook for the locations of measure 

stations and measure places (Official Gazette 
of RM no.120/08) 

– Rulebook on limit values of noise level 
in the environment (Official Gazette of RM no. 
147/08) 

– Decision on determining in which cases 
and under what conditions it is considered that 
the serenity of the citizens is disturbed from 
harmful noise (Official Gazette of RM 
no.01/09) 

• Law on Nature Protection (Official Ga-
zette of RM no.67/04, 14/06, 84/07, 
35/10 and 148/11) 
Other relevant legislation: 

• Law on Agricultural Land (Official Ga-
zette of RM no.135/07, 18/11 and 
148/11) 

• Law on Animal husbandry Breeding (Of-
ficial Gazette of RM no.7/08, 116/10) 

• Law on by–products of animal origin (Of-
ficial Gazette of RM no. 113/07) 
– List of categorized by–products of ani-

mal origin (Official Gazette of RM no. 53/08) 
– Rulebook on the manner of collection, 

transport and identification of specific catego-
ries of by-products of animal origin (Official 
Gazette of RM no. 21/09) 

– Rulebook on special conditions in terms 
of facilities, technical equipment, the procedu-
res and conditions for conducting the appro-
priate activity that should meet the oleochemi-
cal objects and the facilities for biogas and 
compost (Official Gazette of RM no. 21/99) 

– Rulebook on the form and content of 
the veterinary and sanitary certificates for 
animal by–products that are imported or tran-

sit in or through the Republic of Macedonia 
(Official Gazette of RM no.28/09) 

• Law on Protection of Animal Welfare (Of-
ficial Gazette of RM no. 113/07 and 
136/11) 

• Law on Veterinary Health (Official Ga-
zette of RM n o.113/07, 24/11 and 
136/11) 

• Law on Protection of Cultural Heritage 
(Official Gazette of RM no. 20/04 and 
115/07, 18/11 and 148/11) 

• Law on Expropriation (Official Gazette of 
RM no. 33/95, 20/98, 40/99, 31/03, 46/05 
and 10/08, 106/08, 156/10) 

• Law on Forests (Official Gazette of RM 
no. 64/09 24/11, 53/11) 

• Law on Construction (Official Gazette of 
RM no. 130/09, 124/10, 18/11, 36/11, 
54/11, 59/11) 

• Law on Spatial and Urban Planning (Of-
ficial Gazette of RM no. 51/05, 24/08 
60/11) 

• Rulebook for closer content, scale and 
manner of graphical processing of the 
urban plans (Official Gazette of RM 
no.78/06). 

Relevant international agreements: 
– Law on Ratification of the Basel Con-

vention (Official Gazette of RM no. 49/07) and 
Law on Ratification of the amendment to the 
Basel Convention (Official Gazette of RM no. 
00/00 from 00.00.2004) 

– Convention for the Protection of Bio-
logical Diversity (Rio de Janeiro, 1992) ratified 
in 1998 

– Convention on Access to Information, 
Public Participation in Decision –making and 
access to justice for issues related to envi-
ronment (Aarhus 1998), ratified in 1999, 

– UN Framework Convention on Climate 
Change, New York (1992), ratified in 1997. 

– European Convention for Protection of 
vertebral animals used for experimental and 
other scientific purposes (Strasbourg, 1986), 
ratified in 2002 

– European Landscape Convention 
(Florence, 2000), ratified in 2003. 
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2.4. SUMMARY OF ALTERNATIVES REVIEWED 

Sheep and goat breeding in nature are 
branches for which the best conditions for 
their development have the rural areas. East 
planning region that encompasses 217 
settlements of which 209 are rural, give a 
possibility of choosing a potential location for 
development of these two farm fields. In this 
region there is a possibility of choosing 
different locations/sites for establishment of 
reproductive center for sheep or goats. When 
choosing the location for establishment of the 
repro-center should be considered the 
following factors: 

1.  Available infrastructure (traffic access, 
power supply). 

2.  Opportunities to use local sources of 
water supply, recipient for drainage of 
wastewater. 

3.  Possibility of utilizing the waste as a 
source of energy. 

4.  Ownership of land and geodetic bases 
in order to separate the cadastral par-
cels. 

5.  Possibility for construction of facilities 
where the animals will be housed, and 
at zootechnical norms will be re-
spected to the maximum. 

6.  Possibility for construction of addi-
tional facilities. 

7.  Wind rose in order to build the repro-
ductive center in a way that the domi-
nant winds at the nearest inhabited 
place – village Burilchevo are avoided. 

8. Existence of land of lower cadastre 
class, that will be converted in the con-
struction land and thus will allow sus-
tainable development of the municipal-
ity, by initiating sustainable animal 
husbandry production. 

9.  The location to be far enough from 
natural and artificial sources of radia-
tion, to provide high productivity and 
development of organic production. 

Beside the alternative locations and 
spatial distribution of the repro-center in EPR 
by using the previous criteria, it has been 

determined the most favorable location for 
establishment of the commercial complex, the 
reproductive center in municipality of 
Cesinovo–Oblesevo. It was determined that 
the position of the repro-center in the munici-
pality will influence on the development of the 
local economy, according to the decisions of 
the Spatial Plan of the Republic of Macedonia 
and the Programme for Development of the 
East (Bregalnica) Planning Region, and thus: 

– Municipality Cesinovo–Obeleshevo be-
longs to the "south development axis" where it 
is expected that the development of the 
industry will be accomplished by construction 
of a small, flexible capacities and greater 
representation of the agro–industrial sector. 
The construction of a reproductive center 
creates a possibility for processing of meat 
and dairy products and improving their quality 
and branding. 

– The percentage share of the 
municipality Cesinovo–Oblesevo in the total 
sheep and goats number in the EPR is a good 
basis for further development of this industry. 
The municipality has large areas for grazing 
and there is a tradition in sheep and goat 
breeding, aw well as a livestock market used 
by all residents of the EPR. 

– The municipality is a suitable environ-
ment with favorable conditions for organic 
production. The adjustability of the local 
animal breeds on the existing conditions of the 
external environment is great. Lambs and 
cheese produced in this municipality are of 
recognized quality. 

Technological alternatives for the various 
procedures in reproductive center for small 
ruminants – sheep or goats are also reviewed. 

Alternatives of the technological process: 
 intensive system; 
 extensive system 
 combined system. 

– According to the projected breeding 
technology, it was elected a combined system 
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of breeding (stable and pasture, semi 
intensive). 

Alternatives of technological waste and 
wastewater management: 

 System of lagoons; 
  Setting biodigestor; 
 Underground pits. 
– As an option for removing (storage) of 

animal waste and fecal waste waters from ani-
mals have been projected lagoons or strictly 
defined areas of the yard for their storage. 
Setting of biodigestor is projected as an 
alternative, in the further stage of the repro-
center’s operation, since at the beginning of 

the repro-center’s formation the setting of 
biodigestor would additionaly increase the 
investment. 

Alternatives for operating with dead 
animals: 

 Burning; 
 Composting; 
 Pit–grave. 
– As an alternative for operating with 

carcasses is building a pit – grave, which is 
most applicable and cheaper way constructed 
in accordance with the legislation on 
environmental protection. 

2.4.1. ZERO ALTERNATIVE 

In case the project is not realized,, the 
situation would remain unchanged and thus 
would appear the following consequences: 

– Stagnation in the economic develop-
ment of the municipality. 

– Will not be created conditions for 
opening new jobs, thus increasing the indirect 
consumption in the area. 

– Living standard of the local population 
will remain unchanged. 

– There won’t be interest of other poten-
tial investors for further investment in the area. 

– There will be a reduced investment 
cycle in the wider region. 

– Reduced production of products (milk, 
meat and other products) from sheep or goats 
that could still be placed on domestic and 
foreign markets. 

– Reduced production of offspring for 
other breeding facilities for sheep or goats. 

– Lack of genetically stable and quality 
offspring from small ruminants. 

– Loss of planned revenues in the 
national Budget and municipality of Cesinovo–
Oblesevo. 

– Unchanged outflow of foreign 
currencies from the Republic of Macedonia for 
purchase and import of meat from abroad. 

 
2.5. DESCRIPTION OF THE PROJECT 

The lack of production of offspring for 
breeding facilities for sheep or goats and pro-
vision of genetically stable and quality off-
spring, raised the need of building a regional 
repro-center for intensive sheep and goat bre-
eding in EPR. The reproductive center, con-
ceptualized as a modern installation with a 
system of work for the intensive conventional 
sheep or goat breeding, should provide pro-
ducts (milk, meat and other products) that 
could still be placed on domestic and foreign 
markets. 

Most favorable location for establishment 
of the commercial complex, for a construction 
of reproductive center is chosen he muni-
cipality Cesinovo–Oblesevo. It was determi-
ned that the positioning of the repro-center in 
the municipality will help in development of the 
local economy, according to the decisions of 
the Spatial Plan of Republic of Macedonia and 
the Programme for Development of the East 
(Bregalnica) Planning Region. 
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2.5.1. LOCATION OF THE REPRO-CENTER 

The location for this installation is deter-
mined by analysis of alternative locations in 
EPR using the factors of items 1–9 in the 
analysis of alternative locations. Most favo-
rable location for establishment of the com-
mercial complex, for a construction of repro-
ductive center that will help in development of 
the local economy, according to the decisions 
of the Spatial Plan of Republic of Macedonia 
and the Programme for Development of the 
East (Bregalnica) Planning Region is chosen 
the municipality Cesinovo–Oblesevo. The 
positioning of the repro-center in the munici-
pality by Decision on approval of the Planning 
program with number 0302–05 for preparation 
of local urban plan documentation (LUPD) is 
approved by the Mayor. The exact location is 
defined after a Proposal of the commission for 

giving opinions on the draft plans of Article 7 
Item 2 of the Law on Spatial and Urban 
Planning, for part of the construction plot (CP 
576/1) p.c. Pilavot, CM Burilchevo, given in 
Annex no. 1 

The Figure 22 illustrates the proposed 
location of the repro-center by an excerpt from 
Google Earth – Representation of the ground 
in the municipality Cesinovo–Oblesevo. 

It is projected the farm to be located on 
the following coordinates: 

 41 ° 50 '46,44 "Ν 
 22 ° 17 '11,36 "E 

Figure 23 shows the proposed location in 
an excerpt from topographic map. 

 
Figure 22. Google Earth excerpt of the proposed location 
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Figure 23. Topographic display of the terrain for selection possible location 

In Appendix 2 is enclosed a proof of 
ownership – copy of Property sheet for the CP 
576/1, CP Burilchevo issued by the Real 
Estate Cadastre of the Republic of Macedonia 
– Kocani under no. 1109/1933 of 27.09.2011 
which proves that the proposed parcel is 
owned by the Republic of Macedonia and the 
same is managed by PE for Pasture 
Management. At the request of the investor 
has been prepared an updated geodetic base 
for CP 576/1, CM Burilchevo made by 
DPPGR GEO KARTA, “Dimitiar Vlahov” str, 
no. 4, Kocani under the reference number 
306/10–2 from 17.09.2011, certified by the 
Real Estate Cadastre – Department for Real 
Estate Cadastre under the no.1110/325 on 
28.09.2011, given in Annex no. 3. The repro-
ductive center for breeding small ruminants 
will be located about 310 latitude, out of 
settlement. The location belongs to Water 

economy area (WEA) "Middle and Lower 
Bregalnica" which includes the confluence of 
the river Bregalnica from the dam "Kalimanci" 
to the estuary in the River Vardar. This Water 
Economy is poor of water. The existence and 
the elevation of the groundwater can’t be 
verified. The location is spacious enough for 
constructing a reproductive center and pro-
viding basic zootechnical norms for housing 
and breeding of small ruminants. The location 
is connected to local road by unpaved road. 
The nearest populated place is the village 
Burlichevo, which is about 1 km air line. In the 
vicinity there are no other commercial objects 
that might be an obstacle for the operation of 
the reproductive center or would be in synergy 
with its action. Location that is projected for 
establishment of the Reproductive center for 
sheep or goats is shown in Figures 24 and 25.

Repro-center 
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Figure 24. Location of the reproductive center for sheep or goats 

 
Figure 25. Subject’s location environment 
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The agricultural land where the construc-
tion of the commercial complex is projected 
(CP 576/1, CR Burilchevo, p.c. Pilavot, 
municipality Cesinovo–Oblesevo) is agricultu-
ral land of seventh class. 

North of the projected location for the 
construction of this commercial complex 
passes 110 KV duct Stip–Kocani and the 
same is not in conflict with the location. 

Coordinates of the used points, from 
geodetic basis for locating the repro-center 
are given in Table 144. 

T a b l e  144 
Coordinates of used points, from geodetic 

basis 

Number of point Y X 

358 607 862 190 634 068 680 

1011 621 601 559 643 305 748 

1020 618 639 700 629 758 140 

Source: Updated geodetic basis for KP 576/1, KM 
Burilchevo, made by DPPGR Geo Karta 

2.5.2. BASIC ACTIVITY 

The basic activity that will be performed 
in the reproductive center is: 

 Extensive combined with intensive 
breeding of small ruminants, 

  production of offspring for other facilities 
for breeding of small ruminants, 

 providing genetically stable and quality 
offspring and 

 producing milk, meat and other products 
for domestic and foreign markets. 

The repro-center will also be market–
oriented and the programs and its operation 
will be adapted according to the trends of the 
market demand. The main activity in repro-
center, i.e.breeding animals will be performed 
within the basic and supportive facilities for 
housing and breeding of animals. Facilities 
where the animals will be housed will be in 

accordance with the zootechnical norms and 
ambient conditions for housing animals. In 
these objects the animals would be housed for 
protection and shelter from atmospheric 
conditions. In the facilities would be provided 
activities, such as: feeding and watering the 
animals, delivery of offspring, sleeping, and all 
other activities related to breeding and 
reproduction of animals. 

Technical and technological concept of 
production of the repro-center for small 
ruminants will be adjusted according to the 
conditions in the area where the repro-center 
would be located, and will be implemented the 
most recent developments in this area as well 
as the recommendations of the Common 
basic programme for animal breeding 
(CBPAB). 

2.5.3. PLANNING CONCEPT PLAN COVERAGE 

The purpose of the project is the reali-
zation of commercial complex, reproductive 
center for small ruminants. Minimal require-
ments that should be met by the facilities that 
will house the small ruminants are the 
following: 

 solidly built with enough covered area of 
minimum 500m2 and fenced effluent with 
size of 150% of the covered area, 

 suppluing the farm with hygienic water, 
  supplying with electricity, with possibility 

of utilizing the sun as a renewable ener-
gy source to meet part of their needs, 

  existence of a passable road to the farm 
throughout the year, and sufficient dis-

tance from the paved regional road 
(maximum 3–5 km), 

  minimum of 250 ha arable surfaces and 
pasture area, minimum of 250 ha. 

At the projected location, at a part of the 
CP 576/1, area of 6,4 ha in a period of 6 years 
from 2013–2018 will be housed 513 to 523 
heads of small ruminants (with offspring), with 
a possibility the flock to increase permanently 
to 300 or more dairy heads. For operation of 
the repro-center with this capacity, the content 
should be placed in the following classes and 
purposes: 

– G–2 light and industries that don’t 
pollute – reproduction center for small rumi-
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nants, which includes all types of production 
that do not require a lot of energy, do not have 
a lot of raw materials and materials in 
circulation, as well as transport. The objects 
for housing animals and the milking area also 
belong to this group. When constructing the 
housing facilities the should be respected 
norms given in Tables 145 and 146. 

T a b l e  145 
Norms for sheep housing 

Cathegories Covered area, m2  

Sheep  1,2–1,7  

Rams 1,8–2,2  

Offspring 0,7–1,0  

Lambs 0,6–0,8  

Source: Study on forming a regional repro-center for 
sheep and goats in EPR (Ph.D. Nikola Pacinovski) 

T a b l e  146 
Norms for housing goats 

Cathegories Covered area, m2 

Goats 1,2–1,5 

Male goats  2,5 

Offspring 0,7–1,0 

Kids  0,3–0,5 

Source: Study on forming a regional repro-center for 
sheep and goats in EPR (Ph.D. Nikola Pacinovski) 

The facilities should be rational, to be of 
half–open and closed type, depending on 
natural climatic conditions. Facilities should be 
built on dry and drained locations, protected 
from wind, on which the animals are very 
sensitive, with southern or southeastern expo-
sure. They should also be sufficiently spa-
cious, warm, illuminated, dry and draft free. 
The floor could be built of brick, clay or plank, 
and the slope of the floor should be up to 1%. 
Concrete floor is not recommended. The walls 
of the stable should be built of brick, andfrom 
the inner side to be plastered and painted. 

– B–1 – small commercial and business 
units, veterinary hospital, facilities for accomo-
dating staff, housing experts needed for the 
repro-center’s functioning. 

– G–3 – Services and G–4 – storeho-
uses, in this case hayloft, place for silage (silo 
trap), warehouse space, with a total of 40% of 
the gross developed area. 

– D2 – high protective green belts in 
terms of full protection of the complex. 

2.5.3.1. Associated infrastructure 
Milking area. Milking room, necessary 

for milking of sheep/goats should be built 
within the area for housing and breeding of 
animals. This part can be built as a platform 
with milk line and channel. Next to the milking 
area will be located in a room where the 
aggregate for milking machine, the lactofreeze 
and the boiler for warm water will be installed. 
This room communicates directly with the 
milking platform, through a door through which 
the milk in cans or through a system of pipes 
is collected directly into lactofreeze. The 
question abot the boiler and the warm water 
should be resolved by placing the solar collec-
tors for heating the water which is necessary 
for maintaining the hygiene in the milking 
area. 

Traffic Plan. The traffic solution provides 
access to the subject construction parcel thro-
ugh a local road. The system of settlements 
and traffic network in the Statement of spatial 
plan 2002–2020 is represented in Annex no. 
4, where also belongs the commercial com-
plex – repro-center for small ruminants. 

Entering and leaving the installation 
should be resolved through access road. It is 
necessary to predict internal roadway for 
communication between the objects in the 
repro-center, and parking lots for heavy and 
light vehicles. The required number of parking 
lots for cars should be defined in accordance 
with the Rulebook on standards and norms for 
urban planning (Official Gazette of RM no. 
78/2006). 

The objects, internal roads and parking 
lots for heavy and light vehicles should be set 
at distances in accordance with fire regu-
lations. Width, capacity and passing on the 
road to allow access of fire vehicles to each 
object and their maneuvering during fires. 

Electricity. The predicted location and 
the facilities have power supply point at the 
distribution network of EVN Macedonia. The 
wiring is to the local supply of electricity from 
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village Burilchevo through 10kV duct and local 
substation for the village Burilchevo. This 
10kV duct is connected to the 35/10KV sub-
station "Cesinovo" which is a regional center 
for supplying with electricity. This substation 
has installed power of 4MVA and is powered 
by 35kV transmission line Kocani – Cesinovo 
with length of 10.280m. The transmission of 
electricity to other settlements in the munici-
pality is made trough the same substation. For 
lighting of the facility will be used bulbs (100 
W), placed on every four meters on the both 
sides of the object, which will provide the 
required 100 lux of 1m2 floor area. 

Water and sewerage network. The 
settlement Burilchevo where the establis-
hment of the reproductive center for sheep or 
goats is projected should be owned by the 
Municipality Cesinovo–Oblesevo is not 
connected to water–supply, and the water 
supplying of the objects and the households in 
this settlement is done through boreholes – 
hydorophors. The municipality has prepared a 
project for regional water–supply which also 
coveres village Burilchevo. The water supply 
is projected to be from its own well, with the 
possibility of joining the regional water–supply. 
If for provision of the necessary amounts of 
water for the commercial complex are used 
groundwaters, the dynamics of use must be 
consistent with the requirement of long–term 
exploitation. The exploitation of groundwater 
should be based on hydrogeological investiga-
tions. In Annex no. 5 by an extract from 
Spatial Plan of RM is presented the water and 
energy infrastructure where the location 
intended for establishing commercial complex 
belongs. 

The atmospheric water from the pro-
posed installation of the Reproductive center 
for sheep or goats in the village Brulichevo will 
be taken away out of the location in the 
surrounding verdure. The municipality plans 
building a system for taking out the atmos-
pheric water from the streets, roofs and other 
surfaces, at the same time when it constructs 
the sewerage systems in the settlements. 

In the absence of a public sewerage sys-
tem to which the installation could be connec-
ted, handling with fecal (sanitary) wastewater 
will be resolved locally. It will be constructed 
separational sewerage system within the 
borders of the planned objects. The waste 

water will be taken to waterproof concrete 
septic pit. The required volume of the pit for 5 
employees, considering the norm of 50l/day 
per employee and emptying of the pit once in 
50 days is V = 12,5 m3. The pit could be 
emptied by an authorized individual or entity. 
Wastewater before discharging to nearby reci-
pient must be subjected to purification treat-
ment, i.e. must obtain a quality according to 
"Regulation on the categorization of water-
courses, lakes, reservoirs and groundwater". 

Technological fertilization. The annual 
amount of manure produced per head of 
sheep/goat in Macedonia is approximately 
150–200 kg for a period of 120–150 days 
when most of the day animals are in the 
stable and when deep mat is formed. If 
latticed floor is built, the amount would be 
smaller, because the waste would be pure 
without straw. Under the bars should be made 
concrete trench about 50cm deep, which 
should be regularly cleaned and the waste 
water disposed. 

For an annual generation of approxi-
mately 104,6 tons of waste for 523 animals at 
the end of the sixth year from the –repro-
center’s formation, that contains excreta, 
brood, wasted food from the feeders, it is 
necessary to project lagoons or strictly 
specified places of the yard, for disposal of the 
manure and faecal waste waters from the 
animals. The lagoon is a simple earth basin 
that should be covered by impermeable foil – 
walls and bottom, and under to foil to be put 
drainage pipes connected to a control shaft, 
through which the accuracy (impermeability) 
of the lagoon. The volume of the lagoon 
should be in accordance with the time needed 
for ripening of the waste. Lagoons may be 
constructed as reinforced concrete objects. 
After some time of ripening (about 6 months) 
as compost, or mix with straw, can be used as 
fertilizer. It should be provided space of 10m3 
for storage of waste in the lagoon per head of 
animal for a period of. Open lagoons for 
manure should be a distanced minimum of: 

 30 m from the objects for accomodating 
staff, 

  50 m from the area processing and 
storing food, 

 10 meters from warehouses and silos, 
  4 meters from boundaries with neigh-

boring farm or plot. 
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With coverage of the lagoon the emission 
of ammonia and methane is reduced. 

It is recommended the lagoons to be 
deeper and narrower because uncovered area 
of fertilizer per unit volume is smaller, and 
thus the emission of unpleasant odors is 
lower1. 

This fertilizer is commonly used for grow-
ing vegetables, flowers and woody species. 

Faecal substances that are a result from 
goats and sheep breeding are an ideal 
substrate for anaerobe fermentation, because 
their composition contains populations of 
methanogenic bacteria. Methane derived from 
this type of waste has a value of 5 kcal/m3, 
representing 71% of the energy value of 
natural gas. Given that the estimates shows 
that annually would be generated about 104,6 
tons of waste, could be purchased anaerobic 
digester, that would enable the use of biogas 
for producing heat or minimal amounts of 
electricity for own needs . If the biogas plant is 
located on a place where animals are bred 
and not only the manure obtained from those 
animals is used, the facility should be located 
on an adequate distance from the area where 
animals are kept and should have complete 
physical separation between the object and 
those animals and their fodder and mat, with 
fence when necessary. 

Pit/grave. For handling dead corpses at 
the repro–centarer, it is decided to build a pit – 
grave, which is usually applicable and chea-
per way. 

Possible annual mortality of animals in 
the repro-center is 4 –10%. That means that 
during the first year of the repro-center’s ope-
ration with a presence of 100 animals, the 
possible number of carcasses that should be 
removed would be from 4–10, while fromf 500 
animals at the end of the 6th year at the repro-
center, this figure would be 20 – 50. The dead 
bodies of the animals shall be removed at the 
initial stage in the concrete pit–grave, and 
they will be treated according to the principles 
of environmental protection: 

 Pit – tomb should not be placed in a lo-
cation that is susceptible to flooding or 

                                                 
1 NAČELA DOBRE POLJOPRIVREDNE PRAKSE, Ministarstvo 
poljoprivrede, ribarstva I ruralnog razvoja, Zagreb sijecanj 2009 
http://www.orgcg.org/me/images/stories/dpp/NACELADOBREPO
LJOPRIVREDNEPRAKSE.pdf 

has a high groundwater. It must not be 
located near the surface water too. 

 At the location, the pit should be placed 
on the terrain with a higher elevation in 
order to avoid flowing of the atmospheric 
water into it. 

  The pit should be at least 500 meters 
away from objects for breeding animals. 

  It should be not placed in a wind blow-
ing direction, so the unpleasant odor 
won’t be spread towadrs the settlement. 
For the subject location, the direction of 
wind blowing is southwest and north. 

  The space around the pit–grave in a 
width of at least 50 cm must be made of 
solid material with a slope towards the 
surrounding ground, to allow leakage of 
the atmospheric water. 

 The pit must have a plate and cover 
made of solid material, with ventilation 
pipe. Construction and installation of co-
ver should be such to prevent the spread 
of unpleasant odors and should lock. 

 The pit should be located on the site of 
the repro-center, distanced from the fa-
cilities for water supplying at least 20m. 

The pit should be enclosed to prevent 
entry of animals in its immediate vicinity2. 

Mobile equipment for the repro-cen-
ter’s needs. For local transporting at the rep-
ro-center will be used tractors and wheelbar-
rows. Servicing and maintenance of the trac-
tor will be made in a service center at the local 
municipality, out of the location. 

Fire protection. During the installation it 
is provided fire protection that would respond 
to the estimated risk of fire at the project 
installation. Preparation of project documen-
tation, determining the degree of fire risk and 
dimensioning the fire equipment will be 
performed by company licensed for this 
problem. The fire protection units from Kocani 
would take care for the fire protection in the 
repro-center. 

Installation of heating and ventilation. 
During the construction of the Reproductive 
center for breeding small ruminants – sheep 
or goats, it is not projected heating and 
                                                 

2 Pravilnik o neškodljivom uklanjanju životinjskih leševa 
("Sl. listu SRCG", br. 20/83) http://www.regulativa.me/naslovi 
/32352-Pravilnik-o-neskodljivom-uklanjanju-zivotinjskih-leseva 



2. Study on assessment of the impact on the environment for sheep or goat repro-center in the East Planning Region 

188 

ventilation installation for the premises for 
breeding animals. Ventilation of the objects 
could be done naturally through opennings – 
windows, through chimneys – channels for 
ventilation, and with fans appropriate for the 
spatial capacity of the facilities and the farmed 
animals’ needs of draft during the time they 
spent in these facilities. 

In the subject installation, due to the size 
and number of animals, the ventilation will be 

with fans that will absorb and throw out the 
warm air and will bring fresh air into the space 
but with a maximum speed of 0,5 m/s. 

For ventilation and natural lighting would 
be used the windows that should be 1/20 from 
the floor surface. Usually the windows are with 
dimensions 60x50cm and placed at 1,4 m 
from the floor, so that light falls on the backs 
of animals and the cribs. 

2.5.4. TECHNICAL AND TECHNOLOGICAL CONCEPT TO PRODUCTION  
IN THE REPRO-CENTER 

The Commercial Complex – repro-center, 
constracted on an area of 6,4 ha will be based 
on the principles for environmental protection 
and sustainable local and national develop-
ment.  

In a period of 6 years, starting from 2013, 
the repro-center will have a total of 513 to 523 
heads, with a possibility the flock to increase 
permanently (to 700 heads–at the goats), by 
keeping the breeding material for expanded 
reproduction. 

In order to eliminate all risks of eventual 
unwanted events, it is necessary to establish 
two repro-centers for sheep and goats that will 
be placed at two locations i.e. two farms, 
which will form two farming units. 

During the initial formation of the farm at 
the subject location will be purchased 100 
sheep and 4 rams originals of Merinolan-
dschaf breed. Priority will be given to pregnant 
sheep for a first time. If such material is un-
available or expensive, will be purchased 
offspring aged 6 to 8 months, that come from 
selected parental couples. When procuring 
rams, special attention will be paid to be 
progen tested. It is planned the farm repro-
centar itself to be established with 500 heads 
of all categories, of which about 220 dairy 
sheep. 

If the final decision projects breeding 
goats on the subject location, will be pur-
chased heads from selected parental pairs. It 
is projected a purchase of 100 goats (50 goats 
of Alpine breed and 50 goats from Saanen 
breed), and 6 male goats originals (3 of each 
breed). According to the projected dynamics 
of formation of the flock, it is planned each of 
two flocks of goats from two breeds (Alpine 

and Saanen) to reach the number of 300 
heads of all categories, of which 130 heads 
would be dairy goats. That total number of 
goats in the repro-center would be 700 heads, 
of which 260 would be dairy goats. 

In the repro-center it is projected a combi-
ned method of breeding animals. The first 
year in the repro-center, the animals will be 
bred in an intensive way. Intensive breeding 
system means optimal housing conditions, 
animal care and healthcare, as well as balan-
ced and continuous nutrition throughout the 
year. The process of improving the production 
of small ruminants depends on the technolo-
gical process, which has three basic direc-
tions: 

  keeping and breeding; 
  nutrition; 
  health care system that should be put 

on a higher level. 

Keeping and breeding 
Repro-center for small ruminants projects 

housing of the animals in the facilities for 
animals’ breeding that should be built accor-
ding to the the appropriate agronomic, seismic 
and construction standards, and to have a 
minimal covered area of 500 m2, as well as an 
enclosed effluent with a size of 150% of the 
covered surface, i.e.750 m2. For each head 
should be provided an effluent with a surface 
of 3 – 5 m². Effluent is important when the 
method of breeding is stable or when the 
animals are taken to pasture. Effluents during 
the summer should be protected from the 
influence of the sun by planted trees or eaves. 

For small ruminants, which will be housed 
in facilities that meet the zootechnical norms 
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will be provided the following ambient conditi-
ons (Tab. 147 and 148). 

The animals will be occasionally taken to 
pasture when weather conditions are optimal 
and will get used to combined food (by hand 
and pasture). This will combine the intensive 
and extensive way animal breeding. 

T a b l e  147 
Ambient conditions for goats 

Optimal temperature 10–25 0С 

Optimal temperature for kids 12–20 0С 

Optimal humidity 60–80% 

Nutrition area Lenght 

–goats 40 cm 

–offspring 30 cm 

–kids 20 cm 

Air circulation 0,5 m/s.,max 

Ventilation per head 20 m3/hour 

Necessary air per goat 5–6 m3 

Natural lighting 1/20 of the floor surface 

Intensity of illumination 100 lux 

Effluents Min 150% of covered area

Source:Study on establishment of a regional repro-center for 
sheep and goat in EPR (Ph.D. Nikola Pacinovski) 

T a b l e  148 
Ambient conditions for sheep 

Optimal temperature 10–18 0С 

Optimal humidity 75–80% 

Nutrition area Length, 

–sheep 40 sm 

–offspring 30 sm 

–lambs 20 sm 

Natural lighting 1/20 of the floor surface 

Effluents Min 150% of covered area 

Source:Study on establishment of a regional repro-center for 
sheep and goat in EPR (Ph.D. Nikola Pacinovski) 

Taking into account the specific ambient 
conditions of the location, it is projected the 
stable nutrition period to last 5 months and the 
pasture period 7 months. In years characte-
rized by intense and longer winters, the length 

of the stable and pasture period should be 
adjusted to the weather conditions. During the 
stable period, the animals spend their time in 
the objects. They are usually pregnant and 
give birth in that period, and after that take 
care for the kids until they are weaned. Thus, 
in the stable period happen many important 
processes in the life of ruminants, both to 
adults and to young ones, which only in 
optimal zootechnical conditions can grow and 
develop normally, and become healthy and 
highly productive animals. Within the con-
structed facility for animal breeding will be 
provided separate areas for housing certain 
categories of animals, respectively of their 
age, gender, health, etc. 

The appropriate object where the animal 
are bred has a straw mat on the floor. The 
stable should be provided with mat, especially 
at a places where pregnant animals animals 
are housed. It must be dry and be replace-
ment every day. 

When organized animal breeding, they 
are divided into groups and placed in stalls. 
Several groups are formed: 

 goats/sheep in lactation, 
 dried goats/sheep, 
 goats/sheep about to deliver and 
 special group of kids/lambs. 
Stalls are built of planks with a height of 

1,2 to 1,35 cm and 7cm between the planks. 
Housing the young ones requires an area of 
0.33 m² for every kid by age of 8 – 10 weeks. 

The male goats/rams are bred in a 
separate facility in individual stalls, but it 
should be allowed to them to see each other. 

Technology of reproduction of the 
animals. With the development of the repro-
center and increasing the number of heads is 
provided a breeding system that includes 
technology of reproduction of the animals 
throughout the year, excluding the milking of 
the animals. Regarding the reproduction, in 
the repro-center it is projected dividing the 
flock in two groups that will reproduce 
alternately three times in two years. Flock will 
be increased every four months3. 

The reproduction and the quality of the 
obtained semen material, needed for refine-
                                                 

3 Source: Студија за формирање на 
регионален репроцентар за овци и кози во ИПР.  Д-
р Никола Пациновски 
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ment of the traits of the animals bred are 
particularly important in the operation of repro-
center. The intensity of reproduction depends 
on the type of animal that is bred, as well as 
the breeding conditions, where the most 
important are the housing conditions, nutrition, 
and professional conducting of the insemi-
nation process. When breeding animals, 
special attention should be paid to their biolo-
gical needs so their physiological functions 
and behavior are not undermined. 

In accordance with the Common basic 
program for animal breeding (CBPAB), the 
methods of breeding and selection of the 
selected breeds that will be bred in the repro-
center will be specified in the Breeding 
program, which will be developed by the 

breeder himself (a private company, public–
private partnership, etc.). Breeding of highly 
productive breeds is always an advantage in 
terms of indigenous, more primitive and low 
productive breeds, but in order to maintain 
indigenous breeds of small ruminants and to 
preserve biological diversity, the MAFWM 
projects additional financial support/head for 
those owners who breed some of the 
indigenous breeds and types of sheep and 
goats. Figure no. 5 shows an indigenous 
breed of sheep. During the repro-center’s 
operation, the breeds will be occasionally 
refreshed with heads purchased from the 
native breeding areas, as a method of 
maintaining racial performances. 

 
Figure 26. Indigenous sheep breed (Ovcepolian sheep) 

To achieve the basic goal of the repro-
center–production of quality breeding material 
from selected breeds of small ruminants, will 
be applied the method of breeding pure breed 
that are not related. This way of working of the 
repro-center provide opportunities for main-
taining and enhancing the quality of the racial 
traits for a long time. Furthermore, the Breed-
ing program of the repro-center will project the 

controlling of the kinship coefficient within the 
allowable limits. 

The insemination of the animals will be 
done only with the "jump out of hand" and arti-
ficial insemination. Due to the repro-center’s 
function itself which is determined by the goal 
to maintain the genetic stability and improving 
the production traits of animals, it is important 
to keep accurate records of animals referred 
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to the their origin. For this purpose, the in-
semination of the female heads in the flocks is 
controlled. 

The repro-center’s operational program 
will also predict the selection purpose, 
methods of control, evaluation of the individual 
breeding value and utilization of the breeding 
heads. 

The assessment of breeding value is 
necessary for determining the real genetic 
potential of heads and expectations asso-
ciated with the use of heads in selection 
purposes. 

In the repro-center will be introduced a 
unique system of identification, keeping 
records, and home registry and monitoring of 
the production results. 

Breeding the offspring of animals. As 
all other processes, the process of breeding 
and selection of animals’ offspring in the 
repro-center will be controlled in order to 
obtain maximal results in achieving the basic 
objectives and functions of the repro-center, 
production of healthy, genetically stable and 
highly productive offspring, in accordance with 
the established selection goals. The animals’ 
sucklings will be separated from their mothers, 
taking care to achieve maximum results in 
their development. After birth the young 
animals will receive breast milk, including co-
lostral milk. Disabled offspring (born with 
defect of the jaws, lack of palate, abnormal 
hoofs and legs, visible defects of the genitals, 
etc.) will be removed. Normal young animals 
are marked with temporal individual number 
(ear or neck tag), and are registerd by the 
date of birt, number of mother, sex, brood 
size, live birth weight and the assigned 
number. After reaching the age when the food 
quantities for the offspring must be increased, 
the nurturing will be done through buckets 
with nipples or feeding system, and later by 
transferring to dry and concentrated food. The 
separation of young animals from their 
mothers is done gradually, according to the 
maturity of the young animals. 

Based on the production characteristics 
of the parents and their morphological traits, is 
performed selection and classification of the 
offspring intended for reproduction. 

Maintaining hygiene in the facilities. 
The operation of the repro-center also needs 
purchasing disinfectants, i.e. maintaining the 
hygiene in the objects and on the location 
itself due to everyday maintenance of the 
sanitary conditions for the animals and people 
involved in the operation of the repro-center. 
Disinfectants should not be kept in the 
facilities where the animals are housed. They 
should be kept in the storage where any 
unauthorized person or animal could not 
enter. Animals will have regular veterinary 
checks and the situation with parasites and 
other possible harmful occurrences of dise-
ases, parasites, etc. that appear during their 
breeding will be controled. 

Nutrition. Given that food gives quick 
effects, it is necessary, when improving the 
production of small ruminants to start with it, 
considering the following: 

 rational use of existing pastures; 
  improving the biocenosis of the pas-

ture areas; 
  production and introducing silage, ce-

reals and legumes in the animals’ nu-
trition. 

Should be choosen methods of food 
applicable to genetic structure of the popu-
lations, or to animals’ needs. The concept will 
be changed depending on the change in the 
genetic basis. For nourishing small ruminants 
is used nutrition corridor where the portable 
feeders will be set. 

The nutrition of animals bred in the repro-
center means providing a herbage, conce-
trate, salt and other necessary additives and 
types of foods required for proper breeding 
and development of the animals. In the 
animals’ nutrition process will be respected 
the norms of diet in certain development 
stages of the animals. Herbage needed for 
feeding animals is provided by pastures 
throughout the year, while during autumn, 
winter, spring could be used hay, as well as 
concentrate and salt used for improving the 
nutritional value. 

The annual needs for feed in the sheep 
repro-center in 2018, when the maximal 
capacity of the repro-center will be reached 
are presented in Table 149. 
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T a b l e  149 
Annual needs for food during a maximal capacity of the repro-centers 

Cathegory Number Herbage 
(tons) 

Hay 
(tons) 

Concentrate  
(tons) 

Salt
(g) 

Milk
(kg) 

2018, sheep 

Breeding goats (pregnant goats + goats in lactation) 217 420 85 33,20 974 / 

Male goats 10 20,65 3,03 2,19 52 / 

Offspring for replacement (ewesand weaned lambs) 149 344 25 27 540 2235 

Kids for selling (м. and f.) 137 0 2,47 3,29 6,17 4110 

Total 513 785 115,5 65,68 1572 6345 

2018, goats 

Breeding goats (pregnant goats + goats in lactation) 262 532 91,7 29,87 883 / 

Male goats 20 39 2,4 2,91 104 / 

Offspring for replacement (ewesand weaned lambs) 230 214 17,25 19,32 394 6900 

Kids for selling (м. and f.) 234 / 4,21 5,62 11 17550

Total 746 785 115,56 57,72 1392 24450

 Source:Study on establishment of a regional repro-center for sheep and goat in EPR (Ph.D. Nikola Pacinovski) 

The quantity, quality and availability of 
water are important elements for health and 
nutrition of small ruminants in the repro-
center. Given that the water consuming is 
associated with consumption of food, and the 
food consumption is related to the animals’ 
productivity, a general recommendation is the 
animals to have free access to water, so that 
the water consumption would be maximal, 
which would not limitate the consumption of 
forage food. It should be emphasized that 
small ruminants are more sensitive than other 
kinds of animals in terms of water quality, and 
refuse to drink water contaminated with 
faeces and urine. It is same with unclean food, 
therefore, these facts should be taken into 
account. 

Watering can be in many ways, the 
power installation will be done automatically 
with waterholes and troughs in power who are 
moving are transmitted in the facility and 
effluent depending on weather conditions. 
These animals depending on time of year, 
mode of nutrition and productivity, daily need 
3–8 liters of water. The water should generally 
be clear and clean. Cold water is harmful, 
because they act unfavorably on the red mi-
croflorus the animal. The water temperature 

must never be below 10ºC. In winter, you 
need water to be heated to 18ºC. 

The animals should be provided with 
permanent and free access to clean and fresh 
water. The quantity and frequency of water 
drinking varies depending on the animal’s 
breed, lactation and meal. Based on metha-
bolic body mass, can generally be said that 
goats consume less water quantities compa-
ring to sheep and animal. But the food can 
significantly influence on it. Namely, when 
eating wheat straw, goats consume less water 
than sheep, but they consume more water 
when oaten straw in added in the food, since it 
contains large amounts of proteins and is 
easily digestible. 

Besides the previous factors, water quan-
tity used can be influenced by: water content 
in plants, salt consumption, temperature of the 
external environment, water temperature and 
concentration of electrolytes in water. 

Water content in various foods has a 
significant impact on the water consumption. 
For example, one kg of silage with 25% dry 
substances, provides 750g of water, 1 kg hay 
with 85% dry substances provides only 150g 
of water. 
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Animals which during the day consume 3 
kg hay and certain quantities of concentrate, 
can drink up to 13 liters of water. 

Maintaining the animals’ health.  
Animals’ health is essential for preserving 

the health of humans, making profit of the 
repro-center and environmental protection. 
Animal healthcare is a legal obligation 
provided by the Law on protection of animal 
welfare and Law on Veterinary Health. In 
order to be bred healthy animals at the repro-
center should be applied the practices of 
prescribed DZP during the purchase and entry 
into the center: 

 purchasing animals for the repro-
center should be from well-known pla-
ces and well-known health condition of 
each head 

 it is allowed purchasing only of marked 
animals in accordance with statutory 
obligations, 

 When entering new animals in the re-
pro-center, they should spend some 
time away from other heads in the 
flock, 

In the process of breeding animals it is 
necessary to be appreciated the following 
zoosanitary/ biosecurity measures in the 
repro-center: 

 controlled entry and exit of animals 
and people, 

 regular cleaning and maintaining the 
hygiene in accordance with the tech-
nological procedures, 

 disinfection with lime the area where 
the animals are housed twice a year, 

 proper management of waste from 
faeces, sewage and dead bodies of 
the animals, 

 to breed separately the animals of dif-
ferent age category, 

 the appearance of first signs of dis-
ease or unusual behavior of animals 
should be reported to a veterinary ser-
vice, 

  only professional veterinary services 
should treat the animals, 

 every moving and selling the animals 
from the repro-center should be recor-
ded4. 

Possible annual mortality of animals in 
the reproduction center is 4–10%. There are 
three alternatives for disposing dead bodies of 
animals: 

 with composting (Article 14, paragraph 
10 of the by–products of animal origin, 
or under the Rulebook on special con-
ditions regarding the facilities for pro-
duction of biogas and compost). 

 dead bodies to be safely disposed as 
waste by buring them in a landfill, ap-
proved under regulations on environ-
ment. This is in accordance with Arti-
cle 6 of the Law on by–products of 
animal origin, i.e. the Rulebook on the 
manner of collection and safe removal 
of by–products of animal origin, cate-
gory 2. 

  treatment of animal by–products in 
biodigestor for producing biogas, in 
accordance with relevant legislation of 
the Republic of Macedonia. 

To deal with the dead bodies of the 
animals, it is projected construction of concre-
te impermeable pit/grave, which will be regu-
larly disinfected with lime. Before putting the 
dead animal bodies in the pit, they are poured 
with lime, chlorine products or other 
disinfectants. 

The pit will be used until it was filled to a 
height of one meter under the cover. When 
the pit is full, it will be closed, marked and put 
out of use. The pit can be used again after 10 
years from the date of putting out of use, by 
previously disinfecting and repairing it.  

Workers who handle dead bodies after 
the procedure of removing the bodies would 
be provided with equipment for disinfection of 
the transport means, equipment used during 
the entire procedure and items for personal 
washing and disinfection. 
                                                 
4 NAČELA DOBRE POLJOPRIVREDNE PRAKSE, Ministarstvo 
poljoprivrede, ribarstva I ruralnog razvoja,  
Zagreb sijecanj 2009 
http://www.orgcg.org/me/images/stories/dpp/NACELADOBREPO
LJOPRIVREDNEPRAKSE.pdf 
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Professional health and specialist 
staffing of the repro-center. The repro-
centers fall into a specific category of 
commercial complexes for breeding animals. 
Because of the specific tasks performed in 
them, and the importance of their proper 
operation for the general animal population 
living in the country, it is projected in the 
repro-center to be employed highly speciali-
zed staff in the relevant field of reproduction. 
This profile of people should carry out the 
management of the farm, management of the 
expert procedures in the repro-center work 
and many other tasks that will occur during 
the operation, and require high qualifications 
for their solving. For operation of the repro-
duction center in the first year are provided 
two jobs. This installation requires employ-
ment of doctors of veterinary, specialized in 
the field of reproduction, as envisaged by the 
Law on Veterinary Health and the relevant 
regulations in this area. 

Outsourcing needs. During the ope-
ration of repro-center would be necessary to 
engage external consultants. These needs will 
occur in several areas of operation of repro-
center. The accounting services, services in 

the field of veterinary, professional and scien-
tific consultation services in order to improve 
the work of repro-center, the need for hiring 
additional labor for doing physical jobs in 
busier periods, etc. 

Commencing/Starting with work. Ope-
rational phase or starting with work of the 
repro-center could start after the checks of the 
accuracy of the installed facilities within the 
location, and the control by the Authorized 
inspectional state authorities. The checks and 
controls would ensure the safe operation of 
the repro-center, the compliance with the 
requirements of Environmental protection. 

Termination of work or replacement of 
equipment. If enforced a situation in which 
the repro-center stops working, would be 
undertaken all neccessary measures for res-
toration of the location and the environment 
affected by the repro-center. This includes ac-
tivities of displacement of parts of equipment 
or facilities and infrastructure materials that 
were used during the operation of the repro-
center, and which impede the process of res-
toring the environment to its natural balance 
and condition. 

1.6. DESCRIPTION OF THE LOCATION AND THE ENVIRONMENT  
OF THE REGION 

2.6.1. GEOGRAPHICAL LOCATION OF THE SITE 

A location for setting the repro-center in 
EPR is chosen after the analysis of the key 
factors for sustainable operation of this type of 
installation. The location for setting up the 
commercial reproduction complex center is 
the site Burilchevo at a part of the CP 576/1, 
in the place called Pilavot, municipality of 
Cesinovo–Oblesevo at an area of 6,4 ha. 

Municipality Cesinovo–Oblesevo is a 
rural municipality located in the eastern part of 
the Republic of Macedonia, in the lowest flat 
part of Kocani Field. The municipality covers 
the area in the central confluence area of river 

Bregalnica at the foot of the mountains Oso-
govo and Plackovica. Municipality to the nort-
hwest borders with municipality of Probistip, to 
the eastern and northeastern part with 
municipality of Kocani, to the south–eastern 
part with municipality of Zrnovci, and to the 
southwest with the municipality of Karbinci. 
Through the main road arthery Stip – Kocani – 
Delcevo, the municipality connects with 
Republic of Bulgaria. The positioning of the 
Municipality Cesinovo–Oblesevo is shown in 
Figure 27. 
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Figure 27. Borders of the Municipality Cesinovo–Oblesevo 

Municipality of Cesinovo–Oblesevo co-
vers an area of 133,5 m², which includes the 
following settlements: Cesinovo, Oblesevo, 
Sokolarci, Spanchevo, Teranci, Chiflik, 
Kuchichino, Burilchevo, Ularci, Zhiganci, 
Banja, Vrbica, Novoselani and Lepopelci. The 

administrative center of the municipality is 
located in Obleshevo. 

The entire region of the municipality is 
divided into flatland part – 6618 ha and 
mountainous part of 1045.3 ha. The average 
altitude is 338 m. 

2.6.2. CLIMATIC CONDITIONS 

Municipality of Cesinovo–Oblesevo is 
exposed to influences of continental – 
submediterranean climate. For the climate of 
the municipality of great importance is the 
position of both mountainous massifs – 
Osogovo Mountains and Plachkovica as well 

as the configuration of Kocani valley, which is 
widely open to the west. With this position of 
the mountains, the subject location is 
protected from the direct influences of the 
northern and southern air masses. 
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Winds are common in this region. The 
winds blow from all 8 directions, with 
predominance of winds from the southwest, 
north and northeast direction. Southwestern 
wind has an average frequency of 155%, the 
average speed is 2,2 m/s and maximum 
speed of 8 Bofors. Figure 28 illustrates the 
wind rose in this region. 

 
Figure 28. Wind rose on the subject location 

These winds come from Ovce Pole so 
among population it is known as Ovchepolec. 
They are generally warm and mild winds that 
usually blow in spring and autumn. Second 
most frequent wind is the northern wind with 

an average frequency of 110% and speed of 
2,1 m/s and maximum speed of 8 bofors. The 
wind comes through the valley of the river 
Bregalnica and usually blows in winter. 

The average rainfalls in the municipality 
Cesinovo–Oblesevo amount 516,1 mm.The 
least rain quantitity is noted in September, 
32,1 mm and the maximal in November, 60,2 
mm. Icing period lasts 148 days. The last 
spring icy day was on March 30th, and the 
final spring frost was observed on 28 April, 
1984. The first autumn frost usually occurs on 
3 November, and the absolute beginning of 
the icing period was observed on 7 October 
1971. 

The average number of days with snow 
throughout the year is 18 days. There are only 
5 days throughout the year in this area. The 
average number of days with hail is 19. The 
average number of bright days during the year 
is 80, 150 cloudy, and 135 hazy days. 

The average relative humidity is 70%. It is 
the lowest in July (60%) and highest in 
December (81%). Average annual air tempe-
rature is 13 ºC, while the annual amplitude is 
25,4 ºC. Average annual minimal temperature 
is 6,5 ºC. January is the coldest (–3,2 ºC). 
Annual average maximum is measured in 
July, 29,9 ºC. The absolute maximum of 41,2 
ºC is observed on 8 July 1988, while the 
absolute minimum of – 22,6 ºC is observed on 
January 26, 1963. 

2.6.3. GEOLOGICAL TRAITS OF THE AREA 

Municipality Cesinovo–Oblesevo owns 
land with high quality soils that extend along 
the river Bregalnica, Masalnica, Kocanska 
Reka and Zletovska Reka.The hilly and 
mountainous part is mainly covered with 
diluvial soils. These two types of soils,alluvial 
and diluvial, cover about 90% of the total flat 
area of the valley. Other types of soils, such 
as red soily, clay soil, and other types cover 
around 10%. 

Alluvial soils have good chemical, 
physical and hydropedological traits and as 
such are listed among the quality soil types. 
These are young soils that create and renew 

constantly with new quantities of river 
sediment. They contain humus, organo-
minerals, clays and biogenic elements. Most 
suitable for processing those who have deep 
physiological active layer with groundwater on 
1 –2 m. The biggest problem are the floodings 
since with the application of clean gravel and 
sand on fertile alluvial soils are created arid 
areas. 

At the estuary of Zletovska Reka in the 
river Bregalnica, the alluvial soils transform 
into sandy– clayish. They are easily 
processed and give high crops of rice and 
other cereal crops. 
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The diluvial soils are widespread at the 
edge of the field. They occur in the form of 
drifts of cones between flat bottom and high 
hills and mountain slopes. Depending on the 
mechanical structure they can be sandy and 
clayish. Thy contain a small quantity of 
organic material and humus. The corn, opium 
poppy, melons, may succeed on them, and if 
irrigated, the land is suitable for orchards and 
vineyards. 

Clay soils in form of belts occur in the 
area of the villages of Banja, Spanchevo 
Lepopelci. They formed on the lake tertiary 
clays and volcanic tuffs. When irrigated they 
swell, but are not permeable. They are heavy 
for processing, but contain enough quantities 
of humus and are fertile. They are suitable for 
growing cereal crops, especially wheat. Some 

industrial crops like sugar beet, cotton, opium 
poppy and tobacco may cucceed on them too. 

The hydrogen black clays mostly contain 
–over 30% and humus, and because of that 
quite resemble to the clay soils. Cereal crops 
are grown on them, especially rice 
(s.Kuchichino). 

East of the Zletovska Reka, around the 
Ularci Swamp occur marshy and clayish soils, 
but only in small areas. 

Mountainous parts of the valley are 
mainly covered with brown forest soils. They 
are covered with forest vegetation, especially 
beech and coniferous forests. Agricultural 
crops that grow there are the rye and 
potatoes, while from the fruits the most 
common are the apple trees. 

2.6.4. PURPOSE OF THE LAND USE 

The use of land in the municipality is 
determined by the morphology of the terrain, 
geological traits, exposure and national 
strategy for land management. The land in 
municipality Cesinovo–Obleshevo regarding 
the quality and purpose has the following 
structure: flat part – 6618 ha of arable land, 
mountainous part – 1045 ha of forests and 
4295 ha of pastures. Location on which is 
projected the establishment of the repro-
center in CR Burilchevo, on the CP 576/1, p.c. 
Pilavot, is located in the Mediterranean or 
Povardarie region divided in the South 
Mediterranean with 2 microregions and 
Central Mediterranean with 10 microregions. 

For optimal utilization of environmental 
and other conditions, in accordance with 
regionalization according to which Republic of 
Macedonia is divided into 6 agro–economic 
regions and 54 microregions, the commercial 
complex is projected to be constructed on 
agricultural land (plough land) 7 class. In 
Annex no. 6 through a certificate from Spatial 
Plan of RM is presented an overview of land 
use in the area at the subject location. From 
the given values is evident that the partici-
pation of pastures in the municipality is 
approximately 36%, indicating the opportu-
nities for development of animal husbandry, 
including breeding of small ruminants. The 
arable land participates with 55.4% in the total 

agricultural area of the municipality’s vincinity, 
while forests are represented with 8,6%. The 
area where the projected repro-center will be 
located, i.e. CM Burilchevo has the following 
structure of agricultural land: 43% pastures, 
55.42% agricultural land and 1.5% forests, i.e. 
224 ha pastures, 286 ha arable land and 6 ha 
forests.The purpose of the land use in the 
Municipality of Cesinovo–Oblesevo according 
to the populated places is shown in Table 150. 

The areas under cereal crops, as well as 
the area under industrial crops in the 
municipality are shown in Tables 151 and 152. 

In the Municipality of Cesinovo–Oblesevo 
there is a large livestock market. Most 
represented by animal husbandry numbers 
are the sheep, while the number of goats is 
significantly lower. This is due to the long–
time ban on breeding goats in Macedonia. 
This ban is lifted and the number of goats 
gradually increases. 

On the municipality’s territory could be 
seen the presence of bee breeders. It 
indicates that the environment is clean and 
balanced, because the bees are very sensitive 
to environmental pollution and survive only in 
clean environments. The number of animal 
husbandry by type bred in the municipality is 
shown in Tables 153 and 154. 
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T a b l e  150 
Purpose of land use  

Agricultural structure of the vincinity in ha Settlement Altitude 
(m) 

Surface in the vincinity 
(km2) 

Total agricultural area Arable land Pastures Forests 

Oblesevo 305 6,3 587 579 8 0,6 

Banja 370 10,4 865 401 461 3 

Burilchevo 330 5,6 516 286 224 6 

Kuchichino 320 10,2 936 422 509 5 

Novoselani 330 2,1 183 162 21 0,2 

Spanchevo 350 17,6 1289 484 785 20 

Teranci 340–400 21,6 2012 614 445 953 

Ularci 305 5,3 439 408 18 13 

Chiflik 295 5,7 513 435 65 13 

Cheshinovo 335 7,0 634 619 15 – 

Vrbica 430 11,5 1100 430 650 20 

Ziganci 320 7,2 641 577 60 4 

Lepopelci 330 4,0 352 308 44 0,5 

Sokolarci 340 19,0 1890 893 990 7 

 Total 133,5 11957 6618 4295 1045,3 
Source: LEAP of Municipality Cesinovo–Oblesevo 

T a b l e  151 
Types of cereal crops in the municipality (ha) 

 Total area under cereal crops Wheat Maize Barley Rice Other cereals 

Cesinovo–Oblesevo 3477,63 955,80 304,99 672,23 1452,46 92,14 
Source: LEAP of Municipality Cesinovo–Oblesevo 

T a b l e  152 
Types of industrial crops in the municipality, ha 

 Total area under industrial crops Soy Sunflower Rape Tobacco Sugar beet Other industrial crops

Cesinovo–Oblesevo 11,98 2,24 0.20 – 2.51 1.10 5.93 
Source: LEAP of Municipality Cesinovo–Oblesevo 

T a b l e  153 
Horses, cattle, sheep and goats in the municipality of Cesinovo–Oblesevo 

Horses Total cattle 
number 

Bullocks Heifers Milking 
cows 

Total sheep 
number 

Female sheep 
heads for breeding

Total goats 
number 

Female goats 
heads for breeding

251 2117 131 159 1085 10385 6908 1237 875 
Source: LEAP of Municipality Cesinovo–Oblesevo 
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2.6.5. HYDROGRAPHY AND QUALITY OF SURFACE WATERS IN THE AREA 

The area where is projected the con-
struction of commercial complex – repro-
center for breeding small ruminants, the p.c. 
Pilavot, CM Burilchevo, municipality Cesinovo 
–Oblesevo belongs to water management 
area (WMA) "Middle and Lower Bregalnica" 
which covers the confluence of the river 
Bregalnica, from the dam "Kalimanci" to the 
flow in the river Vardar. This water manage-
ment area encompasses the following rivers: 
Orizarska, Zletovska, Sv. Nikolska, Osojnica, 
Zrnovka, Kozjachka and Lakavica. It should 
also be mentioned that to the "Lower and 
Middle Bregalnica" belong five reservoirs 
"Kalimanci" on the river Bregalnica, "Gradce" 
on the river Kocanska, "Pishica" on the river 
Pishica, "Mantovo" on the river Lakavica and 
"Mavrovica" on the river. Mavrovica. It is 
projected construction of four new reservoirs 
in the future: "Jagmurlar" on the river 
Bregalnica, "Rechane" on the river Orizarska, 
"Knezhino" on the river Zletovska and 
"Bargala" on the river Kozjachka. 

Bregalnica is the main water flow and 
takes the water from all water flows in this 
area. Despite the larger rivers that flow into 
Bregalnica, it accepts the water from other 
smaller watercourses that do not have formed 
river beds. Its normal flow is often obstructed 
by sediments of the tributaries as well as 
waste of vegetal origin such as branches and 
straw, so the shallow bed of Breglanica often 
overflows and floods the surrounding land and 
populated places. 

The most flooded places are the con-
fluences of the rivers Kocanska, Orizarska, 
Osojnica and Zletovica. The estuary of the 
River Zletovica is a place with largest number 
of floods. Figure 29 shows a map of the most 
critical areas in the Republic of Macedonia in 
terms of rapid thawing of the snow and 
intense rainfalls according to the Center for 
Crisis Management of the Republic of 
Macedonia. 

 
Figure 29. The most critical areas in the Republic of Macedonia in terms of rapid thawing of the snow with 

intense rainfall 
Source: Center for Crisis Management of the Republic of Macedonia 
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The municipality of Cesinovo–Oblesevo 
irrigates with water from the artificial lake 
Kalimanci. This accumulation is located in 
Ovci Pаla–Istibanja gorge and accumulates 
127 m³ of water. From the reservoir "Kali-
manci" are irrigated the Kocani valley and part 
of the areas in Ovci Pаla. Water channel that 
conveys the water from the reservoir "Kali-
manci" in Kocani valley has two prongs: right 
main channel with a capacity of 10m³/s and 
left main channel with a capacity of 5 m³/s. 

The state of water channels is bad, i.e. 
the left water supply branch is not in function. 
The bad condition is due to irregular mainte-
nance of the inlet and drainage channels due 
to lack of finances of the municipality and the 
indifference of the local population. 

Pursuant to the Law on waters, it is pro-
jected the management of river basins, for 
which is necessary to be prepared a Program-
me for managing the confluence which will 
include all aspects of water management. All 
waters on the territory of the Republic of 
Macedonia pursuant to Law on waters are 
property of the RM. 

The water quantity which posses certain 
area is expressed by specific leakage ex-
pressed in l/.s/km2. For the confluence area of 
the river Bregalnica, thea specific leakage 
measured in the water meter station "Berovo" 
is 11,8 l/.s/km2, while the at the stations "Ochi 
Pale" is 5,9 l/.s/km2 while at w.s. "Stip" is 4,1 
l/.s/km2. This values for specific leakage along 
the river Bregalnica indicate that this water 
management area is poor with water. 

It should be mention the presence of 
groundwater and geothermal sources. The 
municipality is located in the belt where it is 
registered the occurrence of geothermal 
waters, i.e. the area between Istibanja – 
Kocani – Stip. Groundwater is not sufficiently 
explored in terms of their quality and yield. In 
the municipality, huge part of the population 
supplies with water through boreholes, or by 
pumping the groundwater. Location where the 
repro-center would be constructed supplies 
with water by these groundwater through tap 
placed at the location. 

2.6.5.1. Quality of surface and 
groundwater 

The Republic of Macedonia through the 
authorized institutions continually monitor the 

organoleptic, mineralized, oxygen and indica-
tors of acidity, eutrophic determinants, as well 
as the harmful and dangerous substances at 
the locations that are determined as measu-
ring points, shown in the following table (Tab. 
155). 

T a b l e  155 
Location of the measuring points for 

monitoring the quality of the surface waters in 
the Republic of Macedonia 

Station River 

Sveta Bogorodica Treska 

Granica, confluence Lepenec Lepenec 

Taor, Nogaevci, Demir Kapija, Gevgelija, 
Bashino Selo 

Vardar 

Pelince, Katlanovska Banja Pcinja 

Trnovec Kriva Reka 

Balvan, Ubogo Bregalnica 

Brod Eleska 

Skocivar, Vozarci (Palikura) Crna Reka 

Novo Selo Strumica 

HPP Shpilje Crni Drim 

Boskov Most Radika 

 
Figure 30 illustrates the location of the 

measuring stations for the water quality of the 
rivers in Republic of Macedonia. 

The data presented in Tables 156 and 
157, according to a report on the environ-
mental quality of MEPP for 2010, we con-
cluded that the concentration of the following 
indicators of water quality is within the 
prescribed limits for categorization of waters. 
Comparable border limits for water quality are 
shown in tables 158 and 159. 

According to the biological elements of 
water quality noted at the monitoring stations 
on the river Bregalnica, the water from this 
river belongs 100% in the second category of 
quality. The concentration of hazardous and 
harmful substances, followed by the concen-
trations of iron, cadmium, zinc, lead, copper, 
nickel, chromium and manganese, shows no 
major deviations from the values of the meas-
urements in 2009, when the concentrations of 
these indicators were within prescribed con-
centrations for classification of waters. 
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On the river Bregalnica was set measu-
ring station that performs continuous moni-

toring of water quality in the river, relatively 
close to the project site. 

 
Figure 30. Network of measuring stations for monitoring the quality of surface waters  

Source: Hydrometerological Institute of RM 

T a b l e  156 
Measured values of oxygen indicators at the measuring point Balvan (river Bregalnica for 2010.) 

Station Oxygen indicator Value (mg/l О2) 

Dissolved oxygen >8 

BCO5 (Biological consumption of oxygen) 2,01 – 4 

Balvan–river Bregalnica 

CCO (Chemical consumption of oxygen) 2,6 – 5 

Source: Annual report from elaborated data for the environmental quality for 2010, by MEPP 

T a b l e  157 
Measured values of nutrients at the measuring point Balvan (river Bregalnica for 2010.) 

Station Nutrients Value 

Nitrates (µg/l) <10,000 Balvan 

 Nitrates (µg/l)  <10  

Source: Annual report from elaborated data for the environmental quality for 2010, by MEPP 
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T a b l e  158 
Border values/maximal approved values or concentrations/of the oxygen regime indicators  

Indicators Class I Class II Class III Class IV Class V

Dissolved oxygen mg/l O2 >8 7,99 – 6,00 5,99 – 4,00 3,99 – 2,00 <3 

Biochemical consumption of oxygen for 5days mg/l O2 (BCO5) <2 2,01 – 4,00 4,01–7,00 7,01–15,00 >15 

Chemical consumption of oxygen–permanganate mg/l O2 (CCO) <2,50 2,51–5,00 5,01 –10,00 10,0–20,00 >20 

Source: Decree on water classification 

T a b l e  159 
Border values/maximal approved values or concentrations/of hazardous and harmful substances 

Indicators I and II class III and IV class V class 

Nitrates µg/l N 10000 15000 >15000 

Nitrates µg/l N 10 500 >500 

Source: Decree on water classification 

2.6.6. AIR QUALITY IN THE AREA 

Ambient air pollution comes from emissi-
on of pollutants during industrial production, 
the combustion of fuels, heating of individual 
homes and administrative facilities, as well as 
the traffic. 

When analyzing the state of air quality, it 
is necessary to monitor pollutants and the 
same to be identified qualitatively and quanti-
tatively. Monitoring has an essential task in 
environmental management. Namely, it is the 
basis for taking measures of protection 
against pollution and improving the quality of 
the air. 

In Republic of Macedonia the monitoring 
of air quality is carried out by the Ministry of 
Environment and Physical Planning (MEPP), 
which manages the State automatic system 
for air quality, as well as the Hydrometheoro-
logical Directorate (HMD) and the Institute for 
Public Health (IPH) with the Centers for Public 
Health in Skopje and Veles. 

Ministry of Environment and Phisical Pla-
nning manages the State automatic system 
for monitoring air quality, which consists of 15 
monitoring stations. 

The automatic monitoring stations for air 
quality monitoring monitor the following pollu-
ting substances: 

– Sulfur dioxide; 
– Nitrogen dioxide; 
– Carbon monoxide; 
– Ozone; 
– Suspended particles with size up to 10 

micrometers (PM10). 
Municipality Cesinovo–Oblesevo do not 

participate in the monitoring of air quality 
within the monitoring programs at a national 
level. The nearest measurement station is the 
one located in Kocani, but data obtained can 
not be applied for assessing the air quality in 
the municipality. Within the national network, 
the quality of the ambient air in the munic-
ipality Cesinovo–Oblesevo is monitored by the 
monitoring stations installed in the territory of 
the municipality of Kocani. 

The location of settlements in the munic-
ipality, their position and influence of the alte-
red continental climate, as well as the absen-
ce of major industrial polluting facilities are 
indicators that suggest that the air pollution in 
the municipality Cesinovo–Oblesevo is insigni-
ficant. 

In accordance with the statistical division 
of the municipalities in 8 statistical regions 
(territorial units), the Municipality of Cesinovo–
Oblesevo belongs in the East region. 
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The main economic sectors and human 
activities that cause air pollution can be 
divided into two major groups in terms of 
source of pollution: 

– Stationary sources; 
– Mobile sources. 

2.6.6.1. Emissions from stationary 
sources 

In this group of sources belong the Indus-
trial facilities, objects for fossil fuels in indus-
try, households and administrative buildings. 

The cumulative emission of pollutants 
from stationary sources of pollution (busines-
ses) in the eastern region is shown in the 
following table (Tab. 160). 

T a b l e  160 
Emission of pollutants from stationary sources 

in the eastern region –Cadastre of polluters 

Pollutant (t/annually)  

SO2 CO NOх TSP 

Statutory sources 959 482 242 71 

Source: LEAP of Municipality Cesinovo–Oblesevo 

The emission of polluting substances 
from stationary sources in the whole East 
region, in average is lower than the emissions 
in other regions due to the small number of 
active businesses. 

Based on the performed analysis by 
visiting industrial facilities, it was concluded 
that air emissions in the municipality Cesino-
vo–Oblesevo are in the form of dust genera-
ted by escavation installations for processing 
of mineral materials, and the mills for pro-
cessing rice and cereals. 

The individual heating of the homes and 
facilities (stationary sources of pollution) which 
as fuel usually use wood and coal, as well as 
the traffic (mobile sources) to a lesser extent 
contribute to air pollution. 

Domestic heating boxes belong to the 
collective group of stationary sources of air 
pollution from which emission of pollutants in 
the air is as a result of the use of wood and 
coal for heating. As a product of combustion 
of these fuels, in the air are emited SO2, CO, 
NOh, TSP – solid particles (dust). 

Burning of the stubbles is still a practice 
in this municipality. This phenomenon in 
except causing adverse effects on the envi-
ronment as air pollution by releasing dioxins 
and furans, destruction of beneficial fauna 
(bees and microorganisms), reducing the 
quality of the soil, increasing the risk of fires, 
is also an irrational practice, because this 
treatment destroys the exploitable biomass, 
which can be used in the field of energy 
resources. 

2.6.6.2. Emissions from mobile sources 
The traffic has a huge share in the 

production of air emissions. Relevant regional 
road to the subject location under the Spatial 
Plan of Republic of Macedonia (2002 – 2020) 
is: 

– R–601 – (Stip–connection with R–526–
Plachkovica) 

Based on the Decision on categorizing 
the state roads (Official Gazette number 
113/11) this regional road belongs to a group 
of regional roads "P2" and it is renamed with 
the label: 

– R2334 – (Stip – connection with R1204 
– Karbinci–Argulica–Teranci–Zrnovci 

– Vinica – connection with 1304 – Jaki-
movo–Kalimanci – connection with R2345) 

Traffic that is realized in the vicinity of the 
subject location, i.e. municipality is of a local 
character. This regional route is connected by 
roadway and national roadway network east–
west: M–5 (Bulgaria–Delchevo–Kocani–Stip– 
Veles–Prilep–Bitola–Resen–Ohrid–Trebenish-
ta – M4 (branch Bitola– border with Greece). 

 During the combustion of fuels that are 
used are emitted: nitrogen oxides (NOh), 
sulphurus dioxde (SO2), carbon monoxide 
(CO), carbon dioxide (CO2), suspended dust 
particles (SPM), aldehydes, lead (Pb) and 
organic acids. The level of air emissions from 
mobile sources depends not only on the level 
of activity, but also there is a direct relation-
ship with quality of fuel used and the age 
structure of the vechicles. 

In order to determine the emission of 
pollutants from fuel consumption in the traffic, 
calculations are carried out. They are based 
on: consumption of gasoline and diesel fuel, 
as well as the number of registered vehicles in 
the municipality Cesinovo–Oblesevo. 
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Table 161 shows the values of air emis-
sions from mobile sources of pollution in 
Cesinovo–Obleshevo. 

T a b l e  161 
Total annual amount of pollutants from the 
use of fuels from petroleum derivatives in 
municipality Cesinovo–Oblesevo (t/year) 

Parameter Gasoline 
combustion 

Diesel 
combustion 

Total  

SO2 0,84 2,24 3,08 

NОх 7,48 6,09 13,93 

СО 37,70 6,55 44,25 

СО2 2672,21 1757,84 4430,05 

Source: LEAP of Municipality Cesinovo–Oblesevo 

The analysis shows that in the pollution 
with SO2 and VOCs, the share of gasoline 
motors is significantly lower compared to 
diesel engines. Gasoline engines tpollute the 
air mostly with carbon monoxide CO. The use 
of liquid petroleum gas – LPG, as fuel in the 
traffic has the smallest impact on the emission 
of polluting substances in the air, which leads 
to the conclusion that this fuel is a small 
pollutant in terms of air quality. 

2.6.6.3. Fugitive emissions 
As sources of fugitive emissions may 

occur propulsion activities (during transport, 
handling, loading, unloading, open storage 
areas, gas stations, etc.). As sources of these 
emissions could be leaks of polluting substan-
ces in solid, liquid and gaseous state, stea-
ming from equipment and so on. Fugitive 
emissions can cause smaller or bigger air 
pollution. 

The border values for levels and types of 
polluting substances in ambient air are given 
in the following tables (Tab. 162 and 163). 

T a b l e  162 
Border values for protection of ecosystems 

and vegetation 

Pollutants Protection  Average 
period 

Border 
value 

Sulphurus 
dioxide – SO2 

Ecosystems Year or 
winter pe-

riod 

20 μg/m3

Nitrogen oxides 
(NO,NO2) 

Vegetation Year 30 μg/m3 

Source: Annual report from elaborated data for the 
environmental quality for 2010, by MEPP 

T a b l e  163 
Border values for protection of human health 

Pollutants Average 
period 

2010  
(μg/m3) 

2012  
(μg/m3) 

1 hour 410 350  Sulphurus 
dioxide – 
SO2 

24 hours 125 μg/m3 125 μg/m3 

1 hour 240 μg/m3 200 μg/m3 Nitrogen 
oxides 

1 year 48 μg/m3 40 μg/m3 

24 hours 50 μg/m3 50 μg/m3 РМ 10 

1 year 40 μg/m3 40 μg/m3 

Source: Annual report from elaborated data for the 
environmental quality for 2010, by MEPP 

The air quality in the municipality Cesino-
vo–Oblesevo is not monitored and there are 
no data for air quality on the basis on which 
can be made a conclusion. In the absence of 
industrial installations and intense traffic, as 
well as the fact that the area around the 
immediate location of the project has a rural 
character, it can be concluded that the ambi-
ent air in the area is quality without any signi-
ficant presence of pollutants and harmful 
substances.

 

2.6.7. NOISE 

The noise takes a significant place 
among the negative consequences on the en-

vironment as a result of technological devel-
opment. Noise is usually caused by the vehi-
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cles, machinery and appliances used in pro-
duction processes. 

The emission of noise can lead to the 
emergence of anxiety caused by long and fre-
quent emissions into the air, created a par-
ticular time and place. Anxiety caused by the 
emission of noise can cause interference of 
normal activity and work, rest and sleep of the 
humans. The disturbance from noise can be 
defined by the degree of anxiety of the popu-
lation from noise by usage of field measured 
or insights. 

When performing actions that produce 
noise that exceeds the border values of noise 

levels, it is considered that violate the peace 
of citizens is violeted. 

Republic of Macedonia has not estab-
lished mechanisms for strategic planning and 
monitoring of the levels of ambient noise in 
the environment, and the data for these indi-
cators are scarce on the whole territory of the 
country including the subject location. 

Location projected for the repro-center is 
located out of populated area, in a rural area 
which indicates the absence of large genera-
tors of noise. Hence, we conclude that the 
noise is within the maximum allowable limits. 

2.6.8. WASTE MANAGEMENT 

According to certain calculations the 
Republic of Macedonia annually generates 
about 12 tons of total waste per capita, or 
about 350 kg municipal waste per capita. The 
efficiency of utilizing the resources of waste in 
Macedonia is several times smaller in terms of 
efficiency of using the resource in some 
countries of the European Union (EU–15) that 
results with a strong pressure environment. 

2.6.8.1. Municipal waste and other 
types of harmless waste 

In Republic of Macedonia, the average 
values of waste production per capita annually 
amount to 140 kg in rural areas and 240 kg in 
urban areas. There is a tendency for a slight 
increase in the production of municipal waste 
in proportion to population growth. These 
values amount to approximately 1390 tonnes 
of waste per year. 

Considering the fact that it is a rural muni-
cipality, mostly occurs the biodegradable 
waste, garden waste and waste paper and 
cardboard which together consist 68% of total 
waste generated in the municipality. The other 
part of the waste is a waste of metal, glass, 
textiles and other wastes. This structure ref-
lects relatively ecologically balanced conditi-
on, i.e. within the municipality are not genetra-
ted very large amounts of environmentally 
hazardous waste. Although the quantities 

produced are relatively limited, the proper 
treatment of waste is still unresolved issue in 
the municipality. The everyday problem of the 
municipality is improper storage of waste, i.e. 
occurrence of a large number of illegal land-
fills, that not only disturb the visual appea-
rance of the landscape, but could also cause 
pollution and disruption of the environmental 
balance or indirectly endanger the wildlife. 

The organized collection of municipal 
waste in the municipality covers a small 
number of settlements and is mainly perfor-
med by PCE in cooperation with the local 
population, and in some parts of the muni-
cipality the collection is performed in an impro-
vised manner. The maintainance of the 
landfills by the municipality is irregular, while 
the populated places have coverage between 
20% and 50%. 

Figure 31 shows the quantities of 
collected and disposed municipal waste and 
other harmless waste in the municipalities in 
the Eastern region, including the municipality 
Cesinovo–Oblesevo. 

The National Plan for Solid Waste 
Management projects operation of one landfill 
for the whole East planning region. Municipa-
lity Cesinovo–Oblesevo has a temporary 
location for a municipal landfill that has not 
been activated in the locality Bukeski Dol, 
near the village Chiflik. 
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Figure 31. Quantity of collected and disposed municipal waste and other harmless waste in the 

municipalities in the Eastern Region 

2.6.8.2. INDUSTRIAL AND HAZARDOUS WASTE 

The management of industrial, inert and 
hazardous waste in Macedonia is still a 
challenge for decision–making, both in legal 
terms, and in operational terms. In Macedonia 
there is no landfill for hazardous waste 
management, while the magagement of the 
industrial wastes is improperly performed 
throughout the country. This kind of waste is 
mainly deposited locally, close to the proces-
sing facilities, which in many cases is perma-
nently improper disposal of the same, which 
may cumulatively cause unforeseen environ-
mental impacts. Municipality Cesinovo–

Oblesevo is facing the same problem in terms 
of managing these wastes. 

We should also mention the fact that 
treatment of some types of hazardous waste, 
such as waste oil from vehicles, electrical and 
electronic waste (batteries, accumulators, 
etc.), medical waste and other waste that is 
classified as hazardous is often inadequate. 
Although the quantity is small compared to 
other types of waste generated, qualitatively 
are far riskier in terms of environmental 
pollution and impact on wildlife. 

2.6.9. BIODIVERSITY AND LANDSCAPE TRAITS IN THE AREA 

Richness and heterogeneity of species 
and ecosystems are essential traits of biologi-
cal diversity in Macedonia. This situation is 
due to specific geographical position, climatic, 
geological, geomorphologic, hydrographic, 
pedological and other traits as well as the 
changes that have occurred in past geological 
periods. It all left a deep imprint on soil flora 
and fauna, for which speak the numerous 

relict species and ecosystems. That wealth, 
according to findings that are currently 
available, can be shown through an impressi-
ve figure of over 18.000 taxa of flora and 
fauna, of which over 900 taxa are Macedonian 
endemics, as well as a great diversity of 
ecosystems within which are registered over 
260 plant communities. 



2. Study on assessment of the impact on the environment for sheep or goat repro-center in the East Planning Region 

207 

The territory of the Republic ofMacedonia 
despite the small area, is characterized by 
with a wealth of relief forms, heterogenous 
geological substrate, with complex pedological 
composition and combined climate impact. 
During the long geological history has been 
created an extensive network of various relict 
and recent ecosystems – aquatic, wetland, 
meadow, halophilic, steppe, hilly pastures, 
forests, mountains and antropogenously con-
ditioned: weed and ruderal, along with cultural 
ecosystems. 

By its meaning, defined primarily by 
territorial representation, richness of species 
and genetic diversity, ecological functionality, 
economic value, etc., as key ecosystems are 
separated forest, mountain, dry grassland and 
wetland ecosystems: 

 Forest ecosystems: extend on the large 
part of the territory of the Republic of 
Macedonia, from 150 – 2200 m. Dominated by 
deciduous forests, while and coniferous and 
the mixed are represented on a smaller areas. 
Due to the high exploitation in lowland belt, 
they are very degraded while certain places 
completely destroyed. 

 Mountain Ecosystems: Present on 
most mountains in Macedonia, but the optimal 
conditions for development they find on the 
mountains with height over 2000 m. 

Dry grassland ecosystems: can be 
found in the lowland area (60–1200 m) on 
diverse geological substrate (silica, limestone, 
dolomyth and others) and cover a larger 
number of meadow, halophytic, steppe and 
hilly pastures. Climate largely coincide with 
the climate of the oak forest region. 

Water ecosystems: crucial among 
various aquatic ecoystemic in the Republic of 
Macedonia are lake and river, especially the 
one on the river Vardar. The three natural 
lakes provide suitable conditions for develop-
ment of aquatic macrophyte and boggy 
coastal vegetation. Inland water ecosystems 

include running, stagnant, temporal and 
groundwater. From the water ecosystems, the 
stagnant are the most sensitive to anthropo-
genic influence, and their revitalisation is hard-
ly viable. For these reasons, it is necessary to 
pay particular attention to their full protection. 
River ecosystems as the main recipients of 
wastewater are under intense anthropogenic 
pressure. Most alarming is the situation of the 
rivers Vardar, Bregalnica, Crna Reka and 
Pcinja. Some reservoirs are under great 
pressure of various pollutants, while the 
reservoirs that provide drinking or industrial 
water, due to inappropriate use, have worsen 
water quality. 

On the territory of the Republic of 
Macedonia are growing very rare, relict and 
endemic communities from almost all vegeta-
tion types. Especially important are those that 
are characterized by very limited prevalence. 
In addition, some of them are critically 
endangered, while at others are reduced their 
populations, as well as their biological vitality 
reduced. The range of factors that threaten 
the ecosystem diversity is quite wide. It should 
be noted that the threateners mostly act 
complex. The nature and intensity of their 
impact vary and they are specific at each 
ecosystem separately. 

The space of the near environment of the 
project location is a rural area surrounded by 
pastures. Biological and landscape diversity in 
the area of project’slocation does not include 
characteristic and rare species of flora and 
fauna, nor endangered species under interna-
tional and national strategic documents in the 
field of nature protection. At the site where is 
projected the establishment of the installation 
repro-center is not registered natural heritage. 

Thus the analysis of impacts of the 
project on biological and landscape diversity 
in chapter 4 of this Study for assessment of 
the environmental impact does not include 
aspects of this type. 

2.6.10. POPULATION AND DEMOGRAPHIC CHARACTERISTICS IN THE AREA 

According to the census of 2002, on the 
territory of the municipality Cesinovo–
Oblesevo live total 7490 population (Tab. 
164). The total number of households is 2423 

or 2960 apartments for living. Average 
number of members per household is 3,1. 
According to the nationality on the territory of 
the municipality live 7455 Macedonian people, 
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30 people declared themselves as Vlachs, 4 
Serbs and 1 is stated as the rest. 

T a b l e  164 
Number of inhabitants in the municipality 

Cesinovo–Oblesevo 

Populated place 2002 

Banja 436 

Burilcevo 149 

Cesinovo 1056 

Ciflik 688 

Kucicino 591 

Lepopelci 17 

Novoselani 71 

Oblesevo 1098 

Sokolarci 946 

Spancevo 996 

Teranci 710 

Ularci 356 

Vrbica 18 

Ziganci 358 

Total 7490 

 
According to socio-economic indicators, 

there are 45.6% active population in the 
municipality. The population density is 56,6 
people on 1 km². It is positive that the 
migration village –city is quite fallen in the last 
few years, and the young people stay in the 
community, choosing subsistence in the 
agriculture. The age groups at the territory of 
the municipality are shown in the following 
table (Tab. 165). 

T a b l e  165 
Age groups in the territory of the municipality 

Cesinovo –Oblesevo 

Age groups Total Men Woman 

0 56 34 22 

1–2 113 58 55 

3–4 117 64 53 

5–6 125 69 56 

7–9 224 111 113 

10–14 413 208 205 

15–19 494 245 249 

20–24 525 278 247 

25–27 308 167 141 

28–29 179 92 87 

30–34 521 305 216 

35–39 481 266 215 

40–44 507 262 245 

45–49 558 308 250 

50–54 566 309 257 

55–59 540 296 244 

60–64 414 203 211 

65–69 348 170 178 

70–74 365 159 206 

75–79 248 97 151 

80+ 214 86 128 

Total 7319 3789 3530 

Note: The age groups condition is to 30.06.2008 
inclusive (data from SSO) – information from LEAP of 
municipality Cesinovo–Oblesevo 

2.6.11. CULTURAL HERITAGE 

At the territory of the Municipality of 
Cesinovo–Oblesevo are recorded many sites 
that are part of the Inventory of immovable 
cultural property, i.e. archeological sites, 
churches, monasteries and other monuments 
of culture. 

Large Roman pitosi are found on many 
localities, including "Turkish cemetery" in the 
village Banja where were found whole ancient 
buildings and "Gradiste" near the village 

Spanchevo. Ancient sculptures and tombsto-
nes were discovered at a locality in the 
villageTeranci (horse racing in action). That 
monument is now located in the lapidarium of 
the Museum in Stip. At a 7km from the village 
Teranci was found a localty with remains of 
several buildings. By its location and form 
particularly interesting is the locality called 
“Pilavo” near the village Burilchevo. There 
were found tbreeds of fortification that covered 
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larger flattened space where could be found 
large quantity of building materials and 
ceramics. Here are unearthed several Roman 
pitosi. Interesting to mention is the construc-
tion site near the village Sokolarci. 

At the territory of the municipality Cesino-
vo–Oblesevo there are several churches, as 
well as the church “St. Arhangel Mihail” in 
Spancevo that is registered as cultural and 
historical monument. From ancient fresco 
paintings in the sanctuary are saved the saints 
from the "Great Entrance" and "Virgin Mary of 
all heavens." Stylistic analysis of preserved 
paintings indicates the time of the XVI – XVII 
century. In XIX century the church was 
enlarged and corrected, when most of the old 
painting were destroyed. From older churches 
is also significant the church "Manastirishteto" 
near the village Sokolarci. 

At the territory of CM Burlichevo have 
been recorded the following cultural properti-
es: 

Piles, settlement from Roman times 
located above the left bank of Bregalnica; 

Monastery, settlement from Late Antique 
times, located 2,5km south of the village 
Burilchevo; 

Monastery, settlement from Roman 
times, located approximately 150–200 meters 
north of Mogila I at the locality Mogila; 

Molila, necropolis–mound since Roman 
times; 

Nova Cesma, settlement and necropolis 
from Roman times, located at the entrance of 
the village Burilchevo; 

Pilavo, settlement from the Neolithic Age, 
located 2 km west of the village. 

2.6.12. TOURISM AND ORGANIZATION OF TOURISTIC AREAS 

At the territory of the Republic of Mace-
donia, as separate entities can be distingui-
shed the following types of tourist potentials: 
surface water, mountains, spas, the wholes 
and goods with natural and cultural heritage, 
tourist transit routes, urban areas, hunting 
areas and villages. According to the basic 
long–term goals, the concept and criteria for 

development and organization of the touristic 
offer, in the country are defined a total of 10 
touristic regions with 54 touristic zones. 

The subject location belongs to Bregalni-
ca touristic area with 9 touristic zones and 29 
touristic localities. The locality belongs to the 
touristic areas of regional importance. 

2.7. POTENTIAL IMPACTS ON THE ENVIRONMENT 

2.7.1. IMPACT ON AIR QUALITY 

During the construction of Commercial 
Complex – reproduction center for small rumi-
nants in the Municipality Cesinovo–Obleshevo 
are not expect significant emissions in the air. 

During the construction phase of the 
economic complex will occur limited impacts 
on the quality of ambient air. Is expected the 
fugitive emissions of dust and emissions from 
point sources. 

Occurrence of fugitive dust emissions are 
expected when performing earth, concrete 
and asphalt work in carrying out excavation 
and handling of construction materials during 
the construction of the objects for housing 
animals and the ancillary facilities, communal 
and traffic infrastructure. 

 The exhaust systems of the heavy 
construction machinery and trucks active on 
site location – pollutants that make emission 
from point source. The intensity of these 
emissions depends on the correctness of the 
vehicles and the quality of fuel they use. 

These emissions, given that they are air 
emissions can be expected to be shifted from 
the location with the winds blow. It is expected 
part of these emissions to be blown by wind 
into closer settlements and to another loca-
tion. Negative impact of construction dust is 
on the productivity of plants, closing their 
leaves and reducing the process of photo-
synthesis. 
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Fugitive emissions and emissions from 
point sources are short–term and time–limited 
until the completion of construction. Because 
the location where activities are carried out is 
out of a settlement and emissions are short, 
could be expected that this impact will be 
negligible. Hence the effects caused by these 
pollutants on the environment during the 
construction phase are short and small. 

During the operational phase, potential 
fugitive emissions are generated when:  

• delivery, storage and transportation of 
food – concentrate, 

• from the ventilation system, 
• delivery, storage and transportation of 

food – concentrate, 
• from the ventilation system, 
• moving and transporting animals,  
• collection, storage and transportation 

of dead animal bodies, 
•  emissions from the site for disposal of 

animal waste (feces) or the lagoon. 
Intensive animal husbandry in the agricul-

tural sector is the branch that creates the most 
unpleasant odors. Unpleasant odors from 
intensive animal husbandry production can 
not completely be eliminated, but can only be 
reduced by application of best available 
technology – BAT and good agricultural prac-
tice – BAP, as well as with implementation of 
appropriate control. The emission of unple-
asant odors is from the amount of emitted 
methane, which depend on the quantity of 
stored waste, and the manner of storage. With 
intense breeding of about 500 heads of small 
ruminants at the location is anticipated an 
unpleasant odor from the lagoons located in 
the circle of the repro-center and from the 
plough land in the period of fertilizing the 
agricultural area with the manure (Tab. 166). 

Odor could be generated from the silage 
too– i.e. conservation of fodder in silos. If in 
the later stages of operation of the repro-
center arises a need for setting a silos for 

silage, should be undertaken measures for 
proper management of the silage. 

T a b l e  166 
Amount of nitrogen, phosphorus and 

potassium in the manure 

Type of fertilizer N % P2O5 % K2O % 

Sheep 0,8 0,5 0,8 

Source: Načela dobre poljoprivredne prakse, Min-
istarstvo poljoprivrede, ribarstva i ruralnog razvoja, 
Zagreb, sijecanj, 2009 

Source of odor represents its dispersal on 
farm land. Owners of the reproduction center 
will have to make a contract with local farmers 
for purchase of this fertilizer or if they own 
land where the fertilizer will be trown, to act in 
accordance with the techniques of good 
agricultural practice (GAP) and best available 
techniques (BAT). GAP entails examining the 
amount of nitrogen and phosphorus in the soil 
which is projected for fertilization. 

The repro-center is located out of the 
populated place, from the village Burilchevo a 
distance greater than 1,000 meters that 
comply with the Regulation on classification of 
objects that with discharging harmful substan-
ces could contaminate the air in the populated 
places and establishing zones for sanitary 
protection. The repro-center, according to the 
projected capacity in 2018 under this 
Rulebook, belongs to the objects from third 
category where the required distance from the 
settlement is from 601 to 1.000 m, which is in 
accordance with this Rulebook. 

Emissions of odor are from fugitive cha-
racter and the distance of the repro-center is 
in accordance with the prescribed legislation, 
therefore the installation will not cause a 
significant impact on air quality in the opera-
tional phase of the existence of the facility.

2.7.2. IMPACT ON SURFACE AND GROUNDWATER QUALITY 

Water management area (WMA) "Middle 
and Lower Bregalnica" to which belongs the 
subject location is poor in water. But near 
cadastre parcel where the setting of the 

repro–center is projected, there are variable 
surface flows and the riverbed of the river 
Bregalnica is close, which met the basic 
requirements for setting up the installation. 
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The existence of groundwater, their quantity 
and quality of the site is not sufficiently ex-

plored. The Figure 32 shows a water 
supplying in the vicinity of the site. 

 
Figure 32. Tap for fresh water near the location of the repro-center 

 Source: Photos made in the vincinity of the subject location – private archive 

Within the reproductive center for small 
ruminants in case of improper effluent of 
wastewater that will be generated at the locati-
on may occur influences on the quality of 
surface and groundwater. Wastewater that will 
occur will be sanitary water from the presence 
of staff and technological wastewater. 

In the construction phase it is necessary 
to avoid discharging of petroleum and lubri-
cants in the surface water and the soil, that 
will result in penetration of the oils in the 
ground waters. Releases of these substances 
can have serious impact on the quality of sur-
face and groundwater and the aquatic flora 
and fauna. 

Impact on groundwater during the cons-
truction phase is possible to occur if the gro-
undwaters are pumped and used in techno-
logical procedures during the construction..  

Trowing additives, chemical substances, 
paints, varnishes, and similar solvents that are 
used during the construction may cause pollu-
tion on the water quality.. The constructional 
frame of all facilities will be performed by 
shallow excavations of the foundations, and 
according to that during the construction of the 

reproductive center is not expected the impact 
of the groundwater. 

It is also possible appearance of influ-
ence of sewage pollution by sewage workers 
present on the site. 

In the operational phase of the repro-
center, the water would be used for watering 
the animals, maintenance of the technological 
purity and water for employees. The needs of 
water for watering of animal husbandry range 
between 3 to 5l daily per head, and the initial 
number of flock sheep or goats in the initial 
phase is 100 with a projected increase to 500 
heads in the sixth year of operation, consi-
dering the needs of water for watering animal 
husbandry will range between 350–500l/day 
for the first year and 1500 –2500l/day in the 
sixth year according to the projected develop-
ment of the reproductive center. The subject 
location is not connected to a public water 
supply, and the water will be provided through 
boreholes – hydrophores, i.e. by exhausting 
the droundwaters. The dynamics of the usage 
should be in a proportion with the request for 
long term exploitation 
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In the operational phase would appear 
communal waste water as a result of the 
cleaning at the facility and sanitary needs (50 
l/man/daily) which by separate drainage sys-
tem within the limits of the plan will be taken to 
a waterproof concrete septic pit. Communal 
water that for sanitary needs as a pollutant 
has the following characteristics (Tab. 167).  

T a b l e  167 
Trait of the communal water (mg/l) 

Type of supstance Mineral Organic Total BPK5 
Suspended particles 230 590 820 385 
– Sedimentary 135 360 495 180 
– Not sedimentary 95 230 325 205 
Dissolved particles 725 725 1450 110 
Total 955 1315 2270 495 

 
Atmospheric water from the roof area of 

the buildings and from the inner surface would 
be channeled to the location in the surround-
ing foliage. 

Water polution from this type of installa-
tions are usually caused by uncontrolled 
emissions of nitrogen and phosphorus during 
the storage, handling and use (trowing away) 
the manure, as well as the effluent of waste 
water that contain phosphorus and nitrogen 
from the buildings, directly or indirectly in the 
recipient.The intensity of pollution will depend 
on the manner the fertilizers are used, the 
time chosen for the dispersal of fertilizers, 
methods of soil cultivation and quantities that 
would be thrown. 

The pollution of the groundwater and 
surface water can also be a result of leakages 

and waste water, oils and other pollutants 
from platforms that are used for cleaning and 
maintenance of the mobile machinery owned 
by the operator of the repro-center. The use of 
phosphate cleaning equipment causes 
emissions of phosphate. These emissions can 
reach up to 35% of the total emission of 
phosphate on farms. 

The animals’ food from the silos, which if 
it comes to its expiration, can cause high 
concentrations of nitrogen and phosphorus in 
the soil. As a result of its leakage could occur 
substances that bind oxygen and cause 
increased biological oxygen demand BOD in 
the water. 

Because the technology of breeding ani-
mals projects a combined system of farming 
that includes bringing animals to pasture, an 
additional problem/impact on the surface and 
groundwater is a waste from animals in open 
fields, where they graze. If in a relatively small 
area are concentrated a huge number of 
heads for grazing, at that area would be redu-
ced the vegetation cover and would be enco-
uraged processes of erosion, that would 
adversely affect the quality of surface waters 
to which gravitates the erosive deposited ma-
terial that would be transported through the 
heavy rains. Secretes from the animals may 
come into contact with surface waters at the 
areas where they come closer to the water-
ways for drinking water. 

Impacts on surface and groundwater 
during the construction phase and operation 
phase are assessed as possible adverse 
impacts with unspecified action and short 
direct and indirect effects on the other media 
and environmental areas. 

2.7.3. IMPACT ON SOIL 

Impact on soil which may occur during 
the construction phase of the repro-center is: 

 Mechanical pressure on the soil, due to 
the use of heavy machinery will cause 
compaction of the surface layer of the soil, 
especially if the soil is damp. Compacting 
the soil reduces the absorption of atmos-
pheric residues, impedes gas exchange, 
biological activity of the soil and the growth 
of roots of plants. The mechanical pres-

sure on the soil, reduces stability and in-
creases the risk of erosion. Indirect nega-
tive impact on the quality of the soil can 
cause air emissions from vehicles and ma-
chinery during construction, although the 
short period of performing the construction 
work is not very significant. 

 Construction of new objects includes re-
moval of existing vegetation types and dis-
turbance of habitat of existing fauna, as 
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well as excavation and removal of larger 
quantities of soil. 

 Negative impacts on soil in case of in-
adequate management of geneated was-
te, wastewater, grease, oils, are assessed 
as local and long–termin. In the plan for 
constructing the same them will provided 
measures and activities for proper man-
agement of wastewater and the waste that 
will be generated. 

 On the quality of the soil in the operational 
phase of the repro-center may have a 
negative effect. 

  The emissions from vehicles used during 
the maintenance of facilities. The impacts 
of emissions in the operational phase are 
not expected to impair the quality of the 
soil, because the traffic will be relatively 
limited. Increased frequency of vehicles is 
expected when delivering raw materials 
and transportation/placing of the farm’s 
products. Projected protection zone of 
greenery around the repro-center reduces 
this impact, which can be considered as 
not very significant. 

  Improper storage of waste will be gener-
ated as a result of breeding animals (feces 
and urea) can cause contamination of soil. 

Despite this waste may occur and some 
smaller amounts of phyto–sanitary waste, 
which have been characterized as haz-
ardous waste. Improper storage / handling 
this kind of waste on the site (or beyond) 
can also cause soil pollution. 

  The projected combined method of animal 
breeding provides grazing of the small ru-
minants outside, can influence on the soil 
due to greater concentration of animals on 
a small space, so that it might lead to re-
moval of vegetation, that could result with 
emergence of erosion processes. The fae-
ces and the waste water that would be lib-
erated during the grazing as a natural fer-
tilizer, will help the vegetation to recover. A 
key factor in determining the significance 
of this impact on the quality of soil is the 
number of small ruminants per unit area 
and the frequency of grazing. Depending 
on the manner of grazing could be esti-
mated whether these influences will be 
significant. By frequently changing the lo-
cation of the pasture, or with proper man-
agement of the surfaces that would be 
used as pastures this influence will be re-
duced. 

 2.7.4. IMPACTS OF WASTE MANAGEMENT 

In the construction phase, according to 
the type and extent of construction activities, 
the waste that would be generated as a result 
of construction activities is a in relation to the 
types of materials and equipment to be used 
during the construction in different stages: 
earthworks, reinforcing and concreting works, 
masonry works, montaging and installation 
works etc. 

Also a source of waste would also be the 
waste generated by the workers during their 
stay on the site that is municipal waste and 
according to its composition is similar to the 
waste from the households. 

Additionally, it is expected creation of 
insignificant quantities of certain fractions of 
hazardous waste. 

Technical maintenance of the constructi-
on equipment and other vehicles will be 
conducted within the site and therefore it is 

not expected generation of waste, such as 
used tires, batteries and leakage of oils and 
lubricants from the vehicles. 

Table 168 gives an overview of the ex-
pected types of waste during the construction 
phase, systematized according to the classifi-
cation in the List of types of wastes. 

The types of waste generating in the 
operational phase during normal operation of 
the installation, belong to the following cate-
gories: (Tab. 169): 
• Animal waste – feces/waste water 
• Waste from animals’ cribs – straw 
• Waste from animal tissues – dead 

sheep or goats/tissue 
• Phytosanitary waste of vaccines, drugs 

and treatments 
• Municipal waste from other associated 

facilities 
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T a b l e  168 
 List of waste in the construction phase 

Ordinal 
number 

Number  
from the List of wastes  
(Off.Gazette 100/2005) 

Type of waste/material 

Generation of constructional and communal waste in the construction phase of the object 

Group 15 – Waste from packing 

1. 15 01 Waste from packing (form paper and cardboard, plastic, wood, metal, composite 
packing, glass, etc. 

2. 15 01 04 Packing in the form of mixed packing of paint 

Group 17 – construction and demolition waste 

3.  17 01 Waste from concrete, bricks and rooftiles 

4. 17 02 Waste from wood, glass and plastic 

5. 17 03 Waste from bituminosis mixtures, pitch and products from pitch 

6. 17 04  Waste from metals 

7. 17 05 04 Excavated technical land and humus when sinking a foundations 

8. 17 06 04  Isolation materials (that do not contain asbestos and hazardous substances) 

9. 17 09 04  Other constructional waste (mixed waste) 

10. 11 01 09 Waste in a form of congealed particles of paint 

Group 20 – Communal waste (similar waste with industrial value), including fractions of selected waste 

11. 20 01 Separately collected fractions (solvents, paints, glues, etc)*. 

12. 20 03 01 Mixed communal waste 

*) Depending on the composition they could be classified as hazardous waste 

T a b l e  169 
Waste generated in the operational phase  

Ordinal 
number 

Number  
from the List of wastes 
(Off.Gazette 100/2005 ) 

Type of waste/material 

Generation of waste in the operational pase of the repro-center 

Group 2 – Waste from agriculture, horticulture, aquaculture, forestry, hunting and fishing, preparing and processing of 
food 

1. 02 01 02 Waste from animal origin 

2. 02 01 06 Animal excrement, urine and fertilizer (pus) (mixed with straw), wastewater 
separately collected and treated out of the place of generation 

Group 15 – Waste from packing 

3. 15 01 Waste from packing form paper and cardboard, plasitic, wood, metal, composite 
packing, glass, etc. 

Group 18 – Waste generated during protection of people and animal’s health and similar investigations 

4. 18 02 01 Sharp things 

5. 18 02 03 Waste whose collection and removoval is not a subject of special requests for 
protection from infection 

Group 20 – Communal waste (similar waste with industrial value), including fractions of selected waste 

6. 20 03 01 Mixed communal waste 
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It is considered that in the repro-center is 
produced approximately 150–200 kg manure 
per sheep/goat head. About 523 animals at 
the end of the sixth year of the repro-center’s 
formation, annually will be generated 
approximately 104,6 tons of waste that 
contains excreta, straw from the brood, 
wasted food from the feeders. It is projected 
this waste to be collected in lagoons or highly 
specific areas of the yard where the manure 
and the waste waters from the animals are 
kept. Waste from animal droppings/waste 
water can be collected together with the straw 
from the broods, or to be collected separately, 
depending on the chosen method of goat 
breeding and the project design of the stalls. 

If waste is not collected separately, the 
brood of straw will have a high concentration 
of organic substances that can attract flies 
and vermin. It will aggravate the hygiene 
conditions for breeding animals and can 
potentially lead to infections. On the other 
hand, if the straw/brood is regularly replaced, 
will be generated larger quantities of waste for 
storage or disposal. It is required 0,5 kg 
straw/head, or 75 kg straw/head for 150 days 
housing in the barn. It could also be used 
materials with greater absorption that will 
enable the brood to be used longer, while 
minimizing the quantities of waste for storage 
and disposal at the same time. 

After combusting in the lagoon, the 
manure will be ceded to local farmers for 
fertilization of arable land. The proper use and 
handling of this fertilizer is expected to incre-
ase the crops and to favorably influence on 
the other media for reduction of chemical 
inputs in the soil and groundwater. 

Waste generated from animal tissues, 
calculated on the basis of projected mortality 

in certain production phases is shown in the 
following table (Tab. 170). 

T a b l e  170 
Waste from animal tissues 

Year of establish-
ment of the repro-

center 

% mor-
tality 

Total number of 
animals in the 
repro-center 

Dead 
animals 

First year 4–10 100 4–10 

Sixth year 4–10 523 21–52 

 

From the data snown in this table can be 
seen that the possible occurrence of annual 
waste from the bodies of dead animals is 
between 4 and 10 corpses in the first year and 
between 21 and 52 corpses in the sixth year 
of the repro-center’s operating The dead 
bodies is planned to be put in a pit/grave at 
the location. 

The removing of the veterinary waste is 
determined so it will be taken from authorized 
persons for handling such waste. The same 
will be collected and stored in plastic bags to 
his taking of legal or physical person 
authorized for receiving, transport and storage 
of this type of waste. 

The waste that will be made by employe-
es at the installation during its stay at the 
location is a communal waste and therefore its 
composition is similar to the waste from the 
households. 

The listed impacts will have significant 
negative and lasting effects on the environ-
ment if during the designing of the objects and 
implementation methods of GAP for breeding 
animals. 

2.7.5. IMPACT OF NOISE AND VIBRATION 

Increased noise is expected in the con-
struction phase of the repro-center, adequate 
infrastructure and supporting facilities. It is 
expected from the operation of trucks that will 
carry out the excavation, supply of construc-
tion materials, as well as taking the materials 
from the excavations, to occur emission of 
noise during the construction phase. 

The intensity of the maximal values of 
noise are expected to emit from the construc-
tion machinery is estimated the following 
values: 

 Heavy vehicles (truck) – 82 to 96 dB, 
 bulldozer – 79 to 97 dB, 
 Excavator – 79 to 93 dB. 

Expected noise at this stage is: 
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•Average sound pressure levels (SPL) to 
be in the range of 65 and 70dB. 

• At short intervals it may happen to have 
elevated level to 90 dB. 

Because the volume of construction pro-
vides use of construction machinery and 
equipment, it is possible the construction 
machinery and transport means to cause 
noise intensity from 85– 90 dB at the source. 

If we consider that the construction site is 
out of the settlement and the fact that the 
operation of the mentioned sources is not 
continuous, the generation of harmful noise 
would be occasional and will not cause a 
significant impact on the environment and 
local population. 

Traffic idtensification on the major roads 
due to construction activities would cause 
short–term increase of the noise levels in 
residential areas where these roads pass due 
to the brevity of these impacts, it is not 
expected irreversible harmfil effect on humans 
and the environment. 

Occurrence of vibrations during the 
construction phase is expected to occur from 
machinery to be used for carrying out the 
planned activities. To the impact of vibration 
will be exposed the workers, while these 
effects will not feel the residents of nearby 
settlements because the distance of the 
location of them. The influence of vibration on 
the environment can be characterized as 
weak, i.e. it is not expected emission of vibra-
tion that would exceed the maximal allowable 
values. The exposure to vibration will be short. 

Source of occasional increased noise in 
the operational phase may represent the 
transport means, which will receive/transport 
the products from the repro-center, as well as 
the vehicles for transporting employees. Given 
that commercial complex is located out of a 
populated area, and as such do not endanger 
the sensitive receptors (housing zones, hospi-
tals, schools, recreation areas, etc.), it is 
assumed that the influence of noise will be 
with a local character and as such will not 
cause a significant disruption on the environ-
mental quality. 

2.7.6. LANDSCAPE AND VISUAL ASPECTS 

During the construction phase, the area 
that is projected for construction of sheep or 
goats repro-center will be temporarily chang-
ed. and locations planned for storage of 
construction materials and temporary objects 
for the need of the construction activities shall 
be visually noticable These changes will be of 
short–term nature, i.e. with a duration equal to 
the time of construction. Because of that, 
these changes will have minimal significance. 

After the completion of construction 
activities, it is necessary to arrange and plant 
a greenery on the location, with native species 
that are characteristic for the area and will 
allow proper fit of objects in the visual 
appearance of the landscape. 

During the operational phase is not 
expected any impact on the visual aspect and 
scenery. 

2.7.7. IMPACT ON NATURAL HERITAGE 

When building a repro-center it is expect-
ed impact on flora and fauna from the imple-
mentation through a loss of natural habitat – 
pasture, an area of approximately 6,4 h. This 
area is relatively small and therefore it is 
estimated that this impact is not significant. 

There will be impact on the flora if the 
sheep or goats are grazing outside. In case of 
higher concentration of animals on a smaller 

area, it is possible to remove vegetation in the 
area, such as the grass, bushes, and trees 
that are within a reach of the sheep, but this is 
especially characteristic fot goats. Positive 
influence from the presence of small rumi-
nants for grazing is that it will fertilize the soil, 
which can positively affect the development of 
the vegetation. In order to maintain a balance 
between these positive and negative effects, 
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should be performed controlled grazing of 
animal husbandry and combined food. We 
can conclude that the impacts that will cause 
the operation of the repro-center on flora and 
fauna will be lasting, reversible and relatively 
small. 

Location which is projected for the pla-
nned reproduction center is not located near 
the proposed natural heritage. For this reason, 
there is no probability of occurrence of poten-
tial direct impacts on it. 

2.7.8. IMPACT ON CULTURAL HERITAGE 

For the subject location there are indica-
tions for possibility of discovering an archaeo-
logical site near the subject location, and with 
the repro-center’s construction there is a pos-
sibility of faster discovery of those cultural 
goods, or delaying their discovery. If during 
the construction of the repro-center is determi-
ned the exact position of the cultural heritage 
site, should be done something for protection 
of the immovable cultural heritage If during the 
construction works are encountered archaeo-

logical artifacts, i.e. are found some material 
remains that have cultural and historical value, 
it is necessary to act in accordance with 
Article 65 of the Law on Protection of Cultural 
Heritage (Official Gazette of RM no. 20/04, 
no.115/07 and no.18/11), to immediately stop 
the started construction activities and to notify 
the competent institution for the protection of 
cultural heritage according to Article 129 of 
the Law. 

2.7.9. IMPACTS ON TOURISM DEVELOPMENT 

 All activities in the space should comply 
with the guidelines of the Spatial Plan of the 
state, especially significant and the ones 
reffering to the planning and construction of: 

  state infrastructure systems (roads, rail-
ways, air transport, telecommunicati-
ons); 

  energy systems, energy line and larger 
water management systems; 

  buildings important for the state; 
 capacities of the touristic offer; 
  commercial complexes and those re-
lating to larger concentrations (free eco-
nomic zones); 

 capacities for utilization of natural re-
sources 

The subject location which is projected 
for building repro-center for small ruminants 
belongs to Bregalnica touristic region which 
specifies 9 tourism zones with 29 tourist sites. 
According to the Concept’ theories and the 
criteria for protection and sustainable eco-
nomic development for smooth development 
of the total tourist offer of this area, are also 
possible some influences on the development 
of tourism 

2.07.10. IMPACTS OF ACCIDENTS AND CRASHES 

Accidents or collisions may occur in the 
construction phase as well as in the opera-
tional phase of the repro-center. Emerging of 
an accident or collision may be caused by: 

 leakage of hazardous substances, fuel 
or lubricant;  

 explosions and fires, 
 electric circuit and failures,  
 natural disasters and 
 animal mortality. 

2.7.10.1. Leakage of hazardous 
substances, fuel and lubricant 

Accidents and disasters in the form of 
flooding during the construction phase of the 
reproductive center may occur in buildings 
and transport vehicles from spills of fuel, oils 
and lubricants, as well as leakage of the 
materials being transported. Accidents can be 
caused by materials that are transported 
without appropriate measures undertaken to 
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protect from the negative impact of high 
summer temperatures. To overcome this 
situation it is necessary to note that it is not 
projected the loading with oil and servicing of 
machinery in the construction phase to take 
place at the location of the route, but in the 
mechanical workshops of the contractor. 

In the operational phase, the overflow 
can occur when the packages of cleaners and 
disinfectants are damaged, flooding as a 
result of the silage space damage, damage of 
the lagoon for collecting the waste water or 
overflowing of the installation for watering of 
animals. In the operational phase can occur 
overflowing of waste oil or fuel from the tractor 
which is planned to be used on the site. Any 
overflowing of liquid waste must be removed 
by absorption with wood shavings, sand or 
similar material, and removed with the 
communal waste. 

Preventing pollution from leakage of ha-
zardous substances, fuel and similar, during 
the activities at the site is of particular impor-
tance. Monitoring of the accuracy of all faciliti-
es and installations at the repro-center is of a 
huge importance. Servicing the tractor and 
filling it’s reservoir with oil will be done out of 
the repro-center in authorized services. 
Incidents of mechanical character, if thety 
arise will be resolved by engaging experts 
from the installation or directly through 
contract with outsource individuals for faster 
removal of the existing issues. 

2.7.10.2. Explosions and fires 
To protect from a possible outbreak of fire 

on the location of the repro-center would be 
used a fire service from Kocani. But within the 
whole project documentation for establish-
ment of the repro-center must be prepared a 
project for fire protection, which must provide 
regular inspection and maintenance of fire 
protection appliances, every 6 months. 

In the preparation of the project docu-
mentation for fire protection must be observed 
measures and activities from normative, 
operational, organizational, technical, educa-
tional and propaganda character that are 
regulated by the Law on Protection and Res-
cue (Official Gazette of RM no.36/04, no. 
49/04, no. 86/08 and no. 124/10, 18/11) which 
is in accordance with the directives of the 
European Union and the Regulation on the 

implementation of protection and rescue from 
fires. 

2.7.10.3. Contact and defects 
During the operational phase of the com-

plex may occur a contact in the installation of 
the facility for housing animals, in the 
installation of ventilation, in the milking area, 
or similar mechanical defects of the insta-
llation for water supply. For fast and timely 
intervention will be necessary to seek help 
from external persons who would be engaged 
to fix these defects, as well as for mainte-
nance of all installations and pipelines in the 
reproduction center in good condition. 

2.7.10.4. Natural disasters 
As natural disasters can occur floods and 

earthquakes. The proposed location is situa-
ted in an area subjected to frequent flooding 
(estuary of the Zletovska Reka in the river 
Bregalnica, according to the Center for Crisis 
Management in RM is the most frequently 
flooded site in the Republic of Macedonia), 
and this must be considered with great 
caution when preparing the project documen-
tation for the objects and their location on the 
plot. Besides construction precaution measu-
res and construction standards in terms of 
hydro-isolation and the aseismics, it is good to 
consider the possibility of using prefabricated 
objects for construction in the parts of the 
facilities intended for animal housing and the 
administration. Prefabricated buildings can 
provide equivalent standards of operation as 
the lasting traditionally constructed buildings, 
and thus will minimize the possibility of dama-
ge caused by ruining and flooding, and rapid 
sanation of the same with repair or replace-
ment with new structures depending on the 
estimated damage, in case of a natural disas-
ter of major proportions. 

In case of any natural disasters (earthqu-
akes, torrents, strong winds, etc.), it is nece-
ssary to immediately start with evacuation of 
the working staff. Then it is necessary to 
protect the objects, especially those parts of 
the installation with a possibility of environ-
mental contamination. 

2.7.10.5. Mortality of sheep and goats 
During the operational phase of the 

sheep and goat repro-center, if there is a dise-
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ase or mortality among sheep or goats, which 
according to the assessment of experts 
ranges from 4–10%, it should be handled in 
accordance with the Law on Veterinary Health 
(Official Gazette of RM no.113/07). The waste 

as a result of a death, i.e. the carcasses of the 
animals should be handled in accordance with 
the by–products of animal origin (Official 
Gazette of RM no.113/07). 

2.7.11. IMPACTS OF WAR DESTRUCTION 

According to the Spatial Plan of Republic 
of Macedonia and the Law on Defence 
(Official Gazette of RM no.42/01, no.05/03, 
no.58/06, no.110/08), Law on Protection and 
Rescue (Official Gazette of RM no.36/04, 
no.49/04, no.86/08 and no.124/10, 18/11) and 
the Law on Crisis Management (Official 

Gazette of RM no.29 / 05), the site for econo-
mic complex of the CP 576/1, CM Burilchevo, 
p.c. Pilavot, municipality of Cesinovo–
Oblesevo is located in areas with a high 
degree of threat of military action. In 
accordance with the legislation should be 
applied measures for protection and rescue. 

2.7.12. SOCIO-ECONOMIC ASPECT 

Fundamental contribution to the EPR 
from the establishment of the reproductive 
center for sheep or goats are the opportunities 
for stimulate and intensifying of the local 
economy and providing employment opportu-
nities. Benefits from the repro-center for 
breeding small ruminants (sheep and goats) in 
the EPR will be in function of encouragement 
of the development of processing industries, 
and in accordance with the determinations of 
the Spatial Plan of the Republic of Macedonia. 
The impacts of repro-center for sheep or 
goats include employment opportunities for 
local people, increase of the living standard 
and possible changes in the social structure of 
the area. 

In the construction phase of the complex, 
huge number of untrained workers can be 
hired to implement the overall construction 
work. These workers will be on the construc-
tion site only during the implementation of 
construction activities, so it is not require 
construction of any temporary barracks for the 
accommodation of workers. 

Positive socio – economic benefits arising 
from this project will be greater than the 
negative impacts on nature and environment. 
Increasement of the employment opportunities 
is expected through direct engagement of lo-
cal labor during the phase or in indirect form, 
as a result of increased commercial activity in 
the area. 

2.7.13. CUMULATIVE IMPACTS 

Cumulative impacts are the combined 
effects of two or more projects that are on a 
close locations or same area, and whose 
types of impacts have similar nature and 
potential for mutual influence. Thus, in a rela-
tion to the proposed center for reproduction of 
sheep or goats, cumulative effects may arise 
as a result of interaction with other existing or 
future projects of this type planned in the 
project area. 

Despite the mentioned installation, there 
are no other significant commercial production 

activities that take place within the project 
area, and whose environmental impacts could 
cause interaction and effect of cumulative 
impact with the reproductive of the operator. 

Because all activities in the area should 
comply with the guidelines of the Spatial plan 
of the state, it is recommended, during the 
future organization of economic activities to 
respect the criteria for protection and sustai-
nable economic development. 
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2.7.14. MATRIX OF ENVIRONMENTAL IMPACTS 

Description of impact parameters accor-
ding to their importance, probability of occu-

rrence, duration, intensiveness and reversi-
bility is given in the following table (Tab. 171). 

T a b l e  171 
Parameters of influences according to their importance 

Criteria Assessment of the value 

Importance of influence Local Regional Global/ overboard 

Character of the influence Neutral/no such Negative positive 

Probability of occurance of the 
impact 

No probability to occure May occure Will occure for sure 

Duration of the impact Short–term Medium–term Long–term 

Intensiveness of the impact Small Mudium Big 

Reversibility of influence Reversible influence after which the 
environment could return to its original 
condition 

Irreversible influence after which the 
environment could not return to its original 
condition 
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Matrix of influences on environment 

Functional 
phase of the 
installation 

Impact Location Importance of 
impact 

Character of 
the impact 

Probability of occur-
ance of the influence

Reversibility of the 
impact 

Duration of 
the impact 

Intensiveness 
of the impact 

Impact on the air quality 

Fugitive dust from 
the construction 
works 

Objects in construction and 
infrastructure installations Local Negative Will occur for sure Reversible–re-

turning Short–term Small 

C
on

st
ru

ct
io

na
l p

ha
se

 

Emissions of 
exhaust gases from 
a point source 

Objects in construction and 
infrastructure installations Local Negative Will occur for sure Reversible–re-

turning Short–term Small 

Fugitive emissions of 
dust 

Warehouse when 
delivering food Local Negative Will occur for sure Reversible–re-

turning Short–term Small 

Emmisions from a 
ventilation system Object for housing animals Local Negative Will occur for sure Reversible–re-

turning Long–term Small 

Emission during 
housing and 
transport of the 
animals 

Object for housing animals Local Negative Will occur for sure Reversible–re-
turning Short–term Small 

O
pe

ra
tio

na
l p

ha
se

 

Emission of odors Lagoone, pit/grave, silage, 
fertilized agricultural areas Local Negative Will occur for sure Reversible–re-

turning Long–term Medium 

Impact on the surface and groundwater quality 

Leakage of petroleum, 
oils and lubricants 

Constructional range and 
the local assess roads Local Negative May occur Reversible–re-

turning Long–term Medium 

C
on

st
ru

ct
io

na
l p

ha
se

 

Throwing additives, 
chemical substances Constructional range  Local Negative May occur Reversible–re-

turning Long–term Medium 
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Uncontrolled pumping 
of the groundwater Constructional range  Local Negative May occur Reversible–re-

turning Long–term Medium 

Uncontrolled ex-
ploitation of the 
groundwater 

Commercial complex Local Negative May occur Reversible–re-
turning Long–term Medium 

Sanitary wastewater Commercial complex Local Negative Will occur for sure Reversible–re-
turning Long–term Medium 

O
pe

ra
tio

na
l p

ha
se

 

Technological 
wastewater 

Silage, 
Grazing terrains for the 
animals, 
Fertilized areas. 

Local Negative May occur Reversible–re-
turning Long–term Medium 

Impacts on the soil quality 

Mechanical pressure 
due to usage of heavy 
equipment 

Location of the 
constructional range Local Negative Will occur for sure Reversible–re-

turning Short–term Medium 

Removing great area 
of land 

Location of the 
constructional range Local Negative Will occur for sure Reversible–re-

turning Short–term Medium 

C
on

st
ru

ct
io

na
l p

ha
se

 

Inadequate 
management of waste 
and waste oils and 
lubricants 

Location of the 
constructional range Local Negative May occur Reversible–re-

turning Long–term Medium 

Inadequate waste 
management –
animals’ excrement 

The lagoon Local Negative May occur Reversible–re-
turning Long–term Medium 

Inadequate 
management with 
phytosanitary waste 
and animals’ car-
sasses 

Repro-centre 
Pit/grave 

Local Negative May occur Reversible–re-
turning Long–term Medium 

O
pe

ra
tio

na
l p

ha
se

 

Uncontrolled grazing 
ot the animals Surrounding pastures Local Negative May occur Reversible–re-

turning 
Medium–

term Medium 
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Impacts caused by waste management 

C
on

st
ru

c-
tio

na
l 

ph
as

e Inadequate 
management of 
constructional and 
communal waste 

Constructional range Local Negative Will occur for sure Reversible–re-
turning 

Medium–
term Medium 

O
pe

ra
tio

na
l p

ha
se

 Waste from the 
animals–excrement, 
veterinary waste, car-
casses, communal 
waste 

Reproductive center Local Negative Will occur for sure Reversible–re-
turning Long–term  Medium 

Impact of noise and vibrations 

C
on

st
ru

c-
tio

na
l p

ha
se

 

Trucks and heavy 
equipment Constructional range Local Negative Will occur for sure Reversible–re-

turning Short–term Small 

O
pe

ra
tio

na
l p

ha
se

 Transport means for 
reception of raw–
materials and selling 
animals 

Reproductive center Local Negative Will occur for sure Reversible–re-
turning Short–term Small 

isual aspects and landscape 

C
on

st
ru

c-
tio

na
l 

ph
as

e 

Construction of 
temporary objects 
and storage of 
construction 
materials 

Constructional range Local Negative Will occur for sure Reversible–re-
turning 

Short–term 
 

Small 

Impact on natural heritage 

O
pe

ra
-

tio
na

l 
ph

as
e Removing the 

vegetation from 
large areas 

Surrounding pastures Local Negative Will occur for sure Reversible–re-
turning Long–term Medium 
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Impact on cultural heritage 

C
on

st
ru

c-
tio

na
l 

ph
as

e Destroying or 
damaging 
monuments 

Constructional range Local Negative May occur Irreversible–non–
returnable Long–term Medium 

Impact on tourism development  

O
pe

ra
-

tio
na

l 
ph

as
e Disproportion with 

the Spacial plan 
Location of the repro-
center Local Negative May occur Irreversible–non–

returnable Long–term Medium 

Impacts of accidents and crushes 

C
on

st
ru

ct
io

na
l/ 

op
-

er
at

io
na

l p
ha

se
 Leakage hazardous 

substances, oil or 
lubricant;  
Explosions and fires;  
Contact and defects;  
Natural disasters 
Mortality at animals 

Location of the repro-
center Local Negative May occur Reversible–re-

turning Long–term Medium 

Impacts of war destructions 

C
on

st
ru

c-
tio

na
l/ 

op
-

er
at

io
na

l 
ph

as
e Causing war de-

structions Covered area Regional Negative May occur Irreversible–non–
returnable Long–term Medium 

Socio-economic aspect 

C
on

st
ru

c-
tio

na
l/ 

op
-

er
at

io
na

l 
ph

as
e 

Employment Location of the repro-
center and wider EPR Regional Negative Will occur for sure Reversible–re-

turning Long–term Big 
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2.8. MEASURES FOR REDUCING THE POTENTIAL IMPACT  
ON THE ENVIRONMENT 

2.8.1. MEASURES FOR REDUCING THE IMPACTS ON AIR QUALITY 

In order to reduce impacts in the cons-
truction phase of the complex caused by 
emissions of dust in the air, should be inclu-
ded procedures on good construction practice: 

 If necessary to be used water to spray the 
location in order to reduce dust; 

 Termination with work if there is an intense 
emission of dust, in order to be determined 
the reason for the creation of dust and to 
take measures for its elimination; 

  Controlled procedures of filling materials 
during the performance of earthworks (ex-
cavation, spreading); 
The use of quality fuel is a measure that 

would allow reduction of exhaust gases, and 
thus the impacts caused by exhaust gases 
generated by the construction mehanization. 

In the operational phase, there are no 
regulations for setting a border limits for the 
emissions of odors. The application of DZP 
and every measure that contributes to its 
reduction can be considered BAT. 

In the operational phase of this repro-
ductive center, the potential for increased air 
emissions from facilities is substantial. In the 
immediate vicinity of the reproductive center 
there is not populated area that will be directly 
exposed to the negative impacts of the 
emissions that occur in the operation of the 
repro-center, which represents a mitigating 
circumstance. 

Nitrogen is the most important volatile 
element of faeces from sheep or goats and its 
amount will depends on the category, while its 
volatility in the form of ammonia will depend 
on many factors. Removing the waste at the 
facilities contributes to minimizing air 
emissions. The dynamics of removing can be 
determined on the basis on the number of 
animals per unit area and the method of their 
housing. The quantity of volatile substances 
will depend on the temperature in the 
buildings, climatic conditions, surface of the 
water mirror of the lagoons, the dynamics of 
removing. One measure that would signifi-

cantly reduce the unpleasant odors and air 
emissions is the appropriate storage of the 
sheep and goat manure. Besides proper stor-
age as a measure for reducing of ammonia 
emissions is covering the lagoons with plastic 
foil. It is also necessary in the operational 
phase of the repro-center to perform proper 
maintenance of the watering places. In case 
they are not regularly maintained, may occur 
leakage of water that would result with greater 
water consumption, and also to faster decom-
position of feces and increased emission of 
ammonia. Frequent movement of water in 
drainage channels allows releasing of unple-
asant odors. Preventive measure to prevent 
this occurrence is not allowing the movement 
(waving) of the water. The occurrence of odor 
may also be as a result of the fertilization of 
arable farmland. In order to reduce the 
emission of odor during the fertilization, is 
important to recpect certain conditions: 

 The best time for fertilization with manure 
is in the late winter and spring. If fertilized 
in autumn or winter, the losses of nitrogen 
in the water are increased. If fertilized in 
summer, the loss of nitrogen is greater, 
and thus the intensity of odor . 

 Fertilization of land subjected to high risk 
of contamination is prohibited. 

 Prohibited fertilization of land saturated 
with water. 

  Prohibited fertilization of land covered with 
snow, frozen and flooded land. 

  If identified diseases in animals in which 
the causes of disease are resistant to the 
conditions in lagoons where the manure is 
placed, it is not allowed dispersal of the 
same on the land. 
In the operational phase of installation it 

is projected heating of facilities where the 
animals are housed. Heating will be done in 
the supporting facilities for accommodating 
workers. If there is a need for heating the 
rooms in the future, it should be done by using 
renewable energy – biogas, biomass or other 
alternative energy source. It is desirable sup-
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porting facilities for accommodation of workers 
and the veterinary clinic to be built as energy 

efficient buildings. 

2.8.2. MEASURES FOR REDUCING THE IMPACTS ON WATER QUALITY 

In the constructional phase it is nece-
ssary to avoid effluent of water polluted with 
chemicals, additives, paints and varnishes as 
well as spills of oil and oils for lubrication of 
vehicles on surface water and soil in order to 
prevent penetration of the oils to the ground-
water flows. Repair and maintenance of vehi-
cles should be performed in the machanical 
workrooms of the contractor, while filling the 
reservoirs with fuel at the gas stations and 
specific locations for that purpose on concrete 
platform. It is required careful and professional 
handling of all materials of this type, and use 
of materials that are biodegradable. 

Regarding uncontrolled pumping of 
groundwater, the same should rationally be 
used to avoid lowering of underground water. 
In case of excessive lowering of water, this 
impact should be reduced by reduced ground-
water extraction for meeting the project needs. 

To control pollution from sewage waste 
water, it is necessary during construction of 
the site to be placed mobile toilets for the 
workers that will be promptly cleaned and 
maintained. 

In the operational phase of the repro-
center, the exploitation of groundwater should 
be based on hydrogeological investigations 
carried out. We should not allow excessive 
exploitation of groundwater because that 
might lead to disruption of their regime. 

The communal waste water from maintai-
ning communal hygiene and sanitation at the 
facility, which is taken to impermeable concre-
te septic pit should be cleaned by an autho-
rized organization for handling this kind of 
waste or to set up a mini treatment plant on 
the site. Wastewater before discharging to the 

recipient must be subjected to tetman of treat-
ment, i.e. to obtain a quality according to "Re-
gulation on the categorization of watercours-
es, lakes, reservoirs and groundwater." 

To prevent such an impact on waters 
from oils and lubricants for maintainig tractors 
and other mobile vehicles that gravitate on the 
subject location, it is necessary to maintain 
the mobile machinery which would be done by 
authorized mechanical services.Using no 
phosphate cleaning equipment will contribute 
to reducing the quantity of phosphorus emis-
sions from these type of installations. 

Measure that will prevent leakage of sila-
ge areas is the same be collected in a sepa-
rate container due to high protein content, and 
thus the nitrogen in it. Its dispersal is possible 
only on surfaces that will not be processed for 
a long time in order to disolve. 

Measure that would prevent occurrence 
of erosion and reduction of vegetation due to 
uncontrolled use of the same area for grazing 
is regularly and systematically changing the 
paths of movement of animals and changing 
pastures. This would reduce the concentration 
of animal husbandry for long periods in the 
same place and would allow regeneration of 
vegetation. In this way, while creating an 
opportunity for revegetation would be preven-
ted the leakage of secretions (feces, waste 
water) in deeper earth layers, i.e. ground-
water. Systematic changing of places of 
watering of the animals is needed, which will 
enable better selfpurification of the river flows. 

In the repro-center will be applied prac-
tice of storing the manure in lagoons until 
maturity, which will allow dispersal on the ar-
able land provided for fertilization. 

2.8.3. MEASURES TO REDUCE IMPACTS ON THE QUALITY OF SOILS 

In the constructional phase of the 
complex must be provided measures to 
protect soil that match with the measures for 
water management. Additives, as well as 

paints, varnishes, solvents and similar 
chemical agents used in construction work 
should be properly stored out of the possible 
influences that could activate their toxic 
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flammable properties. There is a possibility of 
leaking hazardous substances, to which must 
be paid special attention, especially in areas 
with high water level and areas characterized 
by particularly sensitive soils. 

 In case of contamination of soil with 
these materials to be introduce the procedure 
of removing contaminated soil from the 
location and its proper disposal as excavated 
earth containing dangerous substances 
declared under the List of waste 17 05 05* 
(Official Gazette of RM no. 100/05). 

After completion of construction works 
should be returned the fertile soil in the 
condition as before construction. In the con-
struction phase should be used the excavated 
earth material used for making embankments. 
Reuse of humus should be made using the 
best available procedures and techniques. 

In the operational phase, for prevention 
from exhaust gases from transport vehicles it 
is necessary to be provided a protective zone 
of greenery around the repro-center, which 
would reduce this impact, that can be 
considered as not very significant. 

Before fertilizing the agricultural land, is 
necessary to make regular pedological 
analyzes that will determine the amount of 
nitrogen and phosphorus in the soil which is 
scheduled for fertilization. We should also pay 
special attention when defining the plan for 
dispersal of the faeces from animals (the 
dynamics of fertilization and use of proper 
equipment) and thereby use a the matured 
fertilizer. During the fertilization we should be 
careful not to exceed the amount of 30t/ha or 
the amount of nitrogen during one year will not 
exceed 250 kg/ha. Agricultural land that is 
fertilized should not be drained and reculti-
vated for at least three months after fertilizing. 

To protect the soil and reduce the 
removal of vegetation that may lead to the 
emergence of processes of erosion when 
uncontrolled grazing, the pasure should be 
frequently changed, i.e this impact will be 
reduced with proper management of the areas 
that will be used as pastures. 

2.8.4. Measures for sustainable waste 
management 

Pursuant to Law on Waste Management 
(Official Gazette of RM 68/2004, 71/2004, 
107/2007, 102/2008, 143/2008 and 9/2011), 

Chapter III Handling with waste, the waste 
creators should to the greatest possible 
extent, avoid creation of waste and reduce the 
harmful effects of waste on the environment 
and people’s life and health. During the waste 
management after prior selection, the waste 
should be processed by recycling, re–used in 
the same or other process for the extraction of 
secondary raw materials, or used as a source 
of energy. After appropriate treatment it is 
recommended compulsory disposal of waste 
materials in the landfill. 

Measures for reducing the impacts of 
waste management relate to the consistent 
fulfillment of legal obligations for managing it. 

Waste to be generated on the disussed 
location in the constructional phase of the 
installation will not cause adverse environ-
mental impacts on the environment, if the 
following measures for reducing the impact on 
the environment are respected: 

 In the constructional phase of the repro-
center, the generated construction waste 
should be regularly removed from the con-
struction site, 

  The excavated technical soil and humus 
from the excavation of foundations should 
be given to legal od physical persons to be 
used for covering terrains for grasslands, 

  Maintenance of the mobile machinery and 
fuel supply during construction on the loca-
tion not to be done on the site, but in me-
chanical workrooms and services of the 
construction works’ contractors, 

  Giving the waste of packaging to licensed 
firm for managing that kind of waste, 

 Mixed containers of paints and varnishes 
used in the construction of the facility 
along with curdled particles of paint to be 
removed with the communal waste from 
the site. 
If during the constructional phase on the 

location appears hazardous waste, the same 
should be separated from the non–hazardous 
and inert waste. Keeping this kind of waste is 
required to be in separate containers, and for 
its removal from the site and construction area 
should be engaged authorized firm, pursuant 
to the Law on Waste Management and the 
relevant sublaws. 

After completion of construction activities 
it is required to assess the possibility of reuse 
of the removed soil from the field, in order to 
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avoid additional economic expenses due to 
the necessity of its dislocation. After competi-
on of the activities, the waste should be 
properly delayed in the landfill. 

Based on the identified expected types of 
waste, the management with different 
fractions of waste at this stage is given in the 
following table (Tab. 172). 

T a b l e  172 
Waste management during the construction phase 

Treatment Type/ fraction of 
waste Selection/ Future 

recycling/ reuse 
Other fractions Transport/ processing/ 

removal 

note 

Communal waste Selection of fractions for 
which an interest exists 

Mixed 
waste 

Licensed service provider 
(s) 

Fractions of hazardous waste 
would be separated 

Construction 
waste 

Other waste from 
constructional and 

other activities 

Reuse for the needs of 
the construction/ 

Selection of fractions for 
which an interest exists 

Mixed waste Licenced service 
provider(s) – disposal for 

landfill of construction 
waste (intern fraction) 

Fractions of hazardous waste 
would be separated 

Waste from 
packaging 

Selection of fractions Mixed waste Licenced service 
provider(s) – disposal for 

landfill of construction 
waste (intern fraction) 

Fractions of hazardous waste 
would be separated 

 
From the operation of repro-center, the 

annual waste of 104,6 tonnes will be collected 
in lagoons or special places of the commercial 
yard for delaying the manure and waste 
waters from animals. By constructing the 
lattice floor, the amount of waste from the 
animals’ feces would be smaller, because the 
trash would be fine without straw. 

When improper storage of this waste 
occurs methane emissions. Technically pro-
perly built and covered lagoon is in accor-
dance with the rules on waste management 
and thereby reduces the emissions of 
ammonia and methane. 

Pursuant to the Law on by-products of 
animal origin, and the Law on Veterinary 
Public Health, dealing with the animal carcas-

ses is the responsibility of the Ministry of 
Agriculture, Forestry and Water Management, 
i.e. a responsibility of Agency for Food and 
Veterinary. Removing of the carsasses is 
planned to be done in pit/grave on the location 
and will be undertaken by a legal or physical 
person who holds a license for managing with 
this kind of waste. 

Veterinary waste as a fraction of medical 
waste should be taken by an authorized legal 
entity who is obliged to deal with the same, 
according to legal provisions in this area. 

The municipal waste would be collected 
in containers for that purpose. Disposal of this 
waste will be performed by PCE or person 
authorized to manage this kind of waste. 

2.8.5. MEASURES FOR REDUCING THE IMPACTS FROM NOISE 

Because of the work of construction 
machinery occurs emission of noise during the 
constructional phase. In order to minimize 
noise during construction is recommended to 
use modern machinery, its maintenance in 
good condition, handling the machinery in 
order to keep the allowable noise levels in the 
environment. However, to avoid increases in 
allowable limits need to be implemented: 

 Careful planning of the construction works 
to minimize the acoustic pollution, with oc-
casional inclusion of a certain number of 
machines in operation with favorable main-
tenance of noise within the limits allowed, 

 avoideing the use of equipment that emits 
noise greater than 90dB, 

 control of the construction methods and 
equipment used. 
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Generally, to reduce the impact of noise, 
we recommend placing protective sound 
walls-barriers, planting of appropriate protecti-
ve greenery and landscaping of sites with rich 
horticultural crops.2.8.6. Measures for 
reducing the impacts on the region 

Location where the construction of the 
repro-center is projected has no recorded 

specific values of the region. Due to this fact 
only what could be predicted in that case is a 
measure that includes horticultural arranging 
of the area within the reproductive center. This 
will contribute towards the integration of 
objects in the visual appearance of the land-
scape in the area. 

2.8.7. MEASURES FOR REDUCING THE IMPACTS ON NATURAL HERITAGE 

Because the location projected for the 
planned reproduction centeris not located 
near the recorded natural heritage, there is no 
probability of occurrence of potential direct 
impacts on it and do not involve measures to 

reduce the impact. Impact on flora will occur if 
the sheep or goats are uncontrollably grazed 
outside, so in order to maintain a balance 
should be conducted controlled grazing of the 
animal husbandry and food combining. 

2.8.8. MEASURES FOR REDUCING THE IMPACTS ON CULTURAL HERITAGE 

If during the construction works are enco-
untered archaeological artifacts, i.e. cones to 
disclosure of material remains of cultural and 
historical value, it is necessary to act in accor-
dance with Article 65 of the Law on Protection 
of Cultural Heritage (Official Gazette of RM 
no. 20/04, no.115/07 and no.18/11), or im-

mediately to stop the started construction 
activities and notify the competent institution 
for the protection of cultural heritage pursuant 
to the Article 129 of the Law. 

Also, the location will be secured and 
fenced to avoid any negative impacts. 

2.8.9. MEASURES FOR REDUCING THE IMPACTS ON TOURISM DEVELOPMENT 

To reduce the impact on tourism deve-
lopment in accordance with the Concept and 
criteria for development and organization of 
touristic activity, for undisturbed development 

of the overall touristic offer of this area, the 
organization of economic activities should 
respect the criteria for protection and sustai-
nable economic growth. 

2.8.10. MEASURES FOR REDUCING THE IMPACTS OF ACCIDENTS AND CRASHES 

 Preventing the pollution from leakage of 
hazardous substances, fuel, etc. during the 
activities at the site is of particular impor-
tance. It is necessary to monitor the accu-
racy of all facilities and installations in the 
repro-center. Servicing of the tractor and 
filling the reservoirs with fuel will be done 
out of the repro-center, in the authorized 
services. In case to occur incidents of me-
chanical character, will be resolved by en-
gaging experts from the installation or di-
rectly through contract with external indi-

viduals for faster solving of emerged is-
sues, 

 Application of measures for protection 
against fire at the location. In the prepa-
ration of project documentation for fire pro-
tection must be respected the measures 
and activities from normative, operational, 
organizational, technical, educational and 
propaganda character that are regulated 
by the Law on Protection and Rescue (Of-
ficial Gazette of RM no.36/04, no.49/04, 
no.86/08 and no.124/10, 18/11), which is 
in accordance with the directives of the 



2. Study on assessment of the impact on the environment for sheep or goat repro-center in the East Planning Region 

230 

European Union and the Regulation on the 
implementation of protection and rescue 
from fires 

  The space that is subject of analyzes is 
located in zone of VIII0 degrees by Mercalli 
scale of expected earthquakes, which 

suggests satisfying the conditions and re-
quirements for achieving technically con-
sistent and economically sustainable level 
of seismic protection in the construction of 
new facilities. 

2.8.11. MEASURES FOR REDUCING THE IMPACTS FROM MILITARY DESTRUCTION 

Subject area is located in areas with a 
high degree of threat of military action, which 
also imposes mandatory implementation of 

protection measures and rescue during the 
planning and arranging. 

 
 



2. Study on assessment of the impact on the environment for sheep or goat repro-center in the East Planning Region 

231 

2.8.12. SUMMARY OF MEASURES TO REDUCE THE IMPACT ON THE ENVIRONMENT  
AND PLAN FOR MANAGING AND MONITORING OF THE ENVIRONMENT 

T a b l e  173 
Summary of measures to reduce the impact on the environment and plan for managing and monitoring of the environment 

Functional 
phase of 
the in-

stallation 

Impact Location Precaution for 
minimizing the 

impact 

Responsibility Starting time Finishing 
time 

Imple-
nenta-

tion 
cost 

Respon-
sible for 

monitoring 

Frequency 
of moni-
toring 

Impact on surface and groundwater quality 

Leakage of pe-
troleum, oils and 

lubricants 

Constructional 
range and the local 

assess roads 

Keeping the ve-
chicles out of the 
location’s range 

Investor/ 
contractor of 
construction 

works 

Start of the 
operational 

phase 

End of con-
struction 

/ Investor/cons
tructor / 

municipality 
Cesinovo–
Oblesevo 

Occasionally 

Throwing additives, 
chemical 

substances 

Constructional 
range  

Providing con-
tainer and plat-
form for taking 
and removing 

Investor/ 
contractor of 
construction 

works 

Start of the 
operational 

phase 

End of con-
struction 

/ Investor/cons
tructor / 

municipality 
Cesinovo–
Oblesevo 

Occasionally 

C
on

st
ru

ct
io

na
l p

ha
se

 

Uncontrolled 
pumping of the 
groundwater 

Constructional 
range  

Consent of ex-
ploitation the 
groundwater 

Investor/ 
contractor of 
construction 

works 

Start of the 
operational 

phase 

End of du-
ration of the 

complex 

/ Investor/cons
tructor / 

MEPP/ mu-
nicipality 

Cesinovo–
Oblesevo 

Occasionally 

Uncontrolled ex-
ploitation of the 

groundwater 

Commercial 
complex 

Consent of ex-
ploitation the 
groundwater 

Operator of 
repro-center 

Start of the 
operational 

phase 

End of du-
ration of the 

complex 

2000 
€ 

Operator/ 
MEPP muni-

cipality 
Cesinovo–
Oblesevo 

continuously 

O
pe

ra
tio

na
l p

ha
se

 

Sanitary waste-
water 

Commercial 
complex 

Providing a 
system for taking 
away and treating 

Operator of 
repro-center 

Start of the 
construction 

End of du-
ration of the 

complex 

2000 
€ 

Operator/ 
MEPP / 

municipality 
Cesinovo–
Oblesevo 

Occasionally 
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Technological 
wastewater 

Silage, Grazing 
terrains for the 

animals, Fertilized 
areas. 

Providing a 
system for taking 
away and treating 

Operator of 
repro-center 

Start of the 
operational 

phase 

End of du-
ration of the 

complex 

2000 
€ 

Operator/ 
MEPP / 

municipality 
Cesinovo–
Oblesevo 

occasionally 

 
Impacts on the soil quality 

Mechanical 
pressure due to 
usage of heavy 

equipment 

Location of the 
constructional 

range 

Correct choise of 
weather con-

ditions for working 
with heavy 
machinery 

Investor/ 
contractor of 
construction 

works 

Start of the 
construction 

End of con-
struction 

/ Investor/cons
tructor / 

performer/ 
MEPP / mu-

nicipality 
Cesinovo–
Oblesevo 

Occasionally 

Removing great 
area of land 

Location of the 
constructional 

range 

Dumping and 
another valori-

zation of the soil 

Investor/ 
contractor of 
construction 

works 

Start of the 
construction 

End of con-
struction 

/ Investor/MEP
P / mu-

nicipality 
Cesinovo–
Oblesevo 

Occasionally 

C
on

st
ru

ct
io

na
l p

ha
se

 

Inadequate 
management of 
waste and waste 
oils and lubricants 

Location of the 
constructional 

range 

Selection and 
waste manage-

ment 

Investor/ 
contractor of 
construction 

works 

Start of the 
construction 

End of con-
struction 

/ Investor/cME
PP / mu-
nicipality 

Cesinovo–
Oblesevo 

occasionally 

Inadequate waste 
management  –

animals’ 
excrement 

Lagoon Maintaining the 
lagoon and waste 

management  

Operator of 
repro-center 

Start of the 
operational 

phase 

End of du-
ration of the 

complex 

1000 
€ 

Operator/ 
MEPP / 

municipality 
Cesinovo–
Oblesevo 

Occasionally 

Inadequate 
management with 

phytosanitary 
waste and 
animals’ 

carcasses 

Repro-centre 
Pit/grave 

Appropriate re-
moving in 

specified objects 

Operator of 
repro-center / 

veterinary 

Start of the 
operational 

phase 

End of du-
ration of the 

complex 

/ Operator/ 
MEPP / 

municipality 
Cesinovo–
Oblesevo 

Occasionally 

O
pe

ra
tio

na
l p

ha
se

 

Inadequate waste 
management –

animals’ 
excrement 

Surrounding 
pastures 

Planned utilization 
of the pastures 

Operator of 
repro-center 

Start of the 
operational 

phase 

End of du-
ration of the 

complex 

/ Operator/ 
MEPP / 

municipality 
Cesinovo–
Oblesevo 

occasionally 
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Impacts caused by waste management 
C

on
st

ru
ct

io
na

l 
ph

as
e 

Inadequate mana-
gement with 

phytosanitary 
waste and 

animals’ car-
casses 

Constructional 
range 

Prompt removing 
by PCE 

Investor/ 
contractor of 
construction 

works 

Start of the 
construction 

End of du-
ration of the 

complex 

/ Investor/MEP
P / mu-

nicipality 
Cesinovo–
Oblesevo 

continuously 
O

pe
ra

tio
na

l 
ph

as
e 

Uncontrolled 
grazing ot the 

animals 

Reproductive 
center 

Maintaining the pit 
and handling with 

carcasses and 
tissues 

Operator of 
repro-center 

Start of the 
operational 

phase 

End of du-
ration of the 

complex 

/ Operator/ 
MEPP / 

municipality 
Cesinovo–
Oblesevo 

continuously 

Impact of noise and vibrations  

C
on

st
ru

c-
tio

na
l 

ph
as

e Trucks and heavy 
equipment 

Constructional 
range 

Maintaining the 
mechanization 

and appropriate 
handling 

Investor/ 
contractor of 
construction 

works 

Start of the 
construction 

End of du-
ration of the 

complex 

/ Operator / 
municipality 
Cesinovo–
Oblesevo 

continu-
ously 

O
pe

ra
-

tio
na

l 
ph

as
e Transport means 

for reception of 
raw–materials and 

selling animals 

Reproductive 
center 

Maintaining the 
mechanization 

and appropriate 
handling 

Operator of 
repro-center 

Start of the 
operational 

phase 

End of du-
ration of the 

complex 

/ Operator / 
municipality 
Cesinovo–
Oblesevo 

continu-
ously 

Visual aspects and landscape 
Construc-

tional 
phase 

Construction of 
temporary objects 
and storing cons-
truction materials 

Constructional 
range 

Maintaining the 
warehouses for 

construction 
material 

Investor/ 
contractor of 
construction 

works 

Start of the 
construction 

End of du-
ration of the 

complex 

/ Operator / 
municipality 
Cesinovo–
Oblesevo 

continu-
ously 

Impact on natural heritage 
Operational 

phase 
Removing the 

vegetation from 
large areas 

Surrounding 
pastures 

Planned utilization 
of the pastures 

Operator of 
repro-center 

Start of the 
operational 

phase 

End of du-
ration of the 

complex 

/ Operator / 
municipality 
Cesinovo–
Oblesevo 

continu-
ously 

Impact on cultural heritage 
Construc-

tional 
phase 

Impact on tourism 
development  

Impact on tourism 
development  

Termination with 
construction and 

to notify the 
authorized in-

Investor/ 
contractor of 
construction 

works 

Start of the 
construction 

End of du-
ration of the 

complex 

/ Investor/cons
tructor / 

MEPP / mu-
nicipality 

occa-
sionally 
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stitution for 
protection of the 
cultural heritage 

Cesinovo–
Oblesevo  

Impact on tourism development 
Operational 

phase 
Disproportion with 

Spacial plan  
Location of the 

repro-center 
To observe the 

criteria for 
protection and  

sustainable eco-
nomic develop-

ment 

Architect/urban 
planner/Invest

or/ LS/PR 

Start of plan 
documentation 

End of 
duration of 

the complex 

/ Investor/cons
tructor / 
MEPP / 

municipality 
Cesinovo-
Oblesevo 

 

Impacts of accidents and crushes 
Construc-

tional 
phase / 

Operational 
phase 

Leakage haz-
ardous sub-

stances, oil or 
lubricant;  

Explosions and 
fires;  

Contact and 
defects;  

Natural disasters 
Mortality at ani-

mals 

Location of the 
repro-center 

To respect the 
criteria for pro-
tection of dis-

astes, fires and 
explosions 

Investor/ 
contructor/ 
operator 

Start of plan 
documentation 

End of du-
ration of the 

complex 

/ Investor/cons
tructor/ 

MEPP / mu-
nicipality 

Cesinovo–
Oblesevo 

continu-
ously 

Impacts of war destructions 
Construc-

tional 
phase / 

Operational 
phase 

Causing war 
destructions  

Constructional 
range 

Implementing 
precaution 

measures for wa 
destructions 

Investor/ 
contructor/ 
operator 

Start of plan 
documentation 

End of du-
ration of the 

complex 

/ Investor/cons
tructor/ 
MEPP / 

municipality 
Cesinovo–
Oblesevo 

continu-
ously 

Socio-economic aspect 
Construc-

tional 
phase / 

Operational 
phase 

Employment Location of the 
repro-center and 

wider EPR 

Implementing 
measures for 

economic growth 

Investor/ 
contructor/ 
operator 

Start of plan 
documentation 

End of du-
ration of the 

complex 

/ Investor/cons
tructor/ 
MEPP / 

municipality 
Cesinovo–
Oblesevo 

continu-
ously 

*The responsibilities of the constructor will be specified in the technical documentation for constructional works
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2.9. MANAGEMENT AND MONITORING OF THE ENVIRONMENT 

2.9.1. REPORTING ON ENVIRONMENTAL CONDITIONS 

Monitoring the state of the environment 
confirms the validity and application of pro-
posed measures for mitigating the impacts 
and their functionality, that is a major benefit 
in terms of environmental protection. 

Reporting on the situation of the environ-
ment is a key tool that provides relevant 
information for eventual undertaking of nece-
ssary measures to improve the environmental 
performance of the reproductive center. 

The basic objectives and benefits from 
the monitoring on the effects on the environ-
ment are: 

  monitoring the implementation of the ac-
tivities projected with the documentation; 

 monitoring the implementation of meas-
ures for control of the impacts; 

  to provide data for future monitoring of 
environmental conditions; 

 monitoring the situation in the environment 
and timely consideration; 

  the unforeseen effects of the implementa-
tion of the plan documentation and manag-
ing the same; 

 to verify that the application of mitigation 
measures increase the benefits in terms of 
environmental protection; 

 determining which activities should be un-
dertaken to reduce the impact on the envi-
ronment. 

2.9.2. TERMINATION OF WORK 

In case of closure of the complex repro-
ductive center should be undertaken activities 
for revitalization, return to the site condition 
before starting the activities. 

The equipment can be quickly removed 
and the site returned in satisfactory condition. 
All relevant measures and monitoring activi-
ties related to the environment will be im-
plemented until the completion of activities for 
termination with work and full restoration of 
the site. 

In case of closure, the operator will be 
obliged to prepare a Plan for closure and re-
habilitation of the installation which will inclu-
de: 

 Steps that will be taken for closure and 
stabilization of the plant and timelines for 
their implementation, 

 Implementation of monitoring practices on 
eventual level as during the operational 
phase, 

 Forms of notice of local residents for activi-
ties associated with closing the farm. 

2.10. JUSTIFICATION OF THE PROJECT AND CONCLUSION 

This chapter is an assessment of how the 
project for establishment of a reproductive 
center of the operator contributes to the efforts 
of the Republic of Macedonia for increased 
economic growth and achieving the objectives 
of sustainable development. An overview of 
project data and information that support and 

justify the implementation of the project is 
given. 

The main benefits of the project can be 
summarized as follows: 

  The project is an implementation initiative 
that will enable significant socio-economic 



2. Study on assessment of the impact on the environment for sheep or goat repro-center in the East Planning Region 

236 

benefits for the local community and wider 
area of the EPR in the form of short and 
long term employment and increasing the 
indirect spending in the area, 

  The project will enable rapid economic 
development of the municipality and reve-
nues in the municipal budget, 

 The project will increase the living stan-
dard of the local population, 

 The project will contribute to increased in-
terest in further investment in the area, 
with an effect of increased investment cy-
cle in the wider region, 

  In the national context, the project will 
contribute in reducing the import of prod-
ucts from sheep and goat milk and prod-
ucts from sheep and goat meat, as well as 
reducing the outflow of foreign currency 
abroad. 

2.10.1. SUSTAINABLE DEVELOPMENT 

The basic principles of the concept of 
sustainable development include: 

 "Precautionary Principle", according to 
which if there is reasonable suspicion that 
a particular activity can cause harmful ef-
fects on the environment, the necessary 
measures for protection would be inder-
taken before the scientific evidence that 
such adverse consequences could arise 
becomes available, 

  Conservation of natural resources and 
ecological integrity and 

  Economic efficiency. 
The causes that determine the justifi-

cation of the project regarding the principles of 
sustainable development are given below. 

2.10.1.1. Principle of precaution 
The operator has adopted the precau-

tionary principle, through the process of de-
signing the reproductive center and proposed 
measures for reducing the potential envi-
ronmental impacts. The operator will conduct 
monitoring of environmental impacts, and in 
case of occurrence and recording of devia-
tions in terms of expected conditions, they will 
investigate the same and will implement 

appropriate measures to prevent adverse 
effects on the environment. 

The proposed reproduction center will 
use proven modern technology with known 
impacts and effects on the environment, which 
in turn allow known and effective measures 
and procedures for management and control. 

2.10.1.2. Conservation of natural 
resources and ecological integrity 

During the implementation of various 
project phases will be implemented measures 
to reduce the impacts on natural and environ-
mental resources in the project area. 

Accordingly, the proposed project will not 
cause significant impacts on ecological integ-
rity of the area. 

2.10.1.3. Economic efficiency 
The proposed repro-center represents a 

significant investment in the area. Because 
the initiative is a private investment and there 
is no need of direct subsidy or investment by 
the Government of the Republic of Mace-
donia, the various benefits of this project will 
be provided without direct costs of the public 
budget. 

2.10.2. CONCLUSION 

The reproductive center of the operator is 
a significant investment initiative that will 
provide significant socio-economic benefits for 
the local community and wider area of the 
EPR. 

Taking into account the results of the 
Study on assessment of the impact on the 

environment and the principles of sustainable 
development, the construction and operation 
of the reproductive center for sheep or goats 
is justified because: 

 Environmental aspects associated with all 
stages of the life cycle of the farm are fully 
identified and taken into account, 
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 The assessment of environmental impacts 
is based on best available information and 
consideration of cumulative impacts, 

  The identified probable impacts can be 
eliminated or reduced, and therefore the 
proposed reproductive center for sheep or 
goats is not a threat for serious or irre-
versible environmental damage, 

 The proposed form will not cause impacts 
on natural resources and ecological integ-
rity of the area. 
Environmental impacts associated with 

the proposed project are identified and ad-
dressed in this Study according to the 

requirements of the Macedonian legislation on 
EIA and the best international practices. 

The operator will implement the proposed 
measures to reduce environmental impacts in 
order to ensure that impacts are kept within an 
acceptable level during the entire life cycle of 
the reproductive center in the municipality 
Cesinovo–Oblesevo. 

During the preparation of this Study were 
not identified significant irreversible adverse 
impacts on the environment and human 
health. The identified impacts are standard 
effects and can be avoided or reduced by 
implementation of appropriate measures and 
controls. 

 
 



 

238 

3. REFERENCES 

1. Bauman F., Zujović M., Memishi N. 
2006. Objekti i oprema za koze i ovce. 
Savez udruzenja odgajivaca ovaca i koza 
Srbije. Beograd, Srbija. 

2. Билтен 5 години од основањето на 
ЦУК, Центар за управување со кризи, 
2010 год. 

3. Ван Енгелен А., Депиновска А.. 2003: 
Одгледување овци во Македонија. Те-
ма: млеко и месо. Конечен извештај 
за проектот: Контрола на квалитет 
на месо. RDP International B.V. 

4. Галев Т. 1969: Организација на сто-
чарско производство. Специјален дел 
од Организацијата на земјоделските 
стопанства. Универзитет во Скопје. 

5. Галев Т., Анакиев Б., Крстевски В., Ар-
совски Б. 1988: Организација на земјо-
делските стопанства (општи и спе-
цијални делови). Второ дополнето из-
дание. Земјоделски факултет. Скопје. 

6. Годишен извештај од обработени по-
датоци за квалитетот на животна-
та средина за 2010 год. 2011. Мини-
стерство за животна средина и про-
сторно планирање, Македонски ин-
формативен центар за животна среди-
на, Скопје. 

7. Димитровски Д., Димитровски М. 
(2010): Можности за производство на 
биогас од земјоделска боимаса во 
руралните области во Република Ма-
кедонија. Во Енергија од земјоделст-
вото – енергија за земјоделството, 
Владо Вуковиќ, уредник, ЦеПроСард, 
стр. 33–50.   

8. Žujović M., Rajić Z., Tomić Z., Bijelić Z., 
Petrović P. M., Ružić-Muslić D., Maksi-
mović N., Stanišić N. 2010: Uticaj siste-
ma gajenja koza na ekonomsku opravda-
nost proizvodnje mesa i mleka. Institute 
for Animal Husbandry, Belgrade-Zemun. 

9. Закон за ветеринарно здравство 
(Службен весник на Р.М. бр. 113/07). 

10. Закон за води (Службен весник на РМ 
бр. 87/08, 6/09 и 161/09, 83/10 и 51/11). 

11. Закон за заштита и благосостојба на 
животните (Службен весник на РМ  бр. 
113/07). 

12. Закон за заштита на природата (Служ-
бен весник на РМ бр. 67/04, 14/06, 
84/07, 35/10 и 148/11). 

13. Закон за заштита од бучава во живот-
ната средина (Службен весник на РМ 
бр. 79/2007, 124/10 и 47/11). 

14. Закон за сточарство (Службен весник 
на РМ, бр. 7/08). 

15. Закон за квалитет на земјоделските 
производи (Службен весник на РМ бр. 
140/10). 

16. Закон за нуспроизводи од животинско 
потекло (Службен весник на Р.М. 
бр.113/07). 

17. Закон за органско земјоделско произ-
водство (Службен весник на РМ, бр. 
146/09). 

18. Ivanković M., Mihajlović T. Petricusić J. 
2011; Prirucnik za uzgajivace ovaca, 
Federalni agromediteranski zavod.  

19. Jovanović R. 1996: Ishrana ovaca. Uni-
verzitet u Novom Sadu, Poljoprivredni 
fakultet. 

20. Козаровски Н. 1982: Економски ефек-
ти при интензивно и континуирано 
производство на јагнешко месо. Маги-
стерска работа. Земјоделски факултет, 
Скопје. 

21. Козаровски Н. 1998: Овчарство и ко-
зарство. Универзитет „Св. Климент 
Охридски“ Виша земјоделска школа, 
Битола. 

22. Lasley F. J. 1971: Genetika pobolshanja 
stoke. Nakladni Zavod Znanje. Zagreb. 

23. ЛЕАП, Општина Чешиново–Облеше-
во 2008–2020 год., Општина Чешино-
во–Облешево. 



3. References 

239 

24. Листа на категоризирани нус произво-
ди од животинско потекло (Службен 
весник на РМ, бр 53/08). 

25. Масалски Н. 2008. Заразни болести по 
овцете. ИК Еновче. Софија. 

26. МЖСПП. 2010. Национална стратегија 
за oдржлив развој во Р.М. 2009–2030. 

27. МЗШВ. 2000. Националната прорама 
за развој на сточарството во РМ, 
2000–2009 год. 

28. МЗШВ. 2007. Национална стратегија 
за земјоделство и рурален развој за 
периодот 2007–2013. Министерство за 
земјоделство, шумарство и водосто-
панство на РМ. 

29. МЗШВ. 2010. Упатство за корисници 
на средства од ИПАРД програмата 
2007–2013. Инструмент за претпри-
стапна помош на Европската Унија за 
рурален развој за 2007–2013 год. 

30. МЗШВ. 2011. ЗОПОД (Заедничка ос-
новна програма за одгледување доби-
ток). 

31. Pacinovski, N., Palasevski, B., Kozarov-
ski, N., Eftimova, Elena. 2006. Conditi-
ons, prospectives and needs for impro-
ving sheep production in the Republic of 
of Macedonia. Egyptian Journal of sheep, 
goats and desert animals sciences. 1st 
Conference on en hancement of small 
ruminants production, 7–9 February, 
Cairo, Egypt. Vol. 1 (1) : 41–46. 

32. Пациновски Н. 2008. Споредбено ис-
питување на производните и репро-
дуктивните карактеристики кај до-
машната популација овци и нејзини-
те мелези со расата аваси. Доктор-
ска дисертација. Факултет за земјодел-
ски науки и храна, Универзитет „Св. 
Кирил и Методиј“ во Скопје. Скопје. 

33. Pauković C., Lugović B., Cvetnić., 
Nevjestić A., Chanković M., Djakula N., 
Majich B., Libushka I., Blagovich S., 
Udovichić I. 1988. Bolesti ovaca i koza. 
Spectrum, Pliva Zagreb. 

34. Petrović P. M. 2000. Genetika i opleme-
njivanje ovaca. Naučna knjiga. Beograd. 

35. Поповски К., Стефановска Ј. 2002. Од-
гледување на кози. Вита-Вет. Скопје. 

36. Porcu K., Marković B. 2006. Catalogue 
of West Balkan Pramenka sheep breed 

types. Faculty of Agricultural Sciences 
and Food. Skopje. 

37. Правилник за гранични вредности на 
нивото на бучавата во животната сре-
дина (Службен весник на РМ, бр. 
147/08). 

38. Правилник за начинот на собирање, 
превезување и идентификување на по-
себните категории на нус производи 
од животинско потекло (Службен вес-
ник на РМ, бр. 21/09). 

39. Правилник за посебните услови во од-
нос на објектите, техничката опреме-
ност, како и постапките и условите за 
вршење на соодветната дејност кои 
треба да ги исполнуваат олеохемиски-
те објекти и објектите за за производс-
тво на биогас и компост (Службен вес-
ник на РМ, бр. 21/09). 

40. Правилник за техничките услови и на-
чинот на вршење на работите кои тре-
ба да ги исполнат објектите за собира-
ње и складирање на нус производи од 
животинско потекло (Службен весник 
на РМ, бр 21/09). 

41. Програма за заштита на биолошката 
разновидност во сточарството (Служ-
бен весник на РМ, бр. 144/10). 

42. Програма за развој на плански регион 
исток (Брегалница), април, 2008. 

43. Програма за финансиска поддршка во 
земјоделството за 1995 год. (Службен 
весник на РМ бр. 17/95). 

44. Програма за финансиска поддршка во 
земјоделството за 1996 год. МЗШВ. 

45. Програма за финансиска поддршка во 
земјоделството за 1997 год. МЗШВ. 

46. Програма за финансиска поддршка во 
земјоделството за 1998 год. (Службен 
весник на РМ, бр. 16/98). 

47. Програма за финансиска поддршка во 
земјоделството за 1999 год. (Службен 
весник на РМ, бр. 28/99). 

48. Програма за финансиска поддршка во 
земјоделството за 2000 год. (Службен 
весник на РМ, бр. 40/00). 

49. Програма за финансиска поддршка во 
земјоделството за 2001 год. (Службен 
весник на РМ, бр. 29/01). 



3. References 

240 

50. Програма за финансиска поддршка во 
земјоделството за 2002 год. (Службен 
весник на РМ, бр. 23/02). 

51. Програма за финансиска поддршка во 
земјоделството за 2003 год. (Службен 
весник на РМ, бр. 46/03). 

52. Програма за финансиска поддршка во 
земјоделството за 2004 год. (Службен 
весник на РМ, бр. 30/04). 

53. Програма за финансиска поддршка во 
земјоделството за 2005 год. (Службен 
весник на РМ, бр. 15/05). 

54. Програма за финансиска поддршка во 
земјоделството за 2006 год. (Службен 
весник на РМ, бр. 31/06). 

55. Програма за финансиска поддршка во 
земјоделството за 2007 год. (Службен 
весник на РМ, бр. 45/07). 

56. Програма за финансиска поддршка во 
земјоделството за 2008 год. (Службен 
весник на РМ, бр. 22/08). 

57. Програма за финансиска поддршка во 
земјоделството за 2009 год. (Службен 
весник на РМ, бр. 3/09). 

58. Програма за финансиска поддршка во 
земјоделството за 2010 год. (Службен 
весник на РМ, бр. 7/10). 

59. Програма за финансиска поддршка во 
земјоделството за 2011 год. (Службен 
весник на РМ,, бр. 13/11). 

60. Просторен план на Република Маке-
донија, Предлог план 2002–2020: 
МЖСПП, ЈП за Просторни и урбани-
стички планови. 

61. Ranguelov B., Mardirosian G., Velkosky 
S. 2008: Seismicity and Geodinamics of 
Macedonia and Surroundings. Bulgarian 
Academy of Sciences, Institute GAPE – 
Skopje, BALWOIS 2008. Ohrid, Republc 
of Macedonia. 

62. Report-GTZ REDEM. Assessment of the 
public administration, eng – Skopje. 
2006: Ministry of Local Self goverment, 
Beaureu of underdeveloped regions of 

the Republic of Macedonia and Ministry 
of Economic Cooperation and Develop-
ment of the Federal Republic of Germany 
(BMZ). 

63. Сидеровски К., Џабирски В., Михајлов 
М. 2010: Студија за оцена на влијание 
врз животна средина – Фарма за сви-
њи с. Белиште, општина Дебарца, 
Македонија, Емпириа-ЕМС. 

64. Slijepčević S., Cosović-Medić A. 2011: 
Matingija izvodljivosti uzgoja koza u 
Bosni i Hercegovini. Održlivo poslovanje i 
inkluzivna tržišta, UNDP Sarajevo. 

65. Србиновска С. 1999: Технолошки свој-
ства на козјото млеко во зависност 
од термичката обработка и насоки 
за производство на сирења. Доктор-
ска дисертација. Земјоделски факул-
тет, Скопје. 

66. Стратегија и акционен план за за-
штита на биолошката разновидност 
на Република Македонија. 2004: Мини-
стерство за животна средина и про-
сторно планирање. 

67. Студија за одржлив развој на орган-
ското земјоделско произвдство во 
Источниот плански регион. 2010: 
Универзитет „Гоце Делчев“ Штип, Зем-
јоделски Факултет, Катедра за заштита 
на растенијата, Канцеларија за рура-
лен равој. 

68. Студија за оценка на влијанијата врз 
животната средина од санитарнта 
депонија во Општина Ранковце. 
Д.Г.П.У. ГЕИНГ Кребс унд Кифер Ин-
тернешл и др. д.о.о. Скопје. 

69. Тјанков С., Димитров И., Станков И., 
Славов Р., Панајотов Д. 2000. Ов-
цевдство и козевдство. Стара Загора. 

70. Тодоров Н. 2008: Хранене и отглеж-
дане на овце. Матком. Софија. Бугари-
ја. 

71. www.faostat.org 
72. www.stat.gov.mk 

 



 

 

 

 
ANNEXES 

 

 

 

 

 

 

 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Annexes 

243 

 
 
 
 
 
 
 
 
 
 
 

ANNEX NO. 1 

Defining the precise location on the Proposal of the 
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Proof of ownership – Property list 
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Geodetic basis for C.P. 576/1 CR Burilchevo 
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Settlement system and traffic network 
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Water management and energetic infrastructure 
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Review on land use in the region of the subject location 
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