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1. INTRODUCTION, OBJECTIVE AND GOALS OF THE STUDY  

 

In spite of the long tradition in using wood as an energy source (mainly as fuelwood), fossil fuels 
are still used in Serbia and imported in great quantities and at high prices. This statement also applies for 
the municipalities of Nova Varoš, Priboj and Prijepolje, which use exclusively fossil fuels (heavy fuel oil 
and coal) for the needs of the city heating plants, despite the fact that all three municipalities are 
exceptionally rich in forests. 
 In the recent years, wood has been increasingly replaced by natural gas, often with the support of 
international donor programs, which ignored the potentials of wood as one of the clean and renewable 
energy sources, carbon neutral and available in the required quantities. 

District (central) heating systems based on oil derivatives such as heavy fuel oil exist in the 
municipalities of Nova Varoš i Priboj. With the suppport of donor organizations these systems underwent 
significant overhauls, which prolonged their life cycle and improved their efficiency but failed to include 
the replacement of fuel type, despite the fact that these municipalities possess significant forest raw 
material resources. 

Analyses of fossil fuel replacement with wood are very complex. They entail commercial, socio-
economic and cultural aspects, as well as tradition and the impact of price, technical and structural 
changes. Taking as a point of departure the interdisciplinary role of wood as an accumulator of carbon, a 
material used for various purposes and a renewable energy source, it is necessary to integrate knowledge 
from several fields, (engineering, natural and social sciences). In this respect, promotion represents the key 
instrument in the function of better social understanding of the importance of woody biomass in alleviating 
greenhouse gas effects (GHG). 

The experiences of developed countries show that well-organized and practice-based promotional 
activities had massive market effects which resulted in a sharp growth of the use of woody biomass, lasting 
over a longer period of years, and according to the forecasts, this trend is likely to continue in the future. 
This is the reason why wood biomass has become one of the highly represented energy products in the total 
production and consumption of energy in these countries. This statement is particularly valid in the case of 
Austria, where every village, district and city that has any kind of forest potential, uses these for producing 
energy. 

As regards the use of woody biomass as an energy source in the municipalities of Nova Varoš, 
Priboj and Prijepolje, with the exception of fuelwood, the situation is reversed in comparison with the 
countries in the region and the European Union. The production of woodchip is non-existent, and so is its 
use for generating energy, while the production and consumption of other woody biomass-based energy 
sources is very limited. The reasons for this situation are manifold, but a major one is certainly the 
insufficient and very limited awareness of local self-government and end users about the characteristics 
and the impact of the use of woody biomass as an energy source. 

 
Bearing in mind that the potential for the use of woody biomass in these three municipalities is 

considerable, a series of measures must be undertaken urgently to boost its use on a more massive scale. 
This is also the main objective of this Study, undertaken with the goal to: 

-    research and analyze the potentials of the growing stock of the selected municipalities in application 
of the appropriate methodology, 

- assess the number, structure and capacities for sawmill wood processing operations in selected 
municipalities, 

- research and analyze the energy requirements of district heating systems in these municipalities, 
- calculate the energy balance of production and consumption of wood and woody biomass for each 

of the municipalities in order to assess the possibility for the replacement of fossil fuels with woody 
biomass-based fuels, 

- asses the economic impact of replacement of fossil fuels (first and foremost heavy fuel oil) with 
woody biomass-based fuels, 

- define the model of supply of public systems with woody biomass-based fuels. 
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The practical importance of this Study consists in assessing the real potentials and viable 

possibilities for boosting a larger-scale use of woody biomass for energy requirements of selected 
municipalities, which will significantly contribute to their socio-economic development, bearing in mind 
that their energy requirements will be met with wood fuel at a significantly lower price and consequently 
the price of 1 kWh for the end users (private households) will also be lower than the current price of 1kWh 
derived from heavy fuel oil and coal. 

The specific importance of this Study consists in the fact that these three municipalities have been 
selected for the installation of the first three facilities in Serbia to operate on woodchips as an energy 
source, which is bound to have a positive impact on boosting their reputation in Serbia. 

 
 

1.1. Methodology used 
 
In line with the goals defined in this Study, the appropriate methodological base was selected. The 

analysis of the potentials and possibilities of the growing stocks in selected municipalities is based on 
National Forest Inventory data on the condition and characteristic of the forest reserves, as well as on data 
from the forestry-commercial plans of the selected municipalities. In addition to this, use was made of FE 
Prijepolje’s data for each of the three forest administrations, concerning the forest estate, the size and 
structure of production of wood assortments and planned wood residues generated in the process of 
logging and producting wood assortments. 

For the purpose of calculating the production and consumption balance of wood and woody 
biomass in the selected municipalities, the UNECE Timber Committee methodology was applied, which is 
officially recognized in all UNECE member states. 

In addition to the above, for the needs of assessing the economic impact of the use of woody 
biomass and replacement of fossil fuels, we used the values of the energy content of the woody biomass 
units, the ratios and relations of units of measure from expert literature sources of the European Biomass 
Association, as well as numerous practical examples and experiences of Austrian energy producers, 
heating plants and consumers. The reason for selecting Austria as a source of practical data and 
experiences is that this country is one of Europe’s leaders in using woody biomass for energy 
requirements. The second reason consists in the fact that Austria is also Europe’s leader in designing 
energy policy mechanisms and measures for stimulating the application and use of woody biomass for the 
energy requirements of public institutions but also private households. The numerous energy policy 
measures and mechanisms in this country can be applied and built into the energy policy in Serbia, which 
would significantly contribute to accelerating market development and the use of woody biomass on a 
more massive scale for Serbia’s energy requirements. 
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2. GEOGRAPHIC POSITION AND GENERAL INDICATORS OF THE MUNICIPALITIES OF 
NOVA VAROŠ, PRIBOJ I PRIJEPOLJE 
 
In the administrative division of the Republic of Serbia, the municipalities of Nova Varoš, Priboj and 
Prijepolje are part to the Zlatibor district, and by their geographic location, they belong to South-West 
Serbia (Figure 1). 
 

REPUBLIC OF SERBIA – ADMINISTRATIVE DISTRICTS AND MUNICIPALITIES 
As on 1 January 2008 

 
Figure 1. Geographic location of the municipalities of Nova Varoš, Priboj and Prijepolje 
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With a total surface area of 1,961 km, these three municipalities account for 31.9% of the total surface area 
of the Zlatibor district, and for 2.2% in the total surface area of the Republic of Serbia (Table 1). 
 
Table 1. Surface area and population size of the municipalities of Nova Varoš, Priboj and Prijepolje 
 

Administrative 
district/ 

Municipality 

Surface area 
(km2) 

Agricultural area
(%) 

Populated areas Population 
As on 30 June 2007 

 
Number 

Average size 
(km2) 

 
Total 

Per 1 
km2 

 
REPUBLIC OF 
SERBIA 

88,361 65.2 6,169 14.3 7,381,579  

Zlatibor district 6,142 55.4 438 14.0 302,228 49 
Nova Varoš 581 57.1 32 18.2 18,678 32 
Priboj 553 33.3 33 16.8 28,603 52 
Prijepolje 827 44.7 80 10.3 39,869 48 
Source: Municipalities in Serbia 2008, Statistical Office of the Republic of Serbias (SORS), Belgrade, 2009 

 
The share of agricultural land in the total surface area of the individual municipalities varies, 

ranging from 33.3% (municipality of Priboj) to 55.4% (municipality of Nova Varoš) and is somewhat 
lower than the average in the Republic of Serbia. With 87,150 inhabitants, the share of these three 
municipalities in the total population of the Zlatibor district amounted to 28.8%, on 30 June 2007, 
accounting for 1.2% of the total population of the Republic of Serbia. 

 
The basic feature of these three municipalities as regards demographic size is that their population 

is declining year by year. Statistical data confirms this trend and according to the Census of 1991 there 
were 103,328 inhabitants in these municipalities whereal in 2002 their number declined to 91,547. In the 
period from 19912007, the number of inhabitants in these three municipalities decreased by 16,178, in 
other words, almost the equivalent of one municipality the size of Nova Varoš, taking into account its 
current size. The largest population decline was recorded in the period 19912007 in the municipality of 
Priboj, where the number of inhabitants declined by 6,884, that is -19.4%, followed by Prijepolje with a 
decline of 6,216 inhabitants, that is -13.5%, and Nova Varoš with 3,087, that is -14.1%. The reasons for 
such a negative trend are numerous, but among the main ones is the structure, size and low economic 
power of the trade and industry in these three municipalities.  

 
To be added to these negative demographic trends, is the extremely low percentage of population 

with post-secondary and higher education (Table 2) . The share of population with post-secondary or 
higher education in the municipality of Nova Varoš amounts to 6.5%, in the municipality of Priboj 7.7%, 
and in the municipality of Prijepolje 6.4%. In addition to the small share of population with post-secondary 
and higher education, an additional problem in all three municipalities is the high share of population with 
no educational attainment and without completed elementary education. They account for 27.2% of the 
population of the municipality of Nova Varoš, 18.2% of the population in the municipality of Priboj, and 
22.6% of the municipality of Prijepolje, with a dominant share of female population. 
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Although all three municipalities are rich in natural resources (forest, water, mineral resources and 
other) and other potentials, the average income per employee is still far below the average for the Republic 
of Serbia. In this respect, the municipality of Prijepolje is the least developed, with an average income per 
employee by 32.8% lower than the average income in the Republic of Serbia, followed by Priboj with 
27.1% and Nova Varoš with 12.8%. The data concerns the period January-December 2007 (Source: 
Statistical Office of the Republic of Serbia, Belgrade, 2009). 

The above data clearly indicate that there are problems in utilizing the potentials of natural and 
other resources. For instance, water resources in all three municipalities are exploited to a great extent by 
State Enterprise Electric Power Industry of Serbia (EPS), while the wealth in forest resources is exploited 
by the Public Enterprise for Forest Management Srbijašume. Further to the point, as regards the wealth in 
forest resources, despite the fact that the biggest quantities of harvested wood raw materials are processed 
in these municipalities, the problem is that the level of secondary processing of wood is very low, which is 
why this region represents an important source of raw materials for the large processing facilities in Central 
Serbia and other regions of Serbia. This is not good from the perspective of the region itself. This was one 
of the main reasons for launching this Project, which aims to deploy the available woody biomass 
potentials into energy production for the requirements of public systems in these municipalities, which 
should contribute to accellerate their development. 
 
 

3. CONDITION AND CHARACTERISTICS OF THE GROWING STOCK IN THE 
MUNICIPALITIES OF NOVA VAROŠ, PRIBO I PRIJEPOLJE 

 
 
The exceptionally high percentage of forests in the total surface area of the municipalities of Nova 

Varoš, Priboj and Prijepolje ranks these three municipalities among the top municipalities in Serbia by 
forest cover percentage. The municipality of Priboj accounts for the greatest percentage of forest cover, 
with 55.0%, followed by Prijepolje with 53.2% and Nova Varoš with 38.6% (Table 3). With such a high 
percentage of forest cover, these three municipalities are significantly above the average in the Republic of 
Serbia (29.1%) (Figure 2) 

 
 

Administrative 
district/ 
Municipality 
 

Sex Total With no 
school 

Less than 
primary, 
grade 1-3 

 

Less than 
primary, 
grade 4-7 

Primary 
education 

Secondary 
education 

Post-
secondary 
education 

Higher 
education 

Unknown

Zlatibor district T 261,246 19,663 7,333 37,756 69,474 104,924 9,789 9,961 2,346
F 133,036 16,523 5,381 20,239 35,434 45,749 4,447 4,351 912

Nova Varoš T 16,880 1,357 572 2,654 4,903 6,215 611 483 85
F 8,463 1,193 417 1,311 2,327 2,709 263 203 40

Priboj T 25,272 1,718 407 2,478 6,510 11,939 1,001 944 275
F 12,854 1,390 308 1,720 3,650 4,869 432 385 100

Prijepolje T 33,233 2,460 838 4,212 9,754 13,465 1,138 998 368
F 16,888 1,897 568 2,482 4,935 5,929 504 420 153

Table 2. Population breakdown by educational attainment, 2002 

Note: T-total; F-female; Source: Municipalites in Serbia 2008, SORS, Belgrade, 2009 
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Figure 2. Forest cover by municipality in Serbia  
 
.
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Municipality Municipality 
surface area 
(hа) 

Forest area (hа) Forest cover 
(%) State owned Privately owned Total IN TOTAL 

(шуме у ха)Broadleaves Conifers Broadleaves Conifers Broadleaves Conifers 

1 2 3 4 5 6 7 8 9 10 
Nova Varoš 58,100 8,292.3 10,907.7 2,466.1 733.9 10,758.4 11,641,6 22,400,0 38.6 
Priboj 55,300 21,356.9 3,443.1 5,600.0 0.00 26,956.9 3,443.1 30,400.0 55.0 
Prijepolje 82,700 19,798.8 12,201.2 9,265.1 2,734.9 29,063.9 14,936.1 44,000.0 53.2 
Total Region 196,100 49,448.0 26,552.0 17,331.2 3,468.8 66,779.2 30,020.8 96,800.0 49.4 

Table 3. Forest cover in the municipalities of Nova Varoš, Priboj and 

Source: 1. Monograph: National Forest Inventory, Ministry of Agriculture, Forestry and Water Management of the Republic of Serbia, Directorate for Forests, Belgrade, 
2008; 2. Municipalities in Serbia, SORS, Belgrade, 2009 

Municipality Wood volume (m3) Annual increment (m3) 
State forests Private forests Total State forests Private forests Total 

Nova Varoš 5,552,220.7 646,046.0 6,198,266.7 139,573.5 15,984.8 155,558.3 
Priboj 4,977,209.6 700,440.5 5,677,650.1 128,308.0 15,549.0 143,857.0 
Prijepolje 6,340,548.5 1,952,183.7 8,292,732.2 169,723.1 45,467.4 215,190.5 
Total Region  16,869,978.8 3,298,670.2 20,168,649.0 437,604.6 77,001.3 514,605.8 

Table 4. Wood volume at the stump and annual increment in the municipalities of Nova Varoš, Priboj and Prijepolje

Source: 1. Monograph: National Forest Inventory, Ministry of Agriculture, Forestry and Water Management of the Republic of Serbia, Directorate for Forests, 
Belgrade, 2008 
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In the region's growing stock structure, broadleaves are the dominant species with a share of 
69%, while coniferous species are represented with 31%. The share of broadleaves is particularly 
dominant in the municipalities of Priboj (88.7%) and Prijepolje (66.1%), while in the municipality 
of Nova Varoš conifers are more prevalent with a share od 52%. 
 Broadleaf species have a dominant share both in state and privately owned forests. The 
share of broadleaves in state owned forests amounts 65.1%, and that of conifers 34.9%. In private 
forests, broadleaves account for a 83.3% share, and conifers for 16.7%. 

As regards ownership, state ownership is dominant (78,000 ha) with a share of 78.3%, while 
private ownership share amounts to 21.7% (21,600 ha). 

With respect to tree species, their share in the total area under forest cover varies from 
municipality to municipality. In the municipality of Nova Varoš the dominant species is spruce 
(7,701.9 ha), followed by beech (5,224.2 ha), fir (2,517.5 ha), black pine (1,316.0 ha), black ash 
(1,290.6 ha) and hornbeam (1,211.4 ha). Unlike in Nova Varoš, the prevailing tree species in the 
municipalities of Priboj and Prijepolje is oak, followed by spruce, beech and hornbeam (Chart 1). 

 

 
Chart 1: Share of various tree species in the total area under forest cover  

in the municipalities of Nova Varoš, Priboj and Prijepolje 
 
With a wood volume at the stump of 20.2 million m3, these three municipalities account for 

5.6% of the total wood volume in the Republic of Serbia. Considering that 83.3% of total wood 
volume is located in state forests and the remaining 16.7% in private forests, (despite the fact that 

Source: National Forest Inventory 2009
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privately owned forests participate with a 21.7% share in the total area under forest cover), this 
indicates that privately owned forests are in somewhat poorer condition compared to state owned 
forests. This argument is also supported by the relatively small share of the annual volume 
increment of private forests in the total annual volume increment in the region. In this particular 
case, the share amounts to 14.9%, while the share of the annual volume increment in state forests 
amounts to 85.1%. With a total annual volume increment of 514.6 thousand m3, this region accounts 
for 5.7% of the total annual volume increment of the Republic of Serbia (Table 4). 
 
 
Table 5. Wood volume and annual volume increment by tree species in the municipalities of Nova 
Varoš, Priboj and Prijepolje 
 

Municipality Ownership 
 

Tree species 
 

Volume 
(m3) 

Increment 
(m3) 

Total 
(m3) 

m3 
per hа 

Total 
(m3) 

m3 
per 
hа 

 
NOVA VAROŠ 

  

State 

Hornbeam 1,861.5 503.6 33.3 9.0
Turkey oak 180,006.6 303.8 4,608.0 7.8
Hungarian oak 1,061.9 302.6 35.7 10.2
Cherry 9,201.7 117.6 242.2 3.1
Downy oak 4,453.8 423.1 99.6 9.5
Black ash 9,119.5 14.8 299.3 0.5
Oriental hornbeam 20,162.7 25.9 664.7 0.9
Black hornbeam 20,928.7 52.3 637.1 1.6
Aspen 169,740.5 633.6 0.0 0.0
Birch 11,387.4 28.5 499.6 1.2
Turkish hazel 21,797.9 109.5 1,628.9 8.2
Beech 1,458,210.3 299.5 29,153.5 6.0
White ash 8,277.3 153.3 282.1 5.2
Aspen 4,590.0 216.8 97.3 4.6
Fir 1,284,932.8 510.4 30,312.2 12.0
Spruce 2,156,978.5 309.6 61,495.4 8.8
Black pine 175,961.1 133.7 9,137.6 6.9
White pine 13,548.4 127.6 347.0 3.3
Broadleaves 1,920,799.7  38,281.3  
Conifers 3,631,420.9  101,292.2  
Total  5,552,220.7 283.3 139,573.5 7.1

 
Private 

Common hornbeam 12,705.7 43.7 223.7 0.8
Turkey oak 37,111.4 804.0 447.9 9.7
Cherry  34,032.4 104.5 1,081.2 3.3
Other broadleaves 10,097.4 47.6 423.0 2.0
Black ash 8,914.1 13.2 268.9 0.4
Oriental hornbeam 971.5 28.5 22.5 0.7
Sessile oak 32,557.9 288.5 788.5 7.0
Aspen 19,136.2 457.4 0.0 0.0
Beech 190,634.4 535.4 2,660.7 7.5
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Aspen 6,559.5 20.8 372.4 1.2
Spruce 291,321.7 396.9 9,666.9 13.2
Common maple 2,004.1 35.6 29.1 0.5
Broadleaves 354,724.3   6,317.9   
Conifers 291,321.7   9,666.9   
Total 646,046.0 161.5 15,984.8 4.0

Aggregate 
(state and 
private) 

Broadleaves 2,275,524.0   44,599.3   
Conifers 3,922,742.7   110,959.1   
SUM TOTAL 6,198.266.7 262.6 155,558.3 6.6

PRIBOJ 

State 

Common hornbeam 667,421.8 144.5 11,791.1 2.6
Turkey oak 913,154.0 216.1 20,390.8 4.8
Large-leaved lime 5,059.0 382.6 82.8 6.3
Hungarian oak 332,220.5 181.6 8,274.8 4.5
Other broadleaves 9,872.7 87.4 307.8 2.7
Downy oak 988.0 139.7 25.1 3.6
Black ash 12,002.7 22.3 396.0 0.7
Oriental hornbeam 3,494.3 22.2 118.0 0.8
Black hornbeam 18,046.9 28.9 593.8 1.0
Sessile oak 819,634.2 209.2 18,766.6 4.8
Aspen 33,779.5 80.2 2,559.5 6.1
Birch 22,093.4 103.5 1,063.3 5.0
Beech 945,008.8 241.4 17,939.2 4.6
White ash 42,866.0 437.2 808.4 8.2
Aspen 51,489.8 203.4 3,544.2 14.0
Fir 123,226.8 980.8 2,464.1 19.6
Spruce 885,836.6 325.8 33,421.8 12.3
Black pine 45,678.5 90.2 4,469.5 8.8
White pine 18,140.6 196.4 659.7 7.1
Common maple 27,195.6 65.8 631.3 1.5
Broadleaves 3,904,327.1   87,292.9   
Conifers 1,072,882.5   41,015.1   
Total 4,977,209.6 197.5 128,308.0 5.1

Private 

Common hornbeam 21,956.4 50.6 421.4 1.0
Turkey oak 266,681.2 153.9 5,306.0 3.1
Hungarian oak 39,754.4 55.7 1,100.3 1.5
Other broadleaves 14,911.8 41.2 361.7 1.0
Sessile oak 91,762.1 181.6 1,801.9 3.6
Beech 251,261.9 187.7 6,314.8 4.7
Aspen 1,760.9 30.8 76.7 1.3
Common maple 12,351.8 27.1 166.4 0.4
Broadleaves 700,440.5   15,549.0   
Conifers 0.0   0.0   
Total 700,440.5 125.1 15,549.0 2.8

Aggregate 
(state and 
private) 

Broadleaves 4,604,767.6   102,841.9   
Conifers 1,072,882.5   41,015.1   
SUM TOTAL 5,677,650.1 184.3 143,857.0 4.7

 State Common hornbeam 93,560.0 65.7 1,765.4 1.2



Potentials and possibilities for the commercial use of woody biomass for the production of energy and economic development 
of the municipalities of Nova Varoš, Priboj and Prijepolje 

 

-17- 

 
 
 
 
 

PRIJEPOLJE 

Turkey oak 287,616,2 120.1 6,730.4 2.8
Hungarian oak 77,432.2 117.8 1,555.5 2.4
Cherry  6,953.9 187.9 182.5 4.9
Other broadleaves 32,696.5 69.7 1,300.4 2.8
Downy oak 36,691.9 86.0 1,100.7 2.6
Black ash 50,368.2 32.9 1,791.5 1.2
Oriental hornbeam 54,905.5 22.7 1,748.7 0.7
Crni hornbeam 75,446.5 60.6 1,779.2 1.4
Sessile oak 272,408.2 109.4 4,677.1 1.9
Aspen 41,847.3 70.0 631.7 1.1
Birch 55,656.6 112.0 1,606.8 3.2
Beech 1,495,001.6 304.6 30,537.8 6.2
White Ash 7,737.9 514.9 186.3 12.4
Maple 9,157.9 96.6 303.0 3.2
Fir 495,848.1 293.1 13,764.8 8.1
Spruce 2,577,403.4 366.9 73,978.9 10.5
Black pine 211,435.8 132.3 10,398.0 6.5
White pine 441,334.5 234.0 15,250.8 8.1
Black locust 5,858.9 16.0 229.2 0.6
Field maple 1,989.6 14.6 65.5 0.5
Wild service tree 9,197.9 99.7 138.9 1.5
Broadleaves 2,614,526.8   56,330.5   
Conifers 3,726,021.7   113,392.6   
Total 6,340,548.5 188.7 169,723.1 5.1

Private 

Alder 41,681.5 422.0 485.1 4.9
Hornbeam 48,601.7 81.3 628.6 1.1
Turkey oak 170,888.3 88.6 2,993.2 1.6
Hungarian oak 59,126.5 71.3 1,102.0 1.3
Cherry 6,662.1 88.5 172.8 2.3
Other broadleaves 12,230.6 117.0 186.5 1.8
Sessile oak 260,447.3 186.9 5,155.3 3.7
Birch 42,211.5 55.0 1,487.7 1.9
Beech 739,542.6 215.1 12,530.0 3.6
Maple 779.2 25.1 33.7 1.1
Spruce 560,841.8 206.4 20,401.3 7.5
Black pine 9,170.7 538.2 291.2 17.1
Broadleaves 1,382,171.2   24,774.9   
Conifers 570,012.5   20,692.5   
Total  1,952,183.7 162,7 45,467.4 3.8

Aggregate 
(state and 
private) 

Broadleaves 3,996,698.0   81,105.4   
Conifers 4,296,034.2   134,085.1   
SUM TOTAL 8,292,732.2 181,9 215,190.5 4.7

Source: 1. Monograph: National Forest Inventory, Ministry of Agriculture, Forestry and Water Management of RS, 
Directorate for Forests, Belgrade, 2008 

 
The largest wood volume at the stump and the largest annual volume increment in the 

municipality of Nova Varoš are achieved in spruce, fir and beech forests. The total volume at the 
stump in the forests of these three species amounts to 3.73 million m3 and in relation to the total 
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volume at the stump in the forests of this municipality (aggregate sum of state and privately owned) 
this represents 60.2%. Out of the remaining tree species, the Turkey oak and black pine stand out by 
wood volume. Unlike in the municipalities of Nova Varoš, in the municipality of Priboj oaks 
account for the dominant share in the total wood volume at the stump (43.4%), followed by beech 
(21.1%), spruce and fir (17.8%) and common hornbeam (12.1%). Spruce is the dominant tree 
species in the municipality of Prijepolje with a share of 37.8% in the total wood volume at the 
stump, followed by beech (26,9%), pines (8.0%) and fir (6.0%) (Table 5). 

The state owned forests are managed by Forest Estate (FE) Prijepolje within PE Srbijašume. 
Within the organizational structure of this Forest Estate are three forest administrations that handle 
the supply of wood raw materials to wood processing companies. Also, the competent offices of the 
Forest Estate handle tree marking and supervision of fellings in private forests. 

The Prijepolje Forest Administration has one-year contracts for the supply of wood raw 
materials to 12 sawmills. The largest sawmills are Matkom and Jela, which are supplied with 1,250 
m3 of logs annually, followed by four other sawmills with 1,000 m3, while the supply to the rest of 
the sawmills is between 600-700 m3. The sawmills in this municipality are mainly supplied with 
conifer logs (spruce and fir). In the municipality of Prijepole there are about 50 more sawmills 
which are not registered and conduct “small scale” operations, mainly performing cutting services. 

The forest administration of Nova Varoš works with 17 sawmills, selling wood raw 
materials based on one-year contracts, just like the forest administration of Prijepolje. The quantity 
of wood raw materials sold to the individual sawmills ranges from 100 m3 to 1,250 m3. The greatest 
number of sawmills gets between 200 m3 and 550 m3. This indicates that by capacity, these 
processors fall into the category of small size enterprises. Like in Prijepolje, in Nova Varoš there is 
a large number of unregistered sawmills too. 

Unlike the other two administrations previously mentioned, the Priboj Forest Administration 
cooperates with only three sawmills in this municipality, of which one is part of PE Srbijašume, in 
other words it belongs to the Forest Estate of Prijepolje, an integral part of which is the Forest 
Administration of Priboj too. Part of the raw materials are sold by this Forest Administration to 
processors in the other two municipalities. 
 
 

4. CONDITION AND CHARACTERISTICS OF WOOD PROCESSING COMPANIES IN 
THE MUNICIPALITIES OF NOVA VAROŠ, PRIBOJ AND PRIJEPOLJE 

 
 

The wealth in forests, in particular coniferous ones and the fact that there are few active 
companies from other industry sectors in these three municipalities, resulted in the construction of a 
large number of sawmills that process wood raw materials in this region. This statement in 
particular applies to the municipalities of Nova Varoš and Prijepolje. According to data of the 
municipal services of Nova Varoš, there are 33 registered sawmills and 79 unregistered so called 
seasonal sawmills. 

According to data obtained from the Prijepolje Forest Administration, 12 sawmills are 
supplied with wood raw materials from state forests in this municipality, and it is estimated that 
there are also about 50 unregistered sawmills which source their raw material supplies from private 
forests. The situation is similar in the municipality of Priboj, where there are only three sawmills 
that seriously engage in this activity, while the total number of unregistered sawmills is estimated at 
20. The largest number of unregistered (unreported) sawmills only has one machine for primary 
cutting, commonly known as Bansek (Figure 3). 
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The majority of unregistered sawmills occasionally run in the spring and summer months 
under the “pretext” of working for their own needs. They source wood raw materials exclusively 
from private forests, and the wood residue generated in the pocessing operations is unloaded in wild 
waste dumps or in waste dumps located in the vicinity of the ''sawmill'' that they occasionally burn. 
Considering their status, size and location (mostly inaccessible rural areas), the wood residue 
generated by unregistered sawmills cannot be taken into account in calculating the woody biomass 
balance for these municipalities. 

As regards unregistered sawmills in these municipalities, their basic characteristic is that 
they are mainly small sized sawmills that annually process from 2,000-3,000 m3 logs (Figure 4). 

Figure 3. Unregistered sawmill in the municipality of Prijepolje
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Figure 4. Sawmill in the village of Jabuka in the vicinity of Prijepolje 
 

In the municipality of Nova Varoš, there are only two sawmills with an annual processing 
capcity between 5,000 and 6,000 m3 logs. The largest sawmills in the region are located in 
Prijepolje, a total of two, with an annual capacity of 10,000-12,000 m3 logs. The other sawmills in 
this municipality process between 2,000 m3 and 4,000 m3 logs annually. All three registered 
sawmills in the municipality of Priboj fall into the category of small size sawmills with an annual 
processing capacity ranging from 2,000 to 3,000 m3 logs. 

The other important characteristic of the sawmill industry in these municipalities is the 
modest technical equipment of the sawmills. In all of the sawmills visited in the course of the field 
research, the main equipment used for primary cutting is the band saw commonly known as Brenta, 
which most of the sawmills imported as second hand equipment (Figure 5). In addition to a band 
saw, the sawmills are also equipped with one edge banding and trimming machine respectively. 
These machines represent the basic equipment of most of the sawmills. Only three sawmills in the 
whole region have kilns for drying lumber, two in the municipality of Nova Varoš and one in 
Prijepolje. These are small capacity dry kilns mainly used for drying sawnwood for local carpentry 
workshops that produce jointery, staircases and other wood products. 
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Figure 5. Band saw in a sawmill in the village of Akmačići near Nova Varoš 

In addition to the modest technical equipment, most of the sawmills also have modest 
facilities (production premises and similar). Because of all the reasons mentioned herein, as well as 
due to problems with the supply of wood raw materials in the winter months, most of the sawmills 
suspend production already with the first snow in December (and sometimes earlier), up until mid-
March of the following year. 

An additional characteristic, apart from the ones previously mentioned, is the lack of skilled 
workers and the fact that in the whole region there are only five wood processing and forestry 
engineers in the sawmill industry. Furthermore, the owners of the sawmills themselves, in most 
cases have no previous experience with wood processing. 

The reasons for the poor technical, technology, staff and facility capacities are numerous, 
but among the main ones is the fact that the constuction of all sawmills was funded exclusively by 
the owners with own capital and the lack of availability of favorable loans, such as the loans granted 
by the Serbian Development Fund. 

For the purposes of this Study, all relevant sawmills in the three municipalities were visited, 
with the aim of acquiring information about their production, product line, equipment, number of 
employees, problems with the supply of raw materials and the sale of finished products, the output 
of wood residue from processing operations and its use and marketing. Figure 6 shows the territorial 
distribution of registered sawills in the region and the sawmills visited in the course of the field 
research. 

The majority of the sawmills in the municipality of Nova Varoš are located in the villages of 
Vilovići and Akmačići at 6km distance from Nova Varoš. Sawmills in these villages are located 
along the local road and were constructed on the properties of their owners, in most cases. In the 
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village of Akmačići there is also a plant for the production of wooden briquettes, Interbriko. Two of 
the largest sawmills are located in the village of Kokin Brod and Radoinja. In addition to the places 
mentioned, there are also sawmills in the villages of Komarani, Vilovi, Drmanovići, Bela Reka, 
Negbina, Jasenovo, Ojkovica and Bistrica (Figure 6). 

 

Figure 6. Territorial distribution of registered sawmills in the municipalities of Nova Varoš, Priboj 
and Prijepolje 

 
 

In the municipality of Prijepolje, the biggest concentration of sawmills is found in the 
village of Jabuka, and the two largest sawmills are located in the village of Kolovrat next to the 
national highway to Montenegro. The largest sawmill in the municipality of Priboj is the PE 
Srbijašume sawmill in the village of Sastavci, close to the border with Republika Srpska (BiH). The 
sawmill processes around 3,000 m3 logs annually. The list of sawmills visited in the course of the 
field research is given in Table 6. 

As regards the product line, it is almost identical in all of the sawmills in the region. In fact, 
edged timber, beams and laths are the basic products in all of the sawmills, which exclusively 
process conifer logs. In the sawmill that in addition to conifers also processes beech elements which 
are exported to Italy. The low level of final wood processing is the basic shortcoming of the wood 
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processing industry in these municipalities. Because of the lack of producers of solid wood 
furniture, windows and doors, almost all sawnwood, beams and laths are marketed in the other 
regions of Serbia, mostly in Petrovac na Mlavi, Požarevac, Belgrade and Kragujevac. Small 
quantities of sawnwood is processed into wood strip flooring in the smaller carpentry shops and 
mostly sold to private clients for their interior design needs. 

 

In most sawmills the utilization percentage is extremely low, (even below the average for the 
industry), which indicates that the wood raw material of exceptional quality is not used adequately. 
The reasons for this are numerous, but a major one is the inadequate and mostly obsolete 
equipment, as well as the lack of skilled staff. 

A large number of sawmills and the relatively limited supply of logs from PE Srbijašume, 
and to some extent from private forests as well, is the reason why larger sawmills import wood raw 
material for their requirements. Logs are imported from Montenegro and Bosnia and Herzegovina 
and mostly from border areas (from Pljevlj and Rudo surroundings). In balancing the wood 
production and consumption in selected municipalities, the quantities of wood imported from the 
aforementioned states also need to be calculated under the consumption item. 

According to data of the Statistical Office of the Republic of Serbia (SORS), in 2008, wood 
processors from these three municipalities in South-West Serbia imported a total of 4.085 m3 wood 

Municipality Name of sawmill Location  Owner 
Nova Varoš 23 novembar Vilovi Gledo Popović 

27 mart Vilovi Milomir Popović 
Zlošnica Vilovi Duško Mandić 
Nataša Akmačići Dragan Matijević 
Braća Sekulići Akmačići Aleksandar Sekulić 
11 maj Radoinja Angela Subotić 
Jela Kokin Brod Lečić Dobrivoje 
Zlatarprodukt Kokin Brod Danko Pušičić 
22 mart  Dragivoje Lujić 
Vihor Bistrica Rade Vasiljević 
Omo-prom Bistrica Vladimir Stojić 
Interbriko Akmačići Radojica Iliй 

    
Prijepolje Jela Kolovrat Đorđe Ljujić 

Svičević Ivane Mića Svičević 
Omorika Kolovrat Miroslav Ljujić 
Matkom 1abuka Bogdan Matović 
PPUP Šerbetovac Babine Milomir Lojanica 
Čvor 1abuka Zoran Ostojić 
Žarvine promet Babine Toma Kuburović 
Dolovi Babine Bojan Brašnjević 

    
Priboj PE Srbijašume Sastavci FE Srbijašume 

Glog Priboj Radović 

Table 6. Name and location of sawmills visited to collect data for the purposes of the Study 
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raw materials, worth USD 289,615. The biggest quantities of imported logs came from Montenegro 
(73.5%), and the rest from Bosnia and Herzegovina. 
 

5. THE BALANCE OF PRODUCTION AND CONSUMPTION OF WOOD AND WOODY 
BIOMASS IN THE MUNICIPALITIES OF NOVA VAROŠ, PRIBOJ AND PRIJEPOLJE 

 
The felling volume (forest estate) is determined on the basis of the forest inventory and 

forest management plans. The planned forest estate in the production-financial plan for 2009 for the 
three municipalities of South-West Serbia amounts to 64,824 m3, of which 27,108 m3 in the Forest 
Administration of Prijepolje, 19,734 m3 in the Forest Administration of Priboj and 17,982 m3 
(expressed in the gross amount) in the Forest Administration of Nova Varoš (Table 7). 

Table 7. Planned forest estate in the production-financial plan for 2009 in the Forest Estate of 
Prijepolje for state owned forests _____________________________________________________  
Forest 
administratio
n 

Total Broadleaves Conifers 
Gross Net (m3) Residue Gross Net (m3) Residue Gross Net (m3) Residue 

m3 % m3 % m3 % 
Nova Varoš 17,982 15,921 2,061 11 2,016 1,724 292 14 15,966 14,197 1,746 11 
Priboj 19,734 16,830 2,904 15 10,675 9,499 1,176 12 9,059 7,331 1,728 19 
Prijepolje 27,108 22,849 4,259 16 13,218 11,177 2,041 15 13,890 11,672 2,218 16 
Total 64,824 55,600 9,224 14 25,909 22,400 3,509 14 38,915 33,200 5,710 15 
Source: Forest Administration of Prijepolje 

 
Data relevant from the aspect of production and consumption of roundwood and woody 

biomass for energy requirements, are the net wood volume and the wood residue volume generated 
from tree fellings and production of wood assortments. In this context, the planned net annual wood 
volume by forest administration amounts to: Prijepolje 22,849 m3, Priboj 16,830 m3 and Nova 
Varoš 15,921 m3, and the volume of wood residue: Prijepole 4,259 m3, Priboj 2,904 m3 and Nova 
Varoš 2,061 m3. 

The volume of wood felled is disproportionate to the potentials. This is corroborated by a 
comparative analysis of the ratio of annual tree fellings to volume growth. National Forest 
Inventory data indicate that total annual increment in these three municipalities amounts to 
514,605.80 m3, while the total fellings in 2008 amounted to 54,482 m3 net. The reasons for a 
significantly lower volume of fellings than the available potential are numerous, a major one being 
the inaccessibility of forests and insufficient forest openness. Annually, around 55,000 m3 of wood 
in the net amount are felled in state forests. Fuelwood accounts for 26-47% of this amount (it varies 
in the various forest administrations) (Table 8). 
 
Table 8. Structure and quantity of wood assortments produced by the forest administration in the 
Forest Estate of Prijepolje in 2008 
 

Forest 
administration 

Veneer logs (m3) Sawmill logs (m3) Industrial 
roundwood (m3) 

Fuelwood (m3) Total (m3) 

Nova Varoš 419 9,570 1,160 3,841 14,990 
Priboj 530 6,857 1,420 7,794 16,601 
Prijepolje 592 11,022 2,439 8,838 22,891 
TOTAL 1,541 27,449 5,019 20,473 54,482 
Source: Forest administration of Nova Varoš, Priboj and Prijepolje 
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As regards private forests, accurate data on the annual production volume are inexistent, 
because most of the quantities are used by the owners for their own needs. The competent offices of 
public enterprises for forest management plan an annual felling volume in private forests of around 
40,000 m3 of gross wood volume, while estimates indicate that the total production in private 
forests is significantly higher than that, (for the greatest part fuelwood). In determining the 
consumption of fuelwood in this region, the illegal fellings of this wood assortment, that occurr in 
the area, were also taken into account. 

The data previously presented on the potentials and the current state of the growing stock of 
the selected municipalities, as well as the number, characteristics and needs of the wood processing 
companies in the region were taken as the starting point in calculating the balance of production and 
consumption of wood for the selected region, according to the UNECE Timber Committee 
methodology. The basic goal of the aforesaid methodology is to establish a balance between the 
sources and requirements of wood, either as an energy source or as a raw material for higher 
processing stages. 

The balance of wood resources is based on available production and trade data for the 
individual wood assortments, in other words on checking the total balance of all wood raw materials 
against the total balance of its consumption. Conversion factors are used for measuring the wood 
quantities transferred from one sector to the other. The purpose of conversion factors is to calculate 
the roundwood equivalent hypothetically required for one or more production steps to produce 
wood products with measurable final volumes. The consumption is calculated as the difference of 
the total balance. For instance, conversion factors are used for converting cubic meter sawnwood or 
wood-based panels, tonne pulp or energy units into cubic meter roundwood as the primary raw 
material used for their production. 
 A consistent and complex approach to the balance of wood resources facilitates the 
assessment of cross-sector flows of trade and use of wood for various purposes. The balance of 
wood resources in this Study represents a comprehensive overview of the wood supply and the use 
of wood at the level of the selected municipalities of South-West Serbia, as depicted in the 
flowchart in Diagram 1. 

 
Source: Timber Committee UNECE 
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Diagram 1: Components of wood raw material supply and consumption 

The calculation of the balance of wood production and consumption by individual 
municipality in the chosen region, as well as for the region as a whole was based on the UNECE 
Timber Committee methodology, on numerous data collected in the course of the field research and 
various official documents of PE Srbijašume-FE Prijepolje, on data of the Statistical Office of the 
Republic of Serbia, on documents obtained from the authorized services of the individual 
municipalities and on the questionnaire. In this process: 

 
- the starting point in assessing the sources and potentials for the production of wood, was 

data on potential fellings (forest estate) in state and private forests in each municipality. 
Then, the potential quantities of industrial wood, fuelwood and wood residue were estimated 
based on empirical data on the share of the individual assortments in the total fellings in 
broadleaved and coniferous forests in 2008. Data on the shares of these assortments in the 
total wood production in state forests were obtained from the forest administrations of FE 
Prijepolje (Table 8). Data on the share of these assortments in private forests were obtained 
based on the estimation of authorized offices of FE Prijepolje. The total overview of the 
share of the individual wood assortments in the planned forest estae in  in state and private 
forests is given in Tables 9 and 10. 

- the starting point in assessing wood requirements was the number of wood processing 
facilities installed in the individual municipalites and the number of private households that 
use wood for heating and other needs. A field research was conducted in the leading wood 
processing companies in all the municipalities in this region, in order to collect data on their 
wood requirements, on the structure of these requirements, product lines, quantities of wood 
residue and its intended use, on the consumption of heating energy for own needs (heating 
premises and similar), as well as other data for the needs of the study; 

- all of the research was done for 2008 and concerns the cut-off date for that year; 
- using the methodology defined by the UNECE/FAO Timber Committee, the wood 

production and consumption balance was calculated for each municipality separately and for 
the region as a whole. The results are presented in Tables 11-14. 

The balance of wood production and consumption in the municipality of Nova Varoš (Table 
11) shows that the municipality’s requirements for wood and wood biomass total around 83,000 m3 
at an annual level, of which sawmill industry requirements account for 56.6% and household 
heating and cooking requirements for 38.7%. In the municipality there is no production of heat and 
power from woody biomass for the requirements of public systems. Other wood and woody 
biomass requirements of the population and industry are very modest with a share of 4.7%, of 
which almost half are the requirements of one company producing wooden briquettes in the village 
of Akmačići, while the rest are other needs of the population, heating of village schools and other. 
When this municipality is concerned, around 900 m3 of wood raw material is sold to companies and 
entrepreneurs outside this municipality. 
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The relatively high wood raw materials requirements are chiefly fulfilled from the forest, 

while the only production facility for wooden briquettes fulfills part of its needs with woody 
biomass generated in sawmilling operations in this municipality and the remaining part by -
purchasing woody biomass from the other two municipalities in this region. Also, the requirements 
of two sawmills are partially fulfilled from imports of wood raw materials from Montenegro and 
Bosnia and Herzegovina. However, according to official data of the Statistical Office of the 
Republic of Serbia, the volume of import of industrial roundwood in 2008 amounted to 1,040 m3.  
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Table 9. Share of individual wood assortments and other wood residue in the planned state forest estate by individual forest management in FE 
Prijepolje 
 

FOREST 
ADMINISTRATI

ON 

TOTAL BROADLEAVES CONIFERS 

 
 

Industrial 
wood 

Fuelwood Waste Other Total Industrial 
wood 

Fuelwood Waste Total Indusrial 
wood 

Fuelwood Waste Other Total 

PRIJEPOLJE 12,570 11,182 2,989 367 27,108 714 11,182 1,322 13,218 11,857 -- 1,667 367 13,890 
PRIBOJ 8,058 8,166 2,155 1,355 19,734 1,441 8,166 1,068 10,675 6,617 -- 1,087 1,355 9,059 

NOVA VAROŠ 12,727 1,452 2,118 1,686 17,982 363 1,452 202 2,016 12,364 -- 1,916 1,686 15,966 
TOTAL 33,355 20,800 7,261 3,408 64,824 2,518 20,800 2,591 25,909 30,837 -- 4,670 3,408 38,915 

Sources: FE Prijepolje; PE Srbijašume-Directorate; Author’s internal calculations 
 
 
Table 10. Share of individual wood assortments and other wood residue in the planned private forest estate by individual forest management in FE 
Prijepolje 

FOREST  TOTAL BROADLEAVES CONIFERS 
 
 

Industrial 
wood 

Fuelwood Waste Other Total Industrial 
wood 

Fuelwood Waste Total Indusrial 
wood 

Fuelwood Waste Other Total 

PRIJEPOLJE 7,912 7,492 2,385 -- 17,789 832 7,492 1,135 9,460 7.080 -- 1,249 -- 8,329 
PRIBOJ 7,037 6,649 2,119 -- 15,805 739 6,649 1,007 8,395 6.299 -- 1,112 -- 7,410 

NOVA VAROŠ 4,897 582 941 -- 6,420 65 582 88 735 4.832 -- 853 -- 5,685 
TOTAL 19,846 14,723 5,444 -- 40,014 1,636 14,723 2,231 18,590 18.210 -- 3,214 -- 21,424 

Sources: FE Prijepolje; Author’s internal calculations 
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A comparative analysis of certain balance items clearly reveals great discrepancies in the 
consumption of fuelwood in households but also in the requirements of sawmill wood processing operations 
and registered production of fuelwood and industrial wood. Considering that forest wood residue is currently 
not being utilized in an organized fashion for the production of woodchips and that the largest quantities of 
wood residue from sawmills is sold outside this municipality, this means that the existing wood processing 
capacities are under-utilized. This is why the “Undefined” balance item shows that 45.2% of wood raw 
materials is derived from unregistered fellings, imports and purchased from other municipalities in the 
region. 

The balance of production and consumption of wood and woody biomass in the municipality of 
Priboj (Table 12) shows similar characteristics to the ones described in the balance for the municipality of 
Nova Varoš. Thus, the consumption of wood by households is greater by 3.6 times than the planned 
fuelwood production in state and private forests, which indicates that the difference in consumption is 
compensated with unrecorded fellings. This is why the share of wood under the “Undefined” balance item is 
high for this municipality, amounting to 46.1%. 

As regards industrial roundwood, due to the small number and size of processing capacities, around 
50% of industrial roundwood is produced at annual level and marketed in the other two municipalities of 
this region. As a consequence of the limited processing capacities, the annual production volume of woody 
biomass from sawmill wood processing operations was small in 2008 as well, amounting to 2,900 m3 which 
accounted for 4.1% of the total sources of wood raw material. The production of heat and power from 
woody biomass, as well as the production of wood fuel is inexistent in this municipality. 

The balance of production and consumption of wood and woody biomass in the municipality of 
Prijepolje (Table 13) indicates that this municipality has the highest wood requirements in the region, 
amounting to around 125,500 m3 at an annual level. Households account for more that half of these 
requirements (54.5%) while sawmill industry requirements make up 43.2%. As in the previous two 
municipalities, the planned industrial roundwood and fuelwood balance items are several times smaller than 
the requirements (consumption) of wood in sawmilling operations and private households. This is why the 
quantity of wood under the “Undefined” item is relatively large, in 2008 it amounted to 56,700 m3 or 45.2% 
of the total requiprements. At the same time, the quantity of wood imported in this municipality in 2008 
amounted to 3,045 m3, according to data of the Statistical Office of the Republic of Serbia.  

A comparative analysis of the volume of requirements for each municipality and the forest estate size 
estimated in the production-financial plans for state and private forests in these municipalities, leads to the 
conclusion that the wood requirements in each of the municipalities exceed the quantities planned and 
officially produced. However, the requirement amounts obtained for each of the municipalities and for the 
region as a whole are by far lower than the annual volume increment, which is good from the standpoint of 
sustainability and durability of the forests. 

The analysis of wood production and consumption for the region as a whole (Table 14) indicates that 
the annual wood requirements amount to 279,500 m3, of which household requirements account for 153,900 
m3 or 55.1%, and sawmill industry requirements for 108,000 m3 or 38.6%. 
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Table 11. Balance of production and consumption of wood and wood biomass in the municipality of Nova Varoš 
 

 
NOVA VAROŠ 

                                                          SOURCES              CONSUMPTION 
 

 [ 1000 m3] %  % [ 1000 m3]  
Industrial roundwood from the forest 17,6 21,3  56,6 46,8 Sawmill industry
Industrial roundwood outside the forest 0,4 0,5  0,1 0,1 Other material use 
Fuelwood from the forest  2,1 2,5  38,3 31,7 Private households
Fuelwood outside the forest 0,7 0,9  2,0 1,6 Fuelwood production 
Forest residues 3,1 3,7  0,0 0,0 Heat and power production 
Bark 1,1 1,3  0,2 0,2 Energy for industrial internal needs
Chips & particles and wood residues in sawmill industry 18,7 22,6  1,7 1,4 Other energy requirements
Wood biofuel produced 1,6 2,0  1,1 0,9 Trade in the region 
Undefined (unreported logging, illegal logging, import, purchase from 
other municipalities, unreported wood traded in border areas...) 

37,4 45,2     

TOTAL: SOURCES 82,7 100  100 82,7 TOTAL: REQUIREMENTS 
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PRIBOJ 
                                                           SOURCES                CONSUMPTION 

 [ 1000 m3] %  % [ 1000 m3]  
Industrial roundwood from the forest 15.1 21.2  9.8 7.0 Sawmill industry 
Industrial roundwood outside the forest 0.3 0.4  0.3 0.2 Other material use 
Fuelwood from the forest  14.8 20.8  75.5 53.8 Private households 
Fuelwood outside the forest 0.8 1.1  0.0 0.0 Fuelwood production 
Forest residues 4.3 6.0  0.0 0.0 Heat and power production 
Bark 0.2 0.3  0.1 0.1 Energy for industrial internal needs 
Chips & particles and wood residues in sawmill industry 2.9 4.1  3.1 2.2 Other energy requirements 
Wood biofuel produced 0.0 0.0  11.2 8.0 Trade in the region 
Undefined (unreported logging, illegal logging, import, purchase from 
other municipalities, unreported wood traded in border areas...) 

32.9 46.1     

TOTAL: SOURCES 71.3 100  100 71.3 TOTAL: REQUIREMENTS 

Table 12. Balance of production and consumption of wood and wood biomass in the
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PRIJEPOLJE 
                                                           SOURCES              CONSUMPTION 

 [ 1000 m3] %  % [ 1000 m3]  
Industrial roundwood from the forest 20.5 16.3  43.2 54.2 Sawmill industry
Industrial roundwood outside the forest 0.3 0.2  0.2 0.3 Other material use 
Fuelwood from the forest  18.7 14.9  54.5 68.4 Private households
Fuelwood outside the forest 0.9 0.7  0.0 0.0 Fuelwood production 
Forest residues 5.4 4.3  0.0 0.0 Heat and power production 
Bark 1.3 1.1  0.1 0.1 Energy for industrial internal needs
Chips & particles and wood residues in sawmill industry 21.7 17.3  2.0 2.5 Other energy requirements
Wood biofuel produced 0.0 0.0  - - Trade in the region 
Undefined (unreported logging, illegal logging, import, purchase from 
other municipalities, unreported wood traded in border areas...) 

56.7 45.2     

TOTAL: SOURCES 125.5 100  100 125.5 TOTAL: REQUIREMENTS

Table 13. Balance of production and consumption of wood and wood biomass in the municipality of Prijepolje
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Table 14. Total balance of production and consumption of wood and woody biomass in the municipalities of Nova Varoš, Priboj and 
Prijepolje (South-West Serbia) 
 

Region: SOUTH-WEST SERBIA 
                                                    SOURCES                    CONSUMPTION 

 [ 1000 m3] %  % [ 1000 m3]  
Industrial roundwood from the forest 53.2 19.0  38.6 108.0 Sawmill industry
Industrial roundwood outside the forest 1.0 0.4  0.2 0.6 Other material use 
Fuelwood from the forest  35.6 12.7  55.1 153.9 Private households
Fuelwood outside the forest 2.4 0.9  0.6 1.6 Fuelwood production 
Forest residues 12.8 4.6  0.0 0.0 Heat and power production 
Bark 2.6 0.9  0.1 0.4 Energy for industrial internal needs
Chips & particles and wood residues in sawmill industry 43.3 15.5  2.2 6.1 Other energy requirements
Wood biofuel produced 1.6 0.6  3.2 8.9 Trade in the region 
Undefined (unreported logging, illegal logging, import, purchase from 
other municipalities, unreported wood traded in border areas...) 

127.0 45.4     

TOTAL: SOURCES 279.5 100  100 279.5 TOTAL: REQUIREMENTS
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6. CONDITION AND BALANCE OF WOODY BIOMASS IN THE MUNICIPALITIES OF 
NOVA VAROŠ, PRIBOJ I PRIJEPOLJE 

 
An important fact from the aspect of the production and consumption balance of woody 

biomass is that there are certain quantities of forest residues that can be extracted from the forest, 
whether by contractors that fell and extract the logs or by local population. 

After producing the wood assortment, forest residues (small branchwood, crownwood and 
other) are bunched into stacks/piles next to the stump (so called forest order) (Figure 7). In the 
course of the field research conducted in Department no. 59 of estate unit Dadovnik-Derventa as 
well as in Departments 4, 41, 44 and 54 in estate unit Zlatar in the Forest Administration of Nova 
Varoš, a larger number of spruce/fir branchwood stacks with wood residue content were measured 
immediately after the felling (about three weeks), and as they "aged", about 6 months after the 
felling and production of wood assortment. 

 

a) two weeks after the felling   b) about 6 months 
 
Figure 7: Stacks of wood residue (of forest origin) on Mount Zlatar (Nova Varoš forest 
administration) 

 
The wood residue (stacks) were weighed on a scale which was brought in especially for this 
purpose from a nearby cooperative and extracted with a cart (Figures 7 and 8). 

Figure 8а: Extraction of the wood residue stacks                       Figure 8b: Scale for weighing wood residue stacks  
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The collection and extraction was performed in the most rudimentary way (with an oxcart), 
and the whole operation was conducted by experienced charrettiers Vlajko Purić and Milojko Purić. 

It was recorded that the loading/unloading of 1 pile/stack of spruce/fir branchwood onto the 
oxcart takes about 10-15 minutes (depending on the size of the mound/stack and volume of the 
cart). As the transport distance was relatively short, the whole process of unloading, transport and 
loading lasted for 30 minutes and the conditions for carrying out this operation were favorable 
(relatively flat terrain, open department, proximity of truck road, short transport distance). Only 1 
stack of wood residue could be loaded onto the oxcart, which was not equipped for this type of 
operation. The assumption si that far better cost-effectiveness can be achieved with improved 
preparation, as well as the possibility of transporting larger quantities of branchwood in one cycle 
(loading, transport and unloading). 

After the completion of the process of documenting the collection, transport and unloading 
of the branchwood, the latter was weighed by stacks (fresh-1 month old and dry/semi-dry 5-6 
months old). It was assessed that the fresh stack, about three weeks old, weighs 284 kg, while the 
dry 5-6 month old stack weighs 123 kg. 

The results of the-field measurements performed in the departments where the felling was 
underway, showed that each felled spruce tree yielded an average of 2-3 mounds of forest residue. 
With the use of known parameters (number of mounds per tree, number of trees marked for felling, 
gross marked volume), a sufficiently reliable methodology can be established to calculate the 
number of mounds per m3 of gross marked tree volume and this can be subsequently multiplied by 
the average weight of one mound to obtain the total yield of forest residue for each marking. 

Transposing the data obtained through the measurements and applying them to the specific 
circumstances assessed in the example of Department 44 of the Zlatar Forest Estate (553 trees 
marked, total gross volume 805 m3), reconnoitered on 17 August 2009, it can be concluded that the 
weight of fresh spruce branchwood amounts to 390 kg/m3, while the weight of dried spruce 
branchwood amounts to 169 kg/m3.1 

Based on an empirical estimate, taking into account the parameters measured that are related 
to the intensity of collection, loading, length of transport, speed of movement and volume of cart, 
the unloading, the specific conditions in the department, but also the comparisons of the daily log 
extraction output, we arrived to an approximative yield of around 4,000 kg/day of spruce 
branchwood extracted to the truck road. By using mechanization (tractors and other), terrain 
conditions permitting, the yield could certainly be increased manifold. All this has to be taken into 
account when developing the Feasibility Study for the extraction and use of forest residue for the 
production of woodchip. 

Wood residue is currently left in the forest unused, but with good organization and by 
identifying the right model, it could be utilized for energy and heating requirements of several 
institutions and public facilities in these municipalities. 

The greatest part of the wood residue generated by the sawmill industry in these 
municipalities is transported to Lapovo (Kronošpan), and a smaller part to Ivanjica and to Vučković 
(200-300 km distant). Far smaller quantities of wood residue are processed in the only wooden 
briquette plant (Interbriko) in the village of Akmačići in the municipality of Nova Varoš. 

For the needs of calculating the woody biomass balance genereated in the sawmill industry 
970 m3 logs were cut at the Prijepolje-based sawmill Jela, and the following results were obtained: 

- coarse wood biomass (slabs, side trimmings): .............  264.56 m3        (27.3%) 
- sawdust: .......................................................................... 94.05 m3        (9.7%) 
- commercial products (planks, beams): .......................... 611.39 m3       (63.0%) 

The share of wood residue generated in processing the roundwood amount specified above, 
amounts to 37.0%. In converting stacked cubic meter of slabs and edge trimmings and m3 loose 

                                                 
1 1) weight of the fresh stacks of spruce branchwood 284 kg  x 553 marked trees / 805 m3 marked at the deparmtnent =390 m3; 
2) weight of the dry/half-dry stacks of spruce branchwood 123 kg   x 553 marked trees / 805 m3 marked at the department =169 m3 
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sawdust into the m3 roundwood equivalent, we used the applicable conversion factors, according to 
UNECE methodology. 

Considering that most other sawmills are not as well equipped technically as the sawmill 
where the experiment was conducted, for the purpose of calculating the balance of wood residue 
generated in sawmill wood processing operations, we adopted its average share of 40% in relation 
to the m3 of roundwood equivalent processed in the sawmills of this region. 

The total production of wood biomass in sawmill wood processing in all three municipalities 
in the region amounts to 43,300 m3 (without bark), while forest residue amounts to 12,800 m3 
(Table 14). Data on the size and structure of the forest and sawmill wood residue by municipality 
are provided in Table 15. 
 
Table 15. Structure and size of the forest and sawmill wood residue in the municipalities of Nova 
Varoš, Priboj and Prijepolje 
 

Municipality 

Forest 
wood 

residue 

Sawmill Wood Residue Total 
residue 

(forest and 
sawmill) 

Bark Coarse 
residue Sawdust 

Total 
sawmill 
wood 

residue 
m3/year 

Nova Varoš 3,100 13,800.60 4,899.40 18,700 21,800 1,100
Priboj 4,300 2,140.20 759.80 2,900 7,200 200
Prijepolje 5,400 16,014.60 5,685.40 21,700 27,100 1,300
Region total 12,800 31,955.40 11,344.60 43,300 56,100 2,600
Source: Author’s calculations 
 

The highest amounts of wood residue are generated in the municipalities of Prijepolje and 
Nova Varoš, since sawmill wood processing is the most prevalent in these municipalities. The wood 
residue from sawmill industry has a dominant share in the total amount of wood residue (combined 
forest and sawmill), while the percentage of forest wood residue varies from municipality to 
municipality, ranging from 14.2% in the municipality of Nova Varoš to 59.7% in the municipality 
of Priboj. Such a high percentage of forest wood residues in the municipality of Priboj is the result 
of the small processing capacities in this municipality, as a result of which a considerable amount of 
wood raw material is shipped to the other two municipalities in the region. The percentage of forest 
wood residue in the total amount of wood residue in the municipality of Prijepolje is 24.9%. 

In addition to the forest and sawmill wood residue, the bark also needs to be taken into 
consideration, as a byproduct currently sold, along with coarse wood residue, to factories for the 
production of wood-based panels in other regions in Serbia. 

The highest amounts of sawmill wood residue are currently sold to plants producing wood-
based panels in Lapovo and Ivanjica, with lesser amounts sold to plants producing wood pellets in 
Vučkovica and Perlez, as well as a local producer of wood briquettes in the village of Akmačići. 
The price of coarse wood residue sold to Kronošpan is RSD 450.00/stack, as shown in Figure 9. 
One stack is counted as 2 stcm (stacked cubic meter), or 1.38 m3, and calculated in EUR, at the 
exchange rate of EUR1=RSD94.00, this amounts to EUR3.5/m3. The price of coarse residue is 
slightly higher for other buyers, but given that Kronošpan is the largest buyer in the region, the 
prices at which the wood residue is sold to Kronošpan were used for further calculating the 
economic effects of the sale of wood residue in the region. The price of sawdust is nearly the same 
in all sawmills and amounts to 1.5 EUR/loose m3, or calculated in m3 of solid volume 0.5 EUR/m3. 
There are also several examples of sawmills where wood sawdust is sold at the price of 2.75 
EUR/loose m3, but as these are small amounts purchased by the buyer, the price of 1.5 EUR/loose 
m3 was used for the purpose of further calculations. 
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Figure 9. Stacks (bundles) of coarse wood residue prepared to be loaded onto trucks 
 
 When large producers of wood-based panels, pellets and briquettes begun to buy off sawmill 
wood residue, this solved a number of problems for sawmills in the region, primarily environmental 
problems caused by the many years of depositing wood residue in wild waste dumps, of 
incinerating it or dumping it into rivers. In addition to these effects, certain economic effects were 
also achieved, such as the income generated by the sawmill owners when selling the residue. Table 
16 shows the economic impact of the sale of sawmill wood residue for the sawmill owners by 
individual municipality in the region. The data is for 2008 and encompasses the wood residue from 
sawmills selling wood residue to the mentioned buyers. 
 
Table 16. Economic impact of the sale of sawmill wood residue from the municipalities of Nova 
Varoš, Priboj and Prijepolje 
Municipality Sawmill wood residue 

Coarse 
residue 
(m3/yr.) 

Price in 
EUR/m3 

Total 
coarse 
residue 
(EUR) 

Sawdust 
(m3/yr.) 

Price in 
EUR/m3 

Total 
sawdust 
(EUR) 

TOTAL 
(EUR) 

Nova Varoš 9,364 3.5 32,774 3,327 0.5 1,663.5 34,437.5
Priboj 1,944 3.5 6,804 688 0.5 344 7,148
Prijepolje 11,739 3.5 41,086.5 4,171 0.5 2,085.5 43,172
Region total 23,047 3.5 80,664.5 8,186 0.5 4,093 84,757.5
Source: Author’s calculations 
 

Based on a comparative analysis of the data contained in Table 20 and Table 19 it can be 
deduced that there is still a certain amount of sawmill wood residue in the region, which is 
deposited in wild waste dumps, incinerated or dumped into the rivers, i.e. not used for commercial 
purposes. Specifically, at the level of the region, field research showed that around 8,900 m3 of 
coarse wood residue and approximately 3,150 m3 of sawdust is not used for commercial purposes. 

In terms of the economic impact and income earned by sawmill owners, the sale of wood 
residue at the level of the whole region generated an income of EUR 84,757.5 in 2008, of which 
EUR 80,664.5 through the sale of coarse residue and EUR 4,093 through the sale of sawdust. 
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7. ECONOMIC IMPACT OF THE USE OF WOODY BIOMASS IN THE 
MUNICIPALITIES OF NOVA VAROŠ, PRIBOJ AND PRIJEPOLJE 
 

In addition to the calculation of the available amounts, an examination of the energy value 
of the forest and sawmill woody biomass was required for the analysis of the energy potential 
contained in woody biomass of individual municipalities. In this respect, the wood residue was first 
comminuted using a machine brought in specifically for this purpose from Bajina Bašta. On that 
occasion, approximately 1,000 kg of forest wood residue was chipped from Department 54 of the 
Estate Unit of Zlatar – Forest Administration of Nova Varoš. Samples were then taken and their 
energy value was examined in the Institute for Lowland Forestry and Environment in Novi Sad. The 
appearance of the so-called green woodchip is provided in Figure 10, while the values of its heating 
properties are displayed in Table 17. 
 
 

 
 

Figure 10. Appearance of the so-called green woodchip from in-forest residue 
 
 
Table 17. Energy content of spruce/fir woodchips from Department 54 of estate unit Zlatar-forest 
administration of Nova Varoš 

Sample number Energy content  
In J/gram 

Energy content  
in MJ/kg 

1 19150 19.15 
2 19324 19.32 
3 19221 19.22 
4 19182 19.18 
5 19211 19.21 

Source: Institute for Lowland Forestry and Environment, Novi Sad 
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The measured energy values of spruce/fir woodchip fully conform with the energy values 

for this assortment found in a number of bibliographic sources publishing energy values for 
spruce/fir woodchip in other European countries, primarily Austria (18.8-19.8 MJ/kg) (AEBIOM, 
2008).  

In order to calculate the energy potential contained in woody biomass in forestry and 
sawmill wood processing in the region the following initial elements were adopted: 

- Spruce and fir woodchip moisture content from sawmill wood processing 40%, 
- Lower heat power of spruce/fir woodchip  (at M=40%) of 10.44 MJ/kg 
- Spruce and fir woodchip moisture content from forestry residue, so-called green woodchips 

50% 
- Lower heat power of green woodchip for spruce/fir (at M=50%) of 7.92 MJ/kg 
- Mass per volume of raw conifers of 585 kg/m3 

 
Only the amounts of woody biomass from forestry and the coarse wood residue from 

sawmill wood processing were considered for the calculation of the energy potential of woody 
biomass for the heating of public institutions, while sawdust as a product was not used for the 
calculations since its use for the production of wood briquettes and wood pellets is far more 
efficient. The results of the calculation of energy potentials are provided in Tables 18, 19 and 20, 
while a graphical display of the percentage of energy potentials from woody biomass in individual 
municipalities is provided on Chart 2. 

 

 
Chart 2. Energy potential of woody biomass in the municipalities of Nova Varoš, Priboj and 
Prijepolje 
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Table 18. Energy potential of woody biomass from sawmill wood processing (coarse residue) in the municipalities of Nova Varoš, Priboj and 
Prijepolje 

 

Municipality 
Volume of wood 

residue 
(m3) 

Mass per volume 
of wood residue 

(tons) 

Lower heat power 
of conifer 

woodchip at 
M=40% in MJ/kg 

Available annual energy value 

TJ kWh toe 

Nova Varoš 9,364 5,477.9 10.44 57.2 15,901,600 1,370.8 
Priboj 1,944 1,137.2 10.44 11.9 3,308,200 285.2 
Prijepolje 11,739 6,867.3 10.44 71.7 19,932,600 1,718.3 
Region Total 23,047 13,482.4 10.44 140.8 39,142,400 3,374.3 
Source: Author’s calculation 
 
Table 19. Energy potential of forestry woody biomass (green woodchip) in the municipalities of Nova Varoš, Priboj and Prijepolje 
 

Municipality 
Volume of wood 

residue 
(m3) 

Mass per volume 
of wood residue 

(tons) 

Lower heat power 
of conifer 

woodchip at 
M=50% in MJ/kg 

Available annual energy value 

TJ kWh toe 

Nova Varoš 3,100 1,813.5 7.92 14.4 4,003,200 345.1 
Priboj 4,300 2,515.5 7.92 19.9 5,532,200 476.9 
Prijepolje 5,400 3,159.0 7.92 25.0 6,950,000 599.1 
Region Total 12,800 7,488.0 7.92 59.3 16,485,400 1,421.1 
Source: Author’s calculation 
 
Table 20. Compound overview of available energy potentials from sawmill wood processing (coarse residue) and forestry in the municipalities of 
Nova Varoš, Priboj and Prijepolje 

Municipality Available annual energy value 
TJ kWh toe 

Nova Varoš 71.6 19,904,800 1,715.9 
Priboj 31.8 8,840,400 762.1 
Prijepolje 96.7 26,882,600 2,317.4 
Region Total 200.1 55,627,800 4,795.4 
Source: Author’s calculation
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The comparative indicators of available energy potentials from woody biomass and heating 
fuel used in district heating systems per individual municipalities are provided in Table 21. 
 
Table 21. Use of different fuels in public heating systems and woody biomass energy potentials in the 
municipalities of Nova Varoš, Priboj and Prijepolje 
 

Municipality 
Annual fuel use (y.s.2009/2010) Woody biomass 

energy potentials 
(kWh) 

Heavy oil fuel Coal Total kWh tons kWh tons kWh 
Nova Varoš 1,300 14,950,000 0 0 14,950,000 19,904,800
Priboj 2,400 27,600,000 250 868,750 28,468,750 8,840,400
Prijepolje 650 7,475,000 520 1,807,000 9,282,000 26,882,600
Sources: Nova Varoš communal company; ''FAP Stan'' in Priboj and municipal services in Prijepolje. 
 
A comparative analysis of the data from Table 21 shows: 
- the energy potentials of woody biomass in the municipality of Nova Varoš as compared with the 
annual fuel consumption in public systems running on heavy oil fuel are higher by 4.95 million kWh. 
This indicates that the available amounts can fully satisfy the current energy requirements of the 
public system, as well as provide for the extension of available capacities and the user network, or for 
setting up cogeneration plants for the production of heat and electrical energy. Since heavy oil fuel is 
exclusively used for heating in public boiler rooms, the boilers of all four boiler rooms are adapted to 
this type of fuel. Currently only one boiler in the boiler room at the textile factory and one boiler in 
the hospital can use solid fuels (coal or woodchip), considerably impeding the use of woodchip, since 
additional investments are required for the purchase of new boilers. However, considering the fact that 
the expenses of energy production from woody biomass are considerably lower than those of heavy 
oil fuel, woody biomass should become the chief energy source in this municipality in the long term, 
especially since the municipality has extensive forests and all preconditions for the use of resources 
contained therein exist. Another contributing factor for this argument are the indicators of the 
comparative woody biomass and heavy oil fuel heating analysis for the municipality as a whole (Table 
22). 
 
Table 22. Comparative analysis of the costs of heavy oil fuel and woodchip for the production of heat 
energy in remote heating systems in the municipality of Nova Varoš 
 

Fuel 

Required 
energy 
amount 
kWh/yr. 

Unit energy 
value 

kWh/kg 

Required 
amount 

(kg) 

Unit price 
(RSD/kg) 

 

Fuel costs 
(RSD) 

Price 
RSD/ 
kWh 

Savings 
(RSD) 

Heavy oil 
fuel 14,950,000 11.5 1,300,000 41.20 53,560,000 3.58 0

Woodchip 
(M=40%) 14,950,000 2.9 5,155,172 4.55 23,456,033 1.57 30,103,967

Note: the price of 1 m3 of loose woodchip (260 kg, M=40%) = RSD 1,183.00 (VAT incl.), parity: 
FCO heating plants; the price of 1 kg of heavy oil fuel AD Nafta as on 09/12/2009 = RSD 39.53 VAT 
incl. + RSD 1.67/kg for transport 
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- the energy consumption in the municipality of Priboj is considerably higher than the energy potential 
of the woody biomass. This is understandable having in mind the size of the town, the number of 
users, as well as the low number of wood processing sawmills causing considerable amounts of wood 
raw materials to be shipped for processing to the other two municipalities. Considering this fact, it is 
proposed that the woody biomass be used for heating the primary school, the municipal building and 
the kindergarten in the center of Priboj, as well as the boiler room in the Priboj spa, where coal is 
currently used as the main fuel. In addition, energy from woody biomass can be used for other public 
institutions in the inner city nucleus. The energy requirements of these facilities can fully be covered 
with woody biomass energy. The current power of the boiler located in the primary school building is 
2 MW. This boiler is also used to heat the municipal building and the kindergarten. Since the boiler is 
in an extremely poor condition (it was made in 1965) its full replacement with a woody biomass boiler 
is required. 
 
- in the municipality of Prijepolje, there is no central city heating plant or a district heating grid. 
According to municipal service data, there are 30 smaller and approximately 40 individual boiler 
rooms, with only 5 boiler rooms declared as public boiler rooms under the care of the municipality 
(the Pharmacy, Market, Brijeg – Stadium, Vladimir Perić – Valter Primary School and Šehovića polje 
High School boiler rooms). Three of the five boiler rooms use heavy oil fuel, while the other two use 
coal as the main energy source. There are 12 schools in addition to these five boiler rooms, and 8 of 
them use coal as their main energy source, two schools use heavy and two use regular fuel oil. For 
small boiler rooms located in the town core wood briquettes and wood pellets are the favorable fuel, 
since they do not have room to store woodchip, and considering their location (city center), transport 
and handling of woodchip would be difficult. 

A total of 520 tons of coal and 650 tons of heavy fuel oil were planned for public boiler rooms 
for the heating season 2009/2010 (the five above-mentioned boiler rooms). The total planned 
production of heat energy from these five boiler rooms is 9.28 million kWh, while woody biomass 
potentials are 26.88 million kWh. 

According to estimates by the municipal services, the town energy requirements of Prijepolje 
are approximately 20 MW. The previous biomass study was conducted for this municipality, 
envisaging the construction of a new 4.9 MW boiler room, producing 11.9 million kWh/year of heat 
energy for the Sveti Sava primary school, the hospital and the Brijeg residential neighborhood. The 
woody biomass energy potentials in this municipality provide for the unimpeded operation of the 
envisaged boiler room. Additionally, coal can be replaced with woody biomass in all the town 
schools. One example of the effect achievable by replacing coal with spruce/fir woodchip is shown by 
the preliminary calculation of the effects, conducted for the "Sveti Sava" primary school in Prijepolje. 
 
Variant A: Coal Heating 
 
- Heating surface: 2,911 m2 
- Coal consumption: 215 tons/year (data from the school administration) 
- Coal price (Pljevlja coal): 90 €/ton, Fco heating plant 
- Calorific value of Pljevlja coal: 12.5 MJ/kg (the “piecemeal coal” assortment) 
- Fuel expenses: 
 

215,000 kg  × 12.5 MJ/kg = 2,687,500 MJ  ×  0.278 = 747,125 kWh 
 
215 t  ×  90 €/t = 19,350 € × 94.00 = RSD 1,818,900  

 
- price of 1 kWh of coal heating:  1,818,900 :  747,125 = RSD 2.43  
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Variant B. Woodchip Heating 
 
- Woodchip moisture content: 40% 
- Calorific value of spruce/fir woodchip at M=40% is 2.9 kWh/kg 
- School energy requirements: 747,125 kWh 
- Price of 1 m3 of loose woodchip (260 kg, M=40%) = 1,183.00 RSD (with VAT) with parity Fco 

heating plant, or 4.55 RSD/kg 
- Fuel expenses: 
 

747,125 kWh : 2.9 kWh/kg = 257,629.3 kg  of woodchip 
 
257,629.3  ×  4.55 din/kg = RSD 1,172,213.3 RSD 
 

- price of 1 kWh of woodchip heating:  1,172,213.3 :  747,125 = RSD 1.57  
 
- fuel savings: 1,818,900 – 1,172,213.3 = RSD 646,686.7 
 

 
Considering the specific characteristics of Prijepolje, such as the lack of a citywide grid or a 

central boiler room, the preliminary calculations are significant both for the local government, as well 
as potential investors interested in building a woody biomass heating plant. 
 

In addition to the economic impact, there are additional effects, of an environmental and social 
nature, that can be achieved by replacing fossil fuels (heavy fuel oil and coal) with woodchip. As 
regards the environmental effects, Table 23 shows the effects of greenhouse gas emissions during the 
heating season in all three municipalities. 
 
Table 23. Greenhouse gas emissions (GHG) from combustion of heavy fuel oil in district heating 
systems of public importance in the municipalities of Nova Varoš i Priboj  
 

Municipality 

Annual consumption CO2 emission 
(kg/kWh) 

Total CO2 
emissions from 
combustion of 
heavy oil fuel 
and coal (kg) 

heavy oil fuel coal heavy 
oil fuel coal ton kWh ton kWh 

Nova Varoš 1,300 14,950,000 0 0 0.269 0.382 4,021,550
Priboj 2,400 27,600,000 250 868,750 0.269 0.382 7,756,262,5
Prijepolje 650 7,475,000 520 1,807,000 0.269 0.382 2,701,049
TOTAL 4,350 50,025,000 770 2,675,750  14,478,861.5

Sources: AEBIOM 2008.; Author’s calculations 
 

The combustion of heavy oil fuel and coal in all three municipalities in the region releases an 
annual 14,478.9 tons of CO2. If these fossil fuels were replaced with woodchip, the amount of carbon-
dioxide emissions would amount to: 
 

52,700,750 kWh × 0.02113 kg/ kWh = 1,113,567 kgCO2 = 1,113.6 tons of CO2 
 
The effect of reduction of CO2 emissions for the same amount of heat energy achieved by 
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replacing heavy oil fuel and coal with woodchip is: 
 
 14,478.9 t – 1,113.6 t = 13,365.3 tons of CO2/year 
 
The resulting value further justifies the use of woody biomass in place of fossil fuels. Similar 

calculations can be undertaken for each individual municipality. 
Considering the socio-economic significance of the use of woody biomass for heating, the 

process of gathering wood residue, producing woodchip, manipulation and transport to the heating 
plant requires the contracting (employment) of a number of workers. This number varies and largely 
depends on the organization method and degree of mechanization in the production process. 
Experience from Austria shows that for heating a municipality with a population of 10,000 persons 
with 4,000 housing units and a total power of 60 MW, using woody biomass requires the work of 
approximately 135 workers, 15 times more than the number employed in heavy oil fuel use (Figure 
11). 

 

 
Source: Österreichischer Biomasseverband 
 
Figure 11. Required number of workers in the chain of supply and operation of heating plants fuelled 
by heavy oil fuel and woody biomass (Austrian example) 

 
In either case, the choice of using woody biomass will contribute to the employment of 

additional workers, representing an additional benefit in conditions of extremely large unemployment 
in all the municipalities of the region. 
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7.1. Production systems and methods for establishing the price of woodchip 
 
The production of woodchip from forest wood residues is significantly more demanding than 

the production of woodchips from sawmilling operations residues. The reason for this is that the 
production of woodchips from forestry, the so called green woodchips, requires performing several 
more activities (operations) than is the case with the production of woodchips from sawmill residues. 

Depending on the organization of the whole operation, there are several methods for the 
production of green woodchips, but the most frequently used are the following: 

- production of woodchips on the truck road 
- production of woodchips in the location were the felling and production of wood assortments 
is performed 
- production of woodchips in the central forest accumulation point (entails the transport of 

wood residues from the felling location to the central accumulation point) 
- at the collection (central) accumulation point for woodchip (entails the transport of forest 

residue from the forest to the woodchip accummulation point. 
Each of the production methods presented above has its advantages and disadvantages and 

consequently the cost of production and the price of woodchip varies, depending on the method of 
production. 

Considering the experiences of European Union member states, primarily Austria, as well as 
the manner in which the forestry sector is organized in the context of forest utilization, the terrain 
configuration, the level of equipment of the companies providing felling and wood assortment 
production services, but also the potentials of the woodchip suppliers of heat plants and boilers, the 
feasible method in the initial phase would be the first method, i.e. production of woodchips on the 
truck road. Among the reasons for recommending this type of woodchip production is also the lowest 
production costs, considering the fact that a lot of air is transported when shipping wood residue, 
(roundwood, crownwood, branchwood and other), due to its voluminosity. 

Chart 3 shows the costs of production of woodchips in Austria, noting that the price of raw 
materials, handling and delivery from the woodchip accumulation point to the heating plant/boiler are 
not included in these costs. The prices stated herein can serve as an orientation to potential producers 
in the region and in Serbia, whilst taking into account the actual lower price of the entry elements in 
comparison with the prices in Austria. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Potentials and possibilities for the commercial use of woody biomass for the production of energy and economic development 
of the municipalities of Nova Varoš, Priboj and Prijepolje 

-46- 

 
The costs of woodchip production in EUR/bulk-m3  

 
 Transport 
 Chipping 
 Collection 

1. Truck with trailer, without crane   2. Truck with trailer and crane 
 
Chart 3. The production cost of woodchip in Austria in the function of the transport distance from the 
production facility to central storage (Source: Kanzian et al, 2006.) 

 
The stated commercial (selling) price of woodchips made from sawmill wood residues, 

calculated for the purposes of this Study, is the result of a preliminary analysis of the costs of 
collection, chipping, handling and transport of woodchips to the heating plants. The price of 
woodchips from forest residue, the so called green woodchip, is somewhat lower, because of the 
higher moisture content and structure of the woodchips themselves, which is why its heating power is 
slightly lower, and should range around RSD 1,050/m3 loose, FCO heating plant, (VAT inclusive), in 
order for it to be competitive. The prices are those of cofinerous wood residue and are lower than the 
prices of wood residue from broadleaved tree species . 

The stated prices are a result of calculations made under circumstances that impeded the full 
implementation of all required on-field measurements and analysis, which means that they are subject 
to certain adjustments to the concrete conditions. Bearing in mind that the demand for sawdust and 
other wood residues from forestry in Serbia is continuously growing, the prices are also bound to 
increase in the forthcoming period, so these market trends should certainly be taken into account in 
the development of a Feasibility Study of the replacement of fossil fuels with woody biomass fuels in 
this region. At any case, the level of commercial prices in this Study is fully cost-effective, not only 
for the sawmill industry but also for the district heating system and the population as the end 
consumers in the municipalities in this region. 
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7.1.1. Woodchip delivery, calculation and charging methods 
 
Various methods may be used for calculation of charges for delivered quantities of woodchips  

to heating plants. For the needs of this Study, the three methods, realistically believed to be feasible in 
practice are presented hereinafter. The suggested methods are based on: 

a) delivered volume  
b) delivered weight and moisture content and  
c) produced quantity of heating energy. 
 
Each of the listed methods has its advantages and disadvantages and it would be up to the 

operator (supplier) and heating plants to agree upon the most convenient one. 
 
a) Price based on delivered volume  

The price and calculation of delivered quantities of woodchip based on the delivered volume is 
one of the most widespread methods in Austria as a country with many years of experience in the 
field. This method is simple and cheap but not entirely accurate since the ratio of woodchip 
voluminosity and density may vary depending on the type of wood it is derived from, humidity, 
dimensions and other properties.  The calculation of delivered quantity is done simply per quantity of 
delivered m3 of bulk woodchip and the prices are based on the estimated energy value of 1 m3 of bulk 
woodchip for various wood types at different moisture levels (dry, semi dry, fresh). 

 

In the system of calculation and formation of prices based solely on weight and humidity, 
wood type and voluminosity ratio play no role at all and only the moisture content is taken into 
consideration in order to determine the energy value of the delivered material. The weighing is done 

Simple determination of volume  Impossibility of precise determination of energy value per 1 m3

bulk 
Price formation in cases when there are two 
or more suppliers poses no problems 

Possible conflicts arising from the difference in quality of 
delivered woodchip (it is possible that quality of delivered 
woodchip vary per each delivery) 
Normally, suppliers are not interested in optimizing the energy 
value of the unit of measure according to which the woodchips 
are delivered and calculated, due to possible differences in the 
initial raw material supplied by different suppliers from 
different locations   

Advantages                                       Disadvantages 

b) Price based on weight and moisture content
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on the vehicle scale most frequently installed at the very entrance to the heating or CHP2 plant (Figure 
12). The moisture content is determined either by estimation based on the empirical values or by 
sampling (Figure 13). The price of the delivered woodchip is established based on the quantity of 
energy per tonne of dry matter (the so called altro tonne). 

 

Figure 12. Truck scale for weighing Figure 13. Sample of delivered woodchip for moisture     
delivered woodchips content  testing    

(Klagenfurt, Austria, photo: B.Glavonjic, (Klagenfurt, Austria, photo: B.Glavonjic, September 
September 2009) 2009) 
 
 

Advantages Disadvantages 
Independent of wood type or voluminosity 
coefficient  

Requires measuring of weight and moisture content 

High precision in determination of energy value 
of delivered material  

Requires calculations for the conversion to dry 
matter weight  

Rare conflicts on account of fuel wood 
(woodchip) quality. 

The method requires time and devices (weight 
scale, dry kilns and other) which makes it more 
expensive than other methods. There is an initiative on both sides to optimize 

the energy content of the fuel wood (woodchip) 
delivered.   

 
Due to the relatively high costs, this method is most frequently used in major plants (heating or 

CHP) which consume large quantities of woodchips. 
 
 
c) Price based on produced quantity of heating energy 
 
Implementation of this method for the calculation of the quantity and price of delivered 

woodchips requires that the heating plant possesses an instrument for measuring the heating energy 
produced in it. The operator (supplier) of the fuel wood and the heating plant management define the 
measurement procedure and the price for the generated energy by a contract. The fuel (woodchip) 

                                                 
2 CHP ‐ Combined Heat and Power 
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price is most frequently defined per MWh of the produced heating energy with a predetermined 
performance level of the heating plant operations (normally about 90%) which, for the most part, 
depends on effectiveness of the boilers and passive energy losses.  In case of a more serious change in 
the performance of the plant, the prices of the fuelwood ought to be adjusted.  

Advantages Disadvantages 
Independent of type and density of wood  Dependent on annual level of uptime 

performance of the heating plant  
Independent of the humidity of fuel wood Requires assessment of the annual uptime 

performance level of the heating plant  
Cost effective method for determination of 
quantity of energy obtained from a supplier  

Establishing different prices in case there are 
two or more suppliers delivering woodchips of 
different quality is next to impossible. 

 

7.2. Valorization of the wood residue from sawmill operations through production and sale of 
woodchips in the municipalities of Nova Varoš, Priboj and Prijepolje 

 
In view of the fact that most of the wood residues from sawmill wood processing in the region 

are currently sold to manufacturers of wood-based panels and wooden pallets and briquettes in other 
parts of Serbia, some of which are located even more than 350 km away, the total effects of the above 
sale in 2008 amounted to   EUR 84,757.5 (Table 16). 

 
If the large size sawmill residues are designated for woodchip production and sale thereof to 

the heating plants of public importance, the valorization thereof would amount to  (€1= RSD94.00): 
 
23,047 m3 × 3 = 69,147 bulk-m3  × RSD 1,183.00 /bulk-m3 = RSD 81,800,901 = € 870,222  

Compared to the financial effects currently achieved through the sale of wood residue to 
producers of wood-based panel, wood pallets and briquettes, its valorization through production and 
sale of woodchips is 10.3 times higher. Although a certain portion of the stated amount accounts for 
the costs of woodchip processing, handling and transport still, the cost effectiveness and profitability 
of the entire business operation is more than justifiable. 
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8. THE CONCEPT OF SUPPLY AND USE OF WOODCHIPS IN INDIVIDUAL AND 
DISTRICT HEATING SYSTEMS IN THE MUNICIPALITIES OF NOVA VAROŠ, PRIBOJ 
AND PRIJEPOLJE 

 

The definition and development of the concept for the supply of woodchips to the selected 
municipalities is one of the important elements (steps) in the process of initializing of a more massive 
use of wood biomass in the remote heating public systems. The remote heating systems in Nova Varoš 
and Priboj are within the competence of the local government authorities and in Priboj it is also the 
case with four boiler rooms located within residential buildings. The fuel (coal and heavy fuel oil) for 
these four boiler rooms is supplied by a private company which has a contract with the local 
government for providing heating services. This is just one of the examples (there are several such 
arrangements currently existing in Serbia) of P-P partnership based on the partnership between the 
public and the private sector.  Such partnerships are numerous in Austria and other EU countries and 
they constitute one of the important elements of a large-scale use of wood biomass for the production 
of energy. Such partnerships are supported by the governments of these countries through financial 
assistance measures to institutions of public interest using renewable energy sources such as biomass. 
Several examples of the best practice solutions in Austria are presented in Chapter 8 

 
Taking into consideration: 

- existing model of organization of the district heating public systems in the selected 
municipalities, 

- available biomass potentials in the region, 
- existing organizational system of JP Srbijašume with respect to the concept of forest 
utilization, 
- existing wood processing plants in the region, and 
- the commitment of the Government of the Republic of Serbia to stimulate the use of 

renewable energy sources as much as possible through its energy policy, 
the following is a presentation of the suggested concept for supplying individual municipalities with 
woodchips. However, one should bear in mind that the suggested concept is just one of the solutions 
under the present circumstances, which means that the practice is expected to inspire, to a lesser or 
greater extent, amendments thereto, as well as development of new best practice solutions in the 
future.  

 
Starting from the advantages and limitations listed in the previous paragraph, the first step 

towards initiation of a more massive use of woodchips in district public heating systems would be to 
establish a partnership between the local self-government and the interested private enterprises 
capable of producing and distributing woodchips.  

 
The second step would be to define a model of the woodchip supply.  It is possible to define 

several models to that effect. 
 

8.1. Model for supply and heating of individual facilities  
 
The first model would imply the supply of individual facilities. Presently, in the municipality 

of Nova Varoš this could be the building housing the Health Center/Hospital in the municipality of 
Priboj a primary school, the city hall and a kindergarten in the old city centre,, as well as a boiler plant 
in Pribojska banja and finally, in Prijepolje, the Sveti Sava primary school. 
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A private operator (company) would be 
given the right to rent the storage space 
for storing and disposal of fuel wood as 
well as the existing boilers and 
installations for a period of time no 
shorter than 10 years. In case the boiler 
plants and installations need 
reconstruction or replacement the 
operator would be under an obligation to 
execute all the necessary reconstruction 
works and enable the system to function 
properly. In this context, subsidies would 
be made available to the operator not 
only by the Government but also by the 
local self-governments for the purchase 
of the equipment (see item 8). 
- 
Figure 14. Model of woodchip supply of 
the individual facilities 
 

 

 
 

The complete management, maintenance, repair works and investments will be the 
responsibility of the operator (energy supplier). The energy consumer will be responsible for regular 
payments for delivered energy in accordance with the price and frequency provisions stipulated by 
the Contract. The energy bill will contain the following items: lump sum, amount of delivered kWh 
of energy and the number of square meters of heated space. Other elements would be a result of the 
deal brokered between the operator and the consumer. 

 
Normally, the capacity of such an installation would range between 50 and 250 kW. The fuel 

would be the high quality woodchips from the surrounding forests as well as from the sawmill 
industry in the region with 30-35% moisture content.  

 

8.2. Model for supply and heating of districts or city parts 
 

In light of the fact that there are four public heating plants in the municipality of Nova 
Varoš, heating four different parts of the town, it would be possible to introduce this model for the 
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supply of woodchips and individual heating of districts and parts of the city. The model could also 
be used in the municipalities of Prijepolje and Priboj provided that locations are defined and permits 
are obtained for construction of new heating plants running on wood biomass, which would heat the 
consumers in those parts of the towns still not connected to the existing district heating system. As 
the base for the implementation of this activity, this model could involve either a partnership 
between the local self government and private operators or a partnership between private operators 
and private households. The latter is of purely commercial character and is quite frequently found in 
Slovenia and Austria.  

 
 

Figure 15. Model of woodchip supply of districts or parts of a city 
 

The same basic principles as in the model for supply and heating of individual buldings 
apply here as well. In case the private operators are to construct the new heating plants, the energy 
supply contract could not be concluded for a period shorter than 15 years. 

The installations here are larger, between 250 kW and 4,0 MW. The fuels to be used are high 
quality woodchips from the surrounding forests, industrial woodchips from sawmills as well as bark 
and other sawmill byproducts  with the maximum moisture content not exceeding 45%. 
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Figures 16 and 17 show a small heating plant and a residential district made up of 44 

consumers (private households, retail outlets, a church, a small residential building) in the city of 
Sahsenburg near Klagenfurt, Austria). 

Figure 16. Heating plant and woodchip storange facility in the city of Sahsenburg (Austria) (photo:
B. Glavonjic, Sеptember, 2009) 
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Figure 17. Part of the district heated on woodchip in the city of Sahsenburg (Austria) 
 (photo: B. Glavonjic, September 2009) 

 

8.3. Model for using woodchips for generating heat and power (cogeneration-CHP) 

Taking into consideration the fact that the calculations laid out in Chapter 6 of this Study 
show that there are considerable quantities of woody biomass, i.e. considerable energy potentials in 
the municipalities of Nova Varoš and Prijepolje, there are real possibilities for the development of a 
model of using woodchips for cogeneration of heat and power in the near future. This is particularly 
facilitated by the Decree adopted by the Government of the Republic Serbia of November 20, 2009, 
which stimulates the producers of electrical energy from biomass by offering subsidies in the 
amount of 11.4 to 13.6 c€/1 kWh. Having in mind the considerable resources these two 
municipalities have at their disposal, as well as the strong commercial interest expressed by 
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numerous privately owned companies not only from other towns in Serbia but from abroad as well 
to invest in the field of renewable sources of energy, this model of the use of biomass is quite likely 
to succeed in at least one of the two municipalities in the nearest future.  

The model implies investments in construction of cogeneration plants of 10 or more MW 
generating heating energy from biomass (woodchips) for heating households or public institutions, 
as well as electric power to be delivered to the Electric Power Industry of Serbia under the terms, at 
the prices and taking advantage of subsidies prescribed by the Decree issued by the Government of 
Serbia on November 20, 2009. 

Examples of best practice in Austria demonstrate that in numerous cases, city heating plants 
have been redesigned to work as cogeneration plants, with a capacity of about 10MW. In the plants 
having this capacity, the production of electric energy accounts for 10-16% of the total energy 
production, the rest being heat production. In the plants with higher capacity, the participation of 
electric energy in the total production ranges between 30-40%. Figure 18 shows a city heating plant 
working as a CHP3 plant in the city of Lienz, Austria. 

 

                                                 
3 CHP – Combined Heat and Power 



Potentials and possibilities for the commercial use of woody biomass for the production of energy and economic development 
of the municipalities of Nova Varoš, Priboj and Prijepolje 

 

-56- 

Figure 18. CHP facility in the city of Lienz, Austria (photo: B. Glavonjić, September, 2009) 
 
Cogeneration plants have numerous advantages over the classic plants generating heating 

energy only, one of them being the operation during the non-heating season. Another advantage lies 
in the fact that such plants involve a relatively high number of woodchip suppliers, private wood 
processing companies as well as private forest owners which, from the aspect of providing 
additional employment to the population in the rural regions is of considerable significance. 

 
The previous presentation offers three models of the use of woody biomass (chips) in the 

selected municipalities of the region. In practice, in some EU countries there are other models the 
practicality of which was observed by some of the authors of this Study. 

 
The selection of the above three models is a result of the assessment of the authors based not 

only on the observation of the actual in situ situation in these municipalities but also on a number of 
other factors that have a greater or smaller influence on opting for a more widespread use of wood 
biomass for the energy requirements of the selected municipalities. Which of the selected models 
will be implemented in practice depends on numerous factors. One of the decisive ones is the 
training of the decision makers in the local self-government, as well as in private wood processing 
companies, training of Srbijašume personnel and private forest owners. Numerous participants are 
linked in the chain of supply and use of woody biomass. The implementation of seminars, training 
sessions for all of them is required, in addition to study visits to some of the EU countries (the ones 
suggested are Slovenia or Austria) to enable them to closely observe the practical examples of the 
system in operation, to receive practical recommendations and suggestions and comprehend all the 
advantages of the use of biomass as the source of energy.  The specific importance of the suggested 
activities is to remove any dilemmas that the senior office holders within in the local self-
governments might still have, as the manner and dynamics of the process of boosting the use of 
woody biomass for the energy needs of these municipalities greatly depends on them.  This is all the 
more important, considering that even Serbia’s fifteen-year lag behind Austria in this field is not a 
sufficiently convincing factor for most of the office holders in local self governments across Serbia, 
including the three selected municipalities.    
 
 

9. FINANCIAL SUPPORT FOR THE DEVELOPMENT OF A WOODY BIOMASS-BASED  
ENERGY MARKET (SUBSIDIES) 
 
 

Heating and cogeneration facilities in forest-rich municipalities in Serbia are increasingly 
becoming a subject of interest for private companies from Serbia and abroad. However, in practice 
no projects have thus far been implemented in Serbia to produce woodchip-based energy. The 
Government of the Republic of Serbia adopted the Provision on the Measures to Stimulate 
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Electrical Energy Production Using Renewable Energy Sources on November 20, 2009, where feed-
in tariffs were used to stipulate subsidies for electrical energy production from renewable sources 
(Table 24). 

 
 

Table 24. Purchase prices for electrical energy produced from renewable sources expressed in 
Eurocents per kilowatt-hour (c€/1 kWh) 

 
Nr. Type of power plant Installed power 

(P in MW) 
Incentives  –purchase 

price  
(c€/1 kWh) 

1. Biomass power plants   
1.1 up to 0.5 MW 13.6 
1.2 0.5 MW to 5 MW 13.845 – 0.489*R 
1.3 5 MW to 10 MW 11.4 

Source: Decree of the Government of the Republic of Serbia of 20/11/2009  
 

 
The incentives, as per this provision, include purchase prices determined by this Decree in 

accordance with the type of power plant where electrical energy is produced using renewable 
energy sources and the installed power (P) expressed in MW. 

The provision came into effect as of January 1, 2010 and will be in effect until December 31, 
2012. 

This provision, thus far, does not envisage subsidies for producing heat energy from 
renewable sources, a limiting factor for the faster development of the wood energy market. 

Considering the limitations currently faced by the Government of the Republic of Serbia, 
primarily a significant budget deficit, herein follows a proposal of potential financial incentives for 
local self-governments and private companies investing in woody biomass facilities. The subsidy 
levels depend on the type of project and can reach up to 40% of the investment value. Since rules 
for the use of EU funding for renewable energy sources are intended to stimulate the public sector 
and private households, Table 25 provides a proposal of measures and financial subsidies for both 
sectors. 
 
Table 25. Proposal for Government financial support (subsidies) to boost the use of woody 
biomass—based energy in Serbia 
 

Project type What is the subject of 
the subsidy? Power 

Maximum 
subsidy 

amount in % 

Maximum 
subsidy amount 

in € 
Agricultural Heating systems on 10 kW-150 kW 20% 25 kW: 2,200 
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households, private 
homes, residential 
buildings 

woody biomass 
(woodchips, briquettes, 
pellets and  chopped 
wood) 

40 kW: 2,480 
60 kW: 2,920 

100 kW: 3,420 
150 kW: 3,800 

Operators for the 
production and 
distribution of wood 
energy  

Construction of heating 
plants fuelled by 
woodchip, connectable 
to the heat energy 
distribution network 

30 kW to 250 kW 30% 

 

Remote heating plants 
fuelled by biomass 
with public-private 
partnerships 

Construction of plants 
fuelled by biomass 
connectable to the heat 
energy distribution 
network 

250 kW-4000 kW 35-40% 

 

Note: The proposal is based on the measures of practical support to producers and consumers of wood-based 
energy in Austria (Source: Jauschnegg, 2006) 
 
The above proposal is based on the possibility of using EU pre-accession funds (IPA funds), since 
Serbia's official candidacy for EU accession is expected shortly. 
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10. CONCLUSIONS AND RECOMMENDATIONS 
 
Based on the field research conducted, field situation analysis and analyses of the data collected in 
the municipalities of Nova Varoš, Priboj and Prijepolje, as well as the information, experience and 
recommendations obtained during study visits to woody biomass-based systems in Austria and 
Slovenia, the following conclusions and recommendations are presented for the purposes of this 
Study: 
 
- by the exceptionally high percentage of forests and by the share of forests in the total surface area 
of the municipalities of Nova Varoš, Priboj and Prijepolje, these three municipalities rank at the 
very top of Serbian municipalities by forestation level. The municipality of Priboj accounts for the 
greatest forest cover percentage with 55.0%, followed by Prijepolje with 53.2% and Nova Varoš 
with 38.6%. These high levels of forestation place these three municipalities significantly above the 
average for the Republic of Serbia (29.1%); 
 
- with a wood volume at the stump of 20.2 million m3, these three municipalities account for 5.6% 
of the total wood volume in the Republic of Serbia. Since 83.3% of the wood volume at the stump is 
located in state forests, with the remaining 16.7% in private forests (even through privately owned 
forests are represented with 21.7% in the total surface area), this indicates that privately owned 
forests are in a somewhat poorer state than state owned forests. This statement is confirmed by the 
relatively low percentage of the annual volume increment of private forests in the total annual 
volume increment in the region. In this specific case the percentage is 14.9%, while the percentage 
of the annual volume increment in state forests is 85.1%. With a total annual volume increment of 
514.6 thousand m3, this region accounts for 5.7% of the annual volume increment of the Republic of 
Serbia; 
 
- The wealth in forests, in particular coniferous ones and the fact that there are few active companies 
from other industry sectors in these three municipalities, resulted in the construction of a large 
number of sawmills that process wood raw materials in this region. This statement in particular 
applies to the municipalities of Nova Varoš and Prijepolje. According to data of the municipal 
services of Nova Varoš, there are 33 registered sawmills and around 70 unregistered, or so called 
seasonal sawmills; 
 
- according to data from the Prijepolje forestry administration, a total of 12 sawmills in this 
municipality use wood raw materials from state forests, while according to estimates there are 
approximately 50 more unregistered sawmills using materials from private forests. The situation in 
the municipality of Priboj is similar, with only three sawmills seriously engaging in the activity, 
while the total number of unregistered sawmills is approximately 20. The largest number of 
unregistered sawmills only has one primary cutting saw (band saw); 
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- as regards registered sawmills in these municipalities, their primary characteristic is that they are 
mostly small sawmills processing 2,000-3,000 m3 of logs annually. Only two sawmills in the 
municipality of Nova Varoš process between 5,000 and 6,000 m3 of logs per year. The largest 
sawmills in this region are in Prijepolje, in total two of them, with an annual capacity of 10,000 to 
12,000 m3 of logs. Other sawmills in this municipality process between 2,000 and 4,000 m3 of logs 
annually. All three registered sawmills in the municipality of Priboj are in the small sawmill 
category processing between 2,000 and 3,000 m3 of logs per year. 
 
- the second important characteristic of the sawmill industry in these municipalities is the poor 
technical equipment. All sawmills visited during field research use a band saw as their primary 
cutting tool, with most sawmills purchasing it as second-hand equipment from abroad; 
 
‐ in most sawmills the utilization percentage is extremely low (below the average for the industry) 
indicating that extremely good quality raw wood is under-utilized. The reasons for this are 
numerous, with one of the key reasons being the poor and mostly technologically obsolete 
equipment and lack of skilled staff;  
 
- as regards product lines, they are nearly identical in all sawmills in the region. The edged timber, 
beams and laths are the basic products of all sawmills, exclusively processing conifer logs. A 
sawmill that processes beech in addition to conifers also produces beech elements that are being 
exported to Italy. The low level of secondary processing is the basic deficiency of wood industry in 
these municipalities. Due to a lack of producers of solid wood furniture, windows and doors, nearly 
all of the edged timber, beams and laths are being sold to other regions in Serbia (mostly to Petrovac 
na Mlavi, Požarevac, Belgrade and Kragujevac). Small amounts of timber are being used for the 
production of wood strip flooring by smaller carpentry workshops and are mostly sold in the region 
for the construction of private homes; 
 
- The felling volume is disproportionate to the potentials. This is corroborated by a comparative 
analysis of the ratio of annual fellings to volume growth. National Forest Inventory data indicate 
that total annual increment in these three municipalities amounts to 514,605.80 m3, while the total 
annual wood felled in 2008 amounted to 54,482 m3 net. The reasons for a significantly lower 
volume of fellings when compared to the available potential are numerous, a major one being the 
inaccessibility of forests and insufficient forest openness. Annually, around 55,000 m3 of wood in 
the net amount are felled in state forests. Fuelwood accounts for 26-47% of this amount (it varies in 
the different forest administrations); 
 
- as regards private forests, accurate data on the annual production does not exist, since most of the 
produced amount is used by the owners for their own needs. The competent offices of public 
companies for forest management plan an annual logging volume in private forests of 
approximately 40,000 m3 of gross wood mass, while estimates indicate that the total production in 
private forests is considerably higher (mostly fuelwood); 
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- the balance of production and consumption of wood and woody biomass in the municipality of 
Nova Varoš indicates that the annual wood and woody biomass requirements at the municipal level 
amount to approximately 83,000 m3, with 56.6% being the requirements of sawmill wood 
processing and 38.7% household needs for heating and cooking. There is no production of heat and 
electrical energy in the municipality for supplying public systems based on woody biomass; 
 
- the balance of wood and woody biomass production and consumption in the municipality of Priboj 
shows similar properties as described in the balance for the Nova Varoš municipality. Thus the 
household wood consumption is 3.6 times higher than the planned production of fuelwood in state 
and private forests, indicating that the difference is being made up in unregistered logging. Thus the 
percentage of wood under the “Undefined” balance item is high and amounts to 46.1% for this 
municipality. 
 
- as regards industrial roundwood, due to the small number and size of processing capacities, 
approximately 50% of the industrial roundwood produced annually is sold in the other two 
municipalities of the region. Due to the lack of processing capacities, the annual production of 
woody biomass in the sawmill industry is low, amounting to 2,900 m3 in 2008 and representing 
4.1% of the total sources of wood raw materials. The production of heat and electric power from 
woody biomass, as well as the production of wood fuels is nonexistent in this municipality. 
 
- the balance of the production and consumption of wood and woody biomass in the municipality of 
Prijepolje indicates that this municipality has the highest demand for wood in the region, amounting 
to 125,500 m3 annually. More than ½ of those requirements are households (54.5%), while sawmill 
wood processing amounts to 43.2%. Similar to the previous two municipalities, the balance position 
of the planned production of industrial roundwood and heating wood is several times lower than the 
demand (consumption) of wood in sawmill processing and households. Thus the amount of wood 
under the "Undefined" balance item is relatively high, amounting to 56,700 m3 in 2008, or 45.2% of 
the total demand. The amount of wood imported to this municipality in 2008 amounted to 
approximately 3,000 m3; 
 
- the comparative analysis of the size of the demand in the balance of individual municipalities and 
the planned size of estates in the production-financial plans for state and private forests in these 
municipalities leads to the conclusion that the demand for wood in each of the municipalities 
exceeds the amounts officially planned and produced. However, the required amounts for each 
municipality individually, as well as the region as a whole, are far below the annual volume 
increment. This is positive from the standpoint of sustainability and durability of forests and 
forestry; 
 
- the total production of woody biomass in the sawmill industry in all three municipalities in the 
region is 43,300 m3 (without bark), and 12,800 m3 of forest wood residue. The highest amounts of 
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wood residue are generated in the municipalities of Prijepolje and Nova Varoš, since sawmill wood 
processing is mostly present in these two municipalities. Of that, the percentage of wood residue 
generated by the sawmill industry is dominant in the total amount of wood residue (combined forest 
and sawmill), while the percentage of forest wood residue varies from municipality to municipality, 
ranging from 14.2% in the Nova Varoš municipality to 59.7% in the municipality of Priboj. This 
high percentage of forest wood residue in the municipality of Priboj is the result of low processing 
capacities in the municipality, causing a considerable amount of wood raw materials to be sold to 
the other two municipalities of the region. The percentage of forest wood residue in the total amount 
of wood residue in the municipality of Prijepolje is 24.9%. 
 
- the largest amounts of sawmill wood residue are currently being sold to factories for the 
production of wood-based panels in Lapovo and Ivanjica, while smaller amounts are sold to 
factories for the production of wood pellets in Vučkovica and Perlez, as well as a local wood 
briquette producer in the village of Akmačići. In terms of economic impact and income earned for 
sawmill owners, revenues from sale of wood residue at the regional level amounted to EUR 
84,757.5 in 2008, with 80,664.50 EUR from coarse residue and 4,093 EUR from sawdust; 
 
- the energy potentials of woody biomass in the municipality of Nova Varoš are higher than the 
annual consumption of heavy oil fuel by 4.95 million kWh. This means that the available amounts 
can fully satisfy the current energy demand and provide for the expansion of current capacities and 
the network of users, or for setting up cogeneration facilities for the combined production of heat 
and power; 
 
- the energy consumption in the municipality of Priboj is considerably higher than the woody 
biomass energy potential, which is understandable considering the size of the city, the number of 
users, as well as the small number of wood processing sawmills. Therefore, considerable amounts of 
wood raw materials are shipped for processing to the other two municipalities. With a view to this 
fact, it is proposed that the woody biomass be used for heating the primary school, the municipal 
building and the kindergarten in the center of Priboj, as well as the boiler room in the Priboj spa, 
where coal is currently used as the main fuel; 
 
- according to estimates of the municipal offices, the city energy requirements in Prijepolje are 
approximately 20 MW. For the needs of this municipality, a Preliminary Biomass Study was 
developed which envisaged the construction of a new boiler room with 4.9 MW of power, designed 
to produce 11.9 million kWh/year of heating energy for the Sveti Sava primary school, the hospital, 
and the Brijeg residential area. The energy potentials of woody biomass existing in this municipality 
provide for the unimpeded operation of the envisaged boiler room, as well as the replacement of 
coal in all schools, conditions allowing; 
 
- various models can be used to calculate and charge for the delivered amount of woodchip to 
heating plants. Three models were presented and elaborated for this Study, with realistic bases for 



Potentials and possibilities for the commercial use of woody biomass for the production of energy and economic development 
of the municipalities of Nova Varoš, Priboj and Prijepolje 

 

-63- 

their use in practice; 
 
- starting from the benefits and limitations existing in the region, the first step in kick-starting the 
use of woodchip on a more massive scale in public district heating systems is the establishment of 
partnerships between local self-governments and interested private companies that have the 
capacities for producing and distributing woodchip. The second step is defining woodchip supply 
models. To this end, three models were elaborated and presented in the Study: the supply and 
heating model for individual facilities, the supply and heating model for districts and parts of cities 
and the model for using woodchip to produce heat and power (cogeneration). 
 
- which of the presented models will be implemented in practice depends on a number of factors. 
One of the decisive factors is the education of decision makers both within the local self 
government, as well as private wood processors, personnel within PE Srbijašume, and private forest 
owners. There are a large number of participants in the chain of supply and use of woody biomass. 
Seminars, trainings and study visits to one of the countries of the European Union should be 
organized for all of them (Austria or Slovenia) in order to provide them with an opportunity to see 
how the entire system works in practice, to obtain practical recommendations and suggestions and 
see all the advantages of using woody biomass as an energy source. 
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