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SUMMARY

Production of wood biomass in Serbian forestry has become an activity which ensures for all actors involved in the 
process good profit and safe business. In view of demand, this trend is expected to continue in the future. 

The most frequent form in which wood biomass is produced in the Serbian forestry system is firewood and multi-
meter roundwood. Production of these wood assortments is continually increasing over the past ten years due to 
increased demand by industry, households and other consumers. Logging wood residues are currently used only 
in symbolic quantities. Analysis conducted in certain studies for district heating in Eastern Serbia indicate that there 
are currently in place all the price and costs conditions for greater involvement of public enterprises in the process of 
production and supply to the market of wood chips produced from wood logging residues. It is estimated that this 
could offer to the market more than 50,000 tons of wood chips annually which is a significant quantity relative to the 
existing level of production of this form of fuelwood.

Analysis of data on consumption of wood biomass from forestry and annual increments in forests, which are esti-
mated at about 6.34 million m3, indicates that their use is at the upper level of sustainability having in mind that in 
firewood consumption, according to the estimates made by the FAO project about 1.4 million m3 originates outside 
of forests. This practically means that the principle of sustainable use of forests in Serbia is not yet at threat. However, 
continued increase of wood biomass consumption through new projects should be based also on other sources, pri-
marily on fast-growing short-rotation energy crops which have a great potential that has not yet been utilised.

Apart from forestry, an important source of wood biomass for energy purposes in Serbia are the wood residues result-
ing from wood processing industry which annually amounts to about 700 thousand m3.

Fast-growing short-rotation energy crops plantations of commercial nature in Serbia are still in the developing stage. 
It is estimated that the area of state owned agricultural land that has so far not been leased in Serbia is about 170.000 
ha. Preliminary calculations related to production of the first 1 million tons of wood biomass from such plantations 
indicate that the necessary area of land for this purpose would be 60,000 ha or about 35% of the total available state 
owned agricultural land which has so far not been leased for use. That is why fast-growing short-rotation energy crops 
plantations in the future will have an increasingly important role in supplying the market with additional quantities 
of wood biomass. 

In order to accelerate this process it is necessary to adopt the relevant regulations and introduce state incentives 
similar to incentive measures which are in place in other countries of Europe. For instance, in Hungary incentives for 
this purpose have been approved amounting to EUR 2,000/ha for establishment and for the first year after planting 
(total EUR 4,000/ha).  

With respect to the neighbouring countries and their impact on the wood biomass market in Serbia, all analyses 
indicate that, despite the increasing consumption of wood biomass for energy purposes, they do not create a strong 
impact on the Serbian market. The reason for this is that increased consumption of wood biomass in these countries 
is based on local raw material resources and that the increase in the number of factories and in the number of CHP 
plants in these countries, especially in Croatia, is well balanced and adjusted to the demands of the energy sector on 
the one hand and the potential of conventional forestry on the other.

The contribution of wood biomass to reducing emissions of greenhouse gasses (GHG) in Serbia could be much great-
er if wood biomass from future fast-growing short rotation energy crops plantations would be integrated in the sys-
tem of thermal power plants by means of co-generation with coal. Experiences from countries where such a model is 
used show that a mixture of 15% of wood biomass and 85% of coal reduces the emissions of CO2 by 14.1%, or by 141 
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kg CO2 per 1 MWh generated electricity. If thermal power plants in Serbia were to use 100,000 tons of wood biomass 
the emissions of GHG would be reduced by 200,000 t compared to using only coal. Since almost 70% of electricity in 
Serbia is produced in thermal power plants, there is huge potential for substitution of certain quantities of coal by 
biomass from SRP plantations.

Analyses of price competitiveness of wood fuels relative to other types of fuels and their impact on sustainability of 
wood biomass production indicate that energy from firewood and wood chips is the most competitive energy for 
heating in Serbia, although the prices of natural gas and crude oil in 2016 and 2017 were considerably lower than in 
2015. 

Policy measures in Serbia also have positive impacts on economic sustainability of wood biomass and woodfuel pro-
duction. One such policy measure is the reduced VAT, which is reduced from 20% to 10% for all woodfuels, which 
contributes to their price competitiveness, thus also contributing to their demand and consumption.

In 2009 the total number of staff employed in the system of production of wood biomass and fuelwood in Serbia 
was 4,687 workers and this number increased by almost a thousand in 2016, when it exceeded 5.5 thousand work-
ers. The biggest increase in the number of workers was in production of wood pellets (almost 6 fold) and wood chips 
(3.5 fold). This indicates that the production of wood biomass and fuelwood are attractive from the point of view of 
employment.
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1. INRODUCTION

This document was prepared on the basis of the Terms of Reference (ToR) developed within the Project „ Reducing 
Barriers to Accelerate the Development of Biomass Markets in Serbia“, implemented by UNDP in cooperation with the 
Ministry of Mining and Energy of the Republic of Serbia and the Ministry of Agriculture and Environmental Protection. 
The Project should, among other things, contribute to establishing the legal and institutional framework necessary 
for the development of the biomass market in Serbia. There is also the additional strategic objective to provide sup-
port to increasing institutional capacities of Serbia in the field of biomass, by establishing a specialised Project Sup-
port Unit (PSU) within the Ministry of Mining and Energy, in order to strengthen capacities of all stakeholders for the 
development, funding, and construction of biomass plants and utilization of biomass.

To this end, the key purpose of this paper is to assess the status of wood biomass used for energy purposes in Serbia. 

According to the ToR, this document has performed the following tasks:

1. Overview of the system for production wood biomass in Serbia, based on UNDP inputs and the most re-
cent official statistics published by relevant institutions and actors such as the Directorate for Forests, PE 
“Srbijašume” and PE “Vojvodinašume”, the National Statistical Office, and others, focused on conventional 
forestry and energy crops plantations of fast-growing short-rotation tree species;

2. Overview of trends in using wood biomass in the countries of the region and their impact on the market and 
sustainable use of wood biomass in Serbia;

3. Production of wood biomass from the point of view of sustainability taking into consideration the existing 
level of production/consumption, potential and the achieved level of their use, as well as projects which are 
underway and their future demand for wood biomass. The document specifically considered three factors 
which greatly impact the sustainability of production and use of wood biomass: environmental, economic, 
and social aspects;

4. Key recommendations for policy makers in the field of renewable energy sources in Serbia from the point 
of view of future interventions and support to development of production and development of the wood 
biomass market. To this end, recommendations are provided relevant to measures and activities which are 
necessary to support the use of the existing potential in the area of fast-growing short-rotation energy crop 
plantations as a future source of wood biomass in Serbia, as well as recommendations relevant to improving 
the existing situation in the production and the market of wood biomass and fuelwood.

Thus, this document provides a full picture of the extent to which the existing potential is being utilized and the po-
tential to supply the market with additional quantities of wood biomass from forestry and the potential of fast-grow-
ing short-rotation energy crop plantations which in the future will represent a significant source of wood biomass for 
energy production in Serbia.
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2. OVERVIEW OF THE SYSTEM OF PRODUCTION OF 
WOOD BIOMASS IN THE REPUBLIC OF SERBIA

The analysis of the production system of wood biomass in Serbia is presented separately for:

- the existing production system in forestry, and 

- the fast-growing short-rotation energy crops plantations as an important future source of biomass 
for energy generation purposes in Serbia.

The analysis of the production system of wood biomass in the existing production system in forestry was aimed at 
estimating the existing potential, models of use, problems and obstacles existing within the system, and identifying 
relevant conclusions on the extent to which this system can respond to the increasing demand for wood biomass in 
Serbia.

On the other hand, the analysis of fast-growing short-rotation energy crops plantations was aimed at estimating this 
potential and presenting examples of good practice from countries in the region where such plantations are used 
for production of wood biomass, since commercial SRP plantations in Serbia are still in the initial development stage.

This document did not consider specifically the potential of supplying the market with wood biomass from recon-
structed coppice woods as a potential additional source of wood biomass on top of the existing sources, because this 
issue is still subject to technical discussions on:

- the actual potential of coppice woods for production of biomass for energy purposes, 

- what approach would be selected for their use, 

- what would be the costs associated with their reconstruction and to what extent should the state share such costs, 

- what changes would be needed in the existing regulations, 

- who would be the responsible actors in this activity, 

- which regions would be selected to begin such activities, and many other aspects. For the above and many other 
reasons, this source of wood biomass needs to be considered in the long term through scenarios of production and 
supply to the market. 
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2.1.  The existing system of production of wood biomass in forestry 

Until about fifteen years ago the production model in public enterprises managing state owned forests in Serbia was 
so structured that the priority was given to production of technical wood for industrial purposes in form of logs for 
sawmill processing, production of wood veneer and other products of primary wood processing. Production of wood 
for energy purposes was perceived as additional production which most often happened in the course of production 
of high-quality wood assortments (logs) using also bigger branches and offcuts as an additional activity of firewood 
production. Specific intended production of fuelwood and cellulose wood was organized in the processes of young 
wood plantations, and in plantations where wood quality was below the criteria for technical wood production. Dur-
ing this period, the demand for fuelwood and cellulose wood from industry was very weak, due to which it happened 
that the produced wood would stay in warehouses for months after logging without potential for sale. This problem 
was very strong and it is best illustrated by the fact that public enterprises for forest management were forced to ex-
port firewood. During 2004 the first major export of firewood was organized from Serbia to Austria using transport by 
inland waterways along the Danube. 

After the privatization and revitalization of plywood production factories in Ivanjica in 2006 and subsequently by start 
of production of another plywood factory in Lapovo in 2009, as well as due to the sudden increase in the number of 
factories for production of wood pellets and woodchips, the demand for fuelwood and wood biomass was increasing 
significantly. In the last five years the increasing demand and price increase for wood biomass in Serbia were so strong 
that production of firewood and wood for energy purposes became more profitable than production of certain as-
sortments of technical wood in terms of profit expressed as percentage of unit of volume. In other words, production 
of wood biomass has changed from it being additional auxiliary production 15 years ago into production of wood 
biomass for energy purposes which has at present become practically the primary form of production in forestry as 
production generating significant profits and reliable production of all entities engaged in this form of economy.

With respect to production of wood biomass for energy purposes in privately owned forests, this production is char-
acterized by two most frequently used models: the model under which private forest owners themselves log trees for 
their own needs and for sale to others, and the model under which the logging of trees, their manipulation and trans-
port of biomass is performed by entrepreneurs for their own account or for the account of industrial enterprises. They 
negotiate and agree quantities, prices and payment conditions with private forest owners who cannot on their own 
log the trees and provide the assortment of products, after which the logging of trees begins. Such entrepreneurs are 
equipped with the necessary machinery and have their own work force.

The other model has developed in practice as a response by the industry to the insufficient availability of raw mate-
rials as an attempt to find ways to use the potential existing in privately owned forests for their production needs. 
Numerous studies conducted in the last ten years in Serbia on the topic of potential of wood biomass state that these 
potentials exist in privately owned forests, but due to fragmentation of forest estates1, the big number of forest own-
ers and their poor equipment, the use of this potential is week for large scale use for industrial needs, for heating 
plants and other major users. The model which developed in practice to a certain degree contests such findings, but 
it should be noted that production of wood biomass from privately owned forests for industrial and energy purposes 
will continue to grow in the coming years due to strong demand from this category of users.   

This trend is good for industry and other big consumers of wood biomass. However, if such a trend is intensified with-
out any social control it could lead to serious disruptions in supplying households with the necessary quantities of 
firewood as well as change in prices of firewood. This is even more so in view of the fact that practically the complete 
available annual production of wood biomass in form of firewood and multimeter roundwood from public enter-
prises for some years now is purchased by industry, while only small quantities are sold to a certain number of public 
entities (schools, hospitals, and the like), trade unions, the military, some heating plants and other smaller users. The 
share of households in this distribution of firewood is only symbolic.

The current situation in the firewood market is such that, despite the sudden increase in consumption over the past 
ten years, the prices did not grow at the same rate. In the period from December 2014 - December 2017 the market 
prices of firewood of 1 meter in big consumer centres increased on average by 19.4%, and in the regions of Southern 

1  Average area of 0.3 ha/forest owner. The number of forest owners in Serbia is not accurate and ranges between 500 - 
900 thousand [14].
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and South-Western Serbia by 11.3% and 14.2% respectively2. One reason of slow price increase of firewood is the pov-
erty of a great share of the population using firewood for heating. Although in previous years there was sufficient sup-
ply of firewood before the beginning of the heating season, the poorest households mostly buy firewood in smaller 
quantities and in several smaller purchases in the course of the heating season, when it is most expensive and raw. On 
top of this, the poorest households most often use old and energy-inefficient stoves/furnaces, and it is therefore not 
surprising that they have inadequate heating despite the fact that they most often heat only 1-2 rooms. 

Having in mind the above described trends of continued increase of consumption and prices of firewood, it can be 
expected over the coming years that the poorest households will face increasing problems in buying firewood if 
nothing is done by the state with respect to their social status and support. This statement refers also to the poorest 
households in regions which are richest with forests, where due to lack of factories for industrial wood processing 
most of the wood raw materials go for processing and for energy generation purposes to other regions.  

The low level of utilisation of local raw materials and the small number of enterprises for wood processing in certain 
regions leads directly to reduced number of jobs and results in depopulation of these regions. According to statistics 
from the most recent population census of 2011 the regions of Southern and Eastern Serbia have undergone a de-
crease of the population losing a total of 338,000. The outflow of wood raw material from the regions most abundant 
with forests to other economically more developed regions reduces the potential for employment, and over time 
leads to dissatisfaction and often negative attitudes to use of forests [14]. 

An important element of production of wood biomass in Serbian forestry is the form in which it is produced and dis-
tributed. As a result of strong demand and new demands from industry and final users in the production system of 
Serbian forestry, wood biomass is produced in three key forms (Figure 1):

- firewood and logging wood residues as traditional products, and 

- multimeter roundwood as a ‘’new’’ product intended mostly for the industry of wood pellets and plywood boards. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Key forms of wood biomass in the existing production of conventional  
forestry in Serbia (photo by Glavonjić B.)

 

2  The Faculty of Forestry, Belgrade, data base



14 Contents

Republic of Serbia
Ministry of Mining and Energy

The most frequent form in which wood biomass is produced for energy purposes in the existing production system 
in Serbian forestry is firewood. Production of firewood in Serbia is increasing continually due to strong demand. As 
a result of absence of a reliable and comprehensive system of monitoring production in privately owned forests, the 
biggest quantities of firewood in this segment of production are not recorded, which is essentially a reason that the 
statistically recorded production of firewood is almost five times lower than the actual production (Graph 1). 

This conclusion resulted from the FAO project [6] which was implemented in Serbia in the period 2009-2011, which 
indicated that the actual production of firewood in 2010 was 7.05 million m3 (collectively from forests and outside 
forests) while the statistical records for the same year recorded only 1.45 million m3. The project implemented by the 
Energy Community of South-East Europe led to similar results. As a result of these projects, as of 2010, the production 
of firewood is being monitored according to the methodology used by the FAO project. 

Graph 1 – Production of firewood in Serbia [6], [10], [11]    

With respect to use of wood biomass of tree stems and roots, currently it is used in limited quantities, primarily due 
to the needs in forestry as such, and mostly in flatland regions. The reasons for limited use are mostly of economic 
nature.

Wood residues resulting from the logging process and from production of wood products have a different share rela-
tive to the total volume of trees in deciduous and coniferous trees. In forestry practice calculations most often use the 
shares of 11%-20%. Wood residues after logging can potentially be used for production of wood chips, and to some 
degree for direct burning in ovens with previous cutting to adequate forms and dimensions. 
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Taking into consideration the annual levels of logging in Serbia, the volumes of wood residues which can be used for 
energy purposes are quite considerable. However, the reasons for their modest utilisation are of economic nature. 
Namely, the costs of collecting and manipulating the wood biomass residues after logging are quite high per unit 
of energy which they produce. Transport of branches as voluminous material is very costly compared to transport of 
branches material if processed into wood chips in forest storages. In order to increase the percentage of utilisation of 
wood residues after logging it is necessary to ‘’process’’ them into wood chips and transport them to forest storages to 
the final users (Figure 2). This can of course be done only where the actual conditions allow it, primarily where there 
are sound forest roads. 

Figure 2. Production of wood chips from branches in forest storages (photo by Glavonjić B. 2016)

Production of wood chips from wood residues and transport to adequate locations accessible for onward transport 
to final users (heating plants, public and commercial buildings using biomass for heating) can be a way of enlarging 
the offer by private forest owners. There are many such examples in the practice of Austria and other west European 
countries (Figure 3).
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Figure 3. Storage of wood chips by private forest owner in Austria (photo by Glavonjić B. 2009)

Changes in the concepts of use and sale of wood assortment of products which are underway in public enterprises 
in terms of establishing central storages are a good starting point to have in the near future in the offer of such enter-
prises also wood chips from residues for commercial sale. This is even more so since the price of wood chips in the Ser-
bian market is increasing year in year out and the activity of collecting wood residues and producing wood chips has 
now become profitable. This is also confirmed by examples from studies conducted for the needs of supplying certain 
heating plants in Eastern Serbia. According to such studies [8] the cost of wood chips produced in forest storages from 
beech wood residues including transport costs to a distance of 100 km was EUR 42.1-47.2 /ton depending on means 
of transport used, either containers of the so-called case trucks. Comparison of costs with market prices of wood chips 
of harder deciduous trees which are currently about EUR 80/ton indicates that the profits made are very stimulating 
so that there is economic interest for public enterprises to become more seriously engaged in the production and 
supply of wood chips. It is estimated that the quantities of wood residues in forests managed by public enterprises 
could produce and offer to the market more than 50,000 tons of wood chips annually, taking into consideration the 
obstacles in form of inaccessible terrains, the state of forest roads and the need to leave in the forests all the necessary 
quantities of wood residues for habitat needs.

A very important feature of production systems in Serbian forestry are the different models of using forests which 
are state-owned, church-owned and privately owned. Public enterprises for forest management are the biggest pro-
ducers and suppliers of wood biomass to the market and they have different models of forests use based on using 
their own machinery and staff, as well as services of wood cutting, processing and harvesting of wood assortments. 
In church-managed forests the most frequently used model is service cutting and processing of wood assortments 
by entrepreneurs, while privately owned forests are used to log trees for own needs along with producing and bring-
ing the product to the truck roads. Also, the equipment of those performing the works with mechanisation and their 
capacity and ability to perform forestry tasks vary from one case to another and range from modest to satisfactory. As 
a result of such a situation, production and offer of assortments of wood biomass varies from one region to another 
and from one period of the year to another. 

In recent years within the existing system of production in Serbian forestry there is an increased offer of wood bio-
mass for energy purposes from areas that have been affected by forest fires, or forest damage caused by ice, wind or 
snow (Figure 4). These natural disasters have become increasingly frequent in Serbia.
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Figure 4. The state of a forest area after wind damage in mountain Zlatar (photo by: Glavonjić B., 2014)

As result of climate change, wind and ice damage to a lesser or greater extent affect certain regions in Serbia practi-
cally every year. They result in hundreds of thousands of cubic meters of destroyed wood which can only be used 
as biomass for energy purposes. The situation is similar also with forest fires. That is why the price lists of public en-
terprises now feature separate items for firewood, wood residues, and other assortments resulting from forest fires, 
damage caused by ice, wind, snow and other natural disasters. 

Apart from forestry, another important source of wood biomass for energy purposes are the wood residues from 
wood processing industry. According to the World Bank study [13] the annual quantities of wood residues resulting 
from industry are about 700 thousand m3. This quantity is fully utilised for energy purposes either in the combustion 
process for heat generation for companies and households, or as a starting raw material for production of wood pel-
lets, briquettes and wood chips. Thus, the use of wood residues for energy purposes in wood processing industry is 
complete.

2.2.  Fast-growing short-rotation energy crops plantations (SRP)

There are as yet no commercial plantations of fast-growing short-rotation energy crops in Serbia in an extent ad-
equate to the potential offered by this form of activity. Smaller areas under poplar and willow are planted in a number 
of locations and they are mostly used for experimental and scientific-research purposes.

The adoption of the new Law on Agricultural Land No. 112/2015 [12] has created the necessary initial conditions for 
state-owned land to be leased in order to establish SRP plantations. The provisions of this Law prescribe that ‘’state-
owned agricultural land which has not been leased for the last three agro-economic years and was not subject to use, can 
be leased through public auction with the starting price RSD 0 to persons engaged in energy production from renewable 
sources originating from biomass sources and livestock breeding and the period of such use is up to 30 years’’. 
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Estimates of the size of state-owned agricultural land which has so far not been leased in Serbia differ from one source 
to another. According to the statistical census the area of state-owned agricultural land is about 910,000 ha. Of this, 
about 460,000 ha should be subtracted as area which is not suitable for lease (neglected/marginalised land, restitu-
tion, unresolved property issues, etc.) and already leased areas should be subtracted, and the total area not leased so 
far is about 170,000 ha3. This area of about 170,000 ha is variable from one year to another. Data on the area of this 
land is held by the Directorate for Land and the National Geodetic Survey, and it should be noted that there are cer-
tain differences in data from the three sources. For the purposes of this document data was used from the statistical 
census as this data meets the necessary accuracy criteria.   

Preliminary estimates made for substitution of crude oil with wood biomass in 21 heating plants in Serbia indicate 
that this would require about 300,000 tons of wood biomass annually. This need could be satisfied from short-rotation 
poplar or willow plantations on just 20,000 ha of state-owned agricultural land which has so far not been leased, 
which is about 12% of the total (potential) area. This estimate is based on annual increments for poplar (Populus) and 
willow (Salix) from experimental plantations in Serbia and commercial plantations in Romania and Italy.

Figure 5. Two-annual plantation of poplar in Romania (photo by Glavonjić B. 2017)

In order to produce 1 million tons of wood biomass annually from fast-growing short-rotation energy crops planta-
tions it is necessary to operate about 60,000 ha which is about 35% of the estimated state-owned agricultural land 
which has not yet been leased. 

These two examples clearly show that there is great potential in fast-growing short-rotation energy crops plantations 
which is currently not being used and which could produce significant quantities of wood biomass for energy pur-
poses in Serbia. Having in mind the trends of growth in production of fuelwood and consumption of wood biomass 

3  Ševarlić Miladin: Agricultural Land, National Statistical Office (Poljoprivredno zemljište, Republički zavod za statistiku), 
Belgrade, 2015 [15]
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for energy and other purposes as well as the limitations which exist in the existing system of production in Serbian 
forestry and forest fund with respect to limited possibility to sustainably supply the market with additional quanti-
ties, it is certain that in the near future the industry and the commercial sector will invest in establishing fast-growing 
short-rotation energy crops plantations for their needs. In order to accelerate this process it is necessary to introduce 
incentive measures similar to those existing in other European countries. Establishing SRP plantations is a costly pro-
cess requiring adequate land preparation and anti-weed protection before planting, melioration measures in the 
land where needed, procurement of planting material, planting, watering and fighting weeds after planting. After the 
planting it is necessary to protect the planting material, monitor and control the growth before the first harvesting. 
Practically, before achieving initial revenues from the first harvest, significant investment is needed which requires at 
least three years. That is the reason why states support and assist investors through incentive measures. In Hungary 
the incentives are EUR 2,000/ha for the establishment and the same amount for the first year of growing the planta-
tion (a total of EUR 4,000/ha4). Such policy by Hungarian authorities resulted in the establishment of a great number 
of poplar and willow SRP to supply the CHP plants and heating plants in Hungary (Figure 6).

 

Figure 6. Production of wood chips from biomass from poplar SRP in Hungary (photo by Glavonjić B. 2016)

4  Accordign to Magyar Biomassza Hasznosító Zrt.,
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3. TRENDS IN USING WOOD BIOMASS IN THE 
COUNTRIES IN THE REGION AND THE IMPACT ON 
THE MARKET AND SUSTAINABLE USE OF WOOD 
BIOMASS IN SERBIA

The use of wood biomass for energy purposes in the countries of the region is characterised by constant growth of 
consumption, which is similar to the situation in Serbia. This is especially true of Croatia and Bosnia and Herzegovina.  
This increase in consumption of wood biomass resulted from the construction of new pellet plants, conversion of 
crude oil to coal in district heating plants and building of co-generation power and heat plants. Governments of these 
countries in the region have adopted feed-in tariffs encouraging power generation from renewable energy sources 
and power generation from wood biomass. 

Croatia is the leader in the region in terms of the number of biomass-burning CHP plants. In 2014 there were 4 wood 
biomass plants, while in 2015 another 6 became operational, with installed capacity of 24.6 MWe. During 2016 an-
other CHP started and in May 2017 yet another one with installed capacity of 5 MWe and 12 MW of heat energy 
respectively [11].  

Figure 7. Biomass-burning CHP plant in Croatia (photo by Glavonjić B. 2016)

The total installed capacities of CHP plants in Croatia at the end of 2017 are 32.6 MWe. However, there are currently 
in Croatia another 53 power purchase agreements for wood biomass CHP which have not started operation yet and 
are in different stages of construction. The total planned installed capacity of these plants is 90.7 MWe. Apart from 
the co-generation plants, Croatia also has 16 wood pellet factories producing about 260 thousand tons of pellets. The 
total consumption of wood biomass for these two main categories of users in 2016 was 240 thousand tons of wood 
chips and about 0.5 million m3 of wood biomass in forms of roundwood and wood residues [11]. The increase in the 
number of CHP and pellet factories in Croatia is well balanced and harmonised at the national level with resources 
through coherent policies in the energy and forestry sector. Additionally, the new CHP plants are the result of the 
raw materials being ready as Croatia is the biggest producer of wood chips in the region with annual production of 
almost 520 thousand tons. Since in 2016 only 240 thousand tons were utilised, the remaining 280 thousand tons was 
exported to Austria, Slovenia and Hungary. New biomass burning plants will in the coming period use wood chips 
which is currently being exported. 
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As for Bosnia and Herzegovina, the greatest quantities of wood biomass (after the use by households) are consumed 
for production of wood pellets, followed by use by district heating plants. The results of the FAO project [2] indicate 
that in 2015 the district heating plants used about 72,000 tons of wood biomass, mostly in the form of wood chips 
(57,000 tons), and in form of firewood, wood pellets and wood residues from industry. 

Figure 8. City heating plant in Gradiška (BiH) (photo by Glavonjić B.2015)

As of 2016, Bosnia and Herzegovina had 31 active pellet factories using about 520 thousand m3 of wood biomass. In 
the course of 2016, the first CHP plant in Bosnia and Herzegovina became operational with installed capacity of 1.2 
MWe using wood biomass as primary fuel. 

As Bosnia and Herzegovina is a big producer of wood biomass, all major demand for this fuel is met from national 
production, and certain quantities of firewood, wood chips and wood pellets are exported. The key export item is 
firewood with more than 600 thousand m3/year, followed by wood pellets with 137 thousand tons and wood chips 
with about 6.5 thousand tons [1]. 

Croatia and Bosnia and Herzegovina are the biggest exporters of firewood in the region. In 2016 these two countries 
exported 1.46 million m3 representing 72.3% of the total exports. Croatia ranks first in terms of exporting wood pel-
lets with 236 thousand tons, followed by Bosnia and Herzegovina. Croatia remains the leader in the region in terms of 
exports of wood chips in 2016.  

The key export markets for firewood and wood pellets in the region in 2016 remains Italy. In 2016 this market im-
ported from this region 1.22 million m3 of firewood and 435 thousand tons of wood pellets. The key market for export 
of wood chips from the region is Austria and in 2016 the export to Austria was 224 thousand tons, followed by Italy 
with 139 thousand tons and Hungary with 121 thousand tons. The total trade in wood chips in the region in 2016 was 
180 thousand tons or 27.2% of all exports. The biggest quantities of wood chips within the region are sold from other 
countries to Slovenia [11]. 
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With respect to Macedonia and Montenegro and other countries in the neighbourhood of Serbia, the consumption of 
wood biomass in on the increase as well, primarily by factories and plants producing wood pellets. Their consumption 
is symbolic compared to the consumption in other countries and is based on local resources. Thus, in Macedonia the 
consumption of wood biomass for production of wood pellets was only 20,000 m3, and in Montenegro about 70,000 
m3 in 2016. [2]. As for district heating systems, Montenegro still does not have such systems, and Macedonian systems 
use only natural gas. With respect to the impacts of increased consumption of wood biomass in these two countries 
to the Serbian market and sustainable supply of biomass, it can be concluded that it is practically non-existent. On the 
contrary, these two countries are markets to which Serbian wood pellet producers export their products, especially to 
Macedonia where more than 50% of the total consumption of wood pellets comes from import from Serbia.

Foreign trade in wood biomass and fuelwood with other countries in the region, especially Hungary, Romania and 
Bulgaria is only symbolic. Key reasons are of economic nature and lack of profitability in exporting wood biomass in 
form of wood chips, and the fact that heating plants, pellet factories and CHP plants is these countries mostly rely on 
locally accessible raw materials. The exception is Hungary, whose CHP plan in Pecs consumes certain quantities of 
wood chips from Croatia. Since in these plants wood chips are combined with agricultural biomass it can be expected 
that there will be further increase in the use of agro biomass if import of wood chips from Croatia in coming years 
becomes more difficult due to greater demand in the Croatian market. 

High prices of wood biomass in the Serbian market, the contractual obligations to domestic consumers, high trans-
port costs for such products to Hungary, as well as significantly lower prices that Hungarian buyers are willing to pay, 
are just some of the reasons why export of wood biomass from Serbia is not stimulating for Serbian producers.

The general conclusion regarding future increase of consumption of wood biomass in the countries of the region is 
that it is based on domestic resources and attempts to use such resources in the most efficient way possible by opting 
for green energy production for domestic needs rather than opting for exports. Such a situation in the countries of the 
region does not pose a threat to the Serbian wood biomass market in terms of its possible export to these countries. 
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4. PRODUCTION OF WOOD BIOMASS IN SERBIA IN 
TERMS OF SUSTAINABILITY

The production and use of wood biomass in Serbia is affected by a number of factors which to a greater or lesser 
degree impact the intensity and direction of future developments. Still, one of the key factors to be taken into con-
sideration in all studies among many other factors is the issue of sustainability. In this context, sustainable production 
and use of wood biomass is to be viewed from the environmental, economic and social sustainability perspective. 

4.1.  Environmental sustainability of production of wood  
         biomass in Serbia

Environmental sustainability of production of wood biomass is most strongly dependant on sustainable use of forest 
resources in Serbia. On the other hand, sustainable use of forest resources is a key principal in forest management. 
Under the auspices of the United Nations as well as other processes in Europe such as the MCPFE (Ministerial Confer-
ence for Protection of Forests in Europe) lists of indicators have been developed for monitoring and evaluation of the 
status of forest resources and their utilisation. Such assessments are to be performed on continuity basis and they 
indicate the changes, their causes and significance for the status of resources. The principle of sustainable use of forest 
resources has a significant impact on the production of wood biomass, since forest resources are renewable but not 
endless source of energy if care is not taken of the intensity of their use. One possible way of looking at this impact is 
the analysis of the achieved level of utilisation of forest potentials and the consumption of wood biomass in Serbia.

Firewood, multimeter roundwood and logging residues are the most important and most frequent forms of use of 
wood biomass originating from forests and outside of forests. That is why they are subject to continued monitoring 
and analysis from the point of view of sustainable use of existing forest resources. The key feature in the use of these 
three forms of wood biomass is their constant increase in the period 2010-2016. In 2016 their consumption reached 
7.24 million m3 which is by about 190 thousand m3 more compared to the situation in 2010. The constant increase in 
the consumption of firewood, multimeter roundwood and logging residues is a consequence of increased production 
of wood-based plywood plates and wood pellets, which are recording the biggest increase rates in consumption of 
the three. Thus, production of wood-based plywood plates has increased from 331,693 m3 in 2010 to 427,151 m3 in 
2016, which is 95,458 m3, or 28.8%. In terms of consumption of wood resources for production of wood pellets, the 
increase is from 40,360 m3 in 2010 to 373,391 m3 in 2016 or an increase of 9.2 times. Accordingly, the share of plywood 
industry and pellet industry in the total consumption of wood biomass from forests and outside forests has increased 
in 2016 compared to 2010. (Graph 2) [11].
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Graph 2. Share of different categories of consumers on the consumption of wood  
biomass from forests and outside forests in Serbia [11]

The increase in consumption of wood biomass by industry was accompanied by the decrease in consumption of fire-
wood by households, as a result of an increasing number of households who substitute firewood and coal by using 
wood pellets. For this reason the share of households has decreased from 90.2% in 2010 to 84.6% in 2016. Practically, 
this means that significant quantities of firewood are redirected from households to industry [11]. This shift was the 
strongest in the case of public enterprises where the share of physical persons in their sale of firewood plummeted 
during the past seven years due to their contractual obligations and huge demand by industry, especially wood pellet 
factories. 

Analysis of consumption data for wood biomass from forestry and the annual increments in forests which are estimat-
ed at about 6.34 million m3 [7] demonstrates that their use of firewood is at the upper limit of sustainability because, 
according to the findings of the FAO project [6] about 1.4 million m3 originate from outside the forests. This practically 
means that the principle of sustainable use of forests is Serbia is not yet violated. However, further increase of con-
sumption of wood biomass in Serbia through new projects should be based on other sources as well, primarily SHP 
plantations, which offer a great potential that is not yet used. The issue facing the decision-makers and policy makers 
in the field of renewable energy sources is: are there in Serbia at this time sufficient quantities of wood biomass for 
projects which are underway (KfW-I stage, SECO, WB) which count on substitution of fossil fuels with wood biomass? 
A rough analysis of their annual demands, which are about 80,000 m3, relative to the unused part of the total potential 
of forestry, which is about 500 thousand m3/year, indicates that additional 80,000 m3 still do not present a problem 
and would not have a negative impact on sustainable use of this resource.

Apart from the above, when assessing the impact of sustainable use of forest resources on production of wood bio-
mass, the following factors should also be taken into consideration: the needs of forest habitat for nutrients, biodiver-
sity, and the balance of GHG. 

With respect to the need of habitats for nutrients, the actual situation can be assessed as satisfactory because cur-
rently very little quantities of wood residues (branches, bigger and fines logging residues) are used for energy pur-
poses. According to official statistics, in 2016 production of wood residues in state owned and privately owned forests 
is 331,462 m3 [10]. However, in view of insufficient accuracy of official statistics and unregistered logging which takes 
place in private forests, production of wood and thus also of wood residues is much greater. The research within the 
FAO project [6] indicated that annually about 120 thousand m3 of logging residues is used, which is about 16% relative 
to the realistic quantities resulting from logging. Biggest quantities of wood residues are used in Vojvodina, and this is 
primarily by cutting down this material to be used for habitat purposes, while minor quantities are sold to employees 
and rural households. In Central Serbia wood residues are used in a small percentage for energy purposes, so the big-
gest quantities remain in the forests. This is especially so in coniferous forests.
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The evaluation of the status of habitats from the point of view of impacts of increased production/consumption of 
wood biomass is made based on an expert opinion because of lack of available data, studies or other documents 
on this issue. The general opinion in this respect is that forest eco-systems in Serbia are not facing major problems 
in terms of preserving biodiversity. It should be noted, nevertheless, that there are cases in some regions in Serbia 
relevant to private forests where there are complete/excessive logging practices which violates the balance of forest 
eco-systems. Such examples are a consequence of poverty where the local population (primarily rural) is forced to do 
excessive logging year after year in order to ensure their existence in the absence of other sources of income (Figure 
9).

Figure 9. Detail of an area with excessive logging in Crni Vrh (photo by Glavonjić B.)

With respect to GHG balances, production of energy from wood biomass makes a positive contribution to reduc-
ing such emissions. It is well known that substitution of fossil fuels by wood biomass reduces the quantity of CO2 
emissions between 11 and 17 times, depending on whether it is crude oil or coal. Serbia is a party to the Kyoto Pro-
tocol and is committed to contribute to reducing GHG emissions. That is why the authorities in charge are initiating 
and encouraging projects for substitution of fossil fuels with biofuels, especially in public buildings (heating plants, 
schools, health care facilities, etc.). Apart from contributing to reducing GHG emissions, such programmes increase 
the share of energy from renewable sources in the total final energy consumption. In view of these facts regarding 
the production and consumption of wood biomass and the current level of utilisation of forest resources, it is possible 
to conclude that energy from wood provides a significant contribution to reducing GHG emissions when used for 
heating and substitution of fossil fuels, and this contribution does not infringe on the principle of sustainable use of 
forest resources. 
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The contribution of wood biomass to reducing GHG emissions in Serbia could be much greater if wood biomass from 
future fast-growing short-rotation energy crop plantations would be included in the system of thermal power plants 
through co-generation with coal. Results from studies in Europe and also in Bosnia and Herzegovina, where such 
cases exist, indicate that the mixture with 15% of wood biomass and 85% of coal reduces CO2e emissions by 14.1%, 
or by 141 kg CO2e per 1 MWh of produced electricity. This means that, if thermal power plants used 100,000 tons 
of wood biomass the GHG emissions would be 200,000 tons less than when using only coal (First Biennial Update 
Report, 2016). Knowing that almost 70% of electricity in Serbia is generated in thermal power plants, the potential 
for substitution of a certain quantity of coal with biomass from SRP plantations are huge. We need to add to this the 
positive effects which would be achieved by establishing plantations of fast-growing short-rotation energy crops in 
big areas of agricultural land of poor characteristics in terms of increasing the area under trees which in their tissues 
bind great quantities of carbon.

4.2.  Economic sustainability of production of wood biomass in Serbia

Economic sustainability of production of wood biomass depends mostly on:

- Existence of market, or supply and demand,

- Level of prices, 

- Profitability of production,

- The position and competitiveness of substitutes,

- Policy measures, and 

- Market trends.

The market of wood biomass and fuelwood in Serbia is constantly growing due to strong demand by all categories of 
consumers: households, factories producing wood fuels, public and commercial facilities, and other industries (juice 
industry, plywood industry, cement, and others) (graphs 3 and 4). The growth rates of certain types of wood fuels, 
such as wood pellets, have in the past ten years been two-digit rates.
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Graph 3. Consumption of firewood in Serbia in the period 2010-2016 [11]

Graph 4. Consumption of wood pellets in Serbia in the period 2006-2016 [11]

The growing trend of demand for wood biomass as a raw material will continue in the coming years because the in-
stalled capacities of factories producing wood pellets, wood chips, and also wood-based plywood are such that they 
are currently used with about 65% (on average) [11]. When we add to this the demand of future heating plants which 
will substitute crude oil and coal with wood biomass, it can be concluded that there is no concern that production of 
wood biomass will be threatened due to lack of market demand.
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With respect to price competitiveness of wood fuels relative to other types of fuels and the impact of this factor on 
sustainability of production of wood biomass, the analysis of price of 1kWh energy presented in Table 1, clearly indi-
cates that wood energy of firewood and wood chips are the price-wise most competitive energy for heating in Serbia, 
despite the fact that during 2016 and 2017 the prices of natural gas and crude oil fell. 

Table 1. Prices of 1 kWh energy from different fuels in Serbia in 2008 and 2017 (end October)

Type of fuel Unit of mea-
sure

Market prices €/ unit of measure
Energy value 
kWh/ unit of 

measure

Price €/kWh

2008 2017 2008 2017

Meter firewood €/spatial m3 
(M=30%)

36-38 (C. Serbia)

43-45 (Vojvodina)

42-47 (C. Serbia)

52-55 (Vojvodina)
1.840

0,019-0,021

0,023-0,024

0,023-0,026

0,028-0,030

Wood bric-
quettes €/ton 120-125 169-205 4.600 0,026-0,027 0,037-0,045

Wood pellets €/ton 155-166 209-245 4.900 0,031-0,034 0,043-0,050

Wood chips 
(beech) €/ton 54-57 82,5-89,1 2.730 0,020-0,021 0,030-0,033

Coal Kolubara 
(dried lignite) €/ton 85,2 128-158 4.580 0,019 0,028-0,034

Natural gas €/normal m3 0,27-0,30 0,35-0,42 9,53 0,028-0,031 0,037-0,044

Oil fuel €/litre 0,75 1,36 9,79 0,077 0,14

Electricity (aver-
age of blue and 
red zone)

€/kWh 0,082 0,11 1 0,082 0,11

Sources: 1.Fuel distributors in Serbia, 2. University of Belgrade – Faculty of Forestry, Centre for wood trade, data base

With respect to price competitiveness of wood energy it can be concluded that under this indicator there are no risks 
which could have a negative impact on the sustainability of its future production, despite price increases. Prices of 
other fuels as key competitors to wood fuels also increase and sometimes this increase is much greater than in the 
case of wood fuels. 

The effects of profitability on production of wood biomass and wood fuels is an important factor from the point of 
view of attractiveness for potential investors. Under this indicator the situation is also satisfactory as the number of 
producers of wood biomass and wood fuels is constantly increasing. The biggest increase is achieved in production of 
wood pellets, from 2 producers in 2006 to 66 in 2017. [11]. 

Policy measures in Serbia also have a positive impact on economic sustainability of production of wood biomass and 
wood fuels. One such policy measure the reduced VAT from 20% to 10% for all wood fuels which contributes to their 
competitiveness, and thus to increased demand and consumption.
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4.3.  Social sustainability of production of wood biomass in Serbia

Social sustainability of production of wood biomass is most often viewed through the indicator of the number of 
employees and the contribution of this production to community through public revenues. Analyses of number of 
workers employed in production of wood biomass and wood fuels in the period 2009-2016 indicate a significant in-
crease in the number of workers employed. The total number of workers employed in production of wood biomass 
and wood fuels in Serbia in 2009 was 4,687 of which most were engaged in the production of firewood (3,472 just in 
state owned forests), followed by production of charcoal, wood pellets, bricquettes and wood chips [6]. In 2016 this 
system employed more than 5.5 workers (not including those who do the logging and manipulation of trees in pri-
vate forests) which is about two thousand workers more than eight years before [11]. The biggest increase of number 
of workers employed was recorded in the production of wood pellets (almost 6 fold) and wood chips (3.5 fold). 

This indicates that production of wood biomass and wood fuels is attractive in terms of job creation. This is especially 
relevant for employment in rural areas and in many regions in Serbia it is the only area of employment for the local 
population. 

The role of units of local government in promoting the engagement of the population from rural areas as suppliers in 
wood biomass supply chains for local heating systems is thus very significant in terms of employment. Wood biomass 
supply chains for future heating plants for public buildings and facilities offer great potential for further employment 
in this field. Another area that will certainly open new employment opportunities in the coming years is production 
of stacked and palletised wood. Stacked wood is increasingly in demand by the urban population using it for heating. 
The reasons are multiple and include limited room needed for storing of stacked wood sold by meter, and limited 
noise and waste, as well as the comfort offered by this kind of wood cut and stacked in palettes and ready for com-
bustion. 
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5. KEY RECOMMENDATIONS FOR POLICY MAKERS IN 
THE FIELD OF RENEWABLE ENERGY SOURCES IN IN 
SERBIA

The key recommendations which can be formulated on the basis of the above for policy makers in the field of renew-
able energy sources from the point of view of future interventions and support to development of wood biomass 
production and market are as follows: 

- Support to utilisation of the potential in the field of energy crops plantations, plantations of fast-growing short-
rotation trees as a significant future source of wood biomass, and 

- Improvement of the present situation in wood biomass and wood fuel production and market.

The recommendations are grouped in these two categories as sources of wood biomass which due to their specific 
features need to be viewed separately although they have the same function which is sustainable supply of the mar-
ket with wood biomass in the quantities needed. 

The UNDP Project ‘’Reducing Barriers to Accelerate the Development of Biomass Markets in Serbia’’ conducted a num-
ber of sector studies which presented relevant recommendations to policy makers in Serbia. This document, with one 
exception, presents recommendations which along with other recommendations for interventions which are needed 
in this field, should contribute to accelerated development of production and market of wood biomass in Serbia.

The most relevant recommendations within the first group refer to defining adequate policies whereby the state 
would take the position as to whether energy crop plantations are of strategic importance, and if so, to improve 
legislation regulating this field. This refers primarily to agricultural land, the rural sector, forestry, energy sector, and 
funding:

- The Directorate for Agricultural Land should clearly define the conditions for establishment of plantations by 
categories of land, and prescribe procedures to be used by local governments to regulate the use of agricul-
tural land for non-agricultural purposes;

- The department for Rural Development should define incentives through sector mechanisms;

- The Forestry Department should define more clearly the logistic support in establishing energy crops planta-
tions, and become involved in control thereof;

- The energy sector should decide which segment related to energy crops plantations it will introduce incen-
tives for, in which way and for how long;

- The financial sector should allocate funds for these purposes, in line with guidelines received from the above 
sectors [9].

It should be noted that incentives can be provided indirectly through tax incentives or in other non-financial forms. 

Experiences from countries where fast-growing short-rotation trees plantations are used significantly for energy gen-
eration indicate that state interventions in this field are needed both in the regulatory framework and financially. Lack 
of one of the two elements would cause failure to achieve the desired effect. 
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Another important area of intervention and support is through policy measures supporting the starting up of utili-
sation of wood biomass in combustion in thermal power plants in Serbia. This recommendation is linked to the first 
one and will to a great extent depend on the dynamics in establishing energy crop plantations using fast-growing 
short-rotation tree species. 

State interventions in terms of utilisation of wood biomass for combustion in thermal power plants does not require 
financial support, but only regulatory measures. Thus, the key recommendation in this field is the adoption of regu-
lations introducing taxes for the biggest polluters producing CO2 emissions in Serbia, and thermal power plants fall 
within this category. Without CO2 emission taxes thermal power plants do not have the interest to undertake signifi-
cant steps to reduce their CO2 emissions. Examples presented in this paper clearly indicate that the mixture of only 
15% of wood biomass and 85% coal for combustion in thermal power plants achieve savings through reduced emis-
sions of CO2e of 14.1% in producing 1 MWh of electricity. This practically means that the savings achieved through 
reduction of emissions are 141 kg CO2e per 1 MWh produced electricity. 

With respect to improving the existing situation in the production and the market of wood biomass and wood fuels 
in in Serbia, starting from the existing situation, limitations and desired developments, the key recommendations for 
policy makers are as follows:

- Adopting the relevant rulebooks on technical and other requirements for wood fuels and devices for their 
combustion. The adoption of these rulebooks in a necessity in view of the fact that the quality of wood fuels 
and devices varies greatly and that the final prices of fuels and devices of poor quality are paid by consum-
ers. Consumers are facing increasing problems with the wood fuels and combustion devices of poor quality 
produced by some local producers of imported from certain countries. Damages on combustion devices, their 
repairs and inadequate heating are some of the problems faced by consumers using fuels and devices of poor 
quality. These consumers spread the negative image of wood fuels and combustion devices and the damage 
is suffered by all those who trade in good quality fuels and devices harmonised with national and international 
quality standards.

- The second recommendations refers to strengthening capacities of national laboratories for testing quality of 
wood fuels and combustion devices through donor and international organisations programmes. The strength-
ening of capacities of national laboratories for testing quality of wood fuels and combustion devices includes: 
strengthening technical capacities of staff employed in these laboratories, development of missing procedures 
and techniques for accreditation of quality control and procurement of missing equipment. Strengthening 
technical capacities of staff implies their qualification to conduct all methods required under relevant stan-
dards and prescribing adequate regimes and conditions for testing certain instruments. This also requires train-
ing for instruments which the national laboratories do not have but are necessary for testing of parameters 
relevant to wood fuels and combustion devices according to standards. One of the best ways of strengthening 
capacities of staff of national laboratories is study visits to international laboratories. As for testing procedures 
and techniques for quality of fuels and devices, under accreditation criteria, each parameter requires relevant 
written procedures and techniques in order to fulfil the requirements for accreditation. In this respect study 
visits and stays in international laboratories can be very helpful for staff of national laboratories. Additionally, 
organising relevant training courses in cooperation with the Accreditation Body of Serbia is a necessity in or-
der to overcome the weaknesses in this field. Procurement of missing equipment is a key and financially the 
most demanding aspect of strengthening the capacities of national laboratories. At this moment the national 
laboratories do not have the interest, and most do not have the funding, for procurement of expensive testing 
equipment for some parameters of fuels and devices. Especially those relevant to air pollution. The reason for 
this is lack of technical regulations which would oblige manufacturers and distributors to test all parameters of 
fuel and devices which are prescribed by standards. That is why most often they just conduct the basic testing 
of fuels, and for devices they conduct only testing of electro-technical components.

- The third key recommendation refers to raising awareness of consumers on the selection, control, proper and 
efficient use of fuels and devices. Basic awareness on these issues in Serbia is lacking. Households are the big-
gest consumers of wood fuels in Serbia, and many of them use wood fuels and devices inefficiently, and are 
considered as biggest wasters of energy. This is the reason why it is necessary to design and implement a 
national campaign on efficient use of wood fuels and combustion devices in households and beyond. Experi-
ences from implementation of the GIZ DKTI programme aimed at increasing efficiency in the use of firewood in 
households in two selected pilot regions in Serbia fully support this.
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- The fourth recommendation refers to support to programmes for assessment and monitoring of contributions 
of wood energy to reducing HGH emissions resulting from substitution of fossil fuels. These programmes are 
needed because there are only very general ideas about the contribution of wood fuels to mitigating climate 
change. In view of Serbia’s international commitments in this area as well as the significance of wood energy for 
national balances, these programmes are more than necessary.

- The fifth recommendation refers to the support to establish a single data base to monitor production, con-
sumption and the balance of wood fuels and wood energy in Serbia. Due to unreliable official statistic the 
establishment of such a data base is an absolute necessity and will be of use for policy makers and other users 
involved in renewable energy sources. Such a data base would be based on the methodology of EUROSTAT and 
UNECE/FAO, and the results would be taken up by official statistics, ministries and other users who need such 
data. 

- The sixth recommendation refers to ensuring donor support through international projects for improvement 
of the supply chain to final consumers by establishing biomass logistics and trading centres (BLTC) offering to 
consumers fuels of reliable and verifiable quality and in which consumers would be buying energy and not 
kilograms of cubic meters of wood fuels.
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6. CONCLUSIONS

On the basis of conducted analysis the text below provides key conclusions as a brief summary of the existing situa-
tion, future trends and necessary measures for further development of the wood biomass market in Serbia:

- The key characteristic of the existing production system in Serbian forestry is that the production of wood 
biomass for energy purposes has become a profitable activity with profits exceeding those for some other 
assortments of products of technical wood, views as profit rate per unit of volume. From auxiliary production 
which it was about fifteen years ago, the production of wood biomass for energy purposes has become prac-
tically the primary production generating considerable profits and reliable business for all actors involved in 
this activity;

- This turnaround resulted from the sudden development in the production of wood pellets and wood chips 
as new forms of wood fuels. Their development over the past decade was quite spontaneous only profit-
oriented, without detailed assessment of availability of sufficient raw materials in the long-term and assess-
ment of sustainability of wood biomass supply. This kind of development resulted in installed capacities for 
production of wool pellets being over-dimensioned relative to the capacities of production by forestry to 
meet the demand for wood biomass. When we add to this the consumption of wood biomass by plywood 
factories of 0.42 million m3/year, and the consumption by households, public and commercial buildings, cal-
culations indicate that the current level of utilisation of forest resources is at the upper limit of sustainability; 

- The current unutilised potential of forestry in Serbia is estimated at about 0.5 million m3/year, which could 
be sufficient to meet the demand of the projects currently underway (KfW, SECO, WB) for district heating 
systems which will substitute crude oil and coal with wood biomass in the coming two to three years. It is 
necessary to add to this the possibility to produce additional quantities of wood chips of more than 50,000 
tons/year from logging wood residues from state-owned forests;

- Further increase in the consumption of wood biomass in Serbia for new projects, especially for the construc-
tion of CHP plants, needs to be based on other sources, primarily from fast-growing short-rotation tree plan-
tations which offer great potential that has not yet started to be utilised. Otherwise, if new wood biomass 
burning capacities are built there will inevitably be a shift of the part of the available wood biomass currently 
used to heat households to this sector of industry, which will results in decreased offer of firewood for house-
holds and this will be accompanied by the relevant price increase;

- Assessments of the size of state-owned agricultural land which has so far not been leased in Serbia indicate 
that there is about 170,000 ha. Preliminary estimates done for the purposes of substituting crude oil with 
wood biomass in 21 heating plants in Serbia indicate that for these purposes about 300,000 tons of wood 
biomass is needed annually. To meet this demand it would be sufficient to establish poplar of willow SRP 
plantations on just 20,000 ha of state-owned agricultural land of lower cadastre categories, which is about 
12% of the total potential area.

- In order to produce 1 million tons of wood biomass annually from SRP plantations it would be necessary to 
utilise about 60,000 ha which is about 35% of the total estimated state-owned agricultural land that has not 
so far been leased. 

- These two examples show clearly that in the area of fast-growing short-rotation plantations there is great 
potential that is currently not used, and if it was made operational it would produce considerable quantities 
of wood biomass for energy purposes in Serbia. Having in mind the trends of increased production of wood 
fuels and the consumption of wood biomass for energy and non-energy purposes, as well as the limitations 
in conventional forestry for sustainable supply of the market with additional quantities of wood biomass, it is 
certain that in the near future the industry and the commercial sector will begin their investments in estab-
lishing SRP plantations for their needs;
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- In order to accelerate this process it is necessary to adopt relevant incentives similar to measures existing 
in other European countries and the accompanying regulations harmonised among decision makers in the 
fields of agriculture, forestry, energy and environmental protection.
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