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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 
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 
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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. INTRODUCTION

This position paper on the situation of agricultural biomass used for energy generation purposes in Serbia was 
developed for the purposes of the Project „Reducing Barriers to Accelerate the Development of the Biomass Market in 
Serbia“, implemented by the UNDP in cooperation with the Ministry of Mining and Energy of the Republic of Serbia 
and the Ministry of Agriculture, Forestry, and Water Management of the Republic of Serbia. The key goal of the Project 
is to reduce greenhouse gasses emissions by increasing the share of biomass in energy generation in Serbia. In order 
to achieve this objective the Project is focused on removing barriers to the development of the biomass market in 
Serbia. Additionally, the Project is providing support to increasing institutional capacities of Serbia in the field of 
biomass, by establishing the specialised Project Implementation Unit (PIU) within the MME, in order to strengthen 
capacities of all stakeholders interested in the development, funding, construction of biomass plants and use of 
biomass.

The key purpose of this position paper is to present the situation with respect to agricultural biomass used for energy 
generation purposes in Serbia. 

The position paper on agricultural biomass used for energy generation in Serbia consists of the following five chapters:

1. Overview of the agricultural biomass production system in Serbia, based on UNDP inputs and the most 
recent official data published by relevant institutions such as MAFWM, Secretariat for Forestry and Water 
Management of the AP Vojvodina, the National Statistical Office, and others;

2. The potential for production of biomass in Serbia, with separate analysis of the potential for production of 
biomass and barriers to use of biomass as energy source in Serbia;

3. Production of agricultural biomass from the perspective of sustainability. Three aspects were especially 
taken into consideration as they to a great degree impact the sustainable production and use of agricultural 
biomass: environmental, economic, and social aspects;

Analysis of sources of financing in the sector of agricultural biomass production, covering the support measures from 
the EU Pre-Accession IPARD funds, national support measures, commercial sources of financing, and donor support;

4. Key recommendations for policy-makers in the field of renewable energy sources in Serbia in terms of future 
interventions and support to the development of agricultural biomass production and market. 

The research conducted under this document captured a full picture of the degree of use and the potential and 
opportunities for the agricultural biomass production and market in Serbia. 
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2. OVERVIEW OF THE AGRICULTURAL BIOMASS 
PRODUCTION SYSTEMS IN THE REPUBLIC OF SERBIA

According to the data from the Biomass Action Plan for the period 2010-2012, biomass represents 63% of the total 
potential of renewable energy sources (RES) in Serbia. Forests cover about 30% of the country’s territory, and about 
55% of the territory is agricultural land. Biomass is mostly used in Serbia in the traditional manner as energy for 
heating, cooking or water heating. Apart from these uses, biomass is recently beginning to be used also for production 
of pellets, generation of heat energy by combustion in boilers and in power and heat co-generation plants, and also 
as raw material for production of biofuels.

There is a number of strategic documents in Serbia dealing with biomass, including the Energy Sector Development 
Strategy of the Republic of Serbia until 2025 with projections until 2030 („Official Gazette“,  No. 101/2015) and the 
Strategy of Agriculture and Rural Development of the Republic of Serbia for the period 2014-2024 („Official Gazette“, 
No. 85/2014), but also the National Action Plan for Use of Renewable Energy Sources („Official Gazette“, No. 53/2013).

According to the National Action Plan for Use of Renewable Energy Sources, RES with estimated technically usable 
potential of about 5.6 Mtoe annually could contribute significantly to reducing the use of fossil fuels and achieving 
the commitments on the share of RES in total final energy consumption, as well as to improving the environment. 
The potential of biomass is estimated at about 3.4 Mtoe annually (2.3 Mtoe is not used and 1.1 Mtoe is already being 
used), 1.7 Mtoe in hydro potential (0.8 Mtoe annually is not used and 0.9 Mtoe annually is the used hydro potential), 
0.2 Mtoe annually in geothermal energy, 0.1 Mtoe annually in form of wind energy, 0.2 Mtoe annually in the form of 
solar energy and 0.04 Mtoe annually in biodegradable portion of waste. Of the total available technical potential of 
RES, the Republic of Serbia is already utilising 35% (0.9 Mtoe of used hydro potential and 1.06 Mtoe utilised biomass 
potential and geothermal energy potential).

According to the Energy Balance for 2011, the share of RES in GFEC in 2009 was 21.2%. By 2020, the Republic of Serbia 
is to increase the share of RES to 27 %. In line with the projections of GFEC, the quantity of RES should be 2,563.6 ktoe 
in 2020, meaning that in the period from 2009 to 2020, the quantity of RES is to be increased by 621.0 ktoe. In view 
of the available unused potential of RES, the Republic of Serbia can achieve the target set for 2020 from national 
sources, except with respect to the mandatory share of biofuel of 10% in the transport sector by 2020. Taking into 
consideration the currently available capacities for production of second generation biofuels from biomass, which 
fulfil the requirements for GHG emissions, and the absence of regulations and the accompanying infrastructure for 
biofuels, the Republic of Serbia shall have to plan to import biofuels in 2018.

The major part of agricultural biomass in Serbia is utilised through direct combustion. Analyses indicate that the key 
problems for economically viable use of straw and other harvest residues are the high costs of collection (collection 
and baling or another form of compacting), transport from the point of production to the point of utilisation, 
and handling and storing. Such problems with costs result mainly from dispersion over great surfaces. Small and 
fragmented farming estates in Serbia are the key barrier for economic collection, processing and utilisation of 
agricultural biomass in Serbia.

With respect to utilisation, small heat generators are the most widespread form of agricultural biomass combustion, 
both in terms of number and in terms of total thermal power. These are most often the simple stoves and boilers, 
dominated by the use of wheat and soybean straw, and harvest residues. In recent years there is an increase in the 
production of agro briquettes and pellets made of wheat and soybean straw. The price of briquettes and pellets per 
ton is about 2.5 times higher than the price of baled straw. This form also offers advantages in terms of automated 
dosing. The necessary storage area is much smaller (density is six to eight times greater), and it can be used also 
in homes without a storage and homes which are not farming estates. Agro pellets, whose price is higher by 60 to 
70% of wood pellets, can also be used in suburbs. Thanks to their greater density, they can be transported to greater 
distances. 
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The key problem associated with the use of agricultural biomass in Serbia is the use of heat generating units with 
low level of utilisation and high pollution emission, CO, CH, PM, and also NOx. The typical case is the seasonal degree 
of utilisation of stoves below 50 %, and boilers below 60 % (Martinov et al, 2006). It is well known that the degree of 
utilisation decreases and emissions increase when boilers are operating at partial load. This problem can be overcome 
by installing heat accumulating devices. For any users the additional investment in heat accumulators and the 
accompanying control components is too great a burden.

Agricultural biomass, except in the form of biogas, is not used for co-generation, and the future plans are quite modest. 
The reason for this is that, with the exception of some less applicable technologies, there is a need for a steam boiler 
with accurate dosing of voluminous biomass and specifically controlled combustion process.

A total of 14 companies has acquired the status of privileged power producers from RES, with total installed power 
for 14 biogas plants is 14.219 MW. A total of 15 companies has acquired the status of privileged power producers 
with total installed capacity for 15 biogas plants is 13.022 MW (Source: http://www.mre.gov.rs/doc/registar-071218.
html#Sec_Biogas ).

http://www.mre.gov.rs/doc/registar-071218.html#Sec_Biogas
http://www.mre.gov.rs/doc/registar-071218.html#Sec_Biogas
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3. ASSESSMENT OF AGRICULTURAL BIOMASS 
POTENTIAL IN SERBIA 

The Republic of Serbia has not established a system to monitor the agricultural biomass potential. 

This documents looking into agricultural biomass potential include (1) the analysis of harvest residues from field crops 
production, (2) analysis of cutting residues, (3) analysis of biofuel production, (4) the potential for energy generation 
from livestock breeding, and (5) the potential of biomass from processing plants.  

The total potential is the total produced biomass. The real potential is determined by subtracting the quantities that 
cannot be collected and which are used for other purposes. For example, straw is used as bedding, or foundation for 
growing mushrooms and for other purposes.

Table 1 presents the total real potential of agricultural biomass as energy source in Serbia1.

Table 1: Real potential of agricultural biomass as energy source in Serbia

Type of biomass Real energy potential in toe

Harvest residues 1.036.828,00

Cutting residues 133.602,00

Biofuels 142.770,00

Manure 176.526,32

Processing industry and biodegradable communal waste 42.910,00

Total 1.532.636,32

Source: Calculation by the author

Graph 1 presents the structure of the real energy potential of agricultural biomass in Serbia.

Graph 1: The structure of the real energy potential of agricultural biomass in Serbia

Source: Calculation by the author

The key source of agricultural biomass in the Republic of Serbia are harvest residues. 

1  Tables 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 and 12 present the detailed calculations of the energy potential of biomass in Serbia.
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3.1. Harvest residues

The calculation of the energy potential of crops (cereals and industrial crops) was made for the level of annual 
production and the final potential of biomass is presented in tons of oil equivalent (toe, 1 toe = 41.868MJ). the data on 
cereals and industrial crops is presented per average surface used (in ha) and average yields (in t) in the period 2008-
2017, and harvest residues were calculated based on accepted scientific standards, as presented in Table 1. The usable 
part of harvest residues that can be collected and realistically utilised is calculated as 30% of the total harvest residues.

Table 2: Calculation of thermal power of biomass and ratio of crop yields and biomass

Crop Crop/biomass ratio Thermal power MJ/t

Corn 1 : 1 13,500

Corn cobs 1:0.2 17,000

Wheat 1 : 1 14,400

Barley 1 : 1 14,700

Rye 1 :1.1 2 14,400

Oat 1 : 1 14,400

Triticale 1 : 1 14,400

Soybean 1 :0.6 15,700

Sunflower 1 : 2 14,500

Oil beat 1 : 2 17,400
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Table 3: Biomass from harvest residues of cereals and industrial crops in the Republic of Serbia

CROPS
AREA UNDER 
CROP (ha)

AVERAGE YIELD 
(t/ha)

TOTAL BIOMASS 
(t)

TOTAL ANNUAL 
ENERGY (MJ)

TOTAL ANNUAL 
ENERGY (toe)

REAL AVAILABLE 
POTENTIAL ANNUALLY 
(toe)

Corn stem
1,013.000 5.3

5,370,000 72,495,000,000 1,731,513.3 519,453.998

Corn cobs 1,073,780 18,254,600,000 435,995.51 130,798.653

Wheat 607,000 3.3 2,003,100 28,844,640,000 688,942.39 206,682.717

Barley 90,000 3.25 292,500 4,299,750,000 102,697.76 30,809.329

Rye 5,000 2.67 14,952 215,308,800 5,142.56 1,542.769

Oats 35,000 2.33 81,550 1,174,320,000 28,048.15 8,414.445

Triticale 18,000 4.24 76,320 1,099,008,000 26,249.355 7,874.807

Soybean 167,000 2.42 242,484 3,806,998,800 90,928.60 27,278.581

Sunflower 182,000 2.5 910,000 13,195,000,000 315,157.16 94,547.148

Oil beat 14,000 2..7 75,600 1,315,440,000 31,418.745 9,425.623

TOTAL 2,131,000   10,140,286 144,699,725,600 3,456,094 1,036,828

Source: Electronic data base, the NSO, available at http://data.stat.gov.rs/Home/Result/130102?languageCode=sr-Latn 
and author’s calculations 

The energy potential of harvest residues in AP Vojvodina represents about 45% of the total potential in Serbia (the 
Faculty of Technical Sciences, Department for Environmental Engineering and Occupational Safety, 2016.).

3.2. Cutting residues

Another important source of agricultural biomass is residues from cutting of orchards and vineyards. This data is 
calculated based on the surface used for the plantations and the actual fruit yields. The analysis covered the most 
frequently grown types of fruit in Serbia, which at the same time have the greatest potential for collection of biomass 
as residues from cutting of orchards. The calculations used the ratio of weight of fruit and biomass (branch material) 
from cutting which is 1:0.325, and in the case of grapevines it is the ratio of weight of grape and cuttings which is 
1:0.457. 

For the purpose of these calculations it was taken into consideration that about 80% of orchard biomass can be 
collected. It should be noted that the analysis of the official data of the National Statistical office showed that in recent 
years there have been changes in the surface under orchards and vineyards, so the analysis used data presented in 
Table 4. 
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Table 4. Orchards and vineyards biomass in the Republic of Serbia

Fruits and 
grapes

Average 
production 
surface (ha) 
2008-  2017

Total annual 
production 
- average 2008-
2017 (t)

Biomass 
residues after 
cutting (t)

Thermal power 
of the biomass 
(MJ/t)

Total energy 
annually (000 
MJ)

Total energy 
annually 
(toe)

Real potential 
annually (toe)

Apple 23,531 378,640 122,820 15,300 1,879,219 44,880 35,904

Pear 6,802 68,070 22,120 15,300 338,487 8,008 6,406

Apricot 5,255 33,000 11,000 15,800 168,352 4,020 3,216

Cherry 3,931 22,140 7,190 15,900 114,395 2,730 2,184

Sour cherry 15,438 113,260 36,810 15,900 585,265 13,980 11,184

Peach 6,330 71,410 23,210 15,800 366,671 8,760 7,008

Plum 77,142 422,600 137,350 15,800 2,170,073 51,830 41,464

Quince 1,719 13,170 4,280 16,500 70,604 1,690 1,352

Hazelnuts 4,307 17,680 5,750 16,500 366,671 2,260 1,808

Other fruits 5,570 3,363 10,930 15,300 167,273 3,990 3,192

Grapes 21,781 162,646 74,329 14,000 1,040,609 24,854 19,884

TOTAL 173,806 1,305,979 455,789 / 6,992,040 167,002 133,602

Source: Electronic data base, the NSO, available at http://data.stat.gov.rs/Home/Result/130102?languageCode=sr-Latn 
and author’s calculations

3.3. Biofuels

In the context of its EU accession, the Republic of Serbia is committed to meet the target of 10% of biofuels in the 
transport sector by 2020. The total quantity of biodiesel that could be produced in the Republic of Serbia from 
soybean, sunflower and oil beats as crops which, according to the most recent data on surface and yields, is about 
256,629 tons of biodiesel (Table 4). 

The total technical capacity is calculated as 20% of the total annual potential quantity of biodiesel produced. 
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Table 5: Potential production of biodiesel in the Republic of Serbia

Oil crops

Average yield 
of crop in the 
period 2008-
2017 (t/ha)

Oil content 
in crop 
(%)

Biodiesel yield
Average surface 
under crop in the 
period 2008-2017 
(103 ha)

Total production of 
biodiesel (t)

Total potential 
of biodiesel 
production in 
(toe)*(kg/ha) (l/ha)

Sunflower 1.79 40 716 816 200 163,444 146,392

Soybean 2.25 18 405 460 182 83,887 75,135

Total oil crops 1.69 36 608 690 13 9,298 8.,28

 TOTAL 256,629 229,855

Source: Electronic data base, the NSO, available at http://data.stat.gov.rs/Home/Result/130102?languageCode=sr-Latn 
and author’s calculations

*Thermal power of biodiesel 37.5MJ/t

There is a number of plants in Serbia with installed capacity for biodiesel production (Table 5) which can produce 
about 105,400 tons of biodiesel annually. 

It should be emphasised that the Directive 2009/28 EC for biofuels recognises as the achievement of set targets only 
the biofuels which meet the prescribed sustainability criteria according to the said Directive. The binding sustainability 
criteria of the Directive on RES for production of biofuels and bioliquids is reduction of GHG emissions to be achieved 
by substitution of fossil fuels by biofuels and bioliquids and should be at least 60% provided that they are produced 
in plants which started operation after 5 October 2015. Plants which became operational before 5 October 2015 
must have reduction of GHG emissions of at least 35%, and those which became operational after 1 January 2018 not 
less than 50%. This can cause problems in the production of biodiesel as biofuel which cannot be verified under this 
Directive.

One option for future production of biodiesel is production in small systems using as raw material used edible oils 
from hospitality and food industry. Serbia is the leader in the region with more than 400 thousand hectares under oil 
crops (sunflower, soybean, oil beat) and more than 170,000 tons of produced edible oil. It is considered that 10% of oil 
production (17,000 t) can be reused for production of biodiesel.

The total energy value of biofuels annually (biodiesel, bioethanol, and recycled used oil) is 142,770 toe.

The Republic of Serbia does not have production plants for pure bioethanol which can be used as fuel in transport. 
Ethanol produced by biomass fermentation can be used either as fuel in specially constructed engines or as a mixture 
of ethanol and gasoline 3-15%. Since currently there are no second generation plants for production of biofuels from 
biomass and in view of the short period remaining for the achievement of the demanding target of 10% biofuels 
in transport, the Republic of Serbia will have to import biofuels. It is thus necessary to promote and introduce the 
second generation biofuels production in the country. It is estimated that the construction of bio-refinery plants 
for production of up to 200,000 tons of bioethanol (second generation biofuels) would require investments ranging 
between EURO 100 to 150 million.

Legislation provides for payment of excise taxes for biofuels, making biofuels not competitive compared to oil 
derivatives. There have been attempts in recent years to exempt biofuels from payment of such taxes, but there were 
abuses of this instrument in the fuel market. 
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3.4. Manure

Livestock breeding in the Republic of Serbia mostly includes the breeding of cattle, pigs, sheep, goats, and poultry. 
Biogas from manure is an important resource for energy generation. Manure is suitable for biogas production because 
apart from including organic matter it also includes anaerobic bacteria which can be used to initiate the process of 
anaerobic digestion.

Table 6 presents the number of animals and production of manure in the Republic of Serbia.

Table 6:  Potential for the production of energy from biogas based on manure in the Republic of Serbia

Average 
number of 
animals (103)
During 2008-
2017

Production 
of manure 
per animal 
annually (t)

Total manure 
produced 
(103t) 
annually

Yield of m3 
CH4* per ton of 
fresh manure*

Total potential for 
biogas production 
from manure (103 
m3 CH4*)

Total production 
of primary 
energy from 
biogas from 
manure (toe)

Realistic production 
of primary energy 
from biogas from 
manure (toe)****

Cattle 940 12.35 11,609 13,6 157,882.4 135,376.99 81,226.19

Pigs 3,274 1.6 5,238.4 14,4 75,432.96 64,680.5 38,808.3

Sheep/
goats

1,849 0.5 924.5 48,0 44,376 38,050.5 22,830.3

Poultry 18,256 0.07 1,277.92 51,2 65,429.5 56,102.97 33,661.52

Manure 19,049.82 343,120.86 294,210.96 176,526.32

Source: data provided by the Ministry of Agriculture, Forestry and Water Management of the Republic of Serbia on 10 
August 2018 and author’s calculations, *(Scarlat et al. 2018) 

**Thermal power of methane CH4   is 35.9 MJ/m3

***1 toe = 41.868MJ

****Real energy potential calculated as 60% of total potential

Although manure has great potential for biogas production, it should be kept in mind that much of the cattle is in 
small farms, from which it is not realistic to use manure as biomass for energy generation.

3.5. Processing capacities  

Milk production in the Republic of Serbia is about 1.5 billion litres annually, of which dairy plants purchase more than 
one half of total production. There about 130 dairy plants presently active in the Republic of Serbia. 

The potential for biogas production from dairy processing industry is presented in Table 7.
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Table 7: The potential for biogas production from dairy processing industry

Quantity of processed milk 
in dairy plants in the RS 
(m3)

Quantity of waste water 
from dairy processing 
industry (m3 of waste 
water or m3 processed 
milk)

Chemical oxygen 
demand (COD) of 
waste water
(kg/m³)

Production of methane 
per kilogram of removed 
chemical oxygen 
demand (COD)
(m³/kg)

Total 
methane*
(m³)

Total primary 
energy
(toe)

750,000 3 5 0.3 3,375,000 2,890

Source: Electronic data base, the NSO, available at http://data.stat.gov.rs/Home/Result/130102?languageCode=sr-Latn 
and author’s calculations

*Thermal power of methane CH4   is 35.9 MJ/m3

SLAUGHTER INDUSTRY

Serbia has significant processing capacities in livestock industry (1,176 plants for slaughter of cattle, pigs, sheet/goats, 
and poultry and for meat cutting and processing of meet of cattle, pigs, sheet/goats, poultry and fish). The degree of 
utilisation of these plants is much below the designed capacity. Waste and residue from meat processing is ideal raw 
material for biogas production, due to the high content of organic matter (protein, fats, and carbohydrates).

Table 8: The number of slaughtered animals in slaughter houses for the period 2012-2017

Year 2012 2013 2014 2015 2016 2017

Cattle in slaughter houses (103 
animals)

143 147 151 162 170 178

Pigs in slaughter houses
(103 animals)

1,714 1,783 2,031 2,218 2,212 2,079

Source:  Electronic data base, the NSO, available at http://data.stat.gov.rs/Home/Result/130102?languageCode=sr-Latn 

The potential for biogas production from meat processing industry is presented in Table 9.

Table 9: The potential for biogas production from meat processing industry

Number of slaughtered animals
Potential for biogas production 
(kWh/per animal)*

Total 
(kWh)

Total primary energy 
(toe)

158,500 cattle 361 57,218,500
11,650

2,006,000 pigs 39 78,234,000

Source: Electronic data base, the NSO, available at http://data.stat.gov.rs/Home/Result/130102?languageCode=sr-Latn 
and author’s calculations 

*(Nordberg, 2012)
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OTHER PROCESSIGN PLANTS IN FOOD PROCESSING INDUSTRY

Production of sugar cane in the Republic of Serbia is presented in Table 12.

The average annual production of sugar cane for the period 2015-2017 is 2,460,182 tons. Sugar cane processing 
industry consumes significant volumes of water resources. Waste waters from sugar cane industry contain fermented 
carbohydrates which can be utilised to produce biogas.         

The potential for production of biogas from waste waters from sugar cane processing industry is presented in Table 
10.

Table 10:  The potential for production of biogas from waste waters from sugar industry

Tons of sugar cane 
produced average
 2015-2017

Resulting waste water per ton 
of sugar cane (m3/t processed 
cane)

The waste water 
chemical oxygen 
demand (kg/ m3)

Methane production * per kg 
of removed chemical oxygen 
demand from waste water

Primary energy produced 
(toe)

2,460,182 1 4 0.3 2,530

Source: Electronic data base, the NSO, available at http://data.stat.gov.rs/Home/Result/130102?languageCode=sr-Latn 
and author’s calculations

*Thermal power of methane CH4   is 35.9 MJ/m3

MUNICIPAL BIODEGRADABLE WASTE

Energy generation can be one possible option for treatment of municipal waste. Municipal waste generated in the RS 
in the period 2013-2017 is presented in Table 11.

Table 11:  Generated municipal waste in RS for the period 2013-2017  

Year 2013 2014 2015 2016 2017

Total quantity of waste generated (106 t) 2.41 2.13 1,840 1.89 2.15

Source:  State of the Environment Report of the Republic of Serbia for 2017.

In the Republic of Serbia, for the period 2013-2017, the average quantity of generated municipal waste was 2,084 
million tons annually. Biodegradable waste fraction can be a resource for energy generation. The potential for biogas 
production from municipal waste is presented in Table 12. It is assumed in this calculation that 20% of municipal 
waste in the Republic of Serbia can be processed by anaerobic processes to produce biogas.
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Table 12: The potential for biogas production from municipal waste

Quantity of generated 
municipal waste annually 
(t)

Available for biogas 
production
(%)

Biogas production per ton 
of municipal waste (m3/t 
municipal waste)

Total biogas
(m3)

Total primary energy from 
municipal waste*
(toe)

2,084,000 20 120 50,016,000 25,800

*Thermal power of biogas is 6 kWh / m3
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4. BARRIERS TO USING BIOMASS AS ENERGY SOURCE 

Although agricultural biomass is an important and available resource for energy generation, in practice there are 
many barriers standing in the way of its utilisation. 

Striking a balance between the use of biomass and preservation of soil characteristics is a must in order to protect 
natural resources and ensure continued supply while at the same time protecting the environment.

The analysis within this document had identified the following barriers to the use of agricultural biomass:

	Barrier 1: Technical problems

	The thermal value of agricultural biomass per unit of volume is lower than that of woody biomass, which 
requires great volumes of biomass even for small scale plants. This causes great problems in logistics, such as:

	Great surfaces from which the necessary quantity of biomass is collected and the associated high biomass 
transportation and handling costs.

	It is often the case that production of biomass and generation of energy do not coincide in terms of seasons. 
That imposes the need for long-term storage of great quantities of biomass.

	Providing regular and timely delivery of the necessary quantities of biomass for the energy generation plants. 

	In case of big plants, it is necessary to ensure great transfer storages and smaller storages in the direct vicinity 
of the energy plant. This results in the need to organise additional loading and unloading of biomass and its 
transportation in big trucks. This is an exceptionally great challenge if the plant is located in urban areas.

	Ensuring fire fighting for storages of voluminous biomass as well as transport, loading and unloading, in line 
with regulations on fire fighting protection.

	Ash content in agricultural biomass is considerably higher than in woody biomass, which further aggravates 
the plant maintenance and handling. The share of ash in woody biomass is 0.5% for beech and 1.8% for short-
rotation poplar, while it is 5.7% for wheat straw, 6.7& for corn straw and 12.2% for sunflower straw. Additionally, 
it is necessary to ensure space for temporary storage and permanent transport and disposal of ash in line with 
environmental regulations.

	Uneven combustion of great quantities of biomass, implying also the need to use boilers equipped with 
special biomass delivery systems from the daily storage, its chopping, dosing, and feeding the boiler in order 
to reduce this problem. 

	The ash melting point for biomass, or harvest residues, is low, creating sediments on the boiler screen. The 
combustion process, or the boiler temperature, therefore must be carefully managed.

	Barrier 2: Small and fragmented farming estates which have a negative impact on mobilising agricultural biomass 
(from field crops, orchards, and vegetable production). Supplying biomass for bug plants requires long-term supply 
contracts to be signed with a significant number of suppliers, which increases the risk for plant operator/investor.

	Barrier 3: Farming estates dominated by a small number of animals which has a negative effect on the possibility 
to mobilise agricultural biomass from livestock breeding (similar to item 2).

	Barrier 4: Insufficient awareness of ways and economic benefits resulting from use of biomass for energy 
generation, firstly among biomass producers, but also among potential users of biomass. The survey conducted 
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within this document showed that extension services (34 services across Serbia) do not have ongoing training 
programs for farmers related to production and processing of agricultural biomass for energy generation purposes. 
The same survey showed that there is no organisational structure or advisory service trained and mandated to work 
on agricultural biomass.

	Barrier 5: The unfavourable taxation treatment, reflected in the level of VAT of 20% for agro-pellets, while VAT for 
woody pellet is 10%, which favours the use of woody pellet over agro-pellet.

	Barrier 6: Lack of implementation of existing environmental regulations relevant to waste management from 
agriculture, slaughter houses and other food processing industry. Thus, polluters are not motivated to look for solutions 
on how to dispose of their waste, or use slaughter house waste or manure, for example, for biogas production.

	Barrier 6: Absence of regulation on the use of agricultural biomass for power plant combustion. The adoption of 
such regulation will introduce fees for biggest polluters discharging CO2 in Serbia, power plants being in this group. 
Without CO2 taxes, power plants have no interest to take major steps to reduce CO2 emissions. 

	Barrier 7: The market of agricultural biomass is in early stages of development – few buyers and suppliers.

	Barrier 8: Inadequate legislation regulating cooperatives and defining energy cooperatives. Such cooperatives 
are relevant for collection of agricultural biomass from small farmers, and would enable joint processing and sales. 
Energy cooperatives having the role to collect biomass from small farms and joint processing are not developed.

	Barrier 9: Absence of technical regulations on quality standards for agricultural biomass.

	Barrier 10: Insufficient capacities of laboratories for quality testing of agricultural biomass.

	Barrier 11: Absence of obligations/incentives for public users of energy to use biomass.

	Barrier 13: Absence of a single data base on production and trade of agricultural biomass.

	Barrier 14: Complicated and often insufficiently harmonised permitting and consent procedures by relevant 
authorities in the field of producing and using agricultural biomass.  

	Barrier 15: Obligation to pay excise taxes on biofuels, making biofuels not competitive in the market compared 
to oil derivatives. 
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5. STATISTICS AND TRENDS IN THE USE OF 
AGRICULTURAL BIOMASS IN SERBIA 

 
This chapter will present the Energy Balance of Serbia, statistics and other data relevant to production of agricultural 
biomass.

Graph 2 presents the structure of plant production in the period 2013-2017, indicating the dominant share of cereals, 
which is favourable from the point of view of mobilising agricultural biomass, since harvest residues of these crops are 
favourable for use as source of energy.  

Graph 2: Structure of harvested areas (%), 2013-2017 

Source: Status of Agriculture Report in the Republic of Serbia u 2017, Volume 1, Ministry of Agriculture, Forestry and Water 
Management, 2017. 

The structure of land parcels is a relevant factor for the use of agricultural biomass. Since agricultural biomass in bulk 
requires significant transportation costs, the key requirement for profitable use of agricultural biomass is its use in 
the vicinity of the place of production. Many reference sources state that successful collection and use of agricultural 
biomass for commercial purposes can be organised in estates greater than 50 ha.

Due to this, the report paid special attention to analysing the structure of land plots in Serbia.
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Additionally, the land structure, in most parts of northern Serbia (Belgrade and Vojvodina), due to different historical 
and geographical conditions, is favourable for mobilisation of agricultural biomass. The Graph below presents the 
structure of land with respect to size of estates. 

 

Graph 3 total agricultural land by size of farming estates in the Republic of Serbia

Source: Agricultural land, Agriculture Census 2012, the NSO

The structure of farming estates in AP Vojvodina is much more favourable for mobilisation of agricultural biomass 
compared to central Serbia.

Although the average size of estates in Vojvodina is 10.9 ha, more than 56% of the total area is made up of estates 
greater than 50 ha. On the other hand, 55% of land in the south of Serbia is made of estates ranging from 2-10 ha, 
while only 10% is made up of estates greater than 50ha.

With respect to the use of manure as biomass, the average number of livestock per farming estate is the key barrier 
to the use of this biomass, due to high costs of collection and transport of manure. Table 13 presents the structure of 
farming estates by number of livestock.
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Table 13: The structure of farming estates by number of livestock - 2012

No. of livestock
Total number of 
animals

Structure (%)  Number of estates Structure (%) 

1-2 134,321 14.8 88,457 49.9

3-9 330,513 36.4 70,977 40.0

10-19 157,655 17.4 12,121 6.8

20-29 68,543 7.5 2,914 1.6

30-49 62,757 6.9 1,701 1.0

50-99 52,848 5.8 810 0.5

100 and more 101,465 11.2 272 0.2

Total 908,102 100.0 177,252 100.0

Source: The NSO, Agriculture Census 2012

According to the table above, farming estates by number of livestock in Serbia is not favourable for mobilisation of 
manure as biomass. It is dominated by farming estates from which it is not possible to collect sufficient quantities 
of manure for processing for energy purposes. Estates with more than 50 heads of livestock represent less than 1 
percent of all estates. For the use of biomass from livestock breeding to be economical and profitable it is necessary to 
promote and encourage cooperatives to enable collection of biomass from small estates and process and distribute 
it through cooperatives.

In line with the Directive 2009/28/EC and the Decision of the Council of Ministers of the Energy Community of 18 
October 2012 (D/2012/04/CoM – EnC) a very ambitious binding target is set for the Republic of Serbia of 27% of 
renewable energy sources in its total gross final energy consumption by 2020. The same decision states that the 
National Action plan for RES of the Republic of Serbia is to be developed in line with the format designed for this 
purpose (Decision 2009/548/EC).

The Energy Balance of the Republic of Serbia is one of three documents setting the national energy sector policy 
(the Energy Law, “Official Gazette of Republic of Serbia”, No. 145/2014).

The planned gross production of electricity for the year 2017 is 38,821 GWh (the Energy Balance of the Republic of 
Serbia for 2017, “Official Gazette Of the Republic of Serbia”, No. 110/2016), which is 2% less than the estimated value 
of production for 2016 with 39,570 GWh. 

For the year 2018 it is planned to increase the electricity production from wind, solar and biogas, and to reduce the 
use of hydro potential relative to 2017. The total planned power generation from RES in 2018 is 1,924 Mtoe, which 
is 3% higher than the estimated production for 2017 with 1,872 Mtoe. In the structure of planned total national 
generation of primary energy for 2018, renewable energy sources make up 18.33%, and the estimated value for 2017 
was 17.85%, which is 2.75% more. The greatest share in this structure is that of solid biomass with 57%, hydro power 
with 39%, while the biogas, wind power, solar energy and geo-thermal energy make up less than 4%.

It should be noted that in 2018 the planned capacity of plants using landfill and sewage gas for power generation 
is 1 MW, biomass plants for power generation is 5 MW and biogas plants 18 MW. The planned use of biogas in 2018 
for power and heat production is 0.012 Mtoe, which is double compared to the estimated values for 2017 with 0.006 
Mtoe.
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The target that Serbia is to achieve by 2020 is a share of 27% of renewable energy sources in the gross final consumption 
of energy calculated according to Article 2 of the Directive 2009/28/EC.  The planned production of solid biomass in 
2017 is 1.108 Mtoe, while the planned consumption of biomass is 1.039 Mtoe. In this, the share of industry is to be 
13%, of households 82%, and other sectors 5%.
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6. PRODUCTION OF AGRICULTURAL BIOMASS 
IN SERBIA FROM THE POINT OF VIEW OF 
SUSTAINABILITY 

The potential for the use of agricultural biomass as a source of energy in the long term is determined on the basis of 
sustainability from the point of view of the environment, economic benefits and social sustainability. 

This part of the document is looking into these three aspects of the use of agricultural biomass as a source of energy.

6.1. Environmental sustainability of production of agricultural biomass in Serbia

Despite the fact that biomass as a substitute for fossil fuels offers benefits for GHG emissions, its overall sustainability 
should consider also competitiveness in terms of food production, impacts on biodiversity (if the land was used for 
energy crops) and emissions of CO2 resulting from combustion. The use of biomass must be considered over its whole 
life-cycle (Figure 1), starting from production of biomass, logistics, and its final use.

Figure 1: presentation of the bio-energy system over the life cycle

Biomass is primarily used in order to substitute fossil sources of energy, and in order to lower the environmental 
emissions compared to conventional energy resources. Emissions of CO2 during the life cycle from the plants using 
biomass to generate electricity is presented in Table 14.
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 Table 14: Emissions of CO2 during the life cycle from plants burning biomass to produce electricity

Type of biomass Min. (g CO2e/kWh) Max. (g CO2e/kWh)

Farming residues 67 845

Energy crops 17 1,085.94

Forestry biomass 10 82

Industrial biomass 7 66

Source: Akhil et al., 2016. 

Apart from lower emissions of gasses, another positive effect of using biomass from processing plants 
(slaughter houses, dairy plants, sugar factories, etc.) is the treatment of waste water used as biomass.

6.1. Economic sustainability of production of agricultural biomass in Serbia

For the use of agricultural biomass as source of energy it is necessary for the production to generate certain profit, and 
it is necessary for the buyer that the price of agricultural biomass is competitive relative to other sources of energy.

In order to assess economic sustainability, the table below analysed the costs of briquetting the agricultural biomass.

Table 15: The costs of briquetting per ton of produced briquette

Description of costs
Costs
(RSD/ton)

Structure
(%)

Straw 4,374.94 29.13

Briquetting 8,923.24 59.42

Packing 540.00 3.60

Storing 1,178.57 7.85

Total 15,016.75 100.00

Source: the Ministry of Agriculture and Environmental Protection of the Republic of Serbia 2016, Study 
„Opportunities and Economic Aspects of Use of Harvest Residues for Heat Production“, 2015.

As the basis for assessment of economic aspects of use of straw for energy purposes, all three aspects of baling 
used were assessed by comparing the prices of energy generated in this manner with the prices of energy from 
conventional sources. As stated above, the conventional energy source used for comparison was brown coal. In order 
to exclude from the comparison the differences resulting from different caloric values and combustion technologies, 
the comparison was conducted by reducing the price to 1kWh. 

https://www.mdpi.com/search?authors=Akhil Kadiyala&orcid=
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Table 16: Comparative overview of energy generated from straw and coal

Description Small rectangular bales Cylinder bales Big rectangular bales Coal

The costs of generating 1 kWh (RSD/kWh) 2.17 2.04 1.84 3.08

Source: of Agriculture and Environmental Protection of the Republic of Serbia 2016, Study „Opportunities and 
Economic Aspects of Use of Harvest Residues for Heat Production“, 2015.

The prices of fossil sources and biomass in Serbia are presented in Table 17.

Table 17: The prices of fossil sources and biomass in Serbia

Fuel Thermal power Unit price Price €/kWh

Agricultural biomass- briquettes
4 kWh/kg 0.18 EURO/kg

0.045

Dark coal 3.5 kWh/kg 62.18 EURO/t 0.018

Fuel oil 12.6 kWh/kg 0.97 EURO/l 0.077

Natural gas 10 kWh/m³ 0.41 EURO/ m³ 0.041

Wood pellets 4.9 kWh/kg 160 EURO/t 0.033

Wood chips (humidity 35%) 3.1 kWh/kg 55 EURO/t 0.018

Baled straw 3.9 kWh/kg 45 EURO/t 0.012

Forest wood (humidity 40%) 3 kWh/kg 90 EURO/t 0..03

Source: Availability of agricultural biomass in Serbia, 2017, Study conducted within the project Development of 
Sustainable Bioenergy Market in Serbia, Deutsche Gesellschaft für Internationale Zusammenarbeit GIZ.

It is possible to conclude from the above data that agricultural biomass is not yet price competitive with other energy 
sources. The increase in process of energy sources, primarily of crude oil, makes the price of agricultural biomass 
more competitive. In view of the increase in prices of oil and other energy sources which is evident in recent decades, 
and since this trend is expected to continue onward, the use of agricultural biomass will be becoming increasingly 
important. 

6.2. Social sustainability of production of agricultural biomass in Serbia

The growth of employment in the agricultural sector through production of energy from agricultural biomass, 
including the establishment of plantations to grow energy crops for biofuels, collection of seeds, briquetting and 
transport of biomass, can lead to work engagement of a great number of people and can assist in improving the 
economic status of people in rural areas. Such increased revenues can help reduce the economic gaps between the 
rural and urban areas. 

The benefits include:

•	 Diversification of business activities of farming estates;

•	 Increased profitability of the agricultural sector;
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•	 Opportunities for employment in rural areas;

•	 Environmental benefits;

•	 Health benefits for the population;

•	 Employability of women and certain marginalised groups.
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7. FUNDING SOURCES IN THE AGRICULTURAL 
BIOMASS PRODUCTION

This part will review the sources of funding intended for investments in the production of agricultural biomass.

The sources of funding are divided into three groups:

•	 IPARD 2 Instrument for Pre-Accession Assistance in Rural Development for the programming period 2014 - 
2020;

•	 National support measures;

•	 Commercial sources of funding. 

Having in mind that all agricultural policy measures refer to improving agricultural production and processing, 
they all lead to increasing the volumes of biomass for energy purposes, since they all lead to increasing the worked 
area, yields and number of livestock. Also, certain support measures imply incentives for procurement of farming 
machinery to improve the working of land, and construction of facilities which can serve the purposes of production 
and storage of agricultural biomass. All of these measures have an impact on increasing the available quantities of 
biomass. Support measures include also incentives per unit of worked land used to improve field crops production.

7.1. IPARD 2

IPARD II Programme of the Republic of Serbia has been submitted to the European Commission at the end of August 
2014, and on 20 January 2015, based on the Decision of the European Commission, the IPARD II programme was 
adopted (http://www.mpzzs.gov.rs ).  

The IPARD programme measures are intended to physical and legal persons under the conditions and procedures 
which are quite similar to those implemented so far at the national level.

The IPARD 2 programme includes five support measures. Two of these measures are significant from the aspect of 
production, storage and processing of agricultural biomass

•	 Measure 1 – Investments in physical assets of farming estates: significant support to investments on assets 
and technical improvements. 

•	 Measure 3 - Investments in physical assets relevant to processing and marketing of agricultural products and 
fishery products: by supporting investments in modernising processing capacities, will lead to increasing the 
overall sector performance and contribute to achieving the necessary EU standards. 

7.2. NATIOANL SUPPORT MEASURES 

The national support measures in Serbia are implemented at the:

•	 National level;

•	 Level of AP Vojvodina, and the 

•	 Local level by local self-government units.

http://www.mpzzs.gov.rs
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Support schemes at national level

The key funds at national level are invested by the Ministry of Agriculture, Forestry, and Water Management of the 
Republic of Serbia since the production of agricultural biomass is under indirect impact of all support measures 
leading to increased yields, extended areas under crops, increased number of livestock, etc. 

Invectives for privileged producers of electricity from RES provided by the Ministry of Mining and Energy, whereby 
privileged producers under long-term power purchase agreements (12 years) are guaranteed the price of generated 
kilowatt from renewable sources. Detailed information are available at the web portal of the Ministry of Mining and 
Energy (Source: http://www.mre.gov.rs/doc/efikasnost-izvori/Uredba%20o%20podsticajnim%20merama.pdf).

The Development Fund of the Republic of Serbia – the objectives of the Fund include incentives for energy 
activities.

The Budget Fund for Energy Efficiency was established by the Law ion Efficient Use of Energy in order to keep 
records of funds intended for financing energy efficiency – the efficient use of energy from renewable sources implies 
power and heat provided that the generated power or heat is used for own purposes; the funds for financing activities 
in the field of use of RES for production of power and heat for won use are defined in Article 58 of the Law ion Efficient 
Use of Energy.

Support scheme at the level of AP Vojvodina and local governments

Support at lower administration levels (provincial and local) is based on special support measures for implementation 
of agricultural policy and rural development policy for the territory of the autonomous province and units of local self-
government. The legal basis for the selection of support measures is provided in the Law on Incentives in Agriculture 
and Rural Development, prescribing the possibility to use such incentives, defined at national level, except for direct 
payments. 

Support measures at the level of AP Vojvodina are implemented with the previously acquired consent of the Ministry 
of Agriculture, Forestry and Water Management, and are subject to reporting on implemented support measures.

7.3. COMMERCIAL SOURCES OF FUNDING AND DONOR SUPPORT 

7.3.1. Commercial sources of funding

Loans by commercial banks are available to producers of agricultural biomass. According to data provided by the 
Association of Banks of Serbia, the average interest rate for loans in EURO for the year 2017 for commercial loans was 
2.8%. 

In recent years the interest rates have reduced significantly.

Table 22 presents the loan conditions for equipment and machinery for agricultural biomass. Loan conditions depend 
on the loan amount, repayment period and the credit rating of the borrower.

http://www.mre.gov.rs/doc/efikasnost-izvori/Uredba o podsticajnim merama.pdf
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Table 22: Loan conditions for equipment and machinery for collection, processing and storing of agricultural 
biomass in 2018

Loan amount in EURO Interest rate annually Loan repayment period Security

Up to 5,000 6.1%-7.0% 5 years Guarantors, bills of exchange

5,000-20,000 3.9%-6.0% 5 years
Mortgage on movable and 
immovable property

20,000-50,000 3.9%-5.9% 5 years
Mortgage on movable and 
immovable property

50,000-300,000 2.2%-5.0% 5 years
Mortgage on movable and 
immovable property

Above 300,000 2.0%-4.5% 5 years
Mortgage on movable and 
immovable property

Source: Survey by author conducted in four commercial banks in Serbia (Procredit banka, Banca Intesa, Komercijalna 
banka, and Sber banka) 

Analysis of barriers to financing biogas plants from the point of view of commercial banks are multiple (Source: 
Analysis of barriers to financing biogas projects in the Republic of Serbia and proposed measures for addressing them 
(2018) Project: Reducing Barriers to Accelerate the Development of Biomass Market in Serbia, UNDP, 2018): 

•	 Negative experience in their original countries (the Serbian banking market is dominated by international 
banks. About 60% of all assets of this sector is in banks from Italy, Austria, France and Greece. Biogas projects 
have had different sectoral success rates (defined as a percentage of successful biogas projects relative to the 
total number of biogas projects in a country) in different countries, and such statistics are reflected in the rigorous 
approach by banks to biogas projects in Serbia;

•	 Complexity of loan analysis for financing of biogas plants;

•	 The loan application procedure (Complex algorhythms for loan assessment used by banks and the 
requirements which they set for investors with respect to documentation and consultants’ opinions which 
need to be acquired, which all increases the costs for investors in the period before the construction of the 
plant itself ).

Risks most frequently faced by banks in evaluating projects for financing:

•	 Construction risks (quality of construction, exceeding the construction costs, delays in deadlines for 
construction and risk of not completing the project in a timely manner) 

•	 Technical-technological risks (quality and references of technology manufacturer, achieving the targeted 
level of production)

•	 Operational risks (purchasing of electricity and heat, O&M contract, regulatory risk, availability of inputs 
(biomass), managing the work of the BGP)

•	 Owner/sponsor risk

•	 Environmental risk 

o Financial risk (credit risk, interest rate risk, liquidity risk, foreign exchange (FX) risk).
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International credit support:

1. KfW – the German Development Bank, https://www.kfw.de/kfw.de.html operating in the name of the Federal 
Republic of Germany, the KfW Development Bank implements financial cooperation with Serbia. 

The KfW bank supports investments in smaller projects introducing renewable energy sources, where the development 
bank  KfW offers credit lines and technical assistance to financing institutions of Serbia, to be further directed to 
micro, small and medium enterprises, households and municipalities to invest in energy efficiency and renewable 
energy sources. Funds by KfW are available to small and medium size enterprises, municipalities, farming estates 
and physical persons until the end of 2019 through the following commercial banks (https://www.nbs.rs/internet/
latinica/40/40_2/40_2_6.html):

•	 HALKBANK BANK – EURO 5 million for energy efficiency and renewable energy sources; 

•	 PROCREDIT BANK – EURO 40 million for agriculture.

2. EBRD (European Bank for Reconstruction and Development) - http://www.ebrd.com/where-we-are/serbia/
overview.html - assists Serbia in producing energy from renewable sources by extending loans to the Power Industry 
of Serbia for reconstruction of existing and constructing new mini hydro-plants and generating energy from other 
renewable sources. EBRD works with national banks through which it is implementing credit lines for projects in the 
field of energy efficiency in the Western Balkans. The WEBSEFF (Western Balkans Sustainable Energy Financing Facility) 
is a credit line for sustainable energy in the Western Balkans. In 2009 the EBRD, with the support of the European 
Union, initiated the WeBSEFF programme in order to support investments in energy efficiency and renewable energy 
sources in the Western Balkans.

The WeBSEFF provides the opportunity for financing projects up to EURO 2 million for private companies interested 
to invest in:

•	 Modern technologies which reduce energy consumption or CO2 emissions by at least 20%;

•	 Rehabilitation and optimisation of buildings, provided that the investment will render the building more 
energy efficient by at least 30%;

•	 Individual projects related to renewable energy sources.

Private companies will get a bonus amounting to 5% to 10 % of the total loan amount after successful project 
implementation. 

The EBRD and Banca Intesa in October 2018 signed a new credit line agreement worth EURO 15 million under the 
WeBSEFF II programme for financing of sustainable energy projects.

3. GGF – the Green for Growth Fund of SE Europe was established in 2009 as a public private partnership between 
the German Development Bank (KfW) and the European Investment Bank (EIB), with the financial support of the 
European Commission, the European Bank for Reconstruction and Development (EBRD) and the German Federal 
Ministry for Reconstruction and Development. Its scope of work is promoting energy efficiency and use of renewable 
energy sources.

The GGF provides funding for financing of small and medium enterprises and households for energy efficiency and 
RES projects. The GGF and UniCredit Bank Serbia signed in May 2017 an agreement to fund projects in the field of 
renewable energy sources in an amount of EURO 20 million (https://www.ggf.lu/pressnews/detail/unicredit-bank-
provides-eur-20-million-for-renewable-energy-financing-with-ggf-senior-loan/).

7.3.2. Donor support

The actors involved in the agricultural biomass value chain have access to donor support through grants and 
subsidised credit lines.

http://www.ebrd.com/where-we-are/serbia/overview.html -
http://www.ebrd.com/where-we-are/serbia/overview.html -
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Here are the key donor support initiatives.

1. Fond Green for Growth – provides funding for small and medium enterprises and households for energy efficiency 
and RES projects, 

2. GEF (Global Environmental Facility), http://www.thegef.org/ - brings together 183 countries in partnership with 
international organisations, civil society organisations and the private sector in order to work on global environmental 
issues while providing support to initiatives for sustainable national development. This independent organisation 
funds projects related to climate change, persistent organic polluters and other, and in the case of Serbia it provides 
support to biomass development projects. Currently GEF is funding the following projects relevant to the use of 
biomass in energy generation:

•	 Project UNDP/GEF - „Reducing Barriers to Accelerate the Development of the Biomass Market in 
Serbia“ – project funding is intended to provide grants for investors investing in combined heat and power 
plants burning biomass.

•	 Project FAO/GEF – “Contribution of Sustainable Forest Management to a Low Emission and Resilient 
Development“ (GCP/SRB/003/GEF) 

3. CTCN - Climate Technology Centre & Network://www.eko.minpolj.gov.rs/projekti/klimatski-tehnoloski-
centar-i-mreza/- was initiated in 2014 as an operational body under the United National Framework Convention on 
Climate Change – UNFCCC and the financial mechanism for assistance to underdeveloped countries in order to reduce 
CO2 emissions and mitigate the impacts of climate change by using modern technologies (MME). 

http://www.thegef.org/
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8. KEY RECOMMENDATIONS TO POLICY MAKERS IN 
THE FIELD OF RENEWABLE ENERGY SOURCES

Based on the analysis under this document, the following recommendations have been formulated in order to 
improve the production and use of agricultural biomass. 

	First recommendation: State interventions in the field of use of agricultural biomass in co-generation plants 
do not require financial support, but only measures of regulatory nature. Thus, the key recommendation in 
this respect is the adoption of regulations introducing environmental emission taxes for biggest polluters of 
CO2 in Serbia, and thermal power plants are in this group. Without CO2 emission taxes thermal power plants 
do not have the interest to undertake significant steps to reduce CO2 emissions. 

	Second recommendation: Introduce tax incentives by setting the same rate of VAT for agro-pellets (where 
the current rate is 20%) with the rate for wood pellets where the VAT rate is 10%.

	Third recommendation: Improve the quality of boilers and furnaces. There should be an obligation of 
manufacturers to conduct checks, testing and certification as a pre-requirement for putting the product in 
the market. 

	Fourth recommendation: Adopt relevant rulebooks on technical and other requirements for agricultural 
biomass. This is needed because of the fact that there are great fluctuations in the quality of biomass. 

	Fifth recommendation: Strengthen capacities of national laboratories to test quality of agricultural biomass 
and facilities using biomass as fuel.

	Sixth recommendation: Rigorous enforcement of the environmental laws and bylaws, with respect to 
the collection, transport and management of waste from agricultural production (especially from farms), 
slaughter houses and food processing industry. This implies also intensified and improved work of relevant 
inspection services. 

	Seventh recommendation: Amend the relevant regulations and introduce more stringent fines for violation 
of prescribed methods of collection, transport and management of waste from agricultural production 
(especially from farms), slaughter houses and food processing industry.

	Eighth recommendation: raise awareness of consumers regarding the benefits of using biomass as energy 
source. There is no organised public awareness in Serbia on this issue. Households are the biggest consumers 
of agricultural biomass in Serbia and the majority of them are not efficient in using agricultural biomass and 
relevant facilities. That is why it is considered that they are the biggest wasters of energy. This is why it is 
necessary to design and implement a national campaign on efficient use of agricultural biomass and facilities 
in households and beyond. 

	Ninth recommendation: Organising system-wide and ongoing training of agricultural producers in 
production, storing and processing of agricultural biomass through the 34 agriculture extension services, 
which are funded from the national budget of the Republic of Serbia. It is proposed to have a model where 
each extension service (PSSS) would nominate one person to be trained to work in the sector of agricultural 
biomass. Ongoing training programmes in agricultural biomass would be regularly funded by including 
these training programmes in the regular annual training curricula of extension services in order to ensure 
continuity in knowledge transfer.   

	Tenth recommendation: Establish a single data base to monitor production, consumption and balances of 
agricultural biomass in Serbia within the NSO. In view of lack of reliability of official statistics in this respect, 
the establishment of such a data base is very much needed and would be of use for policy makers and users 
involved in issues related to renewable energy sources. Such a data base would be based on methodologies 
used by EUROSTAT and UNECE/FAO.
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	Eleventh recommendation: Establish a balance of agricultural biomass within the MAFWM. Balances of 
field crops, vegetable, fruits, and animal products are maintained by the MAFWM2. The presently maintained 
balances of agricultural products could serve as a good basis for the development of the balance of 
agricultural biomass. Such reports would be the first systemic presentation of the situation in the field of 
agricultural biomass in Serbia. 

	Twelfth recommendation: Amend regulations on cooperatives and define energy cooperatives. Such 
cooperatives are significant for collection of agricultural biomass from small producers and enable joint 
processing and sale.

2  See more: Bilansi poljoprivrednih proizvoda, MPŠV, dostupno na: http://www.minpolj.gov.rs/dokumenti/
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9. CONCLUSION

On the basis of previously conducted analyses this document formulated the key conclusions summarising the 
current situation, the future trends and the measures necessary for the development of the biomass market in Serbia:

•	 The key characteristic of the existing system of production of agricultural biomass in Serbia is that the production 
is significantly lower than the existing potential of agricultural biomass. This type of energy source is used 
primarily for direct combustion (straw, corn residues, etc.). Processing into agro-pellets and briquettes is less 
frequent, primarily due to the lack of modern machines and equipment for baling and briquetting from agro 
biomass. Combustion furnaces used in households, and those used for heating of farming facilities are mostly 
not certified and with low efficiency. Heating plants and other public buildings using agricultural biomass as 
energy source are not many (only one such plant in Sremska Mitrovica). The production of biofuels is at a low 
level and the biofuels are mostly imported, the production is not supported by state subsidies, as is the case 
in developed economies. The key problem underlying the system of production of agricultural biomass is the 
small and fragmented farming estates which cannot achieve efficiency and low costs in collecting agricultural 
biomass. The same is true of manure, a field dominated by estates with a small number of livestock, so the costs 
of mobilising this form of biomass are high as a rule.

•	 Potentials for agricultural biomass in Serbia are significant and are used to a low level. The total potential of 
agricultural biomass is 4,021,587 toe, while the realistic potential is 1,261,439 toe. The major source of agricultural 
biomass is harvest residues, representing 72% of total energy potential of agricultural biomass. The next important 
source are the oil crops (biofuels), making up 16% of the total energy potential. The share of manure in the total 
potential is 7%, the share of cutting residues is 4%, and the processing industry is 1%.

•	 The use of agricultural biomass in Serbia has long-term prospects, and with the increase of prices and lower 
availability of other energy sources, primarily oil, agricultural biomass is becoming increasingly competitive. 
Sustainability and perspective for use of agricultural biomass lies in the environmental aspects since the use of 
agricultural biomass significantly reduces pollution compared to fossil fuels. When using agricultural biomass it 
is necessary to keep in mind that a certain part of the biomass needs to be left in the fields in order to preserve 
the organic matter in the soil over the long term. The use of agricultural biomass for energy generation is also 
significant from the social point of view as it enables diversification of business activities for farming estates, 
generates revenues, etc.  

•	 In order to improve the use of agricultural biomass it is necessary to adopt adequate incentive measures by 
the government similar to those in place in other countries in Europe along with accompanying regulations 
harmonised among different policy makers in agriculture, forestry, energy sector, and environmental protection.
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