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1. Executive summary 

 
Despotovac DH system project completed in spring 2018 considers covering heating of public 

buildings, including: technical high school, elementary school and kindergarten and the hospital in 

the first phase and cultural center, communal company building, municipal building, library, court, 

police station and firemen unit building in the second phase. Project perceives 3 wood chips boilers 

of 500kW each - a total of 1.5MWthermal. Quality demand for wood chips according to SRPS EN 

ISO 17225-4 is: Water content M25-M35, M40%max; Particle size: P16-P45S; Ash content A1.0- 

A3.0; Quality class A1, A2, B2; Bulk density: BD160-250kg/bulk m³; Lower calorific value: 

11.17MJ/kg. Total annual wood chips quantity requirement is projected at up to 700tons/year or 

2,800 bulk m³/year, at bulk density BD of 250kg/bulk m³. 

 
Biomass availability for Despotovac DH plant have not been analyzed so far. Considering a total 

production in state, private and church forests in the former forest area of Juzni Kucaj of over 

80,000tons of firewood and forest residues, the demand of 700tons/year is less than 1%. On the 

other hand, demand for wood, especially long firewood in area of Despotovac is very high, due to 

the fact that largest Serbian wood consumers are in 50km range of forests in Despotovac area. 

Considering those plants manage to supply from the area suggest that wood is available, however 

due to competition and high demand supply depends not on the availability but on buyersô 

willingness to pay. Considering wood chips quality requirements for the project, other potential 

sources of woody biomass such as wood from orchards and wood from roadside and water shed 

clearing and post-consumer wood if dried to 35-40% water content, can be considered even 

though their high bark share in total wood volume will increases ash content of the wood chips. 

 
Despotovac Municipality is not interested to organize wood chips production but to contract wood 

chips delivery. Most important wood and wood chips suppliers in proximity of Despotovac have 

been identified, interviewed and their possibility and propensity to participate in supply of future 

Despotovac DH system have been analyzed. Considering required raw material and technical 

process in the production including storing and drying, and also strong demand for wood and wood 

residues in the region, prices of wood chips should be expected at the range of 16-20ú/bulk mį, 

with possibility to be reduced due to competition and provision utilization of cheaply provided post- 

consumer wood or wood from river banks and road sides for wood chips production. In case of 

post-consumer wood as a source for wood chips, class B of wood chips quality should be 

accepted, and all analyzes according to Serbian standards for wood chips should be performed. 

 
Investment costs are related to required investments in DH system ï boilers and pipeline. Total 

investment according to the project is 167,000,000RSD or 1,415,000ú. Annual operational costs 

are 97,600ú. Income is perceived as sale of 3,000hoursx1.5MW or 4,500MWh of heat for 50ú/MWh 

hypothetical price. Total incomes in both options are calculated at 225,000ú/year. Investment can 

be returned in the eleventh year of operation. Benefit cost ratio is 1.34, while internal rate of return 

is 7.3%. Sensitivity analysis shows dependence of iRR from change of most important inputs ï 

investment costs and wood chips price. iRR is mostly dependent on investment costs, while 

change of wood chips price for 30% up or down doesnôt influence iRR for more than 2%. 
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2. Definition of tasks 

 
Despotovac Wood Chips Supply Study is developed as an activity of the project: ñDevelopment of 

Sustainable Bioenergy Market in Serbiaò implemented jointly by KfW and GIZ and funded by 

German Federal Ministry for Economic Cooperation and Development (BMZ). 

 
Objective of Consultantsô assignments in completion of the Study consisted of: 

- Analysis if available woody biomass potential (logging residues, sawmill residues, roadside, 

river bank biomass) in the given area meets the requested amounts and quality of wood 

chips for Despotovac DH project; 

- Biomass market situation in the given area, identification of potential suppliers (specialized 

woody biomass mobilization companies, major wood processing companies, and producers 

of wood chips and wood pellets, etc..) and their potentials and propensity for supply in 

terms of quantity, quality and other properties; 

- Price expectations for wood chips including each category of wood residuals and costs of 

wood chips production; 

- Biomass storage and overview on technology and machinery to be used in biomass harvest 

or collection and logistic chains and wood chips production; 

- Supply chain management and contracting including financial analysis and economic 

indicators of biomass supply organization and financing options (Investments in machinery, 

equipment, storage, quality control; Operational costs; Economic indicators including 

sensitivity analysis) 

 
Consultantôs tasks consisted of: 

- Task 1: Field visit to municipality of Despotovac: 

o personal visit to municipality and analysis of DH location and storage locations; 

o interviewing most important potential wood biomass suppliers (forest managers, 

forest owners and wood processors) in order to obtain market information, logistic 

challenges and to assess their propensity for supply; 

 
- Task 2: Design and verification of wood chips supply and logistic models district heating 

plant in Despotovac: 

o analysis and design of biomass supply chain models and verify an optimal model of 

biomass supply chain in order to find, collect, chip, dry, store and deliver wood 

biomass to district heating plant in the most economically efficient way; 

o provision of all costs of biomass supply chain (raw materials, collecting, storage, 

transport, drying, chipping); 

o provision of conclusions regarding optimal model of biomass supply chain as well as 

recommendations and instructions how to achieve better, cheaper and more reliable 

logistic concepts; 

o provision of recommendations and instructions regarding models of contract 

between potential suppliers and the municipality. 

 
- Task 3: Results of the assessment including: 

o summary of findings in an English and Serbian language written report as well as to 

provide electronic version of the Study (WORD, PDF); 

o provision of a PPT-presentation; 

o Preparation and provision of all others requested outputs. 
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Report was prepared by Foragrobio CC doo1 and submitted in July 2018. 

 

 
3. Methodology 

 
Methodology implemented in the preparation of the report consisted of following steps: 

- Analysis of related literature, regulations and other sources related to wood biomass, 

equipment, logistics and municipality/area in question; 

- Review of Despotovac DH system concept; 

- Identification of relevant stakeholdersô representatives to be interviewed and scheduling 

interviews; 

- Meeting and/or face to face interviews with relevant stakeholders; 

- On site analysis of potential locations for biomass storages. 

- Design of wood chips supply concept including investment and operational costs 

assessment; 

- Financial analysis including economic indicators; 

- Reporting. 

 
Literature and sources review was focused on obtaining information about municipality and area in 

question, including their activities in the process of biomass-based district heating system 

implementation. In addition, Serbian regulation related to forestry, wood industry, environment, 

transportation, construction and local administration was also analyzed for definitions of potential 

impediments in supply of wood biomass. Logistic concept studies and other relevant studies on 

wood biomass availability were analyzed as well. Potential stakeholders were identified as 

representatives of the following groups: 

- local administration (municipal authorities) ï decision makers and consumers of biomass; 

- public enterprise managing state owned forests (central and regional level) ï supply and 

contracting wood biomass and information about forest production in state and private 

forests, forest infrastructure and other potential suppliers; 

- existing wood and biomass processors and suppliers ï supply and contracting and market 

information. 

 
Meetings and face to face interviews were carried out in the period of 19th and 27nd to 29th of June 

2018, along with onsite analysis of possible biomass storagesô locations. Wood chips supply 

concept was designed based on the literature review, local condition, stakeholdersô inputs, logistic 

studies and available best practice examples. Investment and operational costs assessment was 

also based on review of relevant sources and information provided by interviewed stakeholders, 

construction standards and equipment distributers. 

 
Financial analysis, based on defined investment and operational costs, included application of 

methods for calculation of net present value, internal rate of return, benefit-cost ratio, period for 

return of investments and sensitivity analysis showing basic economic indicators development in 

case of input increase and in case of output decrease. Report was prepared and submitted to GIZ 

DKTI comments on 04th of July 2018. 

 
 

 

1 
http://www.foragrobio.rs/ 

http://www.foragrobio.rs/
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4. Background 

 
Chapter bellow provides basic background information about municipality of Despotovac, their fuel 

switch activities in district heating systems, technical aspects, biomass demand in terms of form, 

quality and quantity, biomass availability and legal, financial and political aspects related to 

biomass supply. 

 

4.1. Municipality of Despotovac 

 
Map of Despotovac municipality, presenting its position in Serbia, along with municipal boarders 

and major roads is presented in a figure bellow. 

 
 
 
 
 

 
F-1: Position of Despotovac Municipality 

 
Municipality of Despotovac is situated in Central Serbia in the Region of Ġumadija and Western 

Serbia. Administratively it is a part of Pomoravlje County. Basic information on Despotovac 

municipality are presented in table below. 

 
Info/Municipality Despotovac 

Area km2 632 

No of settlements 1 urban+32 rural 

Total population2 22,995 (4,212 in Despotovac town) 

T-1: Basic information about Despotovac Municipality 
 
 
 
 
 

 
 

2 
According to 2011 Census - http://popis2011.stat.rs/?page_id=2162 

Map data © 2018 Google 

http://popis2011.stat.rs/?page_id=2162
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Map data © 2018 Google 

4.2. Biomass Demand of Despotovac District Heating System 

 
Project for Despotovac biomass-based DH system have been in development since 2017. Map 

below presents location of future Despotovac DH system. 

 
Project completed in spring 2018 considers covering heating of public buildings, including: 

technical high school, elementary school and kindergarten and the hospital in the first phase and 

cultural center, communal company building, municipal building, library, court, police station and 

firemen unit building in the second phase. Project perceives 3 wood chips boilers of 500kW each - 

a total of 1.5MWthermal. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
F-2: Position of future Despotovac DH system 
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Photo by Foragrobio cc doo © 2018 GIZ DKTI 

 
 

Boilers will be installed in the boiler house of Technical High School Building. 
 
 
 

 
F-2: Future Despotovac wood chips boiler house location 

 
Quality demand for wood chips according to SRPS EN ISO 17225-43 is: Water content M25-M35, 

M40%max; Particle size: P16-P45S; Ash content A1.0-A3.0; Quality class A1, A2, B2; Bulk  

density: BD160-250kg/bulk m³; Lower calorific value: 11.17 MJ/kg. 

 
Total  annual  wood  chips  quantity  requirement  is  projected  at  up   to   700 tons/year   or  

2,800 bulk m³/year, at minimum bulk density BD of 250 kg/bulk m³. 

 

4.3. Biomass availability 

 
Biomass availability for Despotovac DH plant have not been analyzed so far. Considering a total 

production in state, private and church forests in the former forest area of Juzni Kucaj of over 

80,000tons of firewood and forest residues, the demand of 700 tons/year is less than 1%. On the 

other hand, demand for wood, especially long firewood in area of Despotovac is very high, due to 

the fact that largest Serbian wood consumers - Kronospan4, Sparrow5, Bioenergy point,6 Ekostep 

pellet7 and others are in 50km range of forests in Despotovac area. Considering those plants 

manage to supply from the area suggest that wood is available, however due to competition and 

high demand supply depends not on the availability but on buyersô willingness to pay. Considering 

 

 

3 
http://www.iss.rs/rs/standard/?natstandard_document_id=53689 

4 
https://rs.kronospan-express.com/sr/products 

5 
http://sparrow.rs/ 

6 
http://www.bioenergy-point.rs/ 

7 
http://www.ekostep-pellet.rs/ 




















































