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Objective:  Identify viable investment options 
 and policy measures to increase 
 the use of biomass for heating in 
 the region in a sustainable manner 
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Tractebel Engineering - Part of ENGIE Group 
Present in more than 20 countries and 
project in over 80 
3,300 Employees 
Certified experience in biomass 
 
Partner 
Centre for Renewable Energy Sources and 
Saving (CRES) - Greece 
Long-term experience in biomass and 
Western Balkans 
 
Local support 
South East European Consultants - Serbia 



OVERVIEW OF THE PROJECT TASKS 

The project activities have been divided into six tasks  

(Task 1)  Analysis of the biomass supply potential 

(Task 2)  Assessment of heating systems in the 

target countries 

(Task 3)  Assessment of economically viable 

biomass options for heating 

(Task 4)  Analysis of key barriers and measures to 

increase the share of sustainable biomass-

based heating 

(Task 5)  Detailed assessment of using biomass for 

heating in selected cities/sub-regions 

(Task 6)  Stakeholder roundtables/workshops at 

regional and country-level 

Case Study I – Macedonia: Preparation of a feasible 

Developing Program for the replacement of old/traditional 

wood stoves at individual household level by more efficient 

models, with a focus on Skopje 

Case Study II - Bosnia and Herzegovina: Analysis of the 

opportunities to introduce or increase the use of biomass in 

existing DH systems in Bosnia and Herzegovina, replacing oil, 

gas or coal fired boilers with biomass boilers and evaluating 

the possibilities for biomass-based CHP 

Case Study III – Kosovo: Analysis of the possible supply 

options using forestry and agricultural biomass residues for 

District Heating of the city of Gjakova  

Case Study IV – Kosovo: Evaluation of the possible 

replacement of fossil-fired HOBs with biomass boilers in 

public buildings in Pristina 

Case Study V - Serbia, Bosnia and Herzegovina, Croatia: The 

use of available agricultural wastes and energy crops for 

sustainable, efficient, renewable heating solutions, in the 

cross-border region of Serbia, Bosnia and Herzegovina, and 

Croatia 
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HEAT DEMAND IN WESTERN BALKANS 

ALBANIA 

Biomass 20% 

Electricity 62% 

LFO/HFO 8% 

LPG 8% 

Other 2% 

BOSNIA AND 
HERZEGOVINA 

Biomass 56% 

Electricity 9% 

Coal 26% 

Natural gas 2% 

LFO/HFO 7% 

CROATIA 

Biomass 29% 

Electricity 22% 

Natural gas 39% 

LFO/HFO 7% 

LPG 3% 

FYR OF 
MACEDONIA 

Biomass 39% 

Electricity 41% 

Natural gas 6% 

LFO/HFO 13% 

KOSOVO 

Biomass 54% 

Electricity 21% 

Coal 9% 

LFO/HFO 9% 

LPG 7% 

MONTENEGRO 

Biomass 68% 

Electricity 28% 

Coal 2% 

LFO/HFO 1% 

SERBIA 

Biomass 41% 

Electricity 9% 

Coal 22% 

Natural gas 20% 

LFO/HFO 7% 

multi-store 
buildings 
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Fuel Heating appliances 

Building type 



BIOMASS SUPPLY 
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Unregistered woody biomass consumption

Officially registered woody biomass consumption

• Current use based on woody biomass 
• Agricultural residues – mainly untapped 
• High level of unregistered woody biomass 

consumption 
• Potential to increase woody biomass production by 

improving forest road infrastructure 
• Significant potential for growing energy crops – large 

share of unused agricultural land in W-B countries 

 



AVAILABLE BIOMASS TO SUPPLY INCREASED BIOMASS-BASED HEATING 
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COSTS OF BIOMASS AND CONVENTIONAL FUELS FOR HEATING IN THE WESTERN BALKANS 

transport <50 km 

Electricity is the most 

expensive option for heating 



GATE FEE OF WOODY AND AGRICULTURAL BIOMASS IN THE WESTERN BALKANS 

8.7-26.9 EUR/MWh <30 km 
9.2-27.4 EUR/MWh <50 km 
9.8-36.5 EUR/MWh <100 km 

Firewood from 
stem-wood   
40-80% more 
costly than 
wood chips 



TRANSPORT OF BIOMASS 

A key component to a viable biomass production / delivery system 
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Average  costs of transport per 1 km, EUR/MWh Recommended transport distance, in km 

Cost of transportation of 

agricultural biomass 7-10 times 

higher compared to woody 

biomass 

Key requirement – to 
maximize energy density of 
biomass and gains in 
transport efficiency 

The cost of transport, storage 
and pre-treatment of biomass  
50-95% of the total delivered 
cost of the fuel  



COST-EFFECTIVENESS OF BIOMASS HEATING OPTIONS 

Private costs 

• consumer perspective 

• based on actual market prices  

• VAT included  
• cash flows discounted with a country specific WACC 

Social costs 

• private costs + the costs of externalities (GHG, air pollution) 

• measures the costs and benefits of the biomass heating to the society 

• VAT not included  
• cash flows discounted with a 10% discount rate in all W-B countries 

FINANCIAL VIABILITY ECONOMIC VIABILITY 

Multi-store buildings in BIH, CRO, KOS, MAC, SER – internal heating network in place  

ALB, MNE – added costs of internal heating network 



ECONOMIC VIABILITY OF BIOMASS HEATING OPTIONS IN THE WESTERN BALKANS 



KEY  FACTORS THAT IMPACT VIABILITY OF BIOMASS HEATING 

Fuel Costs 

Expected increase in prices of 
fossil fuels and electricity 

make biomass heating more 
attractive 

  

Capital costs 

One of the main disadvantages of 
biomass heating options is the 
higher capital cost 

Could be decreased with the 
greater involvement of local 
suppliers 

Conversion efficiencies   

Efficiency of fuel utilization 
significantly impact the total 

costs of heating  

Full load equivalent operating 
hours (FLEOH) 

If low - lead to higher capital and 
O&M costs per unit of heat 
produced 

Capital 
costs 

Conversion 
efficiency FLEOH 

Fuel costs 



FINANCIAL VIABILITY OF BIOMASS HEATING OPTIONS 

When economically viable biomass heating option is not financially viable, or expected gains are not 
attractive to final consumers - incentives should be provided as the benefits for the society overweight 
the costs of the introduction of biomass heating 

 Replacement of coal stoves with efficient firewood stoves in stand-alone buildings in BIH and SER 
 Conversion of coal small HOBs into wood chip small HOBs in stand-alone and multi-store buildings in 

BIH and SER, and multi-store buildings in MNE 
 Conversion of coal DH HOBs into straw DH HOBs in BIH and SER 

Stand-alone buildings Multi-store buildings 



ECONOMIC POTENTIAL TO INCREASE THE USE OF BIOMASS FOR HEATING IN THE WESTERN BALKANS 

Woody biomass residues 
Logging residues 

Prunings 
Thinnings 

Conversion of coppices 
Sec. forestry residues 

Wood outside of forests 

Agricultural residues 
Straw from small grain 

cereals and oil crops 

Residential 
Commercial / Ind. 

Public 

DH/CHP 

The vast economic potential calls for increased, 
programmatic efforts to promote and finance: 
• Efficient biomass stoves 
• Replacement of electric with biomass heating in 

the residential buildings  
• Fuel switch to biomass in District Heating plants 



ECONOMIC POTENTIAL TO INCREASE THE USE OF BIOMASS FOR HEATING IN THE WESTERN BALKANS 

(assuming replacement of 10% of heat demand from inefficient wood stoves with efficient ones over a 10 year period) 

Potential for Programmatic Approach  to Promote Efficient Biomass Stoves in the Western Balkans 



ECONOMIC POTENTIAL TO INCREASE THE USE OF BIOMASS FOR HEATING IN THE WESTERN BALKANS 

Potential for Programmatic Approach  to Promote  Increased Use of Biomass Heating in the Western Balkans 

Replacement of electric with biomass 
heating in the residential buildings in 
Western Balkans 

Fuel switch to biomass in District 
Heating plants in Western Balkans 



ECONOMIC POTENTIAL TO INCREASE THE USE OF BIOMASS FOR HEATING IN THE WESTERN BALKANS 

Overview of the investments 



ECONOMIC POTENTIAL TO INCREASE THE USE OF BIOMASS FOR IN THE WESTERN BALKANS 

Reduction of CO₂ eq emissions 
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ANNEX –  ECONOMIC AND FINANCIAL VIABILITY OF HEATING OPTIONS - COUNTRY REPORTS 
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*includes construction of new internal heating network 

ALBANIA: Economic viability of heating options – stand-alone buildings 
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*includes construction of new internal heating network 

ALBANIA: Economic viability of heating options – multi-store buildings 



ALBANIA: Financial viability of heating options 

Stand-alone buildings Multi-store buildings 
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*includes construction of new internal heating network 

BOSNIA AND HERZEGOVINA: Economic viability of heating options – stand-alone buildings 
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*includes construction of new internal heating network 

BOSNIA AND HERZEGOVINA : Economic viability of heating options – multi-store buildings 



BOSNIA AND HERZEGOVINA: Financial viability of heating options 

Stand-alone buildings Multi-store buildings 
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 *includes construction of new internal heating network 

CROATIA: Economic viability of heating options – stand-alone buildings 
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*includes construction of new internal heating network 

CROATIA: Economic viability of heating options – multi-store buildings 



CROATIA: Financial viability of heating options 

Stand-alone buildings Multi-store buildings 
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New efficient wood pellet stove 

New wood pellets small HOB* 

Individual electric 

appliance 
  

New wood chips small HOB* 

New efficient wood pellet stove 

New wood pellets small HOB* 

Small HOB-LFO  

LFO small HOB - 

conversion to wood 

chips 

 

New wood chips small HOB 

New wood pellets small HOB 

LFO small HOB - conversion to wood 

pellets 

Small HOB-NG  

NG small HOB – 

conversion to wood 

chips 

 New wood chips small HOB 

 
*includes construction of new internal heating network 

FYR OF MACEDONIA: Economic viability of heating options – stand-alone buildings 



0 20 40 60 80 100 120

New electricity small HOB*

New electricity small HOB

New electricity appliance

New LFO small HOB*

New LPG small HOB*

LFO small HOB - optimization

New innefficient firewood stove

New LFO small HOB

New LPG small HOB

New wood pellet small HOB*

LFO/LPG small HOB - conversion to wood pellets

New coal stove

Coal small HOB - conversion to wood pellets

New wood pellet small HOB

New efficient wood pellet stove

New coal small HOB*

Coal small HOB - optimization

New coal small HOB

New heat pump*

New heat pump

New wood chips small HOB*

New wood chips small HOB

LFO/LPG small HOB - conversion to wood chips

New efficient firewood stove

Coal small HOB - conversion to wood chips

€/MWH  

Capital Costs

O&M Costs

Fuel Costs

Network Losses

Externalities

FYR OF 

MACEDONIA 

Current heating  Leading economically 

viable biomass 

heating option 

 Alternative economically viable 

biomass heating options 

M
U

L
T

I-
S

T
O

R
E

 B
U

IL
D

IN
G

S
 

Individual electric 

appliance 
 

New wood chips 

small HOB 

 

New wood pellets small HOB 

New wood chips DH HOB 

New wood chips CHP 

Small HOB-LFO   

LFO small HOB - conversion to wood 

chips 

New wood pellets small HOB 

New wood chips DH HOB 

LFO small HOB - conversion to wood 

pellets 

 

D
H

 /
 C

H
P

 

DH HOB-NG  

NG DH HOB - 

conversion to wood 

chips 

 New wood chips DH HOB 

 
*includes construction of new internal heating network 

FYR OF MACEDONIA : Economic viability of heating options – multi-store buildings 



FYR OF MACEDONIA: Financial viability of heating options 

Stand-alone buildings Multi-store buildings 



0 20 40 60 80 100 120

New LPG small HOB*

New LPG small HOB

New LFO small HOB*

LFO small HOB - optimization

New electricity small HOB*

New LFO small HOB

New electricity small HOB

New electricity appliance

New innefficient firewood stove

New wood pellet small HOB*

LFO/LPG small HOB - conversion to wood pellets

Coal small HOB - conversion to wood pellets

New wood pellet small HOB

New heat pump*

New wood chips small HOB*

New efficient wood pellet stove

New coal stove

New heat pump

New wood chips small HOB

New coal small HOB*

LFO/LPG small HOB - conversion to wood chips

Coal small HOB - conversion to wood chips

Coal small HOB - optimization

New coal small HOB

New efficient firewood stove

€/MWH  

Capital Costs

O&M Costs

Fuel Costs

Network Losses

Externalities

KOSOVO Current heating  Leading economically 

viable biomass heating 

option 

 Alternative economically viable 

biomass heating options 

S
T

A
N

D
-A

L
O

N
E

 B
U

IL
D

IN
G

S
 

Inefficient wood 

stoves 

 

New efficient firewood 

stove 

 New wood chips small HOB* 

New efficient wood pellet stove 

New wood pellets small HOB* 

Individual electric 

appliance 
  

New wood chips small HOB* 

New efficient wood pellet stove 

New wood pellets small HOB* 

Small HOB-LPG  

LPG small HOB - 

conversion to wood 

chips 

 

New wood chips small HOB 

New wood pellets small HOB 

LPG small HOB - conversion to wood 

pellets 

Small HOB-coal  -  - 

Small HOB-LFO  

LFO small HOB - 

conversion to wood 

chips 

 

New wood chips small HOB 

New wood pellets small HOB 

LFO small HOB - conversion to wood 

pellets 

 
*includes construction of new internal heating network 

KOSOVO: Economic viability of heating options – stand-alone buildings 



0 20 40 60 80 100 120 140 160 180 200

New straw CHP

New wood chips CHP

Straw DH HOB - conversion to CHP

New LPG small HOB

LFO small HOB - optimization

New LFO small HOB

New electricity small HOB

Wood chips DH HOB - conversion to CHP

Individual Electricity Appliance

New HFO DH HOB

New wood chips DH HOB

New straw DH HOB

HFO DH HOB - optimization

New coal DH HOB

LFO/LPG small HOB - conversion to wood pellets

Coal small HOB - conversion to wood pellets

New wood pellet small HOB

HFO DH HOB - conversion to wood chips

Coal DH HOB - conversion to wood chips

HFO DH HOB - conversion to straw

Coal DH HOB - conversion to straw

Coal DH HOB - optimization

LFO/LPG small HOB - conversion to wood chips

New wood chips small HOB

Coal small HOB - conversion to wood chips

Coal small HOB - optimization

New coal small HOB

€/MWH  

Capital Costs

O&M Costs

Fuel Costs

Network Losses

Externalities

KOSOVO Current heating  Leading economically 

viable biomass heating 

option 

 Alternative economically viable 

biomass heating options 

M
U

L
T

I-
S

T
O

R
E

 B
U

IL
D

IN
G

S
 

Individual electric 

appliance 
 

New wood chips small 

HOB 

 

New wood pellets small HOB 

New straw DH HOB 

New wood chips DH HOB 

Small HOB-LFO   

LFO small HOB - conversion to wood 

chips 

New wood pellets small HOB 

LFO small HOB - conversion to wood 

pellets 

New straw DH HOB 

New wood chips DH HOB 

Small HOB-coal  -  - 

Small HOB-LPG  
New wood chips small 

HOB 
 

LPG small HOB - conversion to wood 

chips 

New wood pellets small HOB 

LPG small HOB - conversion to wood 

pellets 

New straw DH HOB 

New wood chips DH HOB 

      

D
H

 /
 C

H
P

 

DH HOB-HFO  
HFO DH HOB - 

conversion to straw 
 

HFO DH HOB - conversion to wood 

chips 

New straw DH HOB  

New wood chips DH HOB 

 
*includes construction of new internal heating network 

KOSOVO: Economic viability of heating options – multi-store buildings 



KOSOVO: Financial viability of heating options 

Stand-alone buildings Multi-store buildings 



0 20 40 60 80 100 120

New electricity small HOB*

New electricity small HOB

New LFO small HOB*

New electricity appliance

New LPG small HOB*

LFO small HOB - optimization

New LFO small HOB

New LPG small HOB

New innefficient firewood stove

New wood pellet small HOB*

New heat pump*

LFO/LPG small HOB - conversion to wood pellets

New coal stove

Coal small HOB - conversion to wood pellets

New wood pellet small HOB

New heat pump

New efficient wood pellet stove

New coal small HOB*

New wood chips small HOB*

Coal small HOB - optimization

New coal small HOB

New wood chips small HOB

LFO/LPG small HOB - conversion to wood chips

Coal small HOB - conversion to wood chips

New efficient firewood stove

€/MWH  

Capital Costs

O&M Costs

Fuel Costs

Network Losses

Externalities

MONTENEGRO Current heating  Leading 

economically viable 

biomass heating 

option 

 Alternative economically viable 

biomass heating options 

S
T

A
N

D
-A

L
O

N
E

 B
U

IL
D

IN
G

S
 

 

Inefficient wood 

stoves 
 

New efficient 

firewood stove 

 

New wood chips small HOB* 

New efficient wood pellet stove 

New wood pellets small HOB* 

Individual electric 

appliance 
  

New wood chips small HOB* 

New efficient wood pellet stove 

New wood pellets small HOB* 

Small HOB-LFO  

LFO small HOB - 

conversion to wood 

chips 

 

New wood chips small HOB 

New wood pellets small HOB 

LFO small HOB - conversion to wood 

pellets 

 
*includes construction of new internal heating network 

MONTENEGRO: Economic viability of heating options – stand-alone buildings 



0 20 40 60 80 100 120 140

New wood chips CHP

New electricity small HOB*

New LFO small HOB*

New LPG small HOB*

Individual Electricity Appliance

LFO small HOB - optimization

New HFO DH HOB

New wood chips DH HOB

New coal DH HOB

New wood pellet small HOB*

LFO/LPG small HOB - conversion to wood pellets

Coal small HOB - conversion to wood pellets

New wood pellet small HOB

New wood chips small HOB*

New coal small HOB*

LFO/LPG small HOB - conversion to wood chips

Coal small HOB - optimization

New wood chips small HOB

Coal small HOB - conversion to wood chips

€/MWH  

Capital Costs

O&M Costs

Fuel Costs

Network Losses

Externalities

MONTENEGRO Current heating  Leading 

economically viable 

biomass heating 

option 

 Alternative economically viable 

biomass heating options 

M
U

L
T

I-
S

T
O

R
E

 

B
U

IL
D

IN
G

S
 

 

Individual electric 

appliance 
 

New wood chips 

small HOB* 
 

New wood pellets small HOB* 

New wood chips DH HOB 

Small HOB-coal  

Coal small HOB - 

conversion to wood 

chips 

 New wood chips small HOB 

 
*includes construction of new internal heating network 

MONTENEGRO: Economic viability of heating options – multi-store buildings 



MONTENEGRO: Financial viability of heating options 

Stand-alone buildings Multi-store buildings 



0 20 40 60 80 100 120

New LFO small HOB*

LFO small HOB - optimization

New LFO small HOB

New LPG small HOB*

New LPG small HOB

New electricity small HOB*

New electricity small HOB

New innefficient firewood stove

New electricity appliance

New NG small HOB*

New wood pellet small HOB*

LFO/LPG/NG small HOB - conversion to wood pellets

New coal stove

LFO small HOB - conversion to NG

NG small HOB - optimization

Coal small HOB - conversion to wood pellets

New NG small HOB

New wood pellet small HOB

New NG stove

New efficient wood pellet stove

New coal small HOB*

Coal small HOB - optimization

New coal small HOB

New wood chips small HOB*

New heat pump*

New wood chips small HOB

LFO/LPG/NG small HOB - conversion to wood chips

Coal small HOB - conversion to wood chips

New heat pump

New efficient firewood stove

€/MWH  

Capital Costs

O&M Costs

Fuel Costs

Network Losses

Externalities

 SERBIA Current heating  Leading economically 

viable biomass heating 

option 

 Alternative economically viable 

biomass heating options 

S
T

A
N

D
-A

L
O

N
E

 B
U

IL
D

IN
G

S
 

Inefficient wood 

stoves 
 

New efficient firewood 

stove 

 

New wood chips small HOB* 

New efficient wood pellet stove 

New wood pellets small HOB* 

Individual electric 

appliance 
  

New wood chips small HOB* 

New efficient wood pellet stove 

New wood pellets small HOB* 

Small HOB-coal  

Coal small HOB - 

conversion to wood 

chips 

 New wood chips small HOB 

Small HOB-LFO  

LFO small HOB - 

conversion to wood 

chips 

 

New wood chips small HOB 

New wood pellets small HOB 

LFO small HOB - conversion to wood 

pellets 

Small HOB-NG  

NG small HOB - 

conversion to wood 

chips 

 
New wood chips small HOB 

New wood pellets small HOB 

Coal stoves  
New efficient firewood 

stove 

 
New wood chips small HOB* 

New efficient wood pellet stove 

NG stoves   
New wood chips small HOB* 

New efficient wood pellet stove 

 
*includes construction of new internal heating network 

SERBIA: Economic viability of heating options – stand-alone buildings 



0 20 40 60 80 100 120 140

New straw CHP

LFO small HOB - optimization

New LFO small HOB

New wood chips CHP

New LPG small HOB

Straw DH HOB - conversion to CHP

New NG CHP

New NG DH  HOB

New HFO DH  HOB

New electricity small HOB

Individual Electricity Appliance

HFO DH HOB - conversion to NG

NG DH HOB - optimization

HFO DH HOB - optimization

New coal DH HOB

New wood chips DH HOB

Wood chips DH HOB - conversion to CHP

LFO small HOB - conversion to NG

NG small HOB - optimization

LFO/LPG/NG small HOB - conversion to wood pellets

New NG small HOB

New straw DH HOB

Coal small HOB - conversion to wood pellets

New wood pellet small HOB

HFO/NG DH HOB - conversion to wood chips

Coal DH HOB - optimization

Coal small HOB - optimization

Coal DH HOB - conversion to wood chips

New coal small HOB

HFO/NG DH HOB - conversion to straw

Coal DH HOB - conversion to straw

LFO/LPG/NG small HOB - conversion to wood chips

New wood chips small HOB

Coal small HOB - conversion to wood chips

€/MWH  

Capital Costs

O&M Costs

Fuel Costs

Network Losses

Externalities

SERBIA Current heating  Leading economically 

viable biomass heating 

option 

 Alternative economically viable 

biomass heating options 

M
U

L
T

I-
S

T
O

R
E

 B
U

IL
D

IN
G

S
 

Small HOB-coal  

Coal small HOB - 

conversion to wood 

chips 

 New wood chips small HOB 

Small HOB-NG  

New wood chips small 

HOB 

 

NG small HOB - conversion to wood 

chips 

New wood pellets small HOB 

New straw DH HOB 

Individual electric 

appliance 
  

New wood pellets small HOB 

New straw DH HOB 

New wood chips DH HOB 

Small HOB-LFO   

LFO small HOB - conversion to wood 

chips 

New wood pellets small HOB 

New straw DH HOB 

LFO small HOB - conversion to wood 

pellets 

New wood chips DH HOB 

New wood chips CHP 

 

D
H

 /
 C

H
P

 

DH HOB-NG  
NG DH HOB - conversion 

to straw 
 

NG DH HOB - conversion to wood chips 

New straw DH HOB 

New wood chips DH HOB 

DH HOB-coal  
Coal DH HOB - 

conversion to straw 
 

Coal DH HOB - conversion to wood 

chips 

New straw DH HOB 

New wood chips DH HOB 

DH HOB-HFO  
HFO DH HOB - 

conversion to straw 
 

HFO DH HOB - conversion to wood 

chips 

New straw DH HOB 

New wood chips DH HOB 

 *includes construction of new internal heating network 

SERBIA: Economic viability of heating options – multi-store buildings 



SERBIA: Financial viability of heating options 

Stand-alone buildings Multi-store buildings 


