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ABSTRACT: Ukraine has good preconditions for the dynamic development of bioenergy sector. The main drivers for 
this are permanent rise in prices of traditional energy carriers, first of all natural gas, and big potential of biomass available 
for energy production. The economic potential is estimated at 19-23 mtoe/yr, and it depends mainly on the annual yield of 
agricultural crops. Existing law on biofuels and the law on green tariff supports the introduction of bioenergy technologies 
for heat and power production. Nevertheless existing legislation needs further improvement. One of the serious barriers for 
bioenergy development in Ukraine is distortion of natural gas prices for some kinds of consumers. The price for population 
and communal services is artificially low that renders it impossible to introduce bioenergy technologies in these sectors. 
Establishment of the market price of natural gas for all kinds of consumers is a necessary precondition for large-scale 
substitution of natural gas by biomass. National targets on energy production from biomass must be stated in an official 
document like Biomass Action Plan. We consider the following targets to be real: 1% of the total energy consumption at the 
expense of biomass in 2010 (that is equivalent to consumption of about 1.4 mtoe), 5% in 2020, and 10% in 2030. 
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1 INTRODUCTION 
 

Ukraine is facing now such vital tasks as to reduce its 
dependence on the imported energy carriers, first of all 
natural gas, to replace fossil fuels partly by renewable 
energy sources, first of all biomass (BM), and to increase 
energy efficiency in all the sectors of the national 
economy. At present natural gas makes the major 
contribution to Ukraine’s total primary energy 
consumption (37%) followed by coal (26%), nuclear 
energy (17%) and oil products (17.5%). Of the whole 
required volume of nature gas, only about 35% is covered 
by own production while 65% is exported mostly from 
Russia. The share of renewables in the total energy 
consumption is 2.5% including large hydro 2% and 
biomass (mainly firewood and peat) 0.5%. 

Price of natural gas in Ukraine has been rising 
constantly since 2005, from 61 to 305 $/1000 m3 in the 
first quarter of 2010 (Figure 1). The high price of natural 
gas is one of the strong drivers for bioenergy 
technologies introduction.  

At that biomass as fuel is comparatively cheap. 
Comparison of costs recalculated per energy content of 
the fuels shows that firewood and baled straw are about 4 
times as cheaper and wood pellets are 1.6 times as 
cheaper than natural gas intended for industrial and state-
financed organizations (Table I).  
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Figure 1: Rise in price of natural gas in Ukraine 
 

2 POTENTIAL OF BIOMASS 
 
 Ukraine has quite big potential of biomass available 
for energy production. The economic potential is 
estimated at 19-23 mtoe/yr, and it depends mainly on 
agricultural crops annual yield (Table II). Two main 
constituents of the potential are agricultural residues and 
energy crops – 10.2 mtoe and 9.6 mtoe respectively (the 
data of 2008 when Ukraine had the biggest crops harvest 
for the past 10 years). At that agricultural residues are the 
“real” part of the potential, and energy crops are the 
“virtual” one. At present there are only a few small pilot 
plantations of energy crops in Ukraine but fast 
development of this sector is expected in the near future. 
It is due to the fact that currently there are 4-5 mill ha of 
unused agricultural lands in the country of which, 
according to expert estimation, up to 3 mill ha can be 
used for energy crops production without causing 
competition with food and feed production. 
 
Table I: Comparison of prices of natural gas and solid 
biofuels 
 

Fuel type 

Typical 
price, 
EUR/t 

LHV, 
MJ/kg 

Cost of 
fuel  

energy, 
EUR/GJ 

Ratio: cost 
of NG 

energy*/ 
cost of BM 

energy 
Wood 
processing 
residues 0-0.87 11 0-0.08 >85 

Firewood** 17 11 1.6 4.3 
Wood 
pellets 70 17 4.1 1.6 
Wood 
briquettes 61 17 3.6 1.9 
Baled 
straw**  26 14 1.9 3.6 

* 6.7 EUR/GJ 
** delivered price 

 
Moreover Ukraine has further room to increase the 

biomass potential by approaching the European level of 
agricultural crops yield as now the yield of some crops 
like rapeseed, corn for grain and others in Ukraine is 2-3 



times as less than in Europe. Utilisation of the biomass 
potential can cover about 14% of Ukraine’s total primary 
energy consumption. 
 
 
3 RECENT LEGISLATION 
 
 With the view of encouraging energy production 
from biomass, Ukrainian Parliament passed two 
important laws in 2009. The first one is the Law of 
Ukraine “On Amendments to Some Pieces of Legislation 
of Ukraine with regard to encouraging production and 
use of biofuels” [1]. The law introduced a number of tax 
privileges for the participants of biofuels market. In 
particular, the producers of biofuels and producers of heat 
or combined heat and power from biofuels have been free 
of the relevant profit tax since 1.01.2010 for a 10-year 
period.  
 
Table II: Potential of biomass in Ukraine (2008) 
 

Energy potential, mtoe Types of 
biomass Theoretical Technical Economic
Straw of grain 
crops 14.21 7.12 2.32 
Straw of rape 2.06 1.44 1.44 
Residues of 
production of 
corn for grain 6.15 4.31 3.02 
Residues of 
sunflower 
production 4.68 3.14 3.14 
Secondary 
agricultural 
residues 0.79 0.64 0.44 
Wood biomass 1.77 1.45 1.14 
Biodiesel 0.97 0.97 0.48 
Bioethanol 2.43 2.43 0.85 
Biogas from 
manure 2.17 1.62 0.25 
Landfill gas 0.54 0.32 0.18 
Sewage gas 0.15 0.09 0.06 
Energy crops:    
- poplar, 
miscanthus, 
acacia, alder, 
willow 8.47 7.20 7.2 
- rape (straw) 1.36 0.95 0.95 
- rape (biodiesel) 0.64 0.64 0.64 
- corn (biogas) 1.03 0.72 0.72 
Peat (only 
renewable part) 0.54 0.32 0.28 
TOTAL 47.95 33.36 23.11 
 
 The second law is the Law of Ukraine “On 
Amendments to the Law of Ukraine “On Energy 
Industry” with regard to encouraging use of alternative 
energy sources” [2]. The law determined the green tariff 
for power produced from renewable energy sources. The 
minimum green tariff for biomass power plants is 12.39 € 
cents/kWh that is 2.3 times as higher than the regular 
retail tariff for the consumers of electricity. Comparison 
with other European green tariff shows that the value of 
Ukrainian green tariff for biomass plants is quite high. 
For example, it is higher than the German green tariffs in 
most cases except for some particular ones, for example 
for biogas plants and cogeneration plants ≤150 kW. It is 

expected that application of the green tariff will stimulate 
power production from biomass in Ukraine. 
 
 
4 CURRENT STATUS OF BIOENERGY 
TECHNOLOGIES 
 

Current status of introducing bioenergy technologies 
in Ukraine is the following. Over 20 straw fired boilers, 
mostly below 1 MW, are in operation in rural areas. 
About 500 modern wood fired boilers, mostly below 2 
MW, are already installed, and over 1000 old boilers, 
which were converted from coal and oil to biomass, 
operate on enterprises of forest and wood processing 
industry. Production of heat is feasible in Ukraine: 
payback period of wood and straw fired boilers is about 2 
years.  

Three big biogas plants are in operation in the 
country, and over 10 biogas plants are under 
construction/designing. Payback period of the biogas 
plants is 3-6.5 years taking into account the green tariff. 
The lower value of the payback period range is for the 
case when there is an income from sale of digested 
manure as a fertilizer and from the sale of emission 
reduction units. 

In 2009, a mini-CHP plant on the oil-extracting plant 
Kirovogradoliya obtained green tariff on the power to be 
sold to the grid. The installation operates on sunflower 
seed husks, and at the moment it is the only CHP plant on 
solid biomass in Ukraine. Further appearance of such 
installations is expected in the near future due to 
availability of the green tariff on power produced from 
renewables. Payback period of a typical mini-CHP plant 
is about 5 years for zero cost of biomass and 7 years for 
the cost of 17 EUR/t. If a mini-CHP plant is 
reconstructed from a steam or hot water boiler 
installation the payback period is 3.6 and 5 years, 
respectively.  

Still, some types of bioenergy equipment of domestic 
manufacture are missing in Ukraine’s market. They are 
biomass boilers > 2 MW, steam biomass boilers, and 
reasonably priced individual boilers of 10-50 kW 
including boilers for pellets. The latter would help to 
develop internal market for biomass pellets. 
 
 
5 CONCEPTION FOR BIOENERGY 
DEVELOPMENT 
 

Under the current conditions the following 
conception for introduction of bioenergy equipment in 
Ukraine till 2015 can be suggested (Table III). First, it is 
necessary to install biomass boilers since they have the 
shortest payback period and can directly replace natural 
gas for heat production. The first-priority equipment also 
includes wood and straw mini-CHP plants taking into 
account introduced green tariff on power production from 
renewables. Total capacity of the proposed equipment is 
8380 MWth + 100 MWe that gives opportunity to replace 
5.3 bill m3/yr of natural gas and decrease СО2 emission 
by 9 mill t/yr. Cost of the replaced natural gas is about 
1201 mill EUR, and cost of biomass which is used for 
operation of the equipment is about 243 mill EUR. Then 
money saving from the replacement of natural gas by 
biomass is 958 mill EUR. At that total investments 
required for this are 736 mill EUR (see Table III) that is 
1.3 times as less than the obtained annual money saving. 



So, introduction of the bioenergy equipment can be 
considered an attractive investment project. 

We consider that priority lines of bioenergy 
development must be determined in the state program 
which would have status of law that is would be 
compulsory for implementation. Ukraine’s national 
targets on biomass contribution to the total primary 
energy consumption should be fixed in an official 
document like Biomass Action Plan. Such a document 
was already drafted within the framework of a Dutch-
Ukrainian intergovernmental project “Biomass and 
Biofuels in Ukraine” (2008-2009). Biomass Action Plan 
for Ukraine identifies the main challenges of Ukraine’s 
biomass sector and suggests actions to solve the 
problems. One of the suggested actions is adopting a 
political declaration with a clear statement of the national 
targets on biomass. The following contribution of 
biomass/biofuels to the final energy consumption seems 
to be realistic: 1% (1.4 mtoe) in 2010, 5% (7 mtoe) in 
2020, 10% (14 mtoe) in 2030. 
 
Table III: Conception for the introduction of bioenergy 
equipment till 2020 
 
Type of equipment 
/ No of units 

Installed 
capacity, 
MWth+ 
MWe 

Replace-
ment of 

NG, 
bill m3/yr 

Required 
investments,

mill EUR 

Wood fired  
heating boilers 
0.5-10 MWth / 900 

450 0.26 21 

Wood fired  
industrial boilers, 
0.1-5 MWth / 400 

280 0.22 13 

Wood fired  
domestic boilers, 
10-50 kWth /35000 

1050 0.60 69 

Wood fired  
mini-CHPPs, 
1-10 MWe / 10 

100+50 0.21 137 

Straw fired farm 
boilers,  
0.1-1 MWth / 
10000 

2000 1.18 151 

Straw fired heating 
boilers,  
1-10 MWth / 1000 

2000 1.18 113 

Straw fired 
mini-CHPPs, 
1-10 MWe / 10 

100+50 0.20 137 

Farm boilers for 
sunflower  
and corn stalks, 
0.1-1 MWth / 9000 

1800 1.06 136 

Peat boilers, 
0.5-1 MWth / 800 600 0.34 28 

TOTAL 8380+100 5.26 805 
 
 
6 CONCLUSIONS 
 

Ukraine has good preconditions for the dynamic 
development of bioenergy sector. The main drivers for 
this are permanent rise in prices of traditional energy 
carriers and quite big potential of biomass available for 
energy production. Existing law on biofuels and the law 
on green tariff supports the introduction of bioenergy 

technologies for heat and power production. 
Effectiveness of bioenergy development in Ukraine 

depends a lot on coordination of activity in this sector 
and right choice of priorities. In our opinion, the 
government should appoint a single state body fully 
responsible for all the issues concerning bioenergy and 
for the coordination of work of all the institutions related 
to this sector. 

Priority lines for the development must be stated in 
the state program for bioenergy development in Ukraine, 
and financial sources for the program implementation 
must be clear determined. 

Existing legislation also needs further improvement. 
The law on biofuels and the law on green tariff have 
some week points to be corrected. In addition we suggest 
to exempt biomass as a fuel from VAT and grant a state 
subsidy to purchasers of bioenergy equipment in the 
amount of 20% of the equipment cost. 

One of the serious barriers for bioenergy 
development in Ukraine is distortion of natural gas prices 
for some kinds of consumers. The price for population 
and communal services is artificially low that renders it 
impossible to introduce bioenergy technologies in these 
sectors. Establishment of the market price of natural gas 
for all kinds of consumers is a necessary precondition for 
large-scale substitution of natural gas by biomass. 

National targets on energy production from biomass 
must be stated in a official document like Biomass Action 
Plan. We consider the following targets to be real: 1% of 
the total energy consumption at the expense of biomass in 
2010 (that is equivalent to consumption of about 1.4 
mtoe), 5% in 2020, and 10% in 2030. 
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