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Abstract: Primary energy mix in Kosovo with 98 % consisting of lignite 
and only 2 % of water is far from portfolio of primary energy sources which 
could contribute to a sustainable and environmental friendly energy supply of 
the country. In order to improve the situation, government is supporting activ-
ities in favor of upgrading of electricity production capacities based on Re-
newable Energy Sources. Corresponding action plans and feed in tariffs are 
already in place. However, prior to any investment, one needs specific results 
on available potential. Current study provides results of the analysis of Ko-
sovo potential for energy production by using of agricultural crops. Study is 
based on national statistics on available agricultural crops in Kosovo and pro-
vides results on biomass potential of crops, corresponding energy potential 
and an assessment of financial cost of energy produced.  
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1. INTRODUCTION 

Like all other European countries, Kosovo is in process of meeting of the 
obligation related to covering of a substantial portion of its demand for energy 
by renewable energy sources. In this context, it is designed the National Re-
newable Energy Action Plan (NREAP 2011-2020) [1], where the obligatory 
targets for the share of renewable energy is set at the level of 25 % of the 
total energy consumed in 2020. However, Kosovo will aim a higher objective 
of 29.47% of gross energy final consumption until 2020. In order to support 
such ambitious plans  government supported a study with main goal to iden-
tify the potential of all types of biomass in Kosovo, to assess the amount of 
electricity and thermal energy and co-generation of electricity and thermal 
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energy, and to perform an adequate economic analysis of utilization of exist-
ing biomass in Kosovo. Current paper provides results and analysis related 
to energy potential of agricultural crops. 

2. PRODUCTION POTENTIAL AND QUALITY OF CROPS BASED 
BIOMAS 

Crops commonly cultivated in Kosovo that could have potential for pro-
ducing biomass suitable for energy production consist of group of cereal 
plants (wheat, rye, barley, oats and maize) and the group of plants harvested 
in the green condition (green wheat, green rye, hay, grass, etc.). In the current 
paper only the biomass potential which could be derived from solid waste of 
agricultural crops is presented. Assessment of the amount of waste that can 
be obtained by cereal plants usually is done based on the ratio between the 
amounts of fruits and measures the respective plant. Based on such ratio in 
the relevant studies reported in the region [2] and cereal production reported 
in 2013 [3], the data were extracted for total production of biomass from waste 
of cereal plant in Kosovo 

In the general case, the percentage of waste from cereal plants that can 
be used for energy needs ranges between 10-40 % [4]. Having in regard of 
insufficient industrial development and practice in region [5], it may be as-
sumed that only 30 % of total existing potential could be used for energy pro-
duction, means 30 % of 438,940= 131,682 t/year 

 
Table 1: Cereal plants, wheat production and biomass from their waste in 2012 

Type of  
cereals 

Area (ha) 
Wheat pro-

duction            
(t/year) 

Mass of 
fruits/ 

Mass of 
plant 

Mass of 
waste from 

cereals 
(t/year) 

Wheat 102,918 345,027 1:1 345,027 

Rye 253 740 1:1.2 888 

Barley 568 1,808 1:1 1,808 

Oat  2,294 4,913 1:1 4,913 

Maize 22,758 60,353 1:1 60,353 

Maize (mixed) 8,423 25,951 1:1 25,951 

Total 137,214   438,940 

 
The quality of a biomass may be assessed based on energy which could 

be released per unit of the biomass, known as heating value or caloric value. 
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Heating value is the parameter which describes the amount of energy re-
leased by the fuel (biomass) during the combustion. For practical purposes, 
usually one uses Low heating value Hu (kJ/kg). Low heating value of biomass 
depends on chemical ingredient among which is also moisture. The moisture 
of biomass depends on type of biomass but also on storage conditions and 
pre combustion preparation procedures. If good preserved, waste of agricul-
tural crops may reach in equilibrium conditions moisture of around 15%. Re-
spective low heating values valid under such conditions are presented in Ta-
ble 2. 
 
Table 2: Low heat value of waste from agriculture cereals [6] 

Type of cereal plant Low heat value   Hu (kJ/kg) 

Wheat 14,000 

Rye 14,000 

Barley 14,200 

Oat 14,500 

Maize 13,500 

 
Another important parameter influencing final energy which can be obtain 

from a certain amount of the biomass is combustion technique and efficiency 
of the combustion process, which is expressed in terms of efficiency of plant 

producing energy, η.  
Hence, the annual energy that can be produced by combustion of waste 

of agricultural crops (or any other type of biomass) can be determined by the 
following expression: 

(1)                                 η⋅⋅= ubm HmE  

Where: 

E (kJ/year) - Annual energy production (electrical or thermal), 

mbm(kg/year) –mass of biomass harvested annually, 

Hu (kJ/kg) - low heat value, 

η (-) - efficiency of the plant for energy production (power plant, heating plant 

or co-generation plant)  
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2.1. Energy production potential from agricultural crops 

In order to reduce the costs for transport and storage as well as for the 
purpose of efficient combustion, the solid biomass respectively solid waste 
originating from agricultural crops is recommended to be packed in the form 
of compressed pellets in cylindrical or prismatic shape with different dimen-
sions, depending on the used technology for compressing. For example, in 
the case of cylindrical shape, dimensions could be: diameter = 60cm, length 
= 120cm, whereas in the case of prismatic shape, the dimensions could be: 
width = 120cm, length = 200cm and height = 85cm. The process of burning 
biomass derived from agricultural crops is characterized by significantly 
higher emission of harmful particles and ash compared to the amount of these 
substances that can be emitted respectively generated during combustion of 
forest biomass. Consequently the combustion technology of crops based bi-
omass differs from that of forest biomass but not that much in terms of their 
efficiency [7]. Therefore it can be considered that the efficiency of the equip-
ment for the production of electricity, heat and cogeneration from biomass 
originating from agricultural crops is the same as the efficiency of these de-
vices in case of forest biomass. For the scope of current study efficiency of 
power plant for electricity production is considered 35 %, efficiency of heat 
production plant 85 % and efficiency of the cogeneration plant 80 % (20 % 
efficiency of electricity production and 60 % of thermal energy production).    

Based on annual production potential of solid biomass (131,682 t/year), 
corresponding heating values and efficiency of energy production plants, fol-
lowing energy amounts can be produced by burning of biomass originating 
from residues of agricultural crops: 

 
Fig. 1: Energy production potential of agriculture biomass 
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2.2. Cost of energy production from agricultural crops 

Cost of energy production from biomass in general, hence also from ag-
ricultural crops, represents the sum of: 

• Investment costs 

• Operation and maintenance cost and 

• Cost of biomass 
Investment cost depends on the specifics of the energy production plant 

such as capacity of the plant, technology used etc. The required capacity may 
be calculated based on the number of expected operating hours of the plant 
within a year. It is considered that power plants for electricity production op-
erates 6,000 h/year, while power plants that are used for heating and co-
generation operates about 3,500 h/year [8]. Thus, based on the quantities of 
energy that can be produced it can be found total capacity of the respective 
plants e.g. the total power of the plant that might be installed for electricity 
production based on combustion of sold biomass from agricultural crops is 
(15.43 ktoe*11,620 MWh/ktoe)/6,000h = 30 MW. Specific investment cost is 
estimated to be 2,250Euro/kW and operation and maintenance costs may be 
about 2% of the total investment cost per year. 

The annual cost of the investment is determined by multiplying the total 
investment value with the annuity factor which takes into account the annual 
depreciation of capital invested and lifetime of respective power plants. For 
the purpose of this study it is considered that the rate of capital depreciation 
is 7%, while the lifetime of plants 15 years [9]. On the other hand, considering 
that the cost of biomass of agricultural crops is about 40 €/ton, one can cal-
culate the cost of electricity production which in this case is 78 €/MWh (Fig. 
2). A similar procedure is followed for calculation of cost of heat and co-gen-
erated energy. 

 
Fig. 2: Cost of energy production from agricultural crops 



Faculty of Mathematics & Natural Sciences – FMNS 2015 
 

32 

3. CONCLUSIONS 

In order to reach target’s set in RES Action Plan 2011-2020, Kosovo 
plans to produce 9 ktoe from solid biomass. According to the results of pre-
sent study, Kosovo has potential for production of up to 15.43 ktoe electricity 
based on combustion of crops based biomes. It means if Kosovo uses only 
ca. 60 % of crops based biomass potential, it can easily fulfill the set target in 
RES Action Plan. One other issue relevant by upgrading the capacities for 
energy production based on RES is feed-in tariff. The actual feed-in tariff for 
electricity produced by combustion of solid biomass in Kosovo is 71.3 € 
Eruo/MWh, means below the electricity production price calculated within cur-
rent study. Hence, even though the estimated price of energy production 
within current study is indicative, it may give reason to reanalyze the existing 
feed-in tariffs in terms of they level. 
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