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ECONOMIC VALORISATION OF THE CEREALS’ STRAW 
VALUE 

 
VALORIFICAREA ECONOMICĂ A PAIELOR DE CEREALE 

 
 

V. ZEKIĆ*, V. VUKOJA* 
 
Certainty that under this dynamics of expenditure fossil fuels will very 
soon become deficient belies greater utilization of other sources of energy. 
Biomass, due to its great potential and ability of renewal, is especially 
interesting for energetic exploitation. Considering the ratio of the 
exchange rate of 1.38 tons of straw for 1 ton of coal, and calculated coal 
purchase price 27.63 €, one may come to a conclusion that the value of 
straw as an energy sources makes 12.12 €/ton (on a parcel).  
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INTRODUCTION 

 
Limited sources of fossil fuels, whose reserves are estimated to a 

period of 30-40 years, guide mankind to look for an alternative for until 
now most widely used energy sources. Lack, or actually the plenitude of 
energy, is conditioned by the course of development in technology and 
economy. This is especially apparent if we know that the energy obtained 
by organic conversion, or the energy of biomass, available from the time 
immemorial, is nowadays drastically neglected in our area, as well as in the 
world.   
 

METHOD OF WORK AND DATA SOURCES 
 
 Regardless of the broad studying of the aforementioned problematic, 
it is very difficult to determine the value of the straw as a by-product. In the 
evaluation of the straw value two basic principles can be applied: 1) 
Principle of replacement and 2) Harvest principle. In the first case, it is the 
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replacement price of the observed material by another material, or in the 
other case processing (utilisation) price which shows the increase of the 
value achieved by the use of the observed material.  

Since it is very difficult to talk about the increase of the value in 
production which uses biomass as energy, it is possible to apply only the 
first principle, the principle of the replacement. In other words, it is possible 
to make a comparison with the coal, where all the expenses of the straw 
preparation should be subtracted from the calculated straw value. System of 
round cylindrical bales has been chosen as a method of preparation.  

Calculation of expenses for the use of operating and binding 
machines has been carried out based on the previously developed model* 
implemented through the computer programme.  

  
RESEARCH RESULTS 

 
Calculation of the fuel value which is to be replaced was derived with 

the use of coal from local resources. When comparing two potentially 
replaceable sources of energy, heat power represents one of the main 
indicators of the observed materials’ usability as fuel. Basic characteristics 
of different kinds of coal are given in Table 1†.   

Table 1  
Characteristics of certain kinds of coal 

Coal class Group within the class 
Energy value 

(MJ/kg) 
Lignite Lignite A <14,6 

  Lignite B 14,6-19,3 
Brown coal  19,3-26,7  
 Hard coal  24,4-32,5 
Anthracite  >32,5 

 
 

Main energetic features of different kinds of biomass with standard 
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humidity contents, when the very same is suitable for energetic utilisation* 
are shown in the following table (Table 2).  

Table 2 
Energy value of certain biomass kinds 

Material  
Energy  
(kJ/kg) 

Cereals straw  16.200 
Cornstalks 17.100 
Soy-bean straw 18.200 

 
The average value of the cereals’ straw is 14 MJ†; if lignite from 

local resources (19,3 MJ kg‡) is used as the energy source to be replaced it 
is possible to reach the exchange rate of 1.38 tones of straw for 1 tone of 
lignite.  

The first step in estimating expenses of the straw preparation is to 
make a preliminary estimate for the use of operating and binding machines. 
The calculation includes use of a tractor MTZ- 820 for exploitation in the 
transportation and manipulation process, John Deere – 592, model 1.81 M 
regular press, Zmaj – 401 trailers, pick – up device and unbind device Zmaj 
– 402. Expenses of the straw exploitation include expenses of straw 
preparation, transportation to the storage location, manipulation and storage 
expenses. 

Based on the expense calculation towards certain categories and 
given efficiency, it is possible to come to the final expenses of preparation, 
transportation, and manipulation of the straw packed in cylindrical bales. 
The calculation includes all the expenses established in the previous stage of 
work, while the expenses of storage were calculated through the assumed 
loss of the used straw estimated to 20%. Overview of total expenses for 
preparation of the straw in shape of cylindrical bales is given in table 3. 
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Table 3  
  

Calculation of total expenses for preparation of the straw in shape of 
cylindrical bales 

 
Category of expenses 

(by operations) 
Expenses   

(d/t) 
Structure   

(%) 
Baling   4.84                31.21 
Material- connecting materials  0.59                  3.79 
Loading and transportation 5.19                33.44 
Manipulation 0.92                  5.94 
Unwrapping   1.39                  8.95 
Storage 2.59                16.67 
Total   15.52              100.00 

 
 

CONCLUSION 
 

 
Certainty that under this dynamics of expenditure fossil fuels will 

very soon become deficient belies greater utilization of other sources of 
energy. Due to its great potential and possibility of renewal, biomass is 
particularly interesting for energetic exploitation. The most available parts 
of the biomass are wastage and by-products of the forestry, wood industry, 
agriculture, and primary treatment of agricultural products. 

It has been ascertained, by the calculation of the expenses, that the 
price of preparation for one tone of cereal straw by the system of cylindrical 
bales costs 16,29 €. Considering the ratio of the exchange rate of 1.38 tones 
of straw per 1 ton of the coal and that the purchase price of the coal is 
calculated with the market price of 27.63 €, it is possible to conclude that 
the value of the straw, as an energy source, makes 12.12 €/ton (on a parcel). 
It is, therefore, possible to draw a conclusion about great potentials of the 
straw as energy source.  

In the development of technological solutions, advantage has to be 
given to those technological solutions that are already outspread in practice. 
This is conditioned, firstly, by very low investment power of agriculture, as 
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well as by the low qualification structure of the manpower in agriculture. 
Achievement of such complex goals can only be accomplished with 
stimulant measures from adequate state institutions. On the other side, an 
increase of the energy utilisation of the straw would have positive influence 
on the development of rural areas and employment of the local population. 
The assumption is that with the increase in production of energy in rural 
areas, due to the exploitation of the biomass, conditions would be created to 
keep inhabitants capable for work, yet latently unemployed in provincial 
and industrially insufficiently developed regions. The state should 
encourage domestic industry to produce equipment for energy utilisation of 
the biomass. Apart from that, it is necessary to enable for as large number of 
potential biomass beneficiaries as possible to learn about the potential use of 
the biomass as energy source.  

Starting direction in energy utilisation of biomass is creating 
conditions where agricultural households will use their own by-products to 
produce energy, in as large number as possible, in other words, stimulate 
organising more independent farms in terms of energy production. In this 
case, transportation expenses for the remaining of biomass are relatively low, 
which presents important condition of the prudence of the entire process. 
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