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ABSTRACT

This paper analyses changes in the modern industrialized pellet manufacturing in Bosnia and
Herzegovina, transition of industrial manufacturing, changes in industrial enterprises and
changes in industrial branches. Very important changes, closely connected with the introduc-
tion of technical- technological innovations and occurrences of new industrial pellet products,
have been made in the industrial structure of Bosnia and Herzegovina. Pellet manufacturing
from renewable sources of wood energy is ensured for the future as well. Pellet is manufactured
from quality dry sawdust, from local resources, our forests, and it is manufactured in Bosnia and
Herzegovina. Manufacturing pellet in such way ensures a constant price stability. Under pres-
sure, sawdust turns into bio-fuel which gives of clean and highly efficient thermal energy during
burning. Through technological process of pellet manufacturing, raw materials are dried which
maximally decreases moisture, and this ensures excellent burning and high energy value. The en-
vironmental impact of pellet is minimized because the normal amount of carbon dioxide emitted

Key words:

location factor, modern industry,
pellet, economy, Bosnia and
Herzegovina

into the atmosphere is not increased.

Introduction

Using pellet as, fuel for household furnaces, small building boilers
or regional heating systems, as well as for, thermal power plants, is
an amazing success story in Bosnia and Herzegovina in the past 10
years. (Nurkovié, R. 2010) Pellet, as fuel from wood remainders, was
created in the late seventies of the twentieth century in the USA, and
today, it has become the most advanced and the most used biomass
fuel. (Hohenstein. W.. and Wright L. L. (1994) Wood pellet is easy
to transport, it has a high energy value, it has competitive prices
in comparison to fossil fuels, it is easy to use due to its significant
level of automatization, it has a possibility to precisely define quality
parameters, it efficiently burns and it is produced mainly from the
wood industry waste. Pellet market is constantly growing, both on
European and domestic markets. The European pellet market is
currently valued at over 21 million tons (AEBIOM Statistical Report
2017).Bosnianand Herzegovinian capacities for pellet manufacturing
are between 400 and 500 thousand tons (AEBIOM Statistical Report
2017), and they are able to satisfy the rapidly growing domestic
market, and also realize export which keeps growing in the past
several years. Still, domestic pellet manufacturers, despite the quality
raw materials used, are not achieving the highest level of quality
which has become primary for the export to the European Union.
Development of the pellet market in the European Union is caused by
the series of natural and socio-geographic factors, and it has caused
a series of interesting economic implications. Studies on economic
growth in Bosnia and Herzegovina are most often used for evaluation
of local, regional and national implications for conduction of certain
development decisions. (Ivanovi¢ G. 2017)
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Social implications, which arise from the local pellet manufacturing
from any area in Bosnia and Herzegovina that produce energy from
biomass, may be classified into two categories: those that relate to
increase of life standard and those that contribute to the increase of
social cohesion and stability. (McKendrv. P. 2002) In the economic
sense, life standard relates to the level of consumption in households
or to the level of income. Other factors influence well-being of people,
and they do not usually have direct economic value. The analysis also
includes factors such as education, healthcare and environment.
Introducing employment in pellet manufacturing and source of
realized income, such as the energy production from biomass, could
help to stop the undesirable social trends (high unemployment levels,
depopulation of rural areas, and such). Rural areas in Bosnia and
Herzegovina suffer from a significant level of external migration that
negatively impacts the stability of population. Considering natural
resources and the tradition of using biomass energy in rural areas
of Bosnia and Herzegovina, starting a pellet manufacturing plant
may have positive effects on rural labor markets, especially through
direct employment, but also through support of related industries
and employment in those. (Nurkovi¢, R.2014)

Through ensuring energy supply based on personal sources, exposure
to the international change in fuel prices is minimized which in turn
decreases the risk of the increase of production and transport costs.
(Nurkovi¢, R. 2012a) The issue of security of the power supply has
become very important in the European countries in the past several
years. Increased use of pellet in Bosnia and Herzegovina, which is
present in a wide geographical sense, could ensure a long-term
access to supplies of power at relatively consistent costs in the future.
It is important to consider that increased use of pellet to produce
energy and the adequate increase in demand for pellet may impact
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the temporary deficiency in pellet supply in the periods of high
demand. (Moran.]. C.. Granada E.. Portciro J.. and Miguez J. L. 2004)

Methods and data sources

The methodological approach imperatively fits the purpose of
the paper, that is, the modern investments in the development of
Bosnia and Herzegovina. Studies on economic growth in Bosnia and
Herzegovina cover local and regional areas. Through collection of
data for the purposes of the article on commercial use of wood mass
in Bosnia and Herzegovina, as a resource for recovery and economic
growth, several different methods were used: quantitative field
research through questionnaires including 24 companies from the
wood processing sector in Bosnia and Herzegovina, then qualitative
field research using the interview method on a sample of 9 companies
from the wood processing sector in the central Bosnia, and analysis
of the secondary sources of information. In addition, interviews were
conducted with various institutions whose operative activities are
closely related to the research subject of the article. (Cosié, B., Stanié,
Z.,Dui¢, N.: 2011) Collection of the secondary data was conducted
on the basis of reports of the Chamber of Commerce of Bosnia
and Herzegovina, statistical institutes, entrepreneurs associations,
forestry administration, international agencies and associations.
Additionally, assessment in local municipalities about the industrial
manufacturing of pellets was conducted. Namely, based on statistical
data, we may clearly determine the direction of certain economic
activities and their interests in the pellet manufacturing in Bosnia
and Herzegovina.

Wood biomass potentials in Bosnia and Herzegovina

The concept “biological energetics” relates to all types of energy
gained from biofuel or the fuel which is gained from biological
materials; that is, biomass (FAO, 2004). Biological energetics offers a
possibility of decrease in emission of greenhouse gasses per unit of
manufactured energy, decrease in dependence on import of energy,
and at the same time, way to answer the increase of fossil fuels for
the energy supply of the population. (Nurkovi¢, R.2012) Bosnia and
Herzegovina is classified in a group of countries that have a high
percentage of territory covered in forest resources which implies to
a certain potential to manufacture energy based on a sustainable
usage of the forest biomass.Bosnia and Herzegovina has 3 231 500
hectors of forests and forest land available, which makes for 63% of
the land area of the country. Wood supply of forests in Bosnia and
Herzegovina is estimated to about 291 million m3, where 108 million
m3 is covered in conifer trees, and 183 million m3 is covered in
deciduous trees. The annual volume growth amounts to 7 942 299
m3, where it is 3 123 100 m3 for conifer trees, and 4 819 100 m3 for
deciduous trees. A possible annual volume of cutting is 7 235 500
m3, where 2 589 200 m3 is of conifer trees, and 4 646 300 m3 is for
deciduous trees, which is 706 700 m3 less than the annual volume
growth. The main types of trees are fir, spruce, white and dark pine,
beech, various types of oak, and in a somewhat lower number, there
are various types of noble deciduous trees such as maple, elm, ash,
and fruit trees (cherry, apple, pear). The average consumption of
firewood in Bosnia and Herzegovina households is approximately 7.7
m3 annually. Firewood consumption in rural and semi-urban areas
is greater by approximately 15% in comparison to the consumption
in urban areas (Agency for statistics of Bosnia and Herzegovina
2018).

Forest usage in Bosnia and Herzegovina has gone through
certain developmental stages. Through this development of forest
exploitation in Bosnia and Herzegovina, it has been a long way

from simple merchandise manufacturing and satisfying the needs
of natural manufacturing, all the way to the capitalist way of
merchandise manufacturing, and then, the industrial processing
of wood. (Nurkovié,R., (2018) The volume, the way of using it,
and the economic importance of forest products have reflected in
the relationship between people and forests, and in the measures
to care and protects forests as an exploitation objects (Musi¢ J.,
2013).Strategic documents of Bosnia and Herzegovina emphasize
that the biomass from forests, as well as the remains from the
wood processing industry, represent a significant potential for
the production of energy. In the Strategic plan and programme of
development of the energy sector in Bosnia and Herzegovina, it states
that currently there are only a few larger wood processing industrial
enterprises who have a cogenerative plants for biomass to produce
energy and which are currently in the function of pellets production.
Biomass share (mostly from wood and wood remains) in the final
energy consumption amounts to 9% at Bosnian and Herzegovinian
level in 2018. (Ivanovi¢ G.,017) Firewood is still extremely important
in rural areas and smaller municipalities where centralized heating
system is still not installed. In these areas, more than 60% of
households use firewood as a way of heating (Arnautovi¢., 2013).An
important question, that many authors and organizations are trying
to answer, considering the current level of manufacturing in forestry,
in government and private forests, is that the currently available
wood biomass for energy production in Bosnia and Herzegovina is
2.3 million tons annually (Table 1 and Figure 1).

Tablel. Available quantities of wood biomass for energy production, 2018.
Source: UNDP (2018): Potentials of using biomass from forestry and wood industry
in Bosnia and Herzegovina (rough draft of the study).

Types of wood | Conifer forests | Deciduous Total
biomass for en- forests
ergy production

m3 m3 m3
Woodlogs for 1711 1228 441 1230152
energy
Remains after 342181 261154 603 335
cutting and pro-
duction of wood
products
Chaff 314 848 401 432 716 280
Remains and 354 857 200 843 555700
waste after
production of
cut grade and
vaneer
Stump 314 848 334527 649 375
Total [m3/year]: | 1328446 2426 396 3754842
Total [t/year]: 557 947 1747 005 2304952
Total [tce] 298 866 840 422 1139288
Total [toe] 209223 588 343 797 567

Currently, forestry sector in Bosnia and Herzegovina is not able
to allocate adequate amount of funds from current activities for
additional investments to build primary infrastructure of forest
roads. All this points to the need to find additional sources of
funding with an aim to completely realize planned legitimate cutting.
(Domac.Richards K..and Risovic S.2005) Realization of the planned
volume of cutting would mean quantitative increase of market
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supply of forest products made from wood. During the analysis of
institutional capacities for sustainable use of forest biomass, it is
important not to neglect the capacities of private forest owners for
the production of wood biomass, moreover, because the analysis
of the quality of forest ecosystems in Bosnia and Herzegovina
has shown that private forests are of poorer quality, and therefore
very adequate for the production of wood biomass for the energy
production needs. In order to collect data about feasibility of private
forest owners to produce wood biomass, a research project named
“Possibilities for energy production from wood from small forest
properties in the region JIE (WESSPROFOR)” has been realized
within the project named “Strengthening education capacities for
development of forest politics and economics in the region of South-
Eastern Europe” - FOPER II, EFI. This research, amongst others, has
included forest owners in Bosnia and Herzegovina. The results of
the research conducted in Bosnia and Herzegovina show that most
(73%) of the surveyed recognize the benefits gained from wood
biomass production. In most cases, the surveyed believe that wood
biomass production from private forests may contribute to their
better use, as well as to ensure economic benefits for the owner.

Figure 1. Available quantities of wood biomass in Bosnia and Herzegovina,
2018.

Analysis of pellet manufacturing and pellet markets in
Bosnia and Herzegovina

Besides the wood biomass, as a starting raw material for pellet
manufacturing for heating, various types of biomass may be used,
such as agricultural remains in Bosnia and Herzegovina. (Nurkovi,
R., 2010) Pellets manufactured from agricultural remains have
a higher content of ash, however, sometimes it is not necessary to
hoarsely grind the raw materials, when theymay be directly put into
a hammer mill, as it is a case when straw is used as a raw material.
Pellet manufacturing will be mostly evened out throughout a year,
and the same goes for the demand, which peaks during the heating
season. The availability of those materials also varies throughout a
year, which means there is a need to store raw materials, as well as
the final product. Biomass is stored in open outside warehouses, and
it is then transported to central warehouses close to the plant as it is
necessary. (Lorber, L., 2010) It is necessary to ensure adequate silos
for storing pellet in Bosnia and Herzegovina.

The manufacturing level in the forestry sector depends on a
series of market and institutional factors. In order to improve the

production process and to enable a more efficient use of forest
resources, it is necessary to invest additionally into the infrastructure,
primarily into opening new forest complexes. Pellets were used
for the first time in Bosnia and Herzegovina in residential central
heating systems in 2008. Approximately 8% of all sold heating boilers
were pellet boilers, which means that it is the market leader in the
South-East Europe in the number of pellet boilers. This role is the
result of more than 20 years of research and development in the
area of burning wood chips. Bosnian and Herzegovinian companies
are creditable for introducing pellet boilers to the European Union
market, as well as to the markets of other European countries. Share
of the pellet boilers on the Bosnian and Herzegovinian market could
not be compared to any other market. According to the data from
the field, demand for products made from wood waste is existent,
however, due to the minimum supply, it is not able to be precisely
estimated. Increase in the prices of firewood, as a traditional fuel in
Bosnia and Herzegovina, and it’s growingly decreasing availability
on the market, will cause a greater demand for products made from
wood waste. To replace only 20% of the annual demand for firewood,
products made from wood waste, we would need to manufacture
briquette and pellet starting at 40,000 tons per year. The current
manufacturing of briquette and pellet in Bosnian and Herzegovinian
is estimated to 15,000 tons, from which almost 30% is exported.
Briquette prices on the Bosnian and Herzegovinian market are from
60 to 90 Euros/t, while the pellet prices, which is almost completely
exported, are 100 to 120 Euros/t (named are the wholesale prices,
without trading mark-ups). (Table 2, Figure 2, and Figure 3).

Table 2. Pellet manufacturing in Bosnia and Herzegovina, 2012-2018. Source:
The Agency for Statistcs of Bosnia and Herzegovina, 2012-2018.

Year Production in Price EUR Export in tones
tons in European

Union

2012 8.000 125 2.000

2013 9.000 130 3.000

2014 12.000 135 4.000

2015 15.000 130 3.000

2016 15.000 130 3.000

2017 16.000 135 7.000

2018 16.000 130 7.000

Figure 2. Pellet manufacturing in Bosnia and Herzegovina, 2012-2018.

Currently, there are approximately 25 manufacturers of
pellet boilers, and despite the recession, Austrian pellet industry
is anticipating positive market growth in 2018 as well. Pellet
manufacturing in Bosnia and Herzegovina has started in 2012 with
the capacity of 8000 t/year, and it has been continuously growing
during the past period, reaching approximately 16,000 tons in 2018.
Due to the fast growth of pellet manufacturing capacities, exports of
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smaller packages of pellet to Italy and Germany has grown. In 2018,
approximately 7000 tons of industrial pellets have been sold in the
countries of the European Union. The average price of pellet in 2018
was 20.6 Eurocents/kg, in comparison to 21.7 Eurocents/kg, which
was the average price in the long-run for February (since 2017). The
rapid change in the demand for pellet increases the competitiveness
for sawdust and shavings in the industry of chipboard boards.

Figure 3. Pellet manufacturing in Bosnia and Herzegovina, 2012-2018.

Pellets are more and more used also in larger boiler rooms of
industrial enterprises heating on biomass fuel (installed power >
30 kW) for heating larger residential building, service industries
and trading businesses. Pellet boiler manufacturer “KOVAN” in
the municipality of Gracanica satisfies international standards on
English and European Union markets, as mandatory standards in
cases for compensation, and these standards are also seen as a very
effective barrier when importing low-quality pellet. It is important
to emphasize that positive effects on development of pellet markets
in Bosnia and Herzegovina also have impact in several neighboring
countries. (Jovanovi¢ B.,Musi¢ J.,Lojo A., 2008) Since there is an
adequate supply of high-quality pellets from Bosnia and Herzegovina,
there is a possibility to successfully operate with pellet boilers as
well, and to expand those operations to England. The scope and the
growth speed of the market in Bosnia and Herzegovina point to a
very high potential for pellet furnaces, especially when the economic

conditions are favorable. Due to high oil and gas taxes, pellet use in
Bosnia and Herzegovina is almost completely competitive. Pellets
imported from Bosnia and Herzegovina have an important role in
supplying the European Union markets.( Nurkovi¢, R.,2012).

The European integration process and internationally signed
agreements represent a chance that Bosnia and Herzegovina is
includedinleadingtrendsin the European Union,and in this way,to get
a chance for such reforms that guarantee sustainable development in
Bosnia and Herzegovina. (Dole¢ek V., Karabegovi¢ I.,2013) In Bosnia
and Herzegovina, the main advantage in using biomass and as a
renewable energy source hides many potential, not only intentionally
planted plant cultures, but also waste materials in agricultural and
food industry, as stated above. Using biomass, we may produce gases
that could also be used in the production of energy. According to
conducted analyses so far, it is familiar that energy is used to produce
thermal energy in Bosnia and Herzegovina, especially in rural areas,
where it is mostly used to heat households and to cook. This part of
the biomass in the form of firewood is used in all cities, besides rural
areas, where there is no public heating network. Biomass in the form
of firewood has an ascending trend as a source of energy in Bosnia
and Herzegovina. Analyses show that the average consumption of
this biomass annually is estimated to approximately 1.3 million m3.
Based on (Table 3), we conclude that using biomass and its potential
from forests and wood industry waste is currently negligible, even
though it is approximately estimated to 1.3 million m3 in Bosnia
and Herzegovina, since the energy potential with its lower thermal
power of 10.28 GJ/t has amounted to only 8,139 TJ/annually. In the
past several years, briquette and pellet plants are being built, and
therefore, the interest, for using this resource, that is, biomass, is
growing. Some studies estimate that there were boilers installed in
Bosnia and Herzegovina, with the power of 100 MW.

Conclusion

Prices of raw materials used to produce pellet in Bosnia and
Herzegovina are competitive, and there is a significant potential of
the biomass from forest remains that is currently unexploited. In
the future, it is probable that the market in Bosnia and Herzegovina
will grow, especially if fossil fuels continue to follow the trend of
becoming more expensive, and this would have a positive effect on
the economy of Bosnia and Herzegovina, because its market would
become more independent. Wood pellet is a good alternative also
for fuels that are used in central heating systems, and there even is
a production of boilers and furnaces for central heating systems in
Bosnia and Herzegovina. Manufacturing pellet from forest biomass
in Bosnia and Herzegovina shows good results in the cost-benefit
analysis, and it is surely justified to invest in it. It is also positive

Table 3. Using energy potential of forest biomass and wood industry waste, 2018. Source: The Agency for Statistcs of Bosnia and Herzegovina, 2018.

FOREST BIOMASS Types of forests Quantity m3/year Quantity t/year Lower thermal Energetic poten-
power tials TJ/year
GJ/t
Deciduous 295,529 212,781 10.28 2,187
Conifers 202,866 91,290 10.28 938
Wood industry waste | Sawdust Deciduous 283,300 203,976 10.28 2,097
Conifers 145,227 65,352 10.28 672
Steaks Deciduous 212,425 152,982 10.28 1,573
Conifers 145,227 65,352 10.28 672
TOTAL 1,284,624 791,733 10.28 8.139
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that by opening plants, there would be new jobs opened, and this
stimulates development of the economy. Besides that, biomass may
be used as a renewable source of energy, and it is familiar that the
European Union invests in sustainable development, and it has
special funds for renewable sources of energy.

For the same capacity, it is more cost effective to have one plant
and manufacture in several shifts, because the transport costs are
relatively low, and a smaller investment cost is required as well. A
positive aspect of operating in several shifts is that there is a greater
possibility for employment. In this way, the internal rate of return
is increased with starting conditions, however, it also become more
sensitive to the changes of prices of raw materials and final products.
This paper showed that it is the most cost effective to produce wood
pellets in several shifts and in many macro locations. Also, for using
forest remains in one local community, one plant is sufficient and
adequate. In Bosnia and Herzegovina, a powerful growth of domestic
industry of pellets, with political support, as it is present at the
European Union level. An ambitious goal of the European Union to
achieve 20% of energy from renewable sources until the end of 2020
is hart to achieve without politics that supports and stimulates the
development of renewable energy sources.
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