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ABSTRACT
Bosnia and Herzegovina today fulfills its needs for primary energy mainly from fossil fuels.

In spile of significant resources of all renewable sources of energy and despite evidently open possi-
bility for their utilization, these resources (except for, partly, hydro-power) have practically not been
used to date. Due to its climatic situation, Bosnia and Herzegovina is very rich in woodland. Thus the
production, harvesting and processing of timber is one of the countiy's oldest economic activities, and
also has nowadays major strategic importance for the country's economic development.

The purpose of this paper is to point out the energy potential of wooden waste, as a compo-
nent of still insufficiently utilized biomass in Bosnia and Herzegovina. In this paper, attention is pri-
marily focused on results of research in the area of estimation of obviously significant energy poten-
tial of wooden waste produced in rather widespread wood and timber industry of Bosnia and
Herzegovina. Preliminary research of this resource carried out to date showed that technical poten-
tial of biomass from timber waste is approx. 8,5 PJ.

Keywords: renewable energy resource, biomass, wooden waste

1. PRELIMINARY NOTES

Due to its climatic situation, Bosnia and Herzegovina is very rich in woodland.

Thus the production, harvesting and processing of timber is one of the country's oldest eco-

nomic activities, and also has nowadays major strategic importance for the country's eco-
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nomic development. These years-long traditions in timber processing were interrupted in thel
1990th by local wars in connection with the collapse of the SFR of Yugoslavia. That's
aspects of necessary reconstruction and restructuring work were analysed by several organ-]
isations (USA1D, EU, IFC and GTZ, among others) in the framework of international aid
for reconstruction. Not least due to globally aggravating climate changes, efforts were
increased in Europe to intensify the sustained use of re-growing raw materials and widen-
ing their utilisation in the national economies, and thus considerably contributing to the
safeguarding of man's future.

One element of a more sustained utilisation of resources is the analysis of methods
of their best possible exploitation and use. This includes the discussion of possibilities to
utilise residue materials of processing procedures and stocks that are not yet subjected to :|ft
industrial recycling. This paper follows that approach by displaying the possibilities of the ЈЦѓ
economic utilisation of residue sawmill timber and small timber in Bosnia and Herzegovina. ЈЦ

2. GENERAL SITUATION AND SUMMARY OF BASIC CONDITIONS Ц

HI
2.1 Forestry, timber and paper industry in Bosnia and Herzegovina !|?V

Forests and woodland cover 53 % of the entire territory of Bosnia and Ш.
Herzegovina, i.e. c. 2.7 mill. ha. This includes high forests with a portion of 47 % (1.3 ЈЦ
mill, ha), coppice forest with a portion of 34 % (900,000 ha) and uncropped woodland 3
with a portion of 19 % (500,000 ha). Average annual growth (volume) in all these wood- | ?
lands is about 10.5 mill. m3. The entire area of woodland in the entity Federation of ЈЦ
Bosnia and. Herzegovina is 1,135,931 ha, i.e. 56 % of the country's territory. These are |Ц ;

natural forests (95 %) and only 5 % artificial (planted) woodland, which is an advantage Ц
against other countries. The annual softwood budget is 1,493,000 m3, that for hardwood Ш
is 2,332,000 ra3. Out of this volume 2,600,000 m3 are cut, with 1,300,000 m3 of timber ft
being high-grade veneer roundwood for sawmills (pine, fir, spruce, beech, oak), c. II
1,300,000 m3 cellulose wood and 560,000 m3 firing wood for households. The woodland ff
of the Federation of Bosnia and Herzegovina is unfavourably structured. 54 % of the area J
are covered by high forest; coppice forest, undergrowth and basket willows cover c. 29 "If
%, 12 % of the area are afforestable, 5 % others. The wood reserves are altogether (high | f
and coppice forests) distributed between softwood (37.73 %) and hardwood (62.27 %). Ц
The Bosnian forests are positively distinctive from those of other European | | ;
Mediterranean countries because of their wide range of species. The major tasks of :§§.
forestry are the cultivation, care for and utilisation of the forests. Major products are Ц
roundwood (softwood and hardwood), sawtimber, PTT poles, mine timber, seeding and -|§
planting stock, charcoal, game, and by-products (forest berries, mushrooms, officinal If
plants etc.). Ш

The enterprises for mechanic and chemical wood processing are working on the
existing raw material basis. Since their products and capacities exceed the capacities of the
Bosnian market some of them are focusing on export. Bosni and Herzegovina has consider-
able capacities in the wood industry. The trend toward export has continued after the war
with special attention to an increasing portion of final products or a higher level of process-
ing of products. There are many sawmills in Bosnia and Herzegovina which are able to pro-
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duce about 2,000,000 m3 sawtimber a year. Since many timber processing firms specialised
in final products are not exhausting their capacity (partially or completely
damaged/destroyed during the war) considerable quantities of sawtimber are exported. The
wood industry in the Federation of Bosnia and Herzegovina has the advantage against other
industries that the required raw material is available in sufficient quantities, which grants
some degree of reliability and good export chances. So, forestry and wood industry are
closely interlinked and complement each other. Timber processing can be divided into the
following sections:

Primary timber processing - sawtimber production; Sawtimber production has cen-
tury-long traditions. Bosnian beech is one of the most valuated species in the world, so that
beech sawtimber is considered a highly estimated product in the markets. In addition, saw-
timber is produced out of oak, soft hardwood and softwood, as fir/spruce and pine:

a) Veneer production: peeled veneer for the production of boards and pressed leaf wood,
sawn veneer for the coating of various types of boards in the furniture industry.

b) Board production: production of strip board; production of MDF-board; production
of solid wood board. All these types of board are used in furniture production and interior
construction.

c) Parquet production: production of classic and mosaic parquet - beech (steamed, non-
steamed), oak, pine, maple, ash.

d) Production of matchboard, inlaid-strip flooring, packing material
e) Production of wooden vendor parts
0 Production of elements of staircases, interiors etc.

Production of construction elements - joinery products; In Bosnia and
Herzegovina, there are considerable capacities of construction element manufacturing, incl.
for export purposes. Windows and terrace doors are made of high-quality fur, spruce and
pine timber: windows and terrace doors with and without glass, with aluminium rain barri-
ers; two types of interior doors: solid wood and veneer doors of all types of natural veneer;
entrance doors and garage gates made of beech, oak pine, fir, and spruce timber.

The production of these joinery products fully meets the demand in Bosnia and
Herzegovina and can be also offered for export.

Furniture production; There are many furniture manufacturers. Their capacities
exceed the domestic demand, so that considerably volumes are exported, particularly to
western Europe, USA, Australia, Asia, Croatia, Slovenia, Serbia, Italy, Germany, England,
France, Hungary and Slovakia. The major products exported to the ex-Yugoslavian coun-
tries are solid wood and plastic film covered chairs, tables and plastic film covered furni-
ture. This industry employs well-trained specialists who contribute to the production of
high-quality furniture with their expertise: Furniture made out of board materials and solid
wood. Production of solid wood furniture, Production of plastic film covered furniture,
Production of dining room and restaurant furniture, Production of kitchen furniture,
Production of traditional Bosnian-style furniture, Production of office furniture (sets and
single pieces), Production of school furniture, Production of pre-fabricated houses

Cellulose and paper industry; In Bosnia and Herzegovina, the chemical timber
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processing industry produces the following products: cellulose, paper, cardboard and pro-
cessing supply products made out of paper and cardboard. The production of cellulose and
paper has long traditions in the Federation of Bosni and Herzegovina. The major raw mate-
rial of cellulose and paper production is wood fibres. Waste paper is used as a complemen-
tary product to wood fibres. The production of sulphate cellulose and semi-chemical pulp
enables the making of the following products: sack paper, semi-chemical floating, JSG
paper, fluting cardboard, different types of bags.

The producers of cellulose and paper, as e.g. "Natron" Maglaj are able to both
meeting the demand for packing products in other industries of Bosni and Herzegovina and
exporting cellulose. The paper processing industry has the following capacities: sodium and
packing paper (55,000 t), printing, writing and toilet paper (c. 135,000 t), fluting cardboard
(3,500 t), sodium bags (220,000,000 pcs.), packing material for chrome-cartons (10,000 t),
although these enterprises are currently using only 15-20 % of their capacity.

2.2 Wood industry production in the Federation of Bosnia and Herzegovina

The available data draw the following picture of the situation in the Federation of
Bosnia and Herzegovina:

Table 2: Timber processing and products, except furniture

Sawtimber out of softwood
Sawtimber out of beech wood
Veneer
Parquet
Mosaic parquet
Other sawtimber

Units
mJ

mJ

mJ

mJ

m~
mJ

1997
134,691
84,075
3,012

143,924
38,933
3,012

2001
275,884
106,256
13,810

189,875
39,474
13,870

Table 3: Construction elements in the Federation of Bosnia and Herzegovina

Construction
elements/joinery products

Unit
pieces

1997 ^
25,728

2001
117,328

Table 4: Furniture production

House furniture
Kitchen furniture

Chairs
Sitting suites

pieces
pieces
pieces
pieces

21,659
118,120
633,509

6,403

81,079
104,001
215,989
24,779

3 WOOD RESIDUES IN THE CANTON OF SARAJEVO, FEDERATION
OF B&H AND B&H

There are no precise data and statistics about the waste wood stocks in Bosni and
Herzegovina. Estimates are done on the basis of the data given by the forestry associations
that manage the felling activities, and on data on the utilisation rate of the individual tree
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species. Estimates done in the Canton of Sarajevo are exemplary, and the same could be
done in the Federation of Bosnia and Herzegovina and in Bosnia and Herzegovina accord-
ingly.
In the Canton of Sarajevo, the forests are managed by the company "Sarajevo - §ume" which
submitted the following data:
- c. 63,000 ha woodland in the territory managed by this company
- gross felling volume: c. 173,000 m3 (softwood: 101,000 m3 - 58, hardwood: c. 72,000

m3 - 42 %);
- net felling volume: c. 144,000 m3 (softwood: c. 83,000 m3 - 58 %; hardwood: 61,000

m3- 42 % hardwood)

Use of softwood in the Canton of Sarajevo:
- c. 64.800 ui3 - 78 % - roundwood
- c. 8,700 m3 - 10.5 % - mine wood
- c. 9,500 m3 - 11.5 % - cellulose wood

Use of hardwood in the Canton of Sarajevo:
- c. 16,000 m3 - 26 % - roundwood
- c. 45,000 m3 - 74 % firing wood (household heating)

Utilisation rates:
- c. 82,5 % - conifers (softwood)
- • c. 84 % - deciduous trees (hardwood)

On the basis of this utilisation rate it is possible to calculate the volume of wood residues
remaining in the forest. In the Canton of Sarajevo it amounts to 14,100 m3 softwood residues
and 9,760 m3 hardwood residues. This means that in the Canton of Sarajevo 68,900 m3 soft-
wood and 51,240 m3 hardwood are available for further utilisation.
This analysis also dealt with the efficiency rate in primary production:
- c. 21,454 m3 softwood residues after primary production (cutting/sawing),
- c. 6,720 m3 hardwood residues after primary production.

The volume of wood residues after secondary timber processing must be added to the above
quantities. If an analogue calculation is done for the Federation of Bosnia and Herzegovina,
taking into consideration the sawn volume of wood in the Federation of Bosnia and
Herzegovina, secondary wood processing in Bosnia and Herzegovina (paragraph 2) and the
efficiency rate, the following results:
- c. 500,000 m3 wood residues,

or in the whole of BaH, including both entities:
- c. 1 mill, m3 wood residues.

The data mentioned above are the first of their kind in Bosni and Herzegovina.
Although they are estimated figures it is possible to use them for the assessment of the vol-
ume of wood residues in Bosnia and Herzegovina since this assessment relies on exact cal-
culation results for the Canton of Sarajevo (annual wood harvesting volumes and efficiency
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rate of the various processing methods).

3.1 Significance in terms of environmental policy

The use of timber, wood residues and other biomass becomes increasingly impor-
tant in the world because of the global problems of raw material and energy supply. On one
hand the production of this raw material also in developing countries is relatively simple and
requires just low investment, in addition to low transport expenses. On the other hand, pub-
lic attention and perception by politicians is growing in view of global warming and the
problems of supplying large parts of the world's population with energy carriers. This
becomes evident in the first trans-border efforts'to resolve the climate and energy problems.

In addition to these global aims of environmental protection further, locally impor-
tant advantages of wood residue utilisation become effective in developing countries as
Bosnia and Herzegovina is:

• reduction of dependence to energy imports;
• creation of an additional market for the domestic agriculture and forestry;
• creation of jobs in the de-centralized recycling industry,
• creation of jobs in engineering and plant construction and its research and devel

opment facilities;
• saving of fossil, finitely available raw materials;
• protection of the environment by the absence of illegal tipping sites or unregulated

burning down; and
• reduction of air pollution.

3.2 Difficulties and deficits
Currently it is not only the technological situation which stands in the way of the

utilisation of wood residues in Bosnia and Herzegovina, but there is also a number of eco-
nomic and local problems, including:

• insufficient sensitisation of companies;
• insufficient sensitisation of the communities and their limited influence;
• insufficient-knowjedge of the decision-makers in the economy about the assets and

opportunities that arise from wood residue recycling;
• insufficient financial resources for changing the way of handling residual material

in the companies;
• insufficient macro-economic incentives.

3.3 Economic framework conditions and (expected) prices in Bosnia and
Herzegovina

Since exact cost and price data are not yet available in Bosnia and Herzegovina, an
estimate is made on the basis of analogism with Germany market.

To estimate such data for Bosnia and Herzegovina it is necessary to adjust the costs
common in Germany accordingly. Principal repayments can be considerably reduced by the
use of domestic plant technology. Compared to the costs of existing heating technology that
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burns wood and wood residues savings of c. 50 % can be assumed. This applies to both

plants of a lower capacity up to 1.5 MW and existing buildings and areas. Labour costs can

also be deemed lower (c. 30 %) in Bosnia and Herzegovina. As to the use of wood residues

from timber processing which are currently tipped in „illicit" tipping sites, the costs of bio-

mass can be neglected. On the basis of the suppositions above the costs of application in

Bosnia and Herzegovina can be estimated as follows (Figure 1).

Power generation costs
Market price feeding

Q Market price consumer price

20 MW

Figure 1: Cost estimate per MWli for various volumes of transformation of wood

residues into electric current in Bosni and Herzegovina

With the currently achievable efficiency rates of plants for the transformation of wood

residues into electricity profitable operation is achievable under the following conditions:

• possibility of power-heat combination (heat emission: c. 1,500-2,000 h/a),

• minimal costs of wood residues (costs < 6 15/t),

« low investment costs because of the existence of land owned by the company and

domestic construction services.

» lower investment costs in lower capacity categories by the partial use of domestic

plant technology.

With these assumptions given the cost structure of electricity generating plants on

'he basis of wood residues in Bosnia and Herzegovina is estimated in Table 5. The resulting

cost structure is shown in Fi«ure 2.. potential earnings from the sale of heat (c. 1 KM/m2

housing space) ower not included. -W.f ;;ts-£i
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Table 5: Estimated costs of plants for the transformation of wood
residues into electricity in B&H

investment costs

^Capacity el. MW

j Years of depreciation

^Nominal interest

•Operation hours (h)

Operation hours of heat emission (h)

.Fuel expenses

'Employees (Empl.)

Costs /Empl.*a

•Variable costs

Maintenance

Spec. costs/MWh

'Electr. efficiency

ICaiorific value (MWh/t)

6 250.00C

0.2C

15

6%
5.00C

2.00C

€ 15.0C

e i ,000.0c

2.0%

1.2 %

6 1.4C

20°/<

3i

€ 2,500,000(6 20,000,000!€ 22,000,000

1.00

15

6%

5,000

€ 15.00

6

€ 1.000.00

(__I0_%

1.2%

€ 1.40

13°/<

3.8

5.00| 10.00

15| 20

6 % 6 %

7,000| 7,000

1,500!

€ 15.001 6 12.00

13! 15

€ 1,000.001 € 1,000.00

2.0 °A 2.0 %

1.2 °/d 1.2%

€2. id €2.60

25 °/J 27 %

3.8! 3.8

€40.000.000

20.00;

20;

6°/cv

7,000!

€.12.00

18

€ 1,000.00

2.0 %:

1.2%

6 3.30

29 %

variable costs !

ij-jvar. costs + maintainancfe

• f j Personnel f~

; @ Biomass costs :
;

! Н Principal repayments !

Figure 2: Estimated cost structure of plants for the transformation of wood residues
into electricity in B&H

Since plants of more than 5 MW require considerable transport expenses for the
supply of the energy carrier and big investment with limited yield expectations, capacities
of no more than 5 MWel can be regarded as reasonable for Bosnia and Herzegovina.

In any case, such plants have to be free of any additional governmental charges to
be able to operate economically. To enable theses plants to operate profitably by feeding the
electric network, the compensation paid for energy supply should be retained. With the cur-
rently paid consideration of 77 % of the purchase price (in the Federation of Bosnia and
Herzegovina) the generation of energy by timber processing firms and the feeding of the

Зборник па рефераши - Книга 2 602



Т,'митско Гтдричје: Алшернашивни изворн / Thematic, field: Renewable resources

electric network by these firms is economically reasonable also for smaller plants.
All this provides good conditions for the generation of electric power out of wood

residues.
Small plants up to 0.5 MW can be operated efficiently for substituting electricity

purchased from other providers and for combined heat utilisation in timber processing enter-
prises but also for feeding into the public electric network.

CONCLUSIONS

In Bosnia and Herzegovina, the use of wood residues to generate energy should be
intensified. This creates possibilities for the ecologically compatible und economically rea-
sonable disposal of wood residues and is an essential contribution to the process of strength-
ening the energetic basis of the country. The energetic utilisation of wood residues opens up
new energy sources and substitutes imports of primary energy carriers.
The legal framework conditions exist, though they still need to be completed, and priority
is given to de-centralised plants in the field of wood residue utilisation. Promotion should
depend on

o the efficiency of sueh plants, and
o their emission of contaminating substances,

to avoid any additional contamination of the environment and to achieve the best possible
energetic effect when wood residues are recycled. Who wants to erect such plants has to
abide by limiting values which are derived from common European values and adapted by
the legislator to the conditions prevailing in Bosnia and Herzegovina.

The size of the plants to be built should not simply follow operation costs or oper-
ation efficiency, but should rather be based on general social aspects as transport, site cont-
amination, and regional forestry strategies (raw material supplies in the future). Against this
background and according to the currently available information the following sizes of
wood residue recycling plants are possible in Bosnia and Herzegovina:

heat generation in the range 50-1,000 kW heat,
electricity generation up to 500 kWel, with power-heat-combination, if possible.
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