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Abstract: The aim of this research is the business connection model between forestry and wood-
processing industry which is, as generally acknowledged, characterized by the timber supply shortage. 
In the case study of one privately-owned company from Croatia (Požgaj group), we investigated the 
modality by which the company can ensure the source of raw material that would be independent of price 
increments and market shortages. This approach is based on the assumption that the company could 
purchase a forest property large enough to result in timber quantities sufficient for the company’s 
processing capacities. Based on the last 6-year timber consumption statistics, the company’s required 
quantities of wood assortments are defined (51,000 m3 annually). Private forests, which by their tree 
species composition and wood-processing characteristics (minimal diameters) can fulfil the required 
timber quantity and quality, are the private productive high forests of common beech, pedunculate oak 
forests and beech-fir forests. Results indicated that the optimal size of the forest property should be 
about 18,000 ha, but only a part of that could be found on the domestic property market. Also, we 
encounter a misbalance between the capacity of the wood-processing company and the production 
potential of natural forest resources for what several solutions are presented and discussed.  
Keywords: added value chain, forest property, forest management, market, optimisation, wood-
processing 
 

1. INTRODUCTION 

The wood-processing industry is one of the important economic branches in Croatia 
(Posavec and Beljan, 2013). As many other processing businesses, it needs input resources 
which in most cases are not the subject of the company’s core business. So, the dependence 
on the raw material is present and can be crucial in the circumstances of supply shortage (Pirc 
et al., 2010) and/or price incensement. In Croatia, where the state-owned company Hrvatske 
šume Ltd. manages the majority of all forests, which are of higher quality in comparison to the 
privately-owned forests (Čavlović, 2010), the wood-processing industry is mostly dependent on 
that specific source of raw material (Beljan et al., 2021b, 2021a). The so-called “distribution” of 
the timber produced in the state-owned forest refers to multi-year contracts between the 
Government and some wood-processing companies. The problem matter, which is the focus 
of this paper, are the companies which are in an unenviable position due to the impossibility of 
making multi-year contracts. Those companies are being forced to buy timber on the domestic 
and international free market at higher price.  

By 2050, global industrial roundwood use is expected to increase by 1.1 percent per year, 
reaching 2.9 billion m3 (now at around 2.0 billion m3) (FAO, 2000). The same can be said for 
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other forest-related goods. According to Cubbage et al. (2020), the global population increase 
and available land decrease due to climate change leads to land prices appreciating quicker 
than inflation. Furthermore, in the last few decades, the global trade of roundwood as a 
percentage of production has remained relatively constant, but a significant increase in the 
trade of sawnwood has been recorded (Chudy and Hagler, 2020). All of this indicates the 
possible timber price increase and supply shortages in the future.  

To fulfil the independent approach in the wood-processing business, the company should 
own/lease a forest which can annually generate adequate quantities of timber. On the world 
scale, there are 48 companies that have already accomplished that goal, they own/lease about 
31 million hectares and are listed on stock exchanges (Beljan et al., 2021c). All of them do 
sawmilling while 36% of them produce furniture, 19% paper, and 29% produce both furniture 
and paper. Here it is important to note that those companies which extended the added-value-
chain the most are achieving the highest profits (Beljan et al., 2022). Based on these insights, 
a question arises; can a wood-processing company from Croatia ensure for itself a forest 
property by which the input timber would be quantitatively and price independent? 

The aim of this paper is to investigate the modality by which a wood-processing company 
in Croatia can ensure an independent timber source. Due to the fact that only private forest 
land can be purchased by individuals or companies in Croatia (OG, 2020), it will be considered 
a potential pool. In other words, we will define the characteristics of a private forest property 
whose management can result in enough timber to fulfil one company’s needs. 

 
2. MATERIAL AND METHODS  

2.1. Wood processing company Požgaj  

The “Požgaj Group” is a wood industry company in Croatia. At the moment, there are 
about 400 employees, who are deployed in 3 locations. The company is engaged in the 
production of furniture, glued panels, parquet, timber and wooden houses. About 95% of its 
products are exported to twenty-five countries around the world. Egypt, Germany and China 
are some of the most important markets in which the company is present. The timber purchase 
(raw material) happens predominantly in the domestic market (about 95%). In the past, the 
Požgaj company was buying the timber from the state-owned company Hrvatske šume Ltd., 
but since 2021 the timber has been purchased on the free market. This change of the source 
procurement reflected the company’s input costs since the timber from the free market is more 
expensive. After the timber is purchased, it is transported to one of the company’s processing 
plants using the company’s (20-25%) and contractors’ trucks. 
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Figure 1. Company’s total timber consumption per tree species 
The consumption of timber is changing on an annual basis (Figure 1), mostly depending 

on the timber quantity which can be found in the market. In the last seven-year, on average, 
the predominant tree species are common beech (49%) and oak with 36% (sessile (43%) and 
pedunculate oak (57%)), while other species are represented in much smaller shares (Figure 
1). The highest timber consumption was present in the year 2016 (63,000 m3) while in 2021 the 
company used only 22,400 m3, which was the minimum in the observed period.  

2.2. Potentially available forest resources 

Particular private forests, which by its tree species composition and wood-processing 
characteristics (minimal diameters) can fulfil the requirement timber quantity and quality, are 
private productive high forests of common beech (6,650 ha), pedunculate oak forests 
(3,716 ha) and beech-fir forests (7,377 ha) (MoA, 2016). The data source MoA (2016) contains 
age-class distribution, volume stock, increment and tree species characteristics, which will be 
used for the calculation of the optimal forest area (property size). 

2.3. Research methods 

 Based on the company’s past timber consumption (Figure 1), the year in which the 
highest timber volume was reached is taken as a referent one. For each forest type (sessile 
oak, pedunculate oak and beech-fir forest), the theoretical forest management plan has been 
created for the next 20 years. The idea behind that plan is to perform a regular management 
(using the area control method) with natural regeneration and to direct the forest towards 
achieving the theoretical balanced structure in the long run i.e. normal forest. The rotation 
periods are used as defined by the MoA (2018); common beech (100 years), pedunculate oak 
(140 years) while the 10-year thinning dynamics is carried out using the traditional Matić (1989). 
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On the other hand, for the beech-fir forests, the same normal forest postulates were applied 
but by performing selection management with 10-year cut dynamics and using the Klepac’s 
(1997) cutting model. 

The outcome of the forest management is the timber quantity per particular year, tree 
species and wood assortment following these steps: 1) after the total yearly timber quantity 
defined for cut is calculated, 2) it is divided per tree species, 3) since the age, apropos the tree 
dimensions are known, the Assortment tables are used to calculate exact quantity of wood 
assortment (veneer, peeled veneer, sawlogs 1st-3rd class).  

3. RESULTS  

The year in which the Požgaj company consumed the most timber is 2016 (Figure 1). So, 
that specific year was used as a starting point for defining the required timber quantities 
(51,540 m3), which should be the outcome when managing a theoretical forest property. Table 
1 shows those values regarding each wood-processing assortment. Most of the timber volume 
refers to common beech and pedunculate oak and when it comes to the wood assortments, it 
can be observed that the first and the second class of sawlogs represent most of the share. 

The quantity of timber which is consumed per year (Table 1) predefines the size of a 
theoretical forest property (consisting of three forest types). Simulating the forest management 
and its size were the most important criteria. In order to investigate the possible options, two 
scenarios were applied. Scenario A, whose primary goal is to maintain enough timber in its 
total quantity, and scenario B, which investigates the option in which each timber assortment 
will be available in a sufficient quantity ( 

Table 2). 

Table 1. Referent annual quantity of timber consumed by the company 

Species 
Volume* of timber assortments in m3 

Veneer 
1st 

Veneer 
2st 

Peeled 
veneer 

Sawlogs 
1st class 

Sawlogs 
2st class 

Sawlogs 
3st class 

Total 
(m3) 

Common Beech 2,690 - 4,140 6,970 6,800 5,610 26,310 
Pedunculate Oak 1,530 1,970 - 2,940 2,500 3,080 11,980 
Sessile Oak 670 1,290 - 2,200 1,660 1,770 7,790 
Ash 220 - - 390 370 610 1,910 
Silver Fir 20 - - 270 670 280 1,250 
Fruit trees 30 - 50 60 60 90 290 
OBS** 230 - 350 410 390 640 2,010 
Total (m3) 5,390 3,260 4,540 13,240 12,450 12,080 51,540 

**all other broadleaved species  
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Table 2. Forest property size (upper part) and differences between company’s needs and 

outcome of forest management (lower part) 

Forest property and timber assortments 
Scenario 

A B 

Property 
size 

Pedunculate Oak forest 6,400 ha �  
18,600

 ha 

6,250 ha  � 
22,550 h

a 
Common Beech forest 10,700 ha 14,800 ha 
Common Beech-Silver fir forest 15,00 ha 1,500 ha 

Timber 
assortme

nts 
quantity 

difference
s 

Common Beech -7,090 -210 
Pedunculate Oak 50 -230 
Sessile Oak 700 3,840 
Ash 2,910 3,810 
Silver Fir 0 0 
Fruit trees  -30 70 
OBS** 3,420 3,300 
Total difference (m3) -40 10,570 

 

Results indicate that quite a large forest property should be in the Požgaj company’s 
possession to fulfil its timber requirements ( 

Table 2). When looking in total (scenario A), the 18,600 hectares of forest property would 
be enough and just 40 m3 would be lacking. However, it would result in a shortage of common 
beech timber (-7,090 m3) while the surplus can be expected for ash timber (2,910 m3). Scenario 
B would imply possession of an even bigger forest property, whose size would be about 
22,550 hectares ( 

Table 2). In that case, all timber species and their assortment would be on disposal, but 
with a certain surplus. That surplus would result in about 10,000 m3, which is 19% more than 
the company’s annual consumption (Table 1 and  

Table 2).  

4. DISCUSSION AND CONCLUSION 
The presented modality is related to a forest resource which is privately-owned and which 

had been mostly negatively influenced by the past management concerning its management 
potentials (Teslak et al., 2018). Since the growing stock is relatively low (322 m3 ha-1 
pedunculate oak forests, 310 m3 ha-1 common beech forests, 252 m3 ha-1 beech-fir forests) and 
the case-study company processes only wood assortments, which imply usage of timber with 
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large diameters, it is not surprising that the size of the forest property should be at least 
18,000 hectares. Based on the previous findings concerning the asking price of private forests 
(Beljan et al., 2021a), here we can approximately say that the total investment cost would be 
around 118 million euros. 

 However, it is important to note that in Croatia there is not enough private forests of the 
investigated three forest types (MoA, 2016), which could meet this company’s requirements ( 

Table 2), and are certainly not advertised for sale on such a large scale (Beljan et al., 
2021a). The pedunculate oak forest (3,716 ha) can meet about 60% of the company’s needs, 
common beech forests (6,650 ha) about 62%, while common beech-silver fir forests (7,377 ha) 
can meet all required quantities.  

The total sum of timber, which could be the outcome of this theoretical forest management, 
includes production of thin roundwood and firewood, which is not in the company’s focus but 
could insure a solid profit. Based on that, we can conclude that by using just one part of the 
forest management outcome (timber just for wood-processing), the company would be at a 
disadvantage. Furthermore, in the actual case when the company buys all the input raw 
material, it is to the greatest extend dependent on doing business with the state-owned 
company Hrvatske šume Ltd. or purchasing timber on both domestic and international free 
market. 

The results point to a misbalance between the capacity of the wood-processing company 
and the production potential of forest resources. The fact is that the processing technology is 
fast developing, meaning that timber quantity which can be utilized in a certain unit of time rises 
and results in greater timber demand on the market. On the other hand, the forests, especially 
natural forests, are developing according to their natural potential of radial and high growth and 
cannot follow the growing market needs. Since the forest increment is generally constant and 
is related to the annual cut, which is also more or less constant, the forest’s timber production 
capacity will always be lower than the needs of the wood-processing industry. So, one of the 
possible options for overcoming this supply shortage would be higher utilization level and 
development of an added-value-chain within the processing industry. Another possibility is to 
let the free market and the Smith’s invisible hand solve the issue. That would definitely result 
in timber (raw material) price increment to the level at which an average wood-processing 
company would not be able to buy unrealistically huge quantities of timber, and that is currently 
the case. 

This research included theoretical modality regardless of an actual forest location and its 
spatial interaction with the company’s plant locations. In the future, steps by which the whole 
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production chain can be better evaluated, such as the forest property prices, transport costs 
and usage of firewood should be taken into account.  
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