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Abstract
The importance of renewable energy resources has increased over the last decades due to the
European Union renewable energy policy and particularly its climate change mitigation objectives. There is a need to mobilize additional wood resources from private forests in order to
meet ambitious renewable energy targets and the demand for wood. Due to the conditions
prevailing in privately owned forests in Slovenia and Serbia characterized by a large number
of still disorganized private forest owners with fragmented and small-scaled forest properties,
wood mobilization strongly depends on owners’ organization and cooperation. The purpose
of this study is to determine the possibilities for wood mobilization from private forest properties in Serbia and Slovenia, and propose organizational models on this basis and experience
from the selected case countries. Surveys were conducted in Slovenia (n=622) and Serbia
(n=248) on random samples of private forest owners. Analysis of wood mobilization potentials
in Serbia and Slovenia showed that the harvesting intensity in private forests is below the
potentials, therefore the preconditions to increase the level of wood mobilization exist. The main
obstacles to the increase in the current level of wood mobilization in Serbia are biodiversity
and the protective forest function, as well as high acquisition costs, also stated as the main
obstacle in Slovenia. Moreover, it appeared that the majority of private forest owners in both
countries believe that better logistics and infrastructure and interest association of private
forest owners are potential solutions leading to an increase in the level of mobilization. Four
models of private forest owner organization are proposed and they take into account the characteristics and attitudes of owners as well as activities in supply chain, including timber sales
arrangement, construction and maintenance of forest roads, harvesting, measurement and
quality assessment of timber, transportation, invoicing and payments.
Keywords: renewable energy resources, wood mobilization, private forest owners, organizational models

1. Introduction
The importance of renewable energy sources has
increased over the last decade particularly due to the
European Union renewable energy policy and its climate change mitigation objectives. Energy security
issues, rural policies as well as income and employment generation related to bioenergy production have
all played important roles (Hatemaki et al. 2014).
Renewable energy policies have consequently been
developing rapidly, culminating with the European
Croat. j. for. eng. 38(2017)1

Union (EU) Renewable Energy Directive 2009/28/EC
(hereafter EU-RED), which sets mandatory targets to
all member states. The EU will have reached a 20%
share of energy from renewable sources by 2020 (Directive 2009, Mantau et al. 2010, Blennow et al. 2014,
Halder et al. 2014, Posavec et al. 2015). In addition to
the EU-RED, the importance of renewable energy
sources has also been recognized in the EU Forest
Strategy (EC 2013) and Climate and Energy Framework for 2030 (EC 2014). The EU Forest Strategy argues that forest-based biomass »is gaining market
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interest« providing »opportunities to maintain or create jobs and diversify income in a low-carbon green
economy« (EC 2013). Furthermore, it is noted that »according to the National Renewable Energy Action
Plans, biomass will still be the main source of renewable energy in 2020« (EC 2013). In addition to other
activities, strategic orientations defined by this document include the following: a) the exploration and
promotion of a fuller use of wood as a sustainable,
renewable, climate and environment friendly raw material and b) the assessment of potential wood supplies
and facilitation of increased sustainable wood mobilization (EC 2013).
In order to meet ambitious renewable energy targets, it is necessary to imply a far more intensive use
of forest resources (Schwarzbauer 2010) and mobilize
additional wood resources (mainly from fragmented
private forests) to meet the demand for wood (Rauch
and Gronalt 2005, Lindstad et al. 2015).
Based on EU-RED and the recognized importance
of renewable energy sources, EU countries (including
Slovenia) have developed and implemented their National Renewable Energy Action Plans. In addition to
the promotion of production and use of energy wood
from forests (Beurskens and Hekkenberg 2011), they
include national policies and policy recommendations
for the development of renewable resources. Policy
recommendations have been successfully converted
to measures leading to an increased mobilization of
wood. Serbia initiated the process of harmonization of
national legislation with the EU policy concerning renewable energy as part of its pre-accession negotiations. Therefore, Serbia adopted the National Renewable Energy Action Plan until 2020 (NREAP 2013),
defining clear objectives in terms of conditions for energy production from renewable energy sources. In
these strategic plans private forests were addressed in
terms of their wood mobilization potentials.
Considering that private forests in Slovenia and
Serbia are characterized by a large number of still disorganized private forest owners (hereinafter PFOs) of
fragmented and small forest properties and their continuous fragmentation (Glück et al. 2010, Glück et al.
2011, Pezdevšek Malovrh et al. 2011), wood mobilization will strongly depend on owner readiness to supply woody biomass to the energy market (Posavec et
al. 2015, Nonić et al. 2015). In addition, Blennow et al.
(2014) report that despite great potentials and needs
for additional wood mobilization, a growing number
of PFOs in Europe (mostly with fragmented forest
properties) do not participate in market wood supply.
Therefore, PFOs cannot be expected to supply the
amounts of woody biomass for energy required to
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meet the forest biomass share of EU 2020 renewable
energy targets. The most important problems affecting
wood mobilization are forest property fragmentation,
the lack of PFOs organizations and insufficient motivation of PFOs for harvesting (EC 2008). Rauch and
Gronalt (2005) state that the problem of low wood mobilisation is the result of structural disadvantages in
small-scale forest properties, bad market position of
PFOs, the lack of forest management knowledge and
experience, low volumes supplied per forest owner,
low machine utilisation and difficulties in promotion.
Additional reasons for the low level of wood mobilization from small-scale forest properties are the lack of
time needed for wood felling (Suda and Warkotsch
2002), the increase of felling costs, the age of PFOs
(Bolkesjo and Baardsen 2002), the low level or the lack
of profits from forest management, incomes independency from forestry, the lack of knowledge and skills
related to forest management and the lack of cooperation among PFOs (Stern et al. 2013). In addition, there
are new types of PFOs who do not want to fell trees,
since they primarily value their forest as a place for
leisure or hunting (Boon et al. 2004, Hogl et al. 2005,
Ní Dhubháin et al. 2007, Pezdevšek Malovrh et al.
2015, Živojinović 2015).
Fundamental approaches that can lead to increased
wood mobilization are based on PFOs cooperation
and the formation of more PFOs associations and cooperatives (Glück 2002, Nichiforel and Schanz 2009,
Becker 2010, Schwarzbauer et al. 2010, Mendes et al.
2011). In addition, it is necessary for PFOs to overcome
their distrust towards the existing organizations primarily in the new EU member states as a result of past
negative experience caused by general collectivism
(EC 2008). Schwarzbauer et al. (2010) argue that wood
mobilization is particularly high in formal forms of
cooperation (different forms of partnerships, associations or PFO cooperatives). Moreover, Becker (2010)
highlighted cluster initiative and local forest management cooperatives as forms of PFO organization with
the highest significance for wood mobilization. The
classification of PFOs into groups, their attitudes
(Schaffner 2008) toward wood mobilization (Huber et
al. 2013) and motivation have great importance for the
solving of this problem.
The aim of this paper is to determine the possibilities for wood mobilization from private forest properties in Serbia and Slovenia on the basis of: 1) PFOs
characteristics, 2) wood potential for mobilization as
the difference between the increment and harvesting
rate and 3) the attitudes of PFOs toward wood mobilization. Based on the results and models existing in
the selected case countries, different PFOs organizaCroat. j. for. eng. 38(2017)1
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tion models are proposed in order to increase wood
mobilization. The following activities in the supply
chain were analyzed in the determination of the models: timber sales arrangement, construction and maintenance of forest roads, harvesting, measurement and
quality assessment of timber, transportation, invoicing
and payment.

2. Background
2.1 Brief description of private forests
Private forests are an important resource of national economies in Serbia and Slovenia. Forest cover
accounts for 29.1% (2,252,400 ha) of the territory in
Serbia, of which 47% (or 1,058,400 ha) are privately
owned forests (Banković et al. 2009). Private forests are
characterized by small-scale and fragmented forest
properties owned by a large number of forest owners
(about 900,000). More than 72% of the owners have
properties smaller than 1 ha, while the average forest
property size reaches 1.27 ha (Glück et al. 2011). Since
2006, some »large« private forest owners (churches
and religious communities) have emerged as a result
of the restitution process. By the end of 2014, 23,195 ha
of forests and forest land were returned to churches
and religious communities (Restitution 2014). The process of property restitution to churches, religious communities and physical persons has not been completed
yet. In Serbia private forest owners associations
(PFOAs) do not have great significance and impact on
forest policy. The first PFOAs were established in Serbia with the assistance of FAO projects in 2006 (Nonić
et al. 2010). By 2015, 22 PFOAs were established at the
local level, as well as the Serbian Federation of Private
Forest Owner Associations as the umbrella organization in 2009. However, due to the necessary change in
their legal form, only eight PFOAs have continued to
be active after 2011.
In Slovenia, forest cover accounts for 58.4% of the
territory (1,183,433 ha). According to data from the
2010–2020 forest management plans, Slovenian PFOs
control a larger share of the country’s forests than in
any other country in the region (76% of approximately 1.2 million ha). The property is divided into approximately 314,000 individual plots, owned by
roughly half a million owners. Individual properties
are mostly small (64% less than 1 ha) and fragmented,
while individual owners possess three plots on average (Pezdevšek Malovrh et al. 2010). That situation
resulted in an underutilized management of private
forests (harvesting rate below potential), which hinders wood mobilization. Although PFOAs started to
Croat. j. for. eng. 38(2017)1
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develop in Slovenia at the beginning of the 2000s,
membership is still low (less than 1% of owners are
members of PFOAs). Thirty local PFOAs were established by 2015 (Leban 2014). In addition to local
PFOAs, the Association of Private Forest Owners was
established at the national level in 2006. Its main goals
are to promote cooperation among owners, support
the establishment of new local associations and facilitate links between the public forest administration and
private forest owners (Mori et al. 2006).

2.2 Potentials of wood mobilization from private
forests
The potentials of wood mobilization from private
forests in Serbia and Slovenia was analyzed on the
basis of data obtained from public forest administrations. The realizable potential was calculated as the
difference between the annual growth increment and
the volume of wood harvested and was presented as
the percentage of utilization (Tables 1 and 2).
In the Serbian study area, the overall potential for
wood mobilization is 616,689 m3/yr, and the average
utilization amounts to 57% of the annual growth increTable 1 Potentials for wood mobilization from private forests in the
Serbian study area
Forest region

Increment, m3/yr Annual cut, m3/yr

Realization, %

Belgrade

2353

656

28

Kučevo

47,970

50,517

105

Boljevac

98,278

49,815

51

Despotovac

26,595

23,820

90

Kragujevac

30,942

7954

26

Loznica

75,849

22,144

29

Užice

30,776

13,750

45

Prijepolje

37,191

19,295

52

Ivanjica

28,875

11,895

41

Raška

22,022

9038

41

Kraljevo

17,257

9398

54

Kruševac

21,900

18,859

86

Kuršumlija

31,129

18,384

59

Niš

21,194

4307

20

Pirot

20,207

17,682

88

Leskovac

61,804

37,897

61

Vranje

42,347

37,917

90

Total

616,689

353,328

Average: 57

Source: PE »Srbijašume« 2013
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Table 2 Potentials for wood mobilization from private forests in
Slovenia
Regional unit

Increment, m3/yr Annual cut, m3/yr Realisation, %

Tolmin

467,508

238,086

51

Bled

18,778

187,158

101

Kranj

388,995

263,703

68

Ljubljana

618,765

428,648

69

Postojna

238,533

206,704

87

Kočevje

257,199

185,747

72

Novo mesto

428,966

299,006

70

Brežice

311,833

340,363

109

Celje

365,079

228,999

63

Nazarje

271,003

206,396

76

Slovenj Gradec

236,247

214,013

91

Maribor

460,081

324,307

70

Murska Sobota

126,244

114,705

91

Sežana

239,204

121,154

51

Total

4,594,435

3,358,988

Average: 73

Source: Report of Public Forestry Service of Slovenia about forests for the year
2014, 2015

ment (PE »Srbijašume«, 2013). Based on the data for
2014, the total available potential for wood mobilization in Slovenia is 4,594,435 m3/yr, and the average
utilization amounts to 73% of the annual growth increment (Report of Public Forestry Service of Slovenia
about forests for the years 2014, 2015).

3. Methods
3.1 Survey method
Similar representative nationwide surveys were
administered to private forest owners in Serbia and
Slovenia with some variation in accordance with the
country-specific conditions mainly in organization of
forestry sector, in order to determine the possibilities
for wood mobilization. The questionnaires were developed as a result of literature analyses and previous
socio-economic research related to owner attitudes,
motivation and behavior related to the management
of their forest properties and wood mobilization
(Pezdevšek Malovrh 2010, Glück et al. 2011, Pezdevšek
Malovrh et al. 2015, Posavec et al. 2015). The survey
questioned owners about a range of issues, and sev-
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eral questions were analyzed in relation to the research
aims. These were related to the mobilization of wood
resources (PFOs attitudes towards mobilization, obstacles or problems that prevent them to increase the
level of mobilization), forest management and sociodemographic characteristics of PFOs.
Personal data about PFOs were found in the encrypted relational databases of the Land and Property
Register obtained from the Surveying and Mapping
authority of the Republic of Slovenia (SMARS 2007) in
Slovenia and from the public enterprise for state forest
management »Srbijašume« and Republic geodetic authority in Serbia. Therefore, our target population in
both countries consisted of individual PFOs.
At the time of the research, 330,949 distinct PFOs
were listed in the Slovenian Land and Property Register
and the following PFOs were excluded from study
population as they were not considered as a part of our
target population or could not be used in our study due
to the missing of relevant data: co-owners, church, commons, companies, owners younger than 15, and those
without an address or living abroad. From the final
population, PFOs were selected with a simple random
sample. The data were obtained through an email survey. In order to maximize response rates and reduce
survey error, the Dillman’s Tailored Design Method
(TDM) was partly adopted. As recommended by Dillman (2007), the postal and e-mail survey involved a
sequence of five contacts, two of which were used in
our data collection, including a questionnaire and cover letter with a token incentive and replacement questionnaire 2–4 weeks later. The reply envelopes were
enclosed by postal survey to make it easier for the respondent to return the questionnaire.
In Serbia, a stratified random sample was selected
from 107,790 PFOs. The criteria for PFOs classification
to strata included the existence of PFOAs in the past,
as well as the geographical distribution (forest territorial units and cadastral municipalities) and size of forest properties. On the basis of previously mentioned
criteria, 10 municipalities were selected as territorial
units in four forest areas (Severnokučajsko, Timočko,
Južnokučajsko and Podrinjsko-kolubarsko forest
area). All PFOs within the territorial units were divided into strata according to their property size (up
to 0.99 ha; from 1 to 4.99 ha; from 5 to 9.99; from 10 to
19.99 ha; more than 20 ha). 310 PFOs were selected
randomly (confidence level of 95% and confidence interval 5%) within each stratum in order to ensure that
all groups are equally represented. The data were collected through personal interviews.
The survey was distributed via email to 2012 PFOs
in Slovenia, while in Serbia 310 PFOs were visited for
Croat. j. for. eng. 38(2017)1
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face-to-face interviewees. The total response rate for
the survey in Serbia was 80% (248 replies) (Nonić et al.
2013), while in Slovenia it was 30.9% (622 replies). Taking into account the high non-response rate in Slovenia, mainly caused by errors in the national register,
the results should be interpreted tentatively. The questionnaire was tested in October 2012 and the survey
was carried out in the period from November 2012 to
July 2013 in Serbia. The questionnaire test in Slovenia
was conducted between February and March 2015 and
the survey was conducted from March to May 2015.
Due to confidentiality concerns, non-respondents
were not followed further, so the differences among
those respondents were not estimated. Representativeness of the sample was checked by inspecting spatial distribution of the respondents to test their random distribution across the country.

3.2 Data analysis
Data analysis in this study was performed in two
stages. The first stage involved secondary data analysis to estimate the potentials of wood mobilization
from private forests in Slovenia and Serbia. The second
stage involved a summary of collected data through
the use of frequency distribution and selected location
measures (mean). Data analysis was conducted by the
SPSS 20 statistical software package.

4. Research framework
As recognized by previous research, efficient PFOs
organization at the local level is an important step in
solving the problem of wood mobilization from smallscale forest properties (Nonić and Glavonjić 2012,
Nonić et al. 2011, Pezdevšek Malovrh 2010, Glück et
al. 2011, Weiss et al. 2012).
There are a number of PFOs organization models
that can be divided into two major groups: a) organization with a focus on management, marketing support and provision of services such as technical and
financial support, as well as knowledge and information exchange, and b) organization focused on gaining
political support by including PFOs in the political
process, with active participation in the creation of
policy frameworks for the forestry sector (Weiss et al.
2012).
According to Rauch and Gronalt (2005), there are
two common distinct supply chain types from smallscale forests: a) PFOs with small forest properties that
»handle all forest activities including harvest planning, felling and timber haulage by themselves and
sell directly to the industry or trader« or b) PFOs who
Croat. j. for. eng. 38(2017)1

Š. Pezdevšek Malovrh et al.

»may be members of a Forest Owner Cooperative, an
organization of forest owners that bundles harvested
timber and typically sells to the wood processing industry«. Similarly, Mendes et al. (2011) and Glück
(2002) consider that resolving the aforementioned issue of wood mobilization can be achieved through the
potential of forest cooperatives and associations.
Table 3 Basic characteristics of private forest owners
Characteristics of private forest
owners, %

Serbia

Slovenia

Male

94.8

65.4

Female

5.2

34.6

Age

n.a

Average 57.5

<30 years

2.8

3.9

30–60 years

69.0

54.1

>60 years

28.2

42.0

Gender

Primary occupation
Farmer

36.7

–

Unemployed

10.1

5.7

Pensioner

22.2

49.5

Student

–

0.4

Employed

19.8

38.5

Other

11.3

5.9

Level of education
Primary school

41.5

18.4

Secondary school

48.4

59.2

University education

10.1

22.2

The average distance from the residence to the forest property
5 km

65.3

67.9

6–20 km

27.0

18.9

21–100 km

7.7

13.3

Size of forest property

Average: 7.4

Average: 7.5

<1 ha

8.5

35.9

1–5 ha

52.0

40.1

5–10 ha

20.2

8.6

10–20 ha

11.7

5.9

>20 ha

7.7

9.5
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In our study, Germany and Austria were chosen as
case countries for an overview of existing PFOs organizational models, based on the fact that these countries have a long tradition in PFOs cooperation, which
resulted in a high level of exploitation of forest resources. Moreover, due to similar forest sector organization models, these experiences can be applied in the
analyzed case countries.
According to research studies conducted in Germany, there are three different PFOs organizational
models depending on wood mobilization and the
wood supply chain (HAF 2008). »Model I« is an organization of PFOs who independently perform all forest management tasks. According to this model, an
association fulfils the role of a coordinator among the
PFOs, forest service and the wood processing industry.
»Model II« is an administrative version of the association that performs the role of a coordinator between
the forest owner and forest service. »Model III« is an
association involved only in the coordination of PFOs,
while coordination in other areas is carried out by
other, larger associations or specialized marketing
companies.
In Austria, Rauch and Gronalt (2005) distinguished
among four PFOs organizational models, depending
on the knowledge related to forest management: 1) the
»model of PFOs who are acting independently«, 2) the
»Styrian model«, 3) the »individual accounting model« and 4) the »dividend model«. Within the first model, PFOs take the greatest share of responsibility. In the
»Styrian model« owners themselves perform the activities of harvesting and transport, while the association sells assortments concludes contracts and sorts
the invoices to individual owners. The »individual accounting model« is characterized by joint forest management of several owners, while the income and expenses are calculated independently for each owner.
The »dividend model« involves joint forest management of all members, whereby revenues and expenses
are associated with a joint account, i.e. there is no individual accounting for each plot.

5. Results
5.1 The basic characteristics of private forest
owners
The profiles of PFOs are presented in Table 3. The
results show that PFOs in Serbia and Slovenia are
mostly males (in Serbia 94.8% and in Slovenia 65.4%),
aged between 30–60 (69% in Serbia and 54.1% in Slovenia), mainly with high school education (48.4% in
Serbia, and 59.2% in Slovenia). The basic occupation
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of PFOs in Serbia is farming (36.7%), while in Slovenia
most of them are pensioners (49.5%). More than 60%
of PFOs in both countries live close to their property
(at a distance shorter than 5 km). The average size of
a property in Serbia and Slovenia is almost identical
(7.4 ha in Serbia and 7.5 ha in Slovenia), with a predominant share of small forest properties of up to 5 ha
(60.5% in Serbia and 76.0% in Slovenia).

5.2 Private forest owner attitudes towards wood
mobilization
There were eight statements in the survey that
measured the PFOs’ attitudes related to wood mobilization (opportunities and potential solutions leading
to an increase in the level of mobilization), whereby
due to the better comparability of the results, responses to the offered statements are recoded into three
groups (agreement, disagreement and don’t know)
(Fig. 1).
It appeares that the majority of PFOs in both countries believe that a better logistics and infrastructure
(better openness of forest complexes) are potential solutions leading to an increase in the level of mobilization. Moreover, PFOs in Serbia think that interest association of PFOs (42.3%) and market share and
marketing (41.5%) have a decisive impact on the increase in the level of wood mobilization from private
forests. PFOs stated that education and training
(18.5%), greater involvement of employees in public
enterprises (11.3%) and the existence of forest extension services (19.8%) do not have an impact on wood
mobilization.
A 52.3% of respondents in Slovenia think that interest association of PFOs and education and training
(36.6%) have an important role in solving the problem
of insufficient wood mobilization from private forests.
Moreover, they also consider that the use of wood for
biomass (36.4%), more intensive participation of the
state through grants, loans and fiscal policy instruments (34.8%) and more intensive extension service
offered by public forestry service (32.3%) can contribute to the solving of the problem.

5.3 Obstacles to the increase in the level of wood
mobilization
Approximately a half of PFOs in Serbia (50.4%)
think that the level of mobilization is unacceptable
with a possibility for improvement, while the situation
in Slovenia is the opposite, as 51.5% of PFOs consider
the level of mobilization suitable.
PFOs in Serbia consider that conservation of biodiversity and protective functions of forests (52.4%),
Croat. j. for. eng. 38(2017)1
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Fig. 1 Attitudes of PFOs towards the opportunities and potential solutions leading to an increase in the level of mobilization. Notes: Agreement
= strongly agree plus agree; disagreement = disagree plus strongly disagree; Dnk = Don’t know. The original scale and coding was done
as strongly agree – 5; agree – 4; I do not know – 3; disagree – 2 and strongly disagree – 1; * Offered response for Serbia; ** offered response
for Slovenia (due to different organization of forestry sector)
high acquisition costs (22.6%) and unfavorable technical characteristics of the equipment (18.1%) (Table 4)
are the main obstacles to an increase in the level of
wood mobilization. In addition, 27% of PFOs consider
that there are no obstacles related to wood mobilization from private forests.
Table 4 The main obstacles to an increase in the level of wood
mobilization (multiple answers)
Obstacles

Serbia, %

Slovenia, %

Legislation

3.2

13.7

Lack of planning documents*

3.6

6.2

Unfavorable technical characteristics
of the equipment

18.1

15.8

Biodiversity conservation and
protective functions of forests

52.4

4.9

High acquisition costs

22.6

27.5

Social functions of forests

6.5

6.5

No obstacles

27.0

37.1

* For Slovenia, an offered response was »management plans«

Croat. j. for. eng. 38(2017)1

The largest number of PFOs in Slovenia considered
that there were no obstacles related to wood mobilization (37.1%), stating that high acquisition costs (27.5%),
unfavorable technical characteristics of the equipment
(15.8%) and legislation (13.7%) are the main obstacles.

6. Proposed models of private forest
owner organization
The cooperation of PFOs is one of the key instruments to increase the level of wood mobilization from
private forests as recognized in previous researches
(i.e. Rauch and Gronalt 2005, MCPFE, DG AGRI, UNECE/FAO 2010, Becker 2010, Pezdevšek Malovrh 2010,
Nonić and Glavonjić 2012, Weiss et al. 2012), whereby
the choice of organizational form of cooperation depends on the identified types of PFOs (Schwarzbauer
and Stern 2010, Pezdevšek Malovrh et al. 2015, Nonić
et al. 2013).
Analysis of wood mobilization potentials in Serbia
and Slovenia showed that the harvesting intensity in
private forests is below the potentials; therefore, there
are preconditions to increase the level of wood mobilization. Moreover, PFOs in both countries think that
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Fig. 2 Activities within »Model I«
there are possibilities for improving the level of wood
mobilization and that interest association of PFOs can
contribute to the solving of the problem. Based on the
above facts and the experience from the selected case
1
countries (Austria and Germany), four models of
PFOs organization have been proposed to boost the
mobilization of wood from private forests. The choice
of a particular model depends on the PFOs’ experience
in the forests management, professional and technical
capacity of PFOs, offers of service providers (silviculture, harvesting and transportation), as well as the local market of timber assortments.
»Model I« is proposed for PFOs who possess skills
and knowledge in the field of forestry and are full-time
engaged in their forest. According to previous research, these owners have been referred to as »active«
owners (Pezdevšek Malovrh et al. 2015), »the owners
focused on timber production« (Kline et al. 2000, Boon
and Meilby 2007), »businessmen« (Mizaraite and
Mizaras 2005), »the owners with full-time work in forestry« (Wiersum et al. 2005) or »economically oriented
owners« (Loenstedt 1997, Becker et al. 2000, Bieling
2004, Ingemarson et al. 2007). Timber production as
the predominant management orientation is of high
importance, because they generate economic revenue
(Ní Dhubháin et al. 2007, Pezdevšek Malovrh et al.
2015). The income from the forest is largely involved
in the total annual household income. Within this organizational model, PFO organization performs the
arrangement of timber sales, measurement and qual-

1

Based on the experiences from case countries, four models of
owner organization are proposed in order to more easily present
activities and actors within the model, where the proposed models
can also be seen as one model with four different business plans.
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ity assessment of timber, invoicing and payment. With
timber sales arrangements, the PFOs ensure contractfixed price of wood throughout the year. PFOs or
members of the organization perform timber harvesting and its transportation to the wood processing industry. In addition, PFOs are involved in the measurement and quality assessment of timber. Forest road
construction and maintenance is performed by a contractor (entrepreneur) hired by the organization, because of the high initial investments in the purchase of
machinery (Fig. 2). The proposed model of PFO organization is similar to cooperatives.
Similar results were reported by Rauch and Gronalt (2005) in the framework of the »Styrian model«, in
which owners perform harvesting and supply of wood
to the wood processing industry, while other activities
are carried out by the employees of the association and
representatives of the wood-processing industry. According to a research in Germany, in one of the organizational models, the owners within the association
carry out all necessary activities, including forest road
construction (HAF 2008).
»Model II« is similar to »Model I« and is proposed
for the same group of PFOs with the difference that
the transportation of timber is performed by a contractor due to high costs and long amortization period of
the transportation vehicles (Fig. 3).
Within »Model II«, activities of the PFOs organization end on a roadside landing or after the measurement, quality assessment and loading of timber. The
proposed model of PFOs organization is the same as
in Model I (cooperatives).
»Model III« is proposed for PFOs who live close to
their forest property, whose main source of income is
not related to forestry, which determines their valuaCroat. j. for. eng. 38(2017)1
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Fig. 3 Activities within »Model II«
tion of production and other forest functions. According to previous research, these owners are referred to
as »multi-objective owners« (Kuuluvainen et al. 1996,
Karpinnen 1998, Kline et al. 2000, Boon et al. 2004,
Mizaraite and Mizaras 2005, Nonić et al. 2013,
Pezdevšek Malovrh et al. 2015,) or »multi-functional«
owners (Wiersum et al. 2005). Forestry neither affects
the total annual household income nor has a small impact on it. They spend little time performing activities
in their forests and are, therefore, without experience.
A PFOs organization performs timber sales arrangement, measurement and quality assessment of timber,
and invoicing and payment to owners. As in the previous models, the arrangement of timber sales ensures

a contract-fixed price of wood throughout the year. In
addition, the PFOs organization performs tasks such
as harvesting and transportation contracts, forest road
construction and maintenance contracts, while these
works are carried out by a contractor (Fig. 4). In addition, together with PFOs, the association controls all
contracted activities.
The »individual accounting model« in Austria and
»model II« in Germany have similar characteristics.
Within these models, owners do not perform work in
their forest and leave these activities to private companies (Rauch and Gronalt 2005). In addition, Lutze
(2010) studied the »business manager« model in which
employees of the association carry out part of the tasks

Fig. 4 Activities within »Model III«
Croat. j. for. eng. 38(2017)1

135

Š. Pezdevšek Malovrh et al.

Different Organizational Models of Private Forest Owners as a Possibility to ... (127–140)

Fig. 5 Activities within »Model IV«
and perform operational management of other activities in the supply chain.
»Model IV« is proposed for absent owners, including owners who live far away and have no contact
with their forest property, the ones who live abroad or
old owners with no descendants willing to manage
their forests. These owners are referred to as »new« or
»urban« forest owners (Ziegenspeck et al. 2004, Hogl
et al. 2005, Schwarzbauer et al. 2010, Weiss et al. 2012),
»resigning owners« (Boon et al. 2004) or »passive«
(Kline et al. 2000, Pezdevšek Malovrh 2015) forest
owners. The owners have no knowledge and experience in forest management and, therefore, are not interested in the management of their forest property.
Moreover, none of the forest management objectives
are important to them except ownership and keeping
the forest in the family. These owners were created as
a result of demographic change, the process of restitution or acquisition of forest ownership through the
process of state or social property privatization (Nonić
et al. 2013). A PFOs organization acts similarly as in
the previous model, except that there is no classification of invoices to the owners individually because of
joint forest management. Therefore, both invoices and
payments are related to the joint account of the organization (Fig. 5). PFOs are not physically present and
do not participate in any of the activities. All activities
are arranged and performed exclusively by the organization. Therefore, the PFOs organization arranges
harvesting and transportation contracts, forest road
construction, maintenance contracts and timber sales,
performs the measurement and quality assessment of
timber, invoicing and payment to the owners. Measurement and grading is performed while loading on
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a truck-road. There is no need for an individual measurement for each owner, but only of the total cargo to
be shipped.
The management is carried out in the total area, so
that every member of the organization receives some
income from forests in accordance with the volume
and value of timber or their share in the total forest
value. In the »dividend model« Rauch and Gronalt
(2005) report similar results, according to which joint
forest management is carried out and owners receive
funding according to their forest property size, i.e.
their share in the total managed forest complex.

7. Conclusions
The study explored the potentials of wood mobilization from private forests in Serbia and Slovenia, the
characteristics of PFOs, PFOs attitudes related to wood
mobilization and the main obstacles.
On the basis of the results, it was established that
there are potentials for additional wood mobilization.
It was also found that PFOs are mainly representatives
of the elderly population, farmers or pensioners with
a fragmented forest property. The main obstacles to
the increase in the current level of wood mobilization
in Serbia are the conservation of biodiversity and the
protective forest function, as well as high acquisition
costs, also stated as the main obstacle in Slovenia. In
addition, about one third of owners in Slovenia considered that there were no obstacles to wood mobilization improvement, and it can be concluded that Slovenian owners seem to be uninterested. This may be a
consequence of the 2014 ice break in Slovenia and the
Croat. j. for. eng. 38(2017)1
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resulting increase in the quantity of wood on the market, which was not substantial in Serbia.
Despite the obstacles related to wood mobilization,
this paper also presents potential solutions leading to
an increased wood mobilization through better logistics and infrastructure, more intensive use of wood for
biomass, intense participation of the state (through
loans, subsidies and fiscal policy instruments) and
PFOs organization.
On the basis of the obtained results and experience
from the case countries (Austria and Germany), four
models of PFOs organization are proposed, as the cooperation of PFOs is one of the key instruments to
increase the level of wood mobilization from private
forests. The models take into account the characteristics and attitudes of PFOs, as well as the activities in
the supply chain, including timber sales arrangements, construction and maintenance of forest roads,
harvesting, measurement and quality assessment of
timber, transportation and invoicing and payment.
Moreover, models can also be proposed to different
types of PFOs. They can be included in the production
of business plans and their choice depends on their
forest management goals, professional and technical
capacities of the owner, local service providers’ offer
and local market of timber assortments.
The proposed models for active owners with fulltime work in forestry provide some security in forest
management and business, as the PFOs organization
arranges sales and ensures contract-fixed prices of
wood throughout the year. In this way, forest owners
have secured timber sales and are encouraged to increase wood mobilization.
For PFOs whose main source of income is farming
or another economic activity, the presented model of
organization enables professionalization of a whole
range of forestry services. PFOs without sufficient motivation, time or knowledge required for forestry
works have the possibility to delegate forest management activities to relevant professional workers, which
could result in the improvement of the existing level
of wood mobilization from small forest properties.
For absent owners, the benefits from PFOs organization would be mainly determined by a certain type
of security reflected in the sustainable management of
their forest by a professional thereby generating certain revenues. An important strategic measure for
these owners would be their inclusion in professional
networks and information channels, especially if one
bears in mind the growing number of these owners
and the tremendous potential of wood mobilization
from their forests.
Croat. j. for. eng. 38(2017)1

Š. Pezdevšek Malovrh et al.

In the coming period, it is first of all necessary for
state institutions to stimulate wood mobilization from
private forests through various (regulatory, economic
and informational) policy measures, taking into account different types of forest owners.
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