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Abstract

In countries where private forest ownership prevails, wood mobilisation largely depends on 
the interest and commitment of private forest owners (PFOs) to manage their forests. In 
Slovenia, where 77% of forests are privately owned but insufficiently managed, this issue is 
particularly important. Governments not only in Slovenia, but also in other EU countries, 
have responded to this challenge of wood mobilisation by proposing various policy instruments, 
addressing the importance of PFO business cooperation both among themselves and with 
forest service providers. This study aims to find out: 1) whether there is a potential for business 
cooperation among PFOs; 2) which of the existing business organisational forms are appropri-
ate for PFOs and 3) how property characteristics, forest management activity, forest manage-
ment objectives and PFOs’ socio-demographic and economic characteristics influence PFOs 
readiness to engage into business cooperation. Based on the results, policy recommendations 
were developed to increase the share of PFO cooperating in business organisational forms in 
Slovenia. An online survey conducted in March and April 2022 among randomly selected 
Slovenian households owning forests provided data for two logistic regression models. The 
results show that PFOs are in general ready to engage in business cooperation; however, 
according to them, none of the currently existing forms of business cooperation is considered as 
very appropriate. The model »cooperation with other PFOs in business organisational forms« 
suggests that PFOs readiness to engage is influenced by forest management objectives related 
to carbon sequestration, wood and biomass production for personal use and for the market, as 
well as preserving forests as an investment for the future, PFO age and level of education. The 
model »cooperation with forest service providers« shows that PFOs readiness to engage is 
influenced by forest management objectives related to biodiversity conservation and wood and 
biomass production for personal use and for the market, as well as by PFO level of education. 
To motivate PFOs to engage into business cooperation, forest policy decision makers must 
take a holistic transformation of forest policy. To achieve the desired forest policy outcomes, 
the transformation should incorporate innovative and supportive policy instruments.
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1. Introduction
The growing preference of society and consumers 

for sustainable and renewable materials has led to an 
increased demand for wood, making forests a crucial 
resource in the transition towards a sustainable bio-
economy aimed at building carbon-neutral societies. 
This shift increases the need for sustainable forest 
management and wood mobilisation (Winkel 2017, 
FAO 2024).

In countries where private forest ownership pre-
vails, supplying timber and other forest-based ecosys-
tem services critically depends on the interest and 
capacities of private forest owners (hereafter PFOs) to 
manage their forests and their connections to forest 
service providers and markets (Lawrence 2018). In 
Europe, 46.5% of forests are privately owned (UNECE/
FAO 2020). Understanding how and why PFOs man-
age their forests is fundamental for implementation of 
different policy objectives, including those related to 
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wood mobilisation. Previous studies point that a vari-
ety of factors constraining the potential wood mobili-
sation, including socio-demographic and economic 
characteristics, influence PFOs forest management 
goals and the way how they conceptualise forest man-
agement (Feliciano et al. 2017, Westin et al. 2023). Con-
sidering that 77% of Slovenia’s forests are privately 
owned (Slovenia Forest Service 2025) and are charac-
terised as a typical European private ownership land-
scape (UNECE/FAO 2020), Slovenia provides an inter-
esting and valuable case to study the challenges 
related to wood mobilisation from private forests.

As in many European countries, private forest man-
agement in Slovenia is far from optimal in terms of 
wood mobilisation due to the diverse ownership and 
property structure (Pecurul-Botines et al. 2023). This 
diversity is reflected in a large number of owners and 
co-owners (424,086 forest owners) and small-scale for-
est property (on average 3.20 ha) that is further frag-
mented (on average 3 plots) (Operational Programme 
for the Implementation of the National Forest 
Programme in the 2022–2026 2022, hereafter OP NFP 
2022–2026). The management of private forests is 
further hindered by ongoing processes and changes in 
society, such as demographic, economic and social 
changes (urbanisation of lifestyles, disengagement 
from agriculture, economic restructuring) that have 
altered the interests, values and demands of PFOs from 
their forests (Feliciano et al. 2017). This is reflected in 
the low level of implementation of silivicultural works 
(in 2024 only 29% of planned silvicultural work was car-
ried out), the continuously lower annual timber harvest 
(in 2024 only 55% of potential timber was harvested in 
private forests according to forest management plans), 
and the inefficient use of public funds for investments 
in forests (Slovenia Forest Service 2025). Private forests 
are often managed primarily for timber production for 
the personal needs of owners (Ščap et al. 2021), but 
PFOs typically have multiple objectives (Pezdevšek 
Malovrh et al. 2015, Stare et al. 2025b).

The governments, not only in Slovenia, but also in 
other European countries, have responded to concerns 
related to private forest management and insufficient 
exploitation of its potential as it hinders wood mobili-
sation. They proposed a variety of different policy 
instruments to overcome these issues (UNECE/FAO 
2020). One of the key policy instruments is PFOs 
business cooperation, both among themselves and 
with forest service providers (hereafter business 
cooperation) (Makrickiene et al. 2025). Therefore, a set 
of policy instruments was designed and implemented 
to promote PFOs business cooperation. For example, 
regulatory policy instruments mandate compulsory 

joint management in Hungary and Romania (Weiss et 
al. 2012) or support voluntary cooperation in different 
organisational forms (Loreggian et al. 2023, Uhan et al. 
2025). Economic instruments mainly support business 
cooperation through financial support for establish-
ment of PFOs’ organisational forms and their activities 
(Weiss et al. 2012, Pezdevšek Malovrh and Avdibegović 
2021). Informational instruments focus on providing 
information to raise awareness about PFO business 
cooperation, provide advice and support to encourage 
and increase the PFOs’ engagement in different organisa
tional forms (Põllumäe et al. 2014, Hrib et al. 2024).

Therefore, PFOs business cooperation has become 
an increasingly important topic in forest policy studies 
over the last decades (Pezdevšek Malovrh et al. 2024). 
Previous studies have focused on PFOs business 
cooperation, primarily aiming to understand the char-
acteristics of their members (Nilsson et al. 2020, 
Pezdevšek Malovrh et al. 2022a, Lähdesmäki et al. 
2023, Häyrinen et al. 2025a), the reasons why different 
organisational forms were established (Černač and 
Pezdevšek Malovrh 2020, Lähdesmäki et al. 2023, Hrib 
et al. 2024), the motives of PFOs and their benefits for 
engaging (Rauch and Gronalt 2005, Seeland et al. 2011, 
Hansmann et al. 2016, Sonnhoff et al. 2021, Iveta and 
Pezdevšek Malovrh 2021), the effects of PFO business 
cooperation on forest management (Seeland et al. 
2011, Hansmann et al. 2016, Wadenspanner et al. 2025), 
and the role of stakeholders (Šálka et al. 2016, 
Aurenhammer et al. 2018). Another set of studies 
focused on understanding why PFOs cooperate in 
different organisational forms and which factors influ-
ence their readiness to cooperate (Pezdevšek Malovrh 
2010, Pezdevšek Malovrh et al. 2022a, Häyrinen et al. 
2025). Previous studies highlight that middle-aged to 
senior male forest owners with larger forest proper-
ties, who already manage their forest and sell timber 
on the market, are members of different business 
organisational forms (Pezdevšek Malovrh 2010, Šálka 
et al. 2016, Pezdevšek Malovrh and Laktić 2017, Nilsson 
et al. 2020, Pezdevšek Malovrh et al. 2022b).The above-
mentioned studies provide important insights into the 
state of the art of PFOs business cooperation.

In Slovenia, few studies related to PFO business 
cooperation have been conducted, but they were mostly 
done on smaller samples (studying one regional or 
local unit) (e.g., Iveta and Pezdevšek Malovrh 2021, 
Javornik 2022) or only addressed one organisational 
form of PFO business cooperation (e.g., Pezdevšek 
Malovrh and Laktić 2017, Černač and Pezdevšek 
Malovrh 2020, Uhan et al. 2023). Thus, it is impossible 
to predict general readiness of PFO for business 
cooperation, both among themselves and with forest 
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service providers, as well as factors influencing their 
decisions.

Therefore, this study aims to find out:
Þ �whether there is a potential for business coop-

eration among PFOs
Þ �which of the existing business organisational 

forms are appropriate for PFOs
Þ �how property characteristics, forest manage-

ment activity, forest management objectives and 
PFOs’ socio-demographic and economic char-
acteristics influence PFOs readiness to engage 
into business cooperation.

Based on the results, policy recommendations were 
developed to increase the share of PFO cooperating in 
business organisational forms in Slovenia.

The results of this study provide an input for forest 
policy decision-makers to see which PFOs are more 
ready to engage into different organisational forms, 
which forms are suitable in their opinion, and to get 
information on the development of policy instruments 
that will effectively support PFO business cooperation 
which will result in wood mobilisation.

2. Private Forest Owner Business 
Cooperation in Slovenia

The PFO business cooperation has a long tradition 
in Slovenia, as PFOs were members of agricultural and 
forest cooperatives during the socialist period (Jeromel 
and Winkler 2005). After Slovenia’s independence in 
1991, the government failed to adequately develop a 
legal framework to support forest cooperatives. Its 
role was largely passive, without providing coopera-
tives with a solid basis for competing in a market-
oriented economy (Avsec 2005). As a result, the 
number of members in the cooperatives has decreased 
(Pezdevšek Malovrh 2010).

Since 1991, different organisational forms of PFO 
business cooperation have been established. PFOs 
organise themselves through cooperatives, machinery 
rings, PFO-owned companies and producer groups 
under the Common Agricultural Policy (hereafter 
CAP) (Pezdevšek Malovrh et al. 2023a).

PFOs business cooperation in the form of machinery 
rings began in 1994. The members are mostly natural 
persons (including PFOs) who are holders of agricul-
tural households. Members offer available capacity of 
own machinery or workforce to other members and 
get payment at a previously agreed price in the Cata-
logue of Cost of Agriculture and Forestry Machinery 
that covers the cost of the machinery. Machinery rings 
are responsible for informing members and providing 

services (Pezdevšek Malovrh et al. 2022a). However, 
they are mainly active in agriculture; only three of 
them are particularly active in forestry and seven are 
partly active in forestry. Therefore, only 18.3% of 
members are providing forest management services 
within the machinery ring (Pezdevšek Malovrh et al. 
2022a). One of the machinery rings in Slovenia 
expanded their activities by establishing a company to 
offer forest services to other PFOs who are not their 
members (Pezdevšek Malovrh et al. 2022a).

PFOs’ associations were established in 2001, 
following the practice of other European countries, 
with the aim to promote joint marketing of timber, 
improve forest management activities through joint 
implementation of work in forest, organise different 
events and educate its members (Pezdevšek Malovrh 
et al. 2017). Currently, 24 local associations are active 
(Forest Owners Association of Slovenia 2025), although 
these associations are interest associations and do not 
engage in business-related activities (Uhan 2022). One 
of these PFOs associations expanded their activities at 
a business level by establishing a cooperative 
(Pezdevšek Malovrh and Laktić 2017).

Only one producer group under the CAP was 
established in Slovenia to strengthen the market 
position of its members through joint marketing of 
timber (Pezdevšek Malovrh et al. 2023a).

Additionally, PFOs can cooperate with forest 
service providers. They can be hired for timber harvest-
ing and skidding services, silvicultural and protection 
work, and timber and wood chip transportation. 
Furthermore, PFOs have the option to sell timber either 
on the forest road or directly on the stump. PFOs can 
also hire these service providers for all-inclusive 
services, such as forest lease or forest management. In 
terms of business cooperation with forest service 
providers, short-term arrangements (e.g., hiring for 
harvesting and skidding) are the most common (Ščap 
et al. 2021), whereas long-term cooperation (e.g. forest 
lease or forest management) is very rare (Uhan et al. 
2023).

As in other European countries, PFO business 
cooperation is also recognised in Slovenia’s forest- 
-related policy as an instrument to increase the 
efficiency of forest management and support wood 
mobilisation. Currently, business cooperation is 
supported by the Resolution of National Forest 
Programme (2007) and its operational programme (OP 
NFP 2022–2026 2022), Forest Act (2007), Agricultural 
Act (2008) and Slovenian CAP 2023–2027 (2021). The 
Resolution of National Forest Programme (2007) 
recognises PFOs organisation in chapter »Manage-
ment of private forests«, where guidelines promote 
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PFO capital cooperation with the aim to increase the 
efficiency of forest management and improve the 
quality of life in rural areas. In the current OP NFP 
2022–2026 (2022), producer groups under the CAP are 
recognized as suitable to address the problem of 
underutilisation of private forests potentials.

In 2007, the Slovenian government established in 
its Forest Act the conditions for cooperation of PFOs 
in two different organisational forms – PFOs’ associa-
tions and machinery rings. This cooperation should 
increase the efficiency of forest management and 
marketing of forest products and improve the efficient 
use of forest machinery, equipment, workforce and 
other production capacities. In addition, Agricultural 
Act (2008) also recognises the establishment of 
machinery rings. The Rules on financing and co- 
-financing of investments in forests (2008) provide 
legal base for financial incentives for the initial 
activities of PFOs’ associations and machinery rings.

Regardless of the supportiveness of national forest-
related policies, business cooperation in Slovenia is not 
achieving the desired results, as such cooperation is 
still very rare (OP NFP 2022–2026 2022). Currently, the 
most popular form of PFO cooperation is through 
PFOs’ associations (interest form of cooperation), but 
according to Uhan (2022), less than 0.5% of PFOs are 
members. In addition, some PFOs cooperate in coop-
eratives and machinery rings. Although, PFOs cooper-
ate in machinery rings, they only rarely perform forest 
related works and therefore do not largely support 
wood mobilisation from private forests (Pezdevšek 
Malovrh et al. 2022a).

3. Materials and Methods

3.1 Data Collection
To collect the data, a survey questionnaire was 

developed based on project goals and a review of the 
relevant literature within the project »Efficient 
management of private forests to support wood 
mobilisation–CRP V4-2013« (see Pezdevšek Malovrh 
et al. 2021). In March and April 2022, an online survey 
was conducted among stratified randomly selected 
households that own forests throughout Slovenia 
(n=1515). To ensure a representative sample, quotas 
based on region, type of settlement, and age structure 
were made. Due to confidentiality concerns, non- 
-respondents were not followed further, so that 
differences with respondents were not estimated.

The questionnaire consisted of 24 questions, which 
were divided into six sections. For the purpose of this 
study, questions from the first, second, fifth, and sixth 

section were analysed. In the first section, data related 
to forest property and forest management practices 
were collected. The questions addressed forest prop-
erty size and harvesting activity in the last five years. 
The second section focused on forest management 
objectives, and the questions addressed PFOs' forest 
management objectives. The fifth section addressed 
PFO business cooperation. In more detail, the focus 
was on PFO readiness for business cooperation and the 
appropriateness of organisational forms. The sixth section 
focused on PFO socio-demographic and economic charac
teristics, specifically gender, birth year, employment 
status, education level, region of residence, and type of 
settlement. The remaining sections, which were not 
included in the analysis, focused on PFO responses to 
climate change and large-scale natural disturbances 
(third section) and on current legislation and its influ-
ence on forest management (fourth section).

3.2 Theory Behind the Econometric Modelling 
Method

In this study, the econometric modelling assumes 
that PFOs’ decisions to engage in business cooperation 
are driven by utility maximisation, a concept sup-
ported by prior studies on PFOs behaviour (Shivan 
and Mehmood 2010, 2012). To consider the complexi-
ties and uncertainties in decision-making process of 
PFOs related to business cooperation, such as unob-
served alternatives, individual characteristics, and 
measurement errors (Manski 1977, Lynch et al. 2002), 
a random utility model was used to determine the fac-
tors that influence PFOs readiness to engage in busi-
ness cooperation.

Given the information from previous studies on 
factors influencing PFOs readiness to engage in inter-
est or business cooperation as well as forest manage-
ment activities, the utility function can be expressed 
as follows:
	 Ui = f(xi) + e		  (1)
Where:
Ui	� is the potentially received utility by PFOs’ from 

being ready to engage business cooperation
xi	� is a vector of forest property characteristics (PROP), 

performance of forest management activities 
(MANACT), forest management objectives 
(MANOBJ) and owners’ socio-demographic and 
economic characteristics (SOCDEM)

ε	� is the random error term.
In this study, two separate logistic regression mod-

els were developed – one for PFOs’ readiness to coop-
erate with other PFOs in business organisational forms 
(BCOOP_PFO) and the other for their readiness to 
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cooperate with forest service providers (BCOOP_ 
SERVICE). The dependent variables BCOOP_PFO and 
BCOOP_SERVICE were converted to a binary scale (1 
– if the PFO is ready to engage in business cooperation 
and 0 – if not) and therefore the logistic regression was 
applicable to estimate the model parameters using the 
Forward stepwise algorithm. Logistic regression is 
based on the cumulative logistic probability function 
and estimates the probability of an action given a set 
of categorical characteristics (Pindyck and Rubinfeld 
1981). In binary logistic regression, the probabilities of 
each outcome are specified as follows:
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Where:
P	� is the probability that PFO is ready to engage in 

business cooperation
x	� denotes the values of independent variables and b 

denotes the model coefficients.
Maximum likelihood estimation was used to esti-

mate values for model parameters from 1 to P. Testing 
for statistical significance of the regression coefficients 
in the model was carried out using the Wald’s test at 
a significance level of 0.05 (Hosmer and Lemeshow 
2004).

The specific binary logit models used in the study 
are presented as follows:

BCOOP PFO PROP MANACT
MANOBJ SOCDEM

_ = + + +
+ + +

b b b
b b e

0 1 2

3 4
	 (3)

BCOOP SERVICE PROP MANACT
MANOBJ SOCDEM

_ = + + +
+ +

b b b
b b e

0 1 2

3 4+ 	 (4)

Before running the analysis, the data were assessed 
for multicollinearity, using variance inflation factor 
(VIFs), where multicollinearity was not found. For sta-
tistical analysis, IBM SPSS Statistics, version 25, was 
used (IBM 2021).

3.3 Variable Definitions and Predicted Influence 
on Private Forest Owners Readiness to Engage in 
Business Cooperation

Using variable categorization of Beach et al. (2005), 
the independent variables were divided into four cat-
egories:

Þ �forest property characteristics
Þ �performance of forest management activities
Þ �forest management objectives
Þ �socio-demographic and economic characteris-

tics.
A total of 11 variables were included separately in 

both models. The definitions and coding system of all 
variables are presented in Table 1.

The first category of variables »Forest property 
characteristics« included the variable related to PFOs’ 
forest property size in hectares. Based on previous 
studies addressing PFOs’ readiness to perform forest 
management activities in general or within PFOs 
organisations (e.g. Pezdevšek Malovrh et al. 2022a, 
Tiebel et al. 2023, Pezdevšek Malovrh et al. 2024, 
Stockmann et al. 2024), it was expected that forest 
property size variable would be a positive predictor of 
PFOs’ readiness to engage in business cooperation, as 
PFOs who own larger forest properties were found to 
be more active in forest management in general and 
within PFOs organisations.

The second category of variables »Performance of 
forest management activity« included the variable 
related to PFOs’ harvesting activity in last 5 years. 
Based on the findings of Fernandes and Simões (2024), 
it was expected that this variable would be a positive 
predictor, as they report that more active PFOs in 
terms of harvesting are more willing to join organisa-
tional forms.

The third category »Forest management objec-
tives« included the variables related to the PFOs’ forest 
management objectives. Despite the fact that there 
were no previous studies on influence of forest man-
agement objectives on PFOs’ readiness to engage in 
business cooperation, these variables were included in 
the model as forest management objectives influence 
PFOs’ decisions related to forest management 
(Fernandes and Simões 2024, Stockmann et al. 2024). 
It was expected that forest management objective 
related to recreation would be a negative predictor, as 
Lidestav and Westin (2023) found that PFOs that value 
recreation, health, and cultural values applied less 
production-oriented activities and therefore may 
show less interest in business cooperation. In terms of 
importance of carbon sequestration and biodiversity 
conservation as forest management objective, it was 
expected that both would be positive predictors, as 
Laakkonen et al. (2019) found that PFOs tend to engage 
in business cooperation to adapt to climate change and 
preserve biodiversity in scope of voluntary nature 
conservation measures. Furthermore, it was expected 
that forest management objective related to wood and 
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biomass production for personal use would be a neg-
ative predictor. Previous studies suggest that PFOs 
join organisational forms, because of joint marketing 
of timber, joint performance of forest work, more 
effective use of forest machinery and cooperation with 
forest service providers, which does not correlate with 
their personal consumption (Kronholm et al. 2021, 
Sonnhoff et al. 2021). In contrast, forest management 
objective related to wood and biomass production for 
the market was expected to be a positive predictor, as 
PFOs who sell timber on the market tend to be more 
open to change and want to make a financial gain from 
their forests, which was identified as a benefit for busi-
ness cooperation (Hansmann et al. 2016, Wadenspanner 
et al. 2025). Forest management objective related to 
preserving forests as investment for the future was 
expected to be a negative predictor, as PFOs who are 
preserving forest for the future generation are gener-
ally more indifferent to the various benefits that come 
from being a forest owner (Feliciano et al. 2017).

The fourth category »Socio-demographic and eco-
nomic characteristics« of PFOs included the variables 
related to PFOs age, education and employment sta-
tus. Based on previous studies addressing PFOs’ 
readiness to engage into business cooperation, PFOs’ 
age was expected to be a negative predictor, as older 
PFOs were less involved in different business organ-
isational forms (Pezdevšek Malovrh et al. 2022a, 
Brahic et al. 2025). Furthermore, based on previous 
studies, PFOs’ education was expected to be a positive 
predictor, as PFOs with higher levels of education 
have been found to be members of organisational 
forms (Pezdevšek Malovrh and Laktić 2017, Pezdevšek 
Malovrh et al. 2022a, Brahic et al. 2025). Finally, PFOs’ 
employment status was expected to be a negative pre-
dictor, as previous literature shows that PFOs with 
better economic status tend to be less active in forest 
management, which may indicate lower affiliation 
towards a business cooperation (Westin et al. 2023, 
Tiebel et al. 2024).

Table 1 Definition and coding of variables used in the model

Variable Definition Coding system
Expected correlation for both 

models
BCOOP_PFO PFO business cooperation with other PFOs

1 – Ready to cooperate 
0 – Not ready to cooperate

/ (as it is dependent variable)
BCOOP_SERVICE

PFOs business cooperation with forest service 
providers

Forest property characteristics (PROP)

Forest property size Continuous variable (+)

Performance of forest management activity (MANACT)

Harvesting activity in last 5 years
2 – Active, has harvested >20 m3/ha 

1 – Moderately active, has harvested <20 m3/ha 
0 – Not active, harvesting not performed

(+)

Forest management objectives (MANOBJ)1

Forest is important as a place of rest or 
recreation

Continuous variable (–)

Forest is important for carbon sequestration Continuous variable (+)
Forest is important for biodiversity conservation Continuous variable (+)

Forest is important for wood and biomass 
production for personal use

Continuous variable (–)

Forest is important for wood and biomass 
production for the market

Continuous variable (+)

Forest is important as investment for future Continuous variable (–)

Socio-demographic and economic characteristics of PFOs (SOCDEM)

PFOs’ age Continuous variable (–)

PFOs’ education level
1 – High school education or less 

2 – Higher education or more
(+)

PFOs’ employment status
1 – Employed 

0 – Non-employed
(–)

1 Forest management objectives variables were measured on five-point Likert scale (1 – Not important at all, 3 – Neutral, 5 – Very important) and were perceived in this analysis as 
continuous variables assuming there is equal spacing between categories
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4. Results

4.1 Basic Characteristics of Private Forest Owners
The results show that out of 1515 respondents, 

54.6% were males. The average age of respondents 
was 54 years, with PFOs between 60 and 70 years old 
being the most represented group (27.6%). More than 
half (55.7%) of respondents live in villages with less 
than 3000 inhabitants. 54.7% of respondents are self-
employed, employed or insured as farmers. The 
majority of respondents have completed high school 
(50.1%) or have Bachelor’s education or higher (45.4%). 
On average, respondents own 7.47 hectares of forest, 
while the mode is only 1 hectare. 65.4% of respondents 
own forest property smaller than 5 hectares (Table 2).

Table 2 Socio-demographic characteristics of surveyed private for-
est owners

Variables %

Gender
Male 54.6

Female 45.4

Age, years 
Average 
(54.37 +/– 13.92)

<30 years 6.5

30–40 years 10.1

40–50 years 20.6

50–60 years 25.2

60–70 years 27.6

>70 years 10.0

Place of residence

<3000 inhabitants 55.7

3000-10,000 inhabitants 23.2

>10,000 inhabitants 21.1

Employment

Self-employed, employed or 
insured as a farmer

54.7

Not employed 
(including retirees)

45.3

Education

Elementary school or less 4.5

High school 50.1

Bachelor’s education or more 45.4

Size of forest property, ha 
Average (7.47±22.49) 
Mode (1)

<4.99 ha 65.4

5–9.99 ha 16.6

10–29.99 ha 13.4

>30 ha 4.6

4.2 Private Forest Owners readiness for Business 
Cooperation

PFOs are in general ready to engage in business 
cooperation. PFOs have shown that they are ready to 

engage with other PFOs in different business organ-
isational forms (mean value 3.38, mode 4), with 51.6% 
of PFOs being ready and 30.1% indecisive. PFOs are 
also ready for business cooperation with forest service 
providers (mean value 3.47, mode 4), with 56.9% of 
respondents being ready to cooperate and 26.8% inde-
cisive (Fig. 1).

PFOs have different motives and expectations 
when it comes to business cooperation, therefore dif-
ferent organisational forms of PFO business coopera-
tion were supported by the government and estab-
lished in Slovenia (see Private Forest Owners Business 
Cooperation in Slovenia). None of the currently exist-
ing organisational forms of business cooperation 
between PFOs is considered by PFOs as very appro-
priate. Producer groups under the CAP were rated as 
the most appropriate and machinery rings were 
considered as least appropriate (Fig. 2).

When it comes to performing forest management 
activities, PFOs have different needs, which are 
reflected in their cooperation with forest service 
providers. The results show that none of the existing 
organisational forms of PFO business cooperation 
with forest service providers is considered as very 
appropriate. Short-term business cooperation with 
service providers, such as performing timber harvest-
ing and skidding services, was considered as the most 
appropriate, while long-term business cooperation 
with forest service providers, such as forest leases or 
forest management, were considered the least appro-
priate (Fig. 3).

Fig. 1 Readiness of private forest owners for business cooperation
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4.3 Results of Logistic Regression Models
The estimates of the binary logistic regression 

model for the PFOs’ readiness to cooperate with 
other PFOs in business organisational forms 
(BCOOP_PFO) are shown in Table 3. The results show 
that PFOs’ readiness is influenced by forest manage-
ment objectives related to carbon sequestration, wood 
and biomass production for personal use and for the 
market, as well as preserving forests as investment for 
the future. PFOs who consider forests as important 
for carbon sequestration are more ready to cooperate 
with other PFOs in business organisational forms. In 
addition, the more important PFOs find wood and 

biomass production for personal use, less ready they 
are to engage with other PFOs in business organisa-
tional forms. On the contrary, the more important 
PFOs find wood and biomass production for the mar-
ket, more ready they are to engage with other PFOs 
in business organisational forms. When it comes to 
forest management objective related to preservation 
of forests as an investment for the future, PFOs who 
consider it as more important are more ready to 
engage with PFOs in business organisational forms. 
In terms of socio-demographic and economic charac-
teristics of PFOs, younger and more educated PFOs 
are more ready to cooperate with PFOs in business 
organisational forms.

Fig. 2 Appropriateness of different existing organisational forms of 
business cooperation between PFO

Fig. 3 Appropriateness of different existing organisational forms of 
PFO business cooperation with forest service providers

Table 3 Variables in the equation for PFOs' business cooperation within organisational forms

Variable B S.E. Wald df Sig. Exp, B

Forest management objectives (MANOBJ)

Forest is important for carbon sequestration 0.398 0.110 13.145 1 <0.001 1.489

Forest is important for wood and biomass production for personal use –0.177 0.057 9.751 1 0.002 0.838

Forest is important for wood and biomass production for the market 0.118 0.056 4.395 1 0.036 1.125

Forest is important as investment for future 0.180 0.058 9.640 1 0.002 1.197

Socio-demographic and economic characteristics of PFOs (SOCDEM)

PFOs’ age –0.11 0.005 5.312 1 0.021 0.989

PFOs’ education level 0.298 0.132 5.102 1 0.024 1.347

CONSTANT –1.420 0.616 5.308 1 0.021 0.242
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The second model focused on PFOs’ readiness to 
cooperate with forest service providers (BCOOP_
SERVICE) (Table 4). The results show that PFOs’ read-
iness for cooperation with forest service providers is 
influenced by forest management objective related to 
biodiversity conservation, suggesting that the more 
important they find this forest management objective, 
more ready they are for business cooperation with for-
est service providers. Similar to the first model 
(BCOOP_PFO), PFOs’ readiness to cooperate with for-
est service providers is also influenced by the forest 
management objectives related and use of timber. 
PFOs who find wood and biomass production for per-
sonal use more important are less ready for business 
cooperation with forest service providers, and the 
more important PFOs find wood and biomass produc-
tion for the market, more ready they are for business 
cooperation with forest service providers. As for the 
other factors, only one category of socio-demographic 
and economic characteristics was found to be statisti-
cally significant. The results showed that better edu-
cated PFOs are more ready for business cooperation 
with forest service providers.

5. Discussion
Readiness for business cooperation is high among 

PFOs, but existing forms are not fully appropriate
The results of this study show that PFOs in Slovenia 

are in generally ready to engage in business coopera-
tion, as 51.6% are ready and 30.1% indecisive for busi-
ness cooperation with other PFOs and 56.9% are ready 
and 26.8% indecisive for cooperation with forest 
service providers. Despite their readiness and multiple 
attempts to encourage PFO business cooperation in 
Slovenia, such cooperation is still very rare (OP NFP 
2022–2026 2022).

One reason for that is the lack of clear institutional 
support. The competences when it comes to providing 

information or giving advice about business coopera-
tion remain unclear and insufficient (Aurenhammer et 
al. 2018). The Chamber of Forestry and Agriculture of 
Slovenia, which is responsible for promoting business 
related activities, also including PFOs business coop-
eration, lacks human resources and therefore cannot 
provide substantial services. The Slovenia Forest 
Service is the public forestry service that has frequent 
contacts with PFOs but is restricted to give extension 
related to any business activities by Forest Act (2007). 
Moreover, according to Ring (2022), the employees of 
Slovenia Forest Service do not feel competent to give 
extension related to PFO business cooperation because 
of lack of knowledge. Forest Owners Association of 
Slovenia is a voluntary organisation representing 
PFOs interests mainly in policy process, and it lacks 
competences and financial resources for profession-
alisation. Therefore, it is not able to provide informa-
tion or advice on business cooperation to PFOs 
(Plevnik in Pezdevšek Malovrh 2021).

Financial support by the government is also lim-
ited and only available for certain organisational 
forms. According to the Rules on Financing and 
Co-financing Investments in Forests (2008), machinery 
rings and PFOs associations (interest organisational 
form) can receive up to 50% co-financing for opera-
tional costs for up to five years after their establish-
ment. This includes costs for setting up (e.g. documen-
tation, registration, branding, equipment), running 
operations (e.g. rent, materials, staff), and promotional 
activities (e.g. fairs, marketing materials). Producer 
groups under the CAP are also eligible for support, 
but the rules are even more restrictive. These groups 
can receive funding for administrative costs, training, 
and marketing, provided they meet specific criteria 
such as having a minimum number of members with 
forest area of a certain size and being officially recog-
nized (Slovenian CAP 2023–2027, 2021). All these 
restrictive criteria make it very hard for small-scale 
PFOs, who are the prevailing group in Slovenia, to get 

Table 4 Variables in the equation for business cooperation with forest service providers

Variable B S.E. Wald df Sig. Exp, B

Forest management objectives (MANOBJ)

Forest is important for biodiversity conservation 0.345 0.098 12.264 1 <0.001 1.412

Forest is important for wood and biomass production for personal use –0.139 0.057 6.064 1 0.014 0.870

Forest is important for wood and biomass production for the market 0.164 0.052 9.764 1 0.002 1.178

Socio-demographic and economic characteristics of PFOs (SOCDEM)

PFOs’ education level 0.391 0.132 8.785 1 0.003 1.479

CONSTANT –1.251 0.491 6.500 1 0.11 0.286
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this funding. However, as only certain organisational 
forms and activities are eligible for financial support, 
the lack of funding is widely seen as a major barrier to 
PFOs’ business cooperation (Aurenhammer et al. 2018, 
Hrib et al. 2024).

The results of this study also suggest that none of 
the existing organisational forms are very suitable for 
PFOs. Producer groups under the CAP were rated as 
the most appropriate, but they mainly serve for PFOs 
who own larger forest properties and actively manage 
their forests and sell timber (Pezdevšek Malovrh et al. 
2023a). This points to a general lack of knowledge 
among PFOs about business organisational forms, 
which could be a consequence of lack of promotional 
activities and unclear and insufficient competences 
and responsibilities of different institutions (Hrib et al. 
2024).

Forest management objectives shape readiness 
of PFOs for business cooperation

PFOs have been found to have multiple forest man-
agement objectives that influence their behaviour and 
their engagement in forest management activities 
(Feliciano et al. 2017, Westin et al. 2023) but also their 
responsiveness to forest policy (Fernandes and Simões 
2024). The results of this study show that forest man-
agement objectives also have significant influence on 
PFOs’ readiness to engage in business cooperation.

Specifically, objectives related to wood and bio-
mass production, whether for personal use or for the 
market, play a key role in shaping PFOs’ readiness to 
engage in business cooperation. PFOs who prioritise 
wood and biomass production for personal use tend 
to be less ready to engage in business cooperation, 
both with other PFOs and with forest service provid-
ers. In contrast, those who value wood and biomass 
production for the market are generally more open to 
such cooperation. This aligns with previous studies 
showing that PFOs who are more active in forest man-
agement are more likely to be members of organisa-
tional forms such as machinery rings, producer groups 
under the CAP, or forest owner associations (Šálka et 
al. 2016, Pezdevšek Malovrh 2022b, Lähdesmäki et al. 
2023). Moreover, PFOs who sell timber on the market 
are more likely to cooperate with forest service provid-
ers, as they seek professional support and efficiency 
in forest operations (Matilainen et al. 2023). These find-
ings are consistent with the broader rationale behind 
promoting PFO business cooperation, considering 
that the main goals for establishing PFO business 
cooperation include improving forest management 
efficiency, strengthening market position through 
joint timber marketing, accessing financial incentives, 

coordinating forest operations, sharing machinery, 
exchanging information, and reducing transaction 
costs (Pezdevšek Malovrh et al. 2024).

Interestingly, the study also reveals that PFOs who 
value forests for biodiversity conservation, carbon 
sequestration, or as a investment for future are more 
likely to engage in business cooperation. This marks a 
shift from traditional forest ownership values, which 
focused primarily on wood production and income 
generation, toward more environmentaly oriented 
PFOs (Stockmann et al. 2024, Häyrinen et al. 2025). 
Additional insight can be drawn from the characteris-
tics of the sample in this study as 44.3% of respondents 
live in settlements with more than 3000 inhabitants, 
suggesting a degree of physical and emotional dis-
tance from their forest properties. Furthermore, 54.7% 
are employed or self-employed, indicating that their 
livelihoods are not directly dependent on forest 
income, which may make them more open to coopera
tion based on non-economic forest values, such as 
biodiversity conservation or carbon sequestration 
(Matilainen et al. 2023). Therefore, business coopera-
tion that emphasizes environmental benefits can be a 
key strategy in persuading PFOs to cooperate.

Younger age and higher education increase PFOs 
readiness for business cooperation

The results of this study show that both age and 
education significantly influence PFOs’ readiness to 
engage in business cooperation. Specifically, younger 
and more educated PFOs are more likely to cooperate 
with other PFOs in business organisational forms, 
while education alone appears to influence readiness 
to cooperate with forest service providers. This higher 
readiness among younger and better-educated PFOs 
may be partially explained by their greater adaptabil-
ity to changes in forest management practices (Tiebel 
et al. 2024, Eriksson 2025).

In addition to their greater adaptability, several 
other factors may contribute to their higher readiness 
to engage in business cooperation. More educated 
PFOs may be more aware of the benefits of business 
cooperation and may better understand conditions 
and regulations that are set to establish different 
organisational forms or enter into contracts with forest 
service providers (Matilainen et al. 2023). Further-
more, younger and more educated PFOs are more 
likely to use online platforms and shared databases to 
find information about their forest, to find forest ser-
vice providers or even to get information about how 
to establish different organisational forms (Triplat and 
Krajnc 2021).
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Education also appears to shape forest manage-
ment values. PFOs with higher levels of education 
tend to adopt more preservation-oriented objectives, 
placing greater importance on biodiversity conserva-
tion and carbon sequestration (Ficko 2019). These 
PFOs are also more likely to express readiness for busi-
ness cooperation, particularly when their forest man-
agement objectives align with broader environmental 
goals, such as biodiversity conservation or carbon 
sequestration.

Forest property size and forest management 
activity do not influence PFOs readiness for 
business cooperation

While forest management objectives and some 
socio-demographic and economic characteristics of 
PFOs significantly influence PFOs’ readiness to engage 
in business cooperation, the results of both logistic 
regression models show that forest property charac-
teristics and forest management activity in the past do 
not have a statistically significant influence on PFOs 
readiness to engage in business cooperation. These 
results are unexpected, as previous studies have 
consistently shown that more active PFOs and those 
owning larger forest properties are more inclined to 
engage in interest or business cooperation (Pezdevšek 
Malovrh 2010, Pezdevšek Malovrh and Laktić 2017, 
Stockmann et al. 2024).

One possible explanation related to forest manage-
ment activity lies in the sample characteristics as only 
24.9% of PFOs in our sample were without harvesting 
activity in the last five years. This is the consequence 
of large-scale natural disturbances and obligatory sal-
vage logging (Stare et al. 2025a). This likely reduced 
the variability in forest management activity variable 
and therefore explains its lack of significant influence 
on PFOs’ readiness for business cooperation.

Forest property size was expected to be a positive 
predictor of PFO business cooperation but was not a 
significant predictor in our model. This could be 
expalined by the result of sample characteristics, 
which included a large number of PFOs who are not 
engaged in business cooperation. In addition, positive 
prediction of this variable was based on previous 
studies (Pezdevšek Malovrh et al. 2024) that have 
examined members of different organisational forms, 
where PFOs with larger forest properties were found 
to engage in business cooperation more often. It rather 
seems that PFOs with smaller properties simply lack 
access to organisational forms that meet their needs 
(Hrib et al. 2024).

As with all studies, this one also has some limita-
tions. The limitations of this study primarily stem 
from the choice of data analysis method. Logistic 
regression was selected because it imposes fewer 
statistical requirements compared to methods like 
discriminant or probit analysis, but this may limit the 
exploration of more complex relationships between 
variables. Furthermore, non-responses were not fol-
lowed up, potentially introducing non-response bias, 
and affecting the overall robustness of the findings. 
Another limitation is related to the sample, which was 
representative taking into account the region, type of 
settlement and age structure. However, the average 
forest property size of the respondents was 7.46 hect-
ares, which is above the Slovenian average of 3.20 hect-
ares. This is a consequence of random selection of 
households. However, the distribution among forest 
property size classes aligns with the national size-class 
distribution. It is important to note that small-scale 
PFOs owning less than 1 hectare are numerous, yet 
collectively they account for only a minor share of the 
total forest area (Slovenia Forest Service 2025). Also, 
previous studies show that small-scale PFOs are reluc-
tant to cooperate in any kind of research and therefore 
this explains the difference in the average forest prop-
erty size (Kumer and Urbanc 2020).

6. Policy Recommendation
Private forest management in Slovenia is far from 

optimal, particularly regarding the wood mobilisation 
from private forests. However, as Slovenia aims to meet 
growing demand for sustainable and renewable mate-
rials (OP NFP 2022–2026 2022), improving wood 
mobilisation and strengthening PFO business coopera-
tion will be essential. At the same time, Slovenian forest 
policy only supports a limited number of organisational 
forms of business cooperation, none of which are 
considered very appropriate by PFOs. Nevertheless, the 
overall readiness among PFOs to engage in business 
cooperation is very encouraging. Therefore, policy 
decision-makers need to prepare a mix of policy instru-
ments that address the needs of PFOs. Such measures 
could increase the number of PFOs engaged in business 
cooperation. Table 5 outlines a set of general and specific 
policy recommendations to achieve the desired level of 
engagement of PFOs in business cooperation.

In terms of general policy recommendation, the role of 
existing institutions in promoting business coopera-
tion should be clarified. Currently, three institutions 
could be responsible for guiding and promoting busi-
ness cooperation, namely Chamber of Agriculture and 
Forestry of Slovenia, Slovenia Forest Service and 
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Forest Owners Association of Slovenia. Based on legally 
defined responsibilities and competencies of these 
institutions (see Discussion), any of them could take 
the role. Financial support could be given to the 
Chamber of Agriculture and Forestry of Slovenia to 
address the lack of human resources, or to the Forest 
Owners Association of Slovenia to professionalize its 
work and build advisory capacity (Pezdevšek Malovrh 
et al. 2023a). Also, the Slovenia Forest Service, which 
is a public forestry service that maintains regular 
contact with PFOs, could be given permission to 
provide business cooperation extension services by the 
Forest Act. Therefore, this institution could establish a 
new department focusing only on PFO business 
cooperation related activities, which will not be part 
of public forest service.

Forest-related legislation should also be amended 
in order to promote a broader range of business organ-
isational forms. Currently existing organisational 
forms were evaluated by PFOs as inappropriate. 
Therefore, the above mentioned institutions should 
strengthen the promotion of the existing ones and 
potentially promote and support the establishment of 
new organisational forms that have proved successful 
abroad, for example, joint ventures from Estonia 
(Põllumäe et al. 2019), public-private partnerships 
from Ireland (Ní Dhubháin et al. 2007) or forest groups 
from Belgium (Sousa-Silva et al. 2016). Once the new 
organisational forms are recognised and supported by 
legislation, the competencies of employees within the 
responsible institution must be strengthened through 
targeted education as evidenced in a previous study 

addressing the lack of knowledge about PFOs busi-
ness cooperation (Ring 2022). This institution should 
then provide PFOs with legal assistance, especially 
with information about entering into contracts and 
establishing an organisational form.

To address the lack of knowledge among PFOs 
about business cooperation, different communication 
tools should be developed. Promotional campaigns, 
informational materials, and outreach strategies can 
help raise awareness, promote suitable business 
organisational forms, and encourage participation 
(Hrib et al. 2024, Wadenspanner et al. 2025).

In addition to general policy instruments, specific 
policy instruments should be introduced to promote 
business cooperation among PFOs. Financial incentives 
must be substantial enough to support the profession-
alisation of business organisational forms and should 
be accessible to a wide range of organisational forms. 
Business organisational forms as pilot projects should 
be established and then promoted as examples of good 
practice that can be replicated across the country.

For business cooperation with forest service providers, 
a certification system should be developed. These cer-
tificates, for example Certificate of Trust, should reflect 
the quality of service of forest service provider or for-
est manager and their financial capacity and environ-
mental and social responsibility. These certificates 
should be given by independent institution, such as 
Inspectorate for Agriculture, Forestry, Hunting and 
Fisheries or Slovenian Forestry Institute, which has 
already established a public database of forest service 
providers (Moj Gozdar 2025).

Table 5 Policy recommendation

General policy instruments to support business cooperation

Define institutional responsibilities: 
Clearly legally define the responsibility and competence of existing institutions in promoting PFOs business cooperation (Regulatory)

Promote different business organisational forms: 
Forest-related legislation should be amended in order to promote a broader range of business organisational forms (Regulatory)

Strengthen the competences of the responsible institution: 
Competencies of employees within responsible institution must be strengthened through targeted education (Informational)

Develop communication tools: 
Implement promotional campaigns, informational materials, and outreach strategies for PFOs (Informational)

Specific policy instruments to support cooperation between PFOs Specific policy instruments to support PFOs cooperation with forest service providers

Ensure that financial incentives are available for different business 
organisational forms and are substantial enough to support 
professionalisation (Economic)

Through pilot projects, promote the development of different 
business organisational forms and then promote them as 
examples of good practices (Informational)

Develop a certification system (e.g., Certificate of Trust) for forest service providers 
based on the quality of their work, their financial capacity and environmental and 
social responsibility (Regulatory)

Through pilot projects, promote long-term business cooperation with forest service 
providers (forest lease, forest management) (Informational)

Promotion of digital platforms that offer PFOs information and contacts of forest 
service providers (Informational)
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Furthermore, pilot projects could also be used to 
promote long-term business cooperation models, such 
as forest lease or forest management, which offer sta-
bility in forest management and build trust between 
PFOs and forest service providers. Here, the role of 
Slovenian state forest company could be noticed, as 
they could act as a model provider of long-term forest 
management services to PFOs. They could offer dif-
ferent forest management services under transparent 
contracts that could be promoted as pilot projects.

Finally, digital platforms, like Moj Gozdar (Eng. 
My Forester) (Moj Gozdar 2025), that provide PFOs 
with information about forest service providers and 
samples of contracts should be promoted to increase 
the share of PFO business cooperation (Triplat and 
Krajnc 2021). These platforms can reduce transaction 
costs, improve transparency, and connect PFOs with 
potential business partners. 

7. Conclusions
This study is based on a large sample of PFOs in 

Slovenia, providing a comprehensive overview of 
their readiness to engage in business cooperation, 
appropriate organisational forms and the factors 
influencing their readiness to engage. The results of 
this study indicate a high level of readiness among 
PFOs to engage in such cooperation; however, none of 
the existing organisational forms seem to be very 
appropriate. PFO decision to engage in business 
cooperation is influenced by PFO forest management 
objectives related to wood and biomass production, 
biodiversity conservation, carbon sequestration and 
preserving forests as an investment for the future and 
their socio-demographic characteristics (age and 
education).

In the future, it will be essential to increase the 
share of PFOs engaged in business cooperation, espe-
cially in countries where insufficient private forest 
management hinders wood mobilisation. This is nec-
essary to meet the growing demand for wood and 
support the transition to a bioeconomy and carbon 
neutral society. To motivate PFOs to engage in busi-
ness cooperation, forest policy decision makers must 
make a holistic transformation of forest policy. To 
achieve the desired forest policy outcomes, such as 
increasing the proportion of potential harvesting rates 
and carrying out silvicultural work especially in pri-
vate forests, the transformation should incorporate 
innovative and supportive policy instruments.

This study offers policy recommendations that can 
serve as a basis to guide policy decision-makers to 

develop innovative and supportive policy instruments. 
Therefore, future studies should focus on acceptance 
and evaluation of specific policy instruments that 
effectively promote PFOs business cooperation among 
different types of PFOs. It should also explore innova-
tive organisational models tailored to diverse owner 
types and assess the applicability of successful foreign 
models for implementation in the Slovenian socio-
economic and policy context. Additionally, it should 
investigate the group of passive PFOs to understand 
their reluctance to engage in forest management and 
in business cooperation. Specifically, it should exam-
ine the conditions under which they would be willing 
to participate in various business organisational forms, 
identify the necessary instruments to facilitate their 
cooperation, and determine their preferences. With the 
results of this study and follow-up studies, more tai-
lored policy recommendations could be developed 
than the ones presented in this study, to address the 
unique characteristics and forest management objec-
tives of different types of PFOs, ultimately leading to 
more efficient management of private forests and suf-
ficient wood mobilisation to support the transition to 
bioeconomy and carbon neutral society.
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