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2 Slovenian Forestry Institute, Večna pot 2, 1000 Ljubljana, Slovenia; anze.japelj@gozdis.si
* Correspondence: kaja.plevnik@gozdis.si

Abstract

We examined the positions of policymakers and businesses on the forest-based bioeconomy
(FBE) in Slovenia, focusing on the importance of forest ecosystem services within the FBE.
We also explored how businesses perceive their market potential and the role of payments
for ecosystem services (PES) schemes in strengthening the FBE. We conducted interviews
with 35 policymakers from the fields of forestry, the wood industry, the environment, and
tourism, as well as with 24 business representatives from primary wood production, the
wood industry, and forest tourism. Respondents identified fragmented land ownership
(mean score on a 1–5 scale = 4.19), the lack of a strategic framework (4.12), and inefficient
use of woody biomass (4.08) as key challenges to implementing the FBE in Slovenia. They
highlighted knowledge transfer (4.54), investment support (4.47), and raising environmen-
tal awareness (4.44) as the main forms of state support for the FBE, while unfamiliarity with
PES appears to contribute to its neglect. No significant sectoral differences were observed
among policymakers regarding PES involvement; however, they viewed their role mainly
in the design phase of PES and least in the phases of coordination and establishment.
Greater interest in participating in PES was expressed by forest tourism businesses, despite
perceiving lower market potential than those in primary wood production and the wood
industry. The evident heterogeneity of stakeholder positions on the FBE calls for strong
coordination and a transparent policy process involving all stakeholder coalitions to estab-
lish a coherent national strategy for the FBE. The results highlighted policymakers’ limited
governance capacity and reluctance to fully implement PES as a potential solution for
strengthening the FBE. The differing motivations of businesses regarding PES underscore
the need for a nuanced, sector-specific approach to foster broader engagement.

Keywords: forest-based bioeconomy; forest ecosystem services; stakeholders’ positions;
policymakers; businesses; payments for ecosystem services (PES); market potential

1. Introduction
The bioeconomy (BE) is an ambitious attempt to shift the European economy towards

climate neutrality. However, as with all public policies, its success strongly depends on the
ability of key actors to recognize its benefits and demonstrate the willingness to take the
necessary actions for its implementation. Therefore, it is crucial that positions, perceptions,
and capacities are clearly identified so that appropriate means of policy implementation
and necessary adjustments can be planned.

Sustainability 2026, 18, 219 https://doi.org/10.3390/su18010219

https://crossmark.crossref.org/dialog?doi=10.3390/su18010219&domain=pdf&date_stamp=2025-12-25
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0009-0009-3534-7622
https://orcid.org/0000-0002-7361-0710
https://doi.org/10.3390/su18010219


Sustainability 2026, 18, 219 2 of 29

Forests play an important role in achieving BE goals by supplying not only non-fossil,
carbon-neutral resources [1] but also numerous ecosystem services (ES), such as habitat
protection, climate adaptation, and forest-based tourism [2–4]. Given the heterogeneity of
these ES, advancing the forest-based bioeconomy (FBE) requires interdisciplinary collabo-
ration among diverse stakeholders, including the public, policymakers, scientists, forest
owners, and businesses [5,6], all of whom are interlinked. Public awareness of sustainable
consumption drives demand for forest-based products and services, while policymakers
use their support mechanisms to influence the supply of these goods and services from
forest owners and businesses [5].

A growing body of research on stakeholder positions and perceptions of the FBE
commonly follows one of two approaches. Studies may be stand-alone reviews of pol-
icy documents, such as national strategies [7], which show a strong focus on enabling
governance (supporting measures) but weak attention to managing risks (goal conflicts);
operational policy programmes [8], which are more concrete in countries with national
strategies (e.g., Germany, Italy, Finland) and demonstrate very different priorities that
are not necessarily aligned with broader FBE goals; and previously published research
on conceptual aspects of the BE [4], like social sustainability, public participation, justice
and equity, which are not consistently integrated into the BE, so national strategies often
fail to address them efficiently. Alternatively, studies may involve various actors who
provide their perspective on specific elements of the BE. The latter focus on a single type of
stakeholder [9] or include multiple actor groups [2,8,10]. Although all mentioned studies
involve different stakeholders, and combinations thereof, they all agree that market de-
velopment alone will not drive the transition towards a BE. Therefore, regional strategies,
climate change and energy policies, and green procurement are needed. All of these are
typically driven by public authorities, making the role of the state or regions decisive.
However, experts differ in their interpretations on the BE—whether it represents a vision-
ary paradigm shift or a lobbying opportunity—and there are further differences between
stakeholder groups regarding the importance of key challenges such as lack of capital,
price competitiveness of bio-based versus fossil-reliant products, the readiness of BE tech-
nologies, and insufficient market demand. Examining the nexus of multiple stakeholders
can provide valuable insights into diverging positions and potential contradictions in the
implementation of BE policies. Understanding stakeholder positions thus improves the
manageability of efforts to strengthen the FBE; however, challenges and barriers remain.
These are often linked to previous institutional, technological, and economic decisions—so-
called path-dependencies [11,12]—that can hamper the structural and functional changes
in national socio-economic systems [13] required for successful transformation [7]. The
barriers and challenges to strengthening the BE are discussed next.

Existing institutional frameworks have been developed over time and often originate
from periods of fossil-based economies and different land ownership systems. Chang-
ing such frameworks can be costly, and from a regulatory perspective, difficult, which
can slow down or even entirely prevent a shift in the economy. Insufficient institutional
adaptation therefore poses a serious challenge to strengthening the BE [9,14], and the
questionable effectiveness of existing national BE strategies [7] further exacerbates the
problem. Secondly, current business models remain largely based on value chains that
integrate either resources or actors that are embedded into production processes from the
pre-biotechnology era. The transition in business models is at best gradual and risky due
to insecure resource provision (effects of pest outbreaks, climate disturbances, inefficient
land use, etc.) and unstable demand for forest-based products and services [10]. Busi-
nesses also face the high costs of adopting novel technologies to meet emerging market
demands, which are not always supported by policy measures [9]. Thirdly, normative and
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cognitive factors can hinder progress towards the BE. Conflicting policy goals often lead
to confusion and inconsistencies in proposed actions [7], undermining policy efficiency,
while limited stakeholder participation in conceptualization reduces the legitimacy and
public acceptance of BE strategies [15]. Cognitive barriers include society’s disconnection
from nature, low consumer inclination towards bio-based products [16], and weak integra-
tion of ES into business models that could reposition the BE among other sustainability
initiatives [15]. Moreover, the prevailing framing of the BE still focuses primarily on biotech-
nology and the cascading use of biological resources, which views forests mainly for their
feedstock potential [2]. Finally, ecological concerns remain, as BE expansion risks straining
ecosystems and competing for land [17], even though the BE is intended to address key
environmental challenges [8].

Governments are generally responsible for providing policy support to address these
challenges and barriers, mainly through national BE strategies, initiatives, and operational
programmes [7,18]. Among the four transformational pathways towards the BE elaborated
by [7], two are directly related to business activities: (1) introducing technological innova-
tions to increase productivity and (2) applying biological principles and processes. This
underscores the pivotal role of entrepreneurs in strengthening the BE. It also highlights the
importance of policymakers, who design and implement supportive measures enabling
businesses to position themselves within the BE. Such support can take the form of subsi-
dies and public procurement [10,18], tax relief [7], direct investment [18], credits [10,19], or
payments for ES (PES) [9,20] and certification systems [21]. For these mechanisms to be
successful, they must be developed through a clear identification of challenges, inclusive di-
alogue among stakeholders, and collaborative problem-solving processes [22]. The position
of businesses in the FBE is multi-relational and should be analyzed from the perspective
of different stakeholder groups [23], each representing diverse sectoral interests. In fact,
limited business participation and weak dialogue between entrepreneurs and policymakers
remain key barriers to strengthening the BE [4].

Slovenia currently lacks a national BE strategy and does not have a dedicated gov-
ernmental body responsible for BE-related policies. As a result, the FBE in Slovenia
remains conceptually ambiguous [24], despite the substantial potential of its forestry sector.
With nearly 60% of forest cover [25] and one of the highest growing stocks per hectare
in Europe [26], Slovenian forests can supply considerable amounts of biomass for wood
processing, energy generation, paper production, and biorefinery industries [27].

This paper therefore investigates positions on the FBE in Slovenia, including percep-
tions and concerns related to planning and implementation gaps, as well as the challenges
and barriers faced by policymakers and businesses—a nexus of two stakeholder groups
that has been insufficiently addressed in national BE-related research and only broadly
explored in previous studies. In addition to capturing broader stakeholder perspectives,
our study focuses on two specific aspects. First, we examine PES as a policy instrument
through which policymakers can promote the provision of forest ES and thereby strengthen
the BE. Second, we explore how businesses perceive their competitive position in delivering
forest-based products and services that depend on access to forest ES. In this context, we
hypothesized that (1) policymaker positions on their involvement in PES depend on their
governmental department affiliation and (2) the perceived market potential of forest-based
products and services varies among businesses according to their sectoral orientation
(primary production, manufacturing, service activities).

The innovativeness of our research lies in its aim to address gaps identified in previous
research on barriers to implementing the FBE [4,10], concrete potential solutions related
to PES [9], and the positions of different actors [2] while also providing novel insights
to support the development of a possible future national BE strategy. Our study is also
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distinctive from previous research in terms of geographical coverage (Western Balkans and
a post-socialist country) and in its effort to avoid overreliance on policy documents, instead
basing itself on face-to-face interaction with stakeholders.

2. Materials and Methods
2.1. Survey and Data Collection

We collected data through a survey using a questionnaire that included multiple-
choice, Likert-scale, and open-ended questions. The first two types were designed for
quantitative analysis and comparison of responses, while the open-ended questions pro-
vided deeper insights into respondents’ views and reasoning, enabling the collection of
both quantitative and qualitative data.

The questionnaires were tailored to the two stakeholder groups—policymakers and
business representatives—and further adapted in some parts according to each respon-
dent’s professional orientation. As a result, there were four versions for policymakers and
three versions for businesses. However, some questions were identical across all versions
to allow comparison.

The questionnaire consisted of four parts:

(1) Common statements on four forestry aspects (high-quality wood, introduction of
non-native tree species, forest tourism, and biodiversity protection)

(2) Strengthening the FBE in Slovenia
(3) PES schemes

In addition, the questionnaire for businesses included the following section:

(4) Business activity and perceived business potential.

The four FBE-related aspects in the first part of the questionnaire were selected based
on a systematic review of key EU strategic documents, including the EU Biodiversity
Strategy [28], EU Forest Strategy [29], and EU BE Strategy [5]. With the assistance of
13 Slovenian experts in forestry, the BE, forest tourism, biodiversity protection, and ES, we
identified objectives from these EU documents that are particularly relevant to Slovenia.
Based on these objectives, we formulated the main themes and statements (Table 1). Table 1
also shows the connection between EU policy goals, categories of ES according to the
Common International Classification of Ecosystem Services (CICES) [30], and selected
forestry aspects. To ensure validity and reliability, we conceptualized, reviewed, and
refined the questionnaires with the aforementioned panel of experts to assure that questions
accurately assessed the intended concepts. The same panel reviewed the suitability of the
measurement scales, the clarity of instructions, and the predicted stability of responses
over time.

Table 1. Connection between EU policy goals, categories of ES, and selected forestry aspects.

Strategic Goals of EU Forest-Related Policies ES (CICES) Selected FBE-Related Aspects

Replacing carbon-intensive materials through
the production of long-lived wood products Provisioning High-quality wood

Adaptation to climate change Regulation & maintenance Non-native tree species
Promotion of other sectors of the BE and

creation of new green jobs Cultural Forest tourism

Biodiversity conservation Regulation & maintenance Biodiversity conservation

To recruit potential respondents, we first made a comprehensive review of relevant
public institutions and key players in the business sectors related to the FBE. Initial
contact was established through the organizations’ or businesses’ administrative offices
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(e.g., general inquiry addresses or administrative staff) either in person or by e mail. Each
organization or company then chose the person they thought had the sufficient knowledge,
skills and competences to take part in the interview. In cases where there was no response
within short time (e.g., 3 days) we made a phone call to the administrative office or sent
a reminder e mail. The interviews were conducted in June and July 2025. Most respondents
completed part of the questionnaire themselves in Word format, while other questions
were answered through telephone interviews, video conferences, or face-to-face meetings.

All participants were informed about the purpose of the study, the voluntary nature
of participation, their right to withdraw at any time, and the way their data would be
anonymised and used. In addition, the principles of free, prior and informed consent were
followed to ensure that respondents had sufficient time and information to decide on their
participation. Informed consent was obtained from all participants. Requirements of the
national legislation on ethical aspects of social-science studies were considered.

The response rates were relatively high among the targeted organizations. Of the
invited policy-making institutions and their relevant departments or units, 35 agreed to
participate while 11 declined, resulting in a response rate of 76%. Among the businesses
invited, 24 participated and 12 chose not to, corresponding to a response rate of 67%.

We interviewed several key policymakers, including secretaries, directors of direc-
torates, and heads of departments and services in key ministries and other public orga-
nizations. Our aim was to include as many individuals as possible with expertise and
experience in one of the following fields relevant to this study: forestry, the wood industry,
the environment, and tourism. We also interviewed representatives of businesses involved
in primary wood production, wood processing (sawmills), the furniture industry, wooden
house construction, and forest tourism (FT). The goal was to ensure sufficient coverage
of sectors within the FBE and, where possible, geographic representation across Slove-
nia. Table 2 presents the number of respondents by sector or orientation, showing the
within-group classification of policymakers and business representatives.

Table 2. Respondents by sector/orientation and group classification.

Stakeholder Group Sector/Orientation

Policymakers n %
Forestry sector (polFOR) 10 28.6%
Wood industry sector (polWOOD) 6 17.1%
Environmental sector (polENV) 9 25.7%
Forest tourism sector (polTOUR) 10 28.6%
Total 35

Business representatives n %
Primary wood production (PWP) 5 20.8%
Wood processing and products (WPP) 10 41.7%
Forest tourism (FT) 9 37.5%
Total 24

The primary wood production (PWP) group consists of businesses engaged in felling,
extraction, and transport of wood, as well as some involved in wood sales. For transparency
and clarity in interpreting the results, representatives of the wooden housing, furniture, and
wood processing industries were grouped together into the wood processing and products
(WPP) group, as they all represent further stages of wood processing into value-added
products and share common development challenges within the forest-wood chain. This
group also includes one business extracting tannins from wood biomass.
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The absolute sample size reflects the emerging status of FBE in Slovenia, despite its
considerable potential. This is particularly evident in the still developing forest tourism
sector, in forestry and wood processing sectors that face strong price competition and
shortages of human resources, and in the small number of high value-added enterprises
within FBE. In addition, the pool of stakeholders with relevant expertise is limited. Conse-
quently, the number of FBE actors remains relatively small, especially compared to other
natural resource-based sectors such as agriculture and food production, hydropower, and
industrial minerals.

2.2. Data Analysis

We analyzed the data using descriptive statistics (displaying frequencies and per-
centages) and measures of central tendency (mean, median). Responses to open-ended
questions were analyzed using content analysis, which complemented and further sup-
ported the quantitative findings.

Several questions or statements required policymakers to rate their opinions on a five-
point Likert scale. For each question or statement, we calculated the average level (mean
or median) of agreement for each group of policymakers and business representatives. To
determine whether statistically significant differences existed between groups, we used
non-parametric statistical methods to account for potential violations of normality and
unequal group sizes. First, we performed the non-parametric Kruskal–Wallis test, and
where statistical differences were detected, we conducted pairwise comparisons using
Dunn’s test with Holm-Bonferroni correction. Additionally, we employed the Cliff’s delta
measure to indicate the magnitude of pairwise differences where these were statistically
significant. Only statistically significant differences between groups are reported. All
statistical analyses were conducted using R Commander (v. 4.1.1; Hamilton, ON, Canada).

3. Results
3.1. Common Statements on Four FBE-Related Aspects

Policymakers and business representatives indicated their level of agreement on
a five-point Likert scale with statements concerning four selected FBE-related aspects in
Slovenia: high-quality wood, the introduction of non-native tree species, forest tourism, and
biodiversity protection. Based on the respondents’ professional orientation, we identified
which groups of statements were relevant to them or those on which they had knowledge
or experience. Therefore, not all respondents expressed their opinion on every statement.

3.1.1. High-Quality Wood

Respondents most strongly agreed with statements “E. The use of wood in construction
can reduce greenhouse gas emissions”, “B. Wood should be used as much as possible as
sustainable wood products with higher added value”, and “A. Forest tending (thinning)
can improve the quality of wood” (Table 3). The least favoured statement was “G. The
use of man-made materials keeps forests intact.” These findings suggest the importance of
utilizing wood and maximizing its potential, especially as a carbon-neutral material.

Statistically significant differences between the individual groups included in the
survey were found in statement “D. Wood can equally replace some other carbon-intensive
building materials. . . ”, where PWP and WPP expressed different views. WPP supported
this statement significantly more than PWP. WPP are more exposed to markets, prod-
uct innovation, and consumer demand, making them more aware of how wood can
replace plastic, metal, and other materials. PWP, on the other hand, focus on raw ma-
terial supply and forest management, making them more cautious and less aware of
substitution possibilities.
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Table 3. Agreement with statements about high-quality wood.

Policymakers Businesses Test of Differences

STATEMENT Avg.
(Mean)

Avg.
(Median) polFOR polWOOD PWP WPP

K–W
Test
(p)

Pairwise
Differences

(Dunn, p.adj)

Cliff’s δ

(95% CI)

A. Forest tending
(thinning) can improve
the quality of wood.

4.4 5 4.0 5.0 4.0 5.0 n.s. / /

B. Wood should be used
as much as possible as
sustainable wood
products with higher
added value.

4.5 5 5.0 5.0 5.0 4.5 n.s. / /

C. Only wood that is not
suitable for sustainable
wood products should
be used for energy
production (fuelwood).

3.9 4 3.5 4.5 4.0 4.5 n.s. / /

D. Wood can equally
replace some other
carbon-intensive
building materials
(concrete, PVC,
aluminum, steel, etc.).

4.1 4 4.0 4.0 4.0 5.0 ** PWP < WPP
(0.03)

0.82 (0.44,
0.95)

E. The use of wood in
construction can
reduce greenhouse
gas emissions.

4.6 5 5.0 5.0 5.0 5.0 n.s. / /

F. Other man-made
materials can be more
long-lived than wood.

3.3 3 3.0 3.5 4.0 3.0 n.s. / /

G. The use of man-made
materials keeps
forests intact.

2.0 2 1.0 2.0 2.0 2.0 n.s. / /

polFOR = policymakers from the forestry sector; polWOOD = policymakers from the wood industry sector;
PWP = primary wood production; WPP = Wood processing and products; K–W test = Kruskal–Wallis test.
** p < 0.05, n.s. = not significant; Cliff’s δ effect size: negligible < 0.15, small ≥ 0.15 to <0.33, medium ≥ 0.33 to
<0.47, large ≥ 0.47.

3.1.2. Introduction of Non-Native Tree Species

We observed significant differences between individual groups of respondents in
statements C, D, and A (Table 4). Statement “C. Some non-native tree species may be more
resilient to extreme weather events and pests than native species” was much more favoured
by polWOOD than by polENV. Similarly, there were discrepancies between these groups in
statement “D. Non-native tree species pose a threat to our forests”, where polENV showed
a much higher level of agreement than polWOOD. The statement about the presence of
spruce in Slovenian forests and in the wood processing industry (“A. Spruce is the second
most. . . ”) caused the most controversy. PolENV agreed less with this statement than
polFOR, polWOOD, and WPP. Overall, respondents showed the highest level of agreement
with the statement “B. We should plant as many different tree species as possible . . . ”
and the lowest level of agreement with “G. Slovenian forestry faces other more important
problems. . . ”. Both responses demonstrate an awareness of the importance of adapting
forest management to climate change.
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Table 4. Agreement with statements about introducing non-native tree species.

Policymakers Businesses Test of Differences

STATEMENT Avg.
(Mean)

Avg.
(Median)

polFO
R

polW
O

O
D

polEN
V

PW
P

W
PP

K–W
Test
(p)

Pairwise
Differences

(Dunn, p.adj)

Cliff’s δ

(95% CI)

A. Spruce is the second most common
tree species in our country and should
continue to be the one on which the
wood processing industry is based in
the future.

2.6 3 3.0 3.0 2.0 3.0 3.0 **

polFOR >
polENV (0.07)

0.66
[0.14,
0.89]

polWOOD >
polENV (0.03)

0.83
[0.36,
0.97]

polENV < WPP
(0.06)

−0.66
[−0.90,
−0.11]

B. We should plant as many different
tree species as possible to increase the
resilience of forests to climate change
and extreme weather events.

3.9 4 4.0 3.0 4.0 4.0 4.0 n.s. /

C. Some non-native tree species may
be more resilient to extreme weather
events and pests than native species.

3.5 4 4.0 5.0 2.0 4.0 3.5 ** polWOOD >
polENV (0.01)

0.78
[0.24,
0.95]

D. Non-native tree species pose
a threat to our forests. 3.4 3 3.0 2.5 4.0 3.0 3.0 * polWOOD <

polENV (0.06)

−0.72
[−0.94,
−0.07]

E. Non-native tree species can
significantly increase the timber
increment in Slovenian forests.

3.2 3 3.0 4.0 3.0 3.0 3.0 n.s. /

F. Measures to adapt forests to climate
change are not necessary because
forests are able to adapt to climate
change on their own.

2.3 2 2.0 1.0 2.0 3.0 2.0 n.s. /

G. Slovenian forestry faces other more
important problems (ownership,
economic aspects) than the adaptation
of forests to climate change.

2.1 2 2.0 1.5 1.0 3.0 2.5 n.s. /

polFOR = policymakers from the forestry sector; polWOOD = policymakers from the wood industry sector;
polENV = policymakers from the environmental sector; PWP = primary wood production; WPP = Wood processing
and products; K–W test = Kruskal–Wallis test. ** p < 0.05, * p < 0.1, n.s. = not significant; Cliff’s δ effect size:
negligible < 0.15, small ≥ 0.15 to <0.33, medium ≥ 0.33 to <0.47, large ≥ 0.47.

3.1.3. Forest Tourism

The greatest discrepancies in positions regarding forest tourism were found in state-
ments A, B, and D (Table 5), which relate to the viability, profitability, and practicality of
forest tourism for forest owners. PolTOUR agreed much more strongly with statement
“A. In addition to wood-based forestry, forests provide a number. . . ” than polFOR and
polENV. Consistent with this finding, differences also appeared for statement “B. The only
profitable product of the forest is wood”, with polFOR showing higher agreement than
polTOUR and FT. However, this statement was the least favoured among all groups, indi-
cating a general consensus that forests can provide multiple sources of income. Differences
in agreement with statement “D. Tourism in the forest area only means additional. . . ”
correspond to the variations observed in the previous two statements. PolFOR showed
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higher agreement than polTOUR and polENV, reflecting more caution towards the practical
implications of forest tourism. The most favoured statement across both groups was “E.
Forest tourism should be developed in close cooperation with forest owners”, suggesting a
strong willingness among both policymakers and business representatives to cooperate
with forest owners in developing forest tourism.

Table 5. Agreement with statements about forest tourism.

Policymakers
(Medians)

Businesses
(Medi-

ans)
Test of Differences

STATEMENT Avg.
(Mean)

Avg.
(Median)

polFO
R

polEN
V

polT
O

U
R

FT
K–W
Test
(p)

Pairwise
Differences

(Dunn, p.adj)

Cliff’s δ

(95% CI)

A. In addition to
wood-based forestry, forests
provide a number of equally
important additional income
opportunities, such as
forest tourism.

4.2 4.0 3.5 4.0 5.0 5.0 ***

polTOUR >
polFOR (0.02)

0.70 [0.23,
0.91]

polTOUR >
polENV (0.08)

0.64 [0.14,
0.88]

B. The only profitable
product of the forest
is wood.

1.7 1.0 2.0 1.0 1.0 1.0 **

polFOR >
polTOUR (0.03)

0.69 [0.25,
0.89]

polFOR > FT (0.03)
−0.32
[−0.71,
0.23]

C. Forest owners who focus
solely on timber production
should also recognize the
potential of their forests for
other service-oriented
activities (e.g., tourism).

3.8 4.0 4.0 4.0 4.0 4.0 n.s. /

D. Tourism in the forest area
only means additional
management adjustments
for the owner.

2.5 3.0 3.0 2.0 2.0 3.0 **

polTOUR <
polFOR (0.03)

−0.67
[−0.88,
−0.23]

polFOR > polENV
(0.11)

0.61 [0.13,
0.86]

E. Forest tourism should be
developed in close
cooperation with
forest owners.

4.4 5.0 5.0 5.0 4.0 5.0 n.s. /

F. Forest tourism may have
negative impacts on
the condition of
natural resources.

3.4 3.0 4.0 4.0 3.0 3.0 * /

G. Forest tourism may limit
recreational space for
local people.

2.4 2.0 3.0 3.0 1.5 2.0 * /

polFOR = policymakers from the forestry sector; polENV = policymakers from the environmental sector; polTOUR
= policymakers from tourism; FT = business representatives from forest tourism; K–W test = Kruskal–Wallis test;
*** p < 0.01, ** p < 0.05, * p < 0.1, n.s. = not significant; Cliff’s δ effect size: negligible < 0.15, small ≥ 0.15 to <0.33,
medium ≥ 0.33 to <0.47, large ≥ 0.47.
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3.1.4. Biodiversity Conservation

The most favoured statement among all groups was “A. Biodiversity is the basis for
a stable ecosystem”, while the least favoured was “D. Slovenia has a sufficient proportion
of strictly protected forests” (Table 6). However, PWP agreed less with statement A than
FT, and agreed more with statement D than FT. Furthermore, polFOR were more likely to
believe that there are enough strictly protected forests and expressed strong agreement with
statement E on the feasibility of maintaining biodiversity alongside forest management,
although this finding is not statistically supported. We found that polFOR and PWP agreed
statistically significantly less with statement “C. Timber from trees with high ecological
value should not be used” than polENV. In addition, both polFOR and PWP agreed less
with statement “G. It is correct that the state has the right to restrict forest management. . . ”
than policymakers from the environmental sector. These findings are further supported by
the higher agreement of polFOR with the statement “F. Policymakers should be aware that
different protection regimes. . . ” compared to polENV, polTOUR, and FT. Opinions were
also divided on statement “B. Establishing protected habitats in managed forests helps
forests survive over the long term”, with FT agreeing more than both polFOR and PWP.
The findings reveal notable disagreements among the respondent groups regarding the
adequacy of protected forests, protection regimes, and restrictions on timber use. Overall,
biodiversity protection proved to be the most divisive aspect, with the largest number of
statistically significant differences between groups.

Table 6. Agreement with statements about biodiversity.

Policymakers
(Medians)

Businesses
(Medians) Test of Differences

STATEMENT Avg.
(Mean)

Avg.
(Me-
dian)

polFO
R

polEN
V

polT
O

U
R

FT PWP
K–W
Test
(p)

Pairwise
Differences

(Dunn,
p.adj)

Cliff’s δ

(95% CI)

A. Biodiversity is the basis for a
stable ecosystem. 4.8 5.0 5.0 5.0 5.0 5.0 4.0 ** FT > PWP

(0.06)

0.60
[−0.06,
0.89]

B. Establishing protected habitats in
managed forests helps forests survive
over the long term.

3.9 4.0 4.0 5.0 5.0 5.0 3.0 **

FT > polFOR
(0.03)

0.84
[0.25,
0.97]

FT > PWP
(0.09)

0.71
[0.02,
0.94]

C. Timber from trees with high
ecological value (old trees, trees with
cavities, nest boxes, etc.) should not
be used.

4.0 4.0 3.5 5.0 4.5 4.0 4.0 **

polENV >
polFOR

(0.02)

0.79
[0.35,
0.94]

polENV >
PWP (0.05)

0.87
[0.50,
0.97]

D. Slovenia has a sufficient proportion
of strictly protected forests
(forest reserves).

3.2 3.0 4.0 1.0 2.3 2.0 4.0 * polENV <
PWP (0.05)

−0.76
[−0.95,
−0.18]

E. Biodiversity can be maintained even
if forests are logged at the same time. 4.0 4.0 5.0 4.0 4.0 4.0 4.0 n.s. /
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Table 6. Cont.

Policymakers
(Medians)

Businesses
(Medians) Test of Differences

STATEMENT Avg.
(Mean)

Avg.
(Me-
dian)

polFO
R

polEN
V

polT
O

U
R

FT PWP
K–W
Test
(p)

Pairwise
Differences

(Dunn,
p.adj)

Cliff’s δ

(95% CI)

F. Policymakers should be aware that
different protection regimes that
restrict logging may affect the income
of forest owners.

4.1 4.0 5.0 4.0 4.0 4.0 4.0 ***

polFOR >
polENV

(0.03)

0.67
[0.20,
0.89]

polFOR >
polTOUR

(0.02)

0.80
[0.37,
0.95]

polFOR > FT
(0.03)

0.67
[0.20,
0.89]

G. It is correct that the state has the
right to restrict forest management to
private owners to promote
biodiversity conservation.

3.4 4.0 2.5 5.0 4.0 4.0 2.0 ***

polENV >
polFOR

(0.01)

0.86
[0.51,
0.96]

polENV >
PWP (0.02)

0.95
[0.73,
0.99]

polFOR = policymakers from the forestry sector; polENV = policymakers from the environmental sector;
polTOUR = policymakers from tourism; FT = business representatives from forest tourism; PWP = primary
wood production; K–W test = Kruskal–Wallis test. *** p < 0.01, ** p < 0.05, * p < 0.1, n.s. = not significant; Cliff’s δ
effect size: negligible < 0.15, small ≥ 0.15 to <0.33, medium ≥ 0.33 to <0.47, large ≥ 0.47.

3.2. Strengthening the FBE in Slovenia

In addition to expressing their positions on the four FBE-related aspects, all respon-
dents were also asked to rank these aspects in order of priority (1–4) according to their
importance for strengthening the FBE.

Policymakers and business representatives identified the production of high-quality
wood as the most important aspect for strengthening the FBE, while forest tourism was
considered the least important (Figure 1). For most aspects, both groups were fairly
consistent in their rankings. The most divergent aspect was the planting of non-native tree
species. Business representatives were much more likely than policymakers to agree that
such planting can make a significant contribution to strengthening the FBE. This difference
was found to be statistically significant using the Kruskal–Wallis test (p < 0.01).

Policymakers were also asked to indicate, at their discretion, the optimal and feasible
levels of ES or forest-based products and services derived from the discussed aspects.
A total of 57.1% believed that the proportion of high-quality wood in Slovenian forests
should increase from the current 50% to 60%, while 28.6% thought that it could not be
increased. Regarding non-native tree species, 45.7% believed that their current share (0.4%
of growing stock) should remain unchanged, whereas 28.6% supported an increase to
2% and 25.7% to 3%. In terms of forest protection, 54.3% believed that the proportion of
protected forests could be increased from 0.3% to 5%, while 31.4% preferred to maintain it
at the current level.
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Figure 1. Perceived importance of FBE-related aspects for strengthening the FBE in Slovenia.

Both policymakers and business representatives were also asked to express their views
on the main challenges of implementing the FBE (Figure 2).

Figure 2. Perceived importance of challenges in implementing the FBE in Slovenia.

The challenges related to implementing the FBE in Slovenia were all rated relatively
highly. Respondents identified fragmented land ownership and the lack of cooperation
among forest owners as the most important obstacles. These two persistent issues have
long been recognized as key barriers to the effective management of private forests in
Slovenia [31–35]. Respondents also highlighted the lack of strategic framework and policy
alignment, as well as poor valuation and utilization of woody biomass, as significant
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challenges. Financial and investment barriers, together with weak connections between
businesses and innovation, were perceived as slightly less critical.

We also asked respondents how they believed the state should support the strengthen-
ing of the FBE (Figure 3). Respondents identified knowledge transfer, investment support,
and awareness-raising on the importance of environmentally friendly products and services
as the most important forms of state support. The establishment of PES schemes was rated
as least important, which was expected, as most respondents presumably had no direct
experience with such mechanisms, since they are not yet present in Slovenia. For that
reason, they most likely found it difficult to envisage how PES could contribute to the
development of the FBE.

Figure 3. Forms of state support to the FBE.

3.3. Businesses and the Potential of Their Products/Services

Business representatives were asked to assess the market potential of their forest-based
products and services (Table 7). Market potential is a function of a range of factors on both
the demand and supply sides [36].

Table 7. Perceived business market potential.

Economic Activity Perceived Market Potential

Mean Median

Primary wood production (PWP) 5.0 5
Wood processing and products (WPP) 4.5 5
Forest tourism (FT) 4.0 4

The results indicate that PWP is perceived as having the highest market potential (5.0).
However, responses to the open-ended question concerning business constraints reveal
that PWP representatives highlighted unfavourable tax policies, excessive bureaucracy, and
additional levies and reporting obligations as key challenges hindering business operations.
They also emphasized the influence of market conditions and EU and national regulations
as crucial factors affecting success.

The WPP group perceived a slightly lower market potential, indicating a highly
positive but somewhat more cautious outlook. Like PWP, they identified unpredictable
market conditions and bureaucratic procedures as major limiting factors. They also pointed

https://doi.org/10.3390/su18010219

https://doi.org/10.3390/su18010219


Sustainability 2026, 18, 219 14 of 29

to payment delinquency, fluctuations in raw material prices, and a shortage of skilled
labour—a chronic issue in the Slovenian wood industry [37]. Two respondents highlighted
insufficient capacity to invest in process automation and modernization as a significant
constraint, while another two noted that a lack of clear strategic governmental support
hampers the success of the furniture and wood construction industries.

The FT group, while still rated positively at 4.0, reported a comparatively lower
perceived market potential. Using the Kruskal–Wallis test (p = 0.03) and Dunn’s test
(p.adj = 0.03), we detected a statistically significant difference in perceived market potential
between FT and PWP, indicating that FT businesses consider their potential to be lower.
Most FT representatives mentioned weather dependency and seasonality as key limiting
factors, while some noted dependence on cooperation with forest owners and the suitability
of forests for tourism activities. For clarification, under the Slovenian Forest Act [38], it
is not permitted to carry out profit-making tourism activities in another person’s forest
without the owner’s consent. One respondent also highlighted the lack of regulation
of nature tourism activities—such as the absence of quality control and the prevalence
of price-driven competition—which they felt hinders the development of high-quality
tourism programmes.

Next, respondents were asked to assess the importance of the listed advantages
or benefits for their businesses, particularly those related to their use of natural
resources (Figure 4).

Figure 4. Perceived business advantage: relative frequency of responses on importance (stacked bars,
left axis) and arithmetic mean (point values, right axis). * Statistically significant difference between
business sectors according to the Kruskal–Wallis test.
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On average, respondents rated innovativeness highest (4.33), followed by knowledge
related to product provision (4.29). In an open-ended question, we asked respondents to
identify the key non-financial resources in the production of their products or the provision
of their services. Across a range of responses, the importance of innovation again emerged
strongly. PWP and WPP emphasized improving existing work processes, adopting creative
approaches, and developing new solutions to challenges. FT highlighted the need to create
new, distinctive products tailored to evolving market demand. The role of employees
was also repeatedly stressed, with their creativity and willingness to think outside the box
considered essential to the development of products and services.

Supporting these findings, in the same open-ended question, respondents also under-
lined the importance of knowledge in producing goods or providing services. PWP focused
primarily on knowledge of the properties of different tree species, wood assortments, the
landscape, machinery operation, logistics, forest policy, and safety standards. WPP em-
phasized knowledge of technological processes, physical and mechanical wood properties,
drying and preservation techniques, and structural engineering—particularly relevant
for wooden housing businesses. FT, meanwhile, highlighted the importance of profes-
sional qualifications and continuous training in their respective fields (e.g., forest therapy,
sports, accommodation provision) and knowledge of forest ecology, cultural heritage, and
visitor management.

Another highly rated perceived business advantage was sustainable reputation (4.21).
In an open-ended response about environmental impacts, businesses cited more positive
than negative effects of their operations, indicating that they are building their reputation
on genuinely sustainable practices that foster trust among customers and local communi-
ties. Among the positive impacts, PWP emphasized sustainable forest management and
adding value to wood as a renewable material. Reported negative impacts mainly related
to transport, the relatively high carbon footprint of forestry production, occasional soil
and stand damage during logging, and the use of non-natural materials in forest road
construction. According to PWP, future environmental impacts will depend largely on
the energy sources used and the organization of the forestry chain. WPP respondents
highlighted the sustainable properties of wood as their key contribution: long-term carbon
storage in products, energy efficiency, use of recycled wood, and use of wood waste for
energy production. Some also mentioned local wood sourcing as a positive aspect. Nega-
tive impacts were cited less frequently and were mainly associated with emissions from
transport and production processes. FT businesses predominantly emphasized positive
environmental impacts, including raising visitor awareness of forests and their protection,
promoting sustainable behaviour, and strengthening links with the local environment and
sustainable practices such as self-sufficiency, the use of local resources, and sustainable
mobility. Negative impacts were mentioned less frequently and mostly concerned visitor
transport and environmental disturbance caused by high visitor numbers, which were
considered manageable through awareness-raising and effective visitor guidance.

Four cases of statistically significant differences between sectors were found: adaptabil-
ity to sustainability trends, access to quality wood or forest, links with the local environment,
and availability of financing options (Table 8).

Adaptability to sustainability trends was rated statistically significantly higher by
FT than by WPP. Changing existing products or introducing new ones tends to be more
demanding and costly for WPP than for most FT businesses.

FT also rated access to quality wood or forest higher than WPP. In a separate open-
ended question, two representatives from the furniture industry and one from wooden
housing stated that they all have equal access to the timber materials they use, purchasing
them from major suppliers. This may explain why they do not consider access to wood as
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a competitive advantage. By contrast, not all FT businesses have equal access to forests,
as they depend on either owning forest land or obtaining permission from forest owners.
Several FT businesses emphasized that their success depends heavily on natural landscape
quality and forest aesthetics, noting that access to suitable forest areas can represent a key
competitive advantage.

Table 8. Perceived business advantage—statistically significant differences.

Avg.
(Mean)

Avg.
(Median)

Primary Wood
Production

(PWP)

Wood
Processing and
Products (WPP)

Forest
Tourism

(FT)

Kruskal–
Wallis Test

(p)
Dunn Test

Adaptability to
sustainability

trends
4.17 4.00 4.00 4.00 5.00 * WPP < FT

(p.adj = 0.09)

Access to quality
wood/forest 3.83 4.00 4.00 3.00 5.00 ** WPP < FT

(p.adj = 0.01)

Link with the local
environment 3.75 4.00 4.00 3.00 5.00 *** WPP < FT

(p.adj = 0.005)

More financing
options (loans,
green public

procurement, etc.)

3.04 3.00 2.00 4.00 2.00 **

WPP > FT
(p.adj = 0.05);
WPP > PWP
(p.adj = 0.04)

PWP = primary wood production; WPP = wood processing and products; FT = forest tourism; *** p < 0.01,
** p < 0.05, * p < 0.1.

Links with the local environment were also rated as more important by FT than by
WPP. In open-ended responses, FT identified local actors as key partners, particularly other
tourism and education providers, restaurants, schools, local communities, municipalities,
development agencies, tourist destinations, foresters, and especially forest owners. In
contrast, WPP respondents viewed suppliers of input materials as their key partners, most
of which are not from the local area. Only a few emphasized cooperation with local wood
suppliers and sawmills.

WPP considered the advantage of having more financing options (loans, green public
procurement, etc.) more important than both FT and PWP. WPP businesses can access co-
financing from the Slovene Enterprise Fund, support from SPIRIT Slovenija, state incentives
through the Ministry of Economy, Tourism and Sport, and favourable loans from SID Bank.
The extent of these financial mechanisms varies between 2 and 3 million EUR annually,
which is to some extent reflected in companies’ investments that are stable but must also
focus strongly on future digitalisation [39]. By comparison, PWP businesses are largely
reliant on Rural Development Programme funds for investments in forestry machinery
and infrastructure. PWP business net investments in equipment, infrastructure and forests
decreased during 2012–2022, then partially recovered, but remain negative and below the
2012 level [40]. State funding is also unstable and is strongly influenced by the amount
allocated for regenerating forests after large-scale natural disturbances, creating a gap
between the required strategic orientation and the actual developmental efforts of PWP.
FT businesses also have limited access to financial support, mostly through occasional
EU-funded tourism infrastructure investments or co-financing options from the Ministry
of Economy, Tourism and Sport for providers of accommodation. Since FT is in its early
development there is no data available on business’ investments.

Finally, business representatives were asked to what extent the competitive advantages
listed above are integrated into their business strategies. More than half (54.2%) reported
strong integration, while 41.7% said they integrate these advantages to some extent within
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certain segments of their business strategies. Only 4.2% (one company) stated that they do
not integrate these advantages at all.

3.4. PES Schemes

The third part of the questionnaires for policymakers and business representatives
focused on PES and related issues.

PES schemes are economic instruments through which users or beneficiaries of ES
pay those who provide or protect these services. There are currently no PES schemes in
Slovenia, but the closest approximation is the Natura 2000 payment system, under which
forest owners whose land falls within a Natura 2000 site receive compensation for specific
forest management measures. These payments come from the Slovenian Forest Fund,
which is financed by a share of the annual revenue generated by the Slovenian State Forests
(SiDG) company.

The EU Forest Strategy encourages Member States to explore the creation of PES
mechanisms for forest owners, aiming to promote management practices that respond to
the growing demand for ES [29,41,42].

3.4.1. PES and Policymakers

Policymakers were asked to indicate how they perceive the potential roles of their
organizations in designing, implementing, and monitoring possible PES schemes. Table 9
shows the extent to which different sectors envisage their potential involvement in each
phase of PES implementation. Representatives of all four sectors considered themselves
likely to be most strongly involved in the initial phase of establishing PES—design and
feasibility. Coordination and establishment received the lowest levels of perceived in-
volvement, possibly reflecting limited institutional capacity for the tasks required at
this stage.

Table 9. Potential sector presence in PES implementation phase.

Phase polFOR polTOUR polENV polWOOD

Design and feasibility 30.9% 27.5% 34.7% 31.6%
Coordination and establishment 22.2% 22.5% 22.2% 18.4%

Realization 22.2% 28.8% 19.4% 26.3%
Monitoring and adjustment 24.7% 21.3% 23.6% 23.7%

polFOR = policymakers from the forestry sector; polENV = policymakers from the environmental sector;
polTOUR = policymakers from tourism.

Table 10, which standardizes the responses, highlights differences in perceived in-
volvement across sectors. PolWOOD representatives saw themselves as least involved in all
phases, whereas polFOR and polENV representatives perceived the strongest involvement,
with polTOUR following closely. Compared to polENV, polFOR would prefer to be more
evenly involved in all stages of PES implementation, while polENV see themselves mainly
in the initial phase. PolFOR might view themselves as central to PES development due to
their regulatory authority, ability to design incentives, and role in stakeholder coordination.
PolWOOD may primarily focus on timber production rather than managing or financing
other ES. PolTOUR representatives, in turn, saw their potential contribution as strongest
during the realization phase of PES.

However, both the non-parametric Kruskal–Wallis test (Table 10) and the Chi-square
test (p > 0.05) showed no statistically significant differences between sectors in their per-
ceived roles in PES implementation.
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PES can be financed through various sources, typically grouped into three basic models
depending on the origin of funds. Policymakers were asked which form of financing they
considered most suitable (Table 11).

Table 10. Potential sector presence in PES implementation phase.

Phase polFOR polTOUR polENV polWOOD Kruskal–Wallis Test (p)

Design and feasibility 2.50 2.20 2.78 2.00 n.s.
Coordination and establishment 1.80 1.80 1.78 1.17 n.s.

Realization 1.80 2.30 1.56 1.67 n.s.
Monitoring and adjustment 2.00 1.70 1.89 1.50 n.s.

polFOR = policymakers from the forestry sector; polENV = policymakers from the environmental sector;
polTOUR = policymakers from tourism; n.s. = not significant.

Table 11. Adequate form of financing PES.

Form of Financing PES %

Public sources: funds from the Common Agricultural Policy, EU Cohesion
and Regional Funds, national/local budgets. 32.9%

Private sources: businesses, the tourism sector (e.g., investing in nature
conservation that attracts visitors), donors, private foundations 27.6%

Public–private partnerships 21.1%
User payments: households (paying for the ES they use) or tourists 18.4%

The most frequently selected option was public funding (32.9%), followed by private
sources (27.6%) and public–private partnerships (21.1%). This outcome was expected, as
publicly funded PES represent the most common model globally [43]. In Europe, North
America, and Asia, 70% of all PES schemes rely on public funding.

Recently, PES incentives and other market-based instruments have attracted growing
attention as tools to enhance specific ES [41,44,45]. Before establishing a PES scheme,
however, it is necessary to identify and anticipate potential barriers to its implementation
to ensure long-term effectiveness and sustainability.

The most significant barriers identified by policymakers were the inactivity of forest
owners or lack of interest in their forests and fragmented land ownership (Table 12). These
challenges mirror those previously identified as major obstacles to FBE implementation
in Slovenia, confirming their broad recognition among both policymakers and business
representatives. Conflicts of interest among the state, private owners, the public, and
ecological objectives were also highlighted as a substantial concern. The least important
barrier was high transaction costs for operating PES, indicating limited practical experience
with PES mechanisms.

Table 12. Perceived challenges in the implementation of PES.

Challenges in the Implementation of PES %

Inactivity of forest owners or lack of interest in their forests 15.1%
Fragmented land ownership 14.3%

Conflicts of interest (state, owners, public, ecological goals) 14.3%
Low payment amounts 13.4%

Lack of a legal framework 12.6%
Low awareness of the existence of PES among potential respondents 11.8%

Short-term financing and lack of long-term secured funding 10.1%
High transaction costs for operating PES 5.0%

Time-consuming and costly collection of data on the state of ES or the
effects of schemes 3.4%
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3.4.2. PES and Business Representatives

The questionnaire for business representatives also included a section on PES. While
the PWP and WPP groups received the same questions, the FT sector was presented with
a modified version. Since most respondents were expected to be unfamiliar with the PES
concept, a brief explanation was provided beforehand.

PWP and WPP Sectors

A potential PES scheme could be established in Slovenia under which forest owners
would receive payments for conducting additional tending operations in their forests.
These funds could be partly provided by businesses dependent on high-quality wood from
the PWP and WPP sectors. However, only two out of fifteen representatives expressed
willingness to participate in such a scheme. When asked about the preferred contract
duration, both opted for a long-term scheme (10 years or more).

FT Sector

In contrast, 77.8% of respondents from the FT sector reported conducting their activi-
ties in forests not owned by them. A different PES concept could therefore be envisioned,
in which forest owners would be compensated for managing their forests to facilitate
tourism-related activities. These might include path creation and maintenance, removal of
hazardous trees, biodiversity conservation, aesthetic enhancement, and organizing access
(e.g., car parks). FT representatives could also contribute financially to such a programme.
All FT representatives expressed interest in participating in this type of scheme. The ma-
jority (44.4%) considered a short-term plan (up to five years) most suitable, while 33.3%
favoured a medium-term scheme (five to ten years), and the remaining 22.3% preferred
a long-term arrangement (more than 10 years).

4. Discussion
4.1. Contrasting Positions: Biodiversity Versus the Economic Role of Forests

Clear coalitions across sectors regarding general positions towards the FBE are evident
in this study. Our results indicate an alliance among polFOR, PWP, and polWOOD, whose
joint, or in some cases distinct, positions were often opposed to those of polENV, revealing
fundamental divergences between the need to protect biodiversity and the economic
importance of forests. By contrast, in relation to conflicting uses of forests, the positions
of FT were closer to polFOR and polENV. This aligns with previous research [2,8,10] on
which we based our study design.

By investigating specific FBE-related aspects, we sought to identify key convergences
and divergences among stakeholders to support efforts to strengthen the BE. Should
non-native tree species be introduced into forests, a clear opposition emerged between pol-
WOOD and polENV regarding whether such species pose a threat to forests and whether
some non-native trees may show greater resistance to climate change. This reflects the
tension between the commercial focus of timber production and conservation of biodiver-
sity [46,47], which is also manifested in higher support among polWOOD, polFOR, and
WPP—and lower support among polENV—for retaining the prominent role of Norway
spruce in Slovenian forests and the timber industry.

Opposing views were likewise evident in aspects related to biodiversity conservation.
PWP disagreed with polENV, arguing that Slovenia already has a sufficient area of forest
reserves. This indicates that business representatives may perceive conservation as a barrier
to commercial forestry [46], as growing conservation demands can place pressure on forest
management [19]. Moreover, PWP, together with polFOR, were much more concerned than
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polENV about the state’s authority to restrict forest owners’ activities to protect biodiversity,
thereby potentially affecting their income.

Divergences also appeared in the context of forest tourism, particularly regarding
the extent to which it should be recognized by forest owners as a significant income
option. PolTOUR, polENV, and FT consistently supported this premise, in contrast to
polFOR. While forest tourism is an emerging business model, including in former Yugoslav
countries [19], the forestry sector sometimes still perceives it as pressure on forest owner
autonomy [48] and also as a side-business to the presumed core elements of the FBE [49].

These contrasting stakeholder views across sectors indicate the need for a coordinated
approach to identify jointly acceptable solutions for strengthening the FBE. Such an ap-
proach would enable the definition of uncontested policy goals for the FBE that do not clash
with policies outside the BE domain, and would engage key stakeholders in pursuing these
policies—consistent with previous recommendations on forestry-related policy design [50].

4.2. Key Challenges and Solutions for the FBE

The main challenge to implementing the FBE identified by our respondents was frag-
mented land ownership and the lack of forest owner cooperation. In Slovenia, 76% of
forests are privately owned, with an average plot size of 3.2 ha. Most forest owners are
over 60 years of age, do not depend on income from forests, and lack forest management
knowledge [32]. The Czech Republic and Slovakia face similar challenges related to frag-
mented forest ownership as both countries implemented restitution of forest land similar
to Slovenia [51]. Fewer than 1% of Slovenian forest owners are engaged in associations
although many consider these as a means to boost wood biomass mobilization [52]. Sharing
economy models based on forest owners cooperation are seen as potential enablers of BE
uptake in forestry by improving efficiency and competitiveness [53].

Another key challenge was lack of a strategic framework and policy alignment. Slove-
nia remains one of the few EU Member States without a specific national BE strategy [54].
The group of European countries that have not yet adopted a BE strategy also includes
the Czech Republic, Slovakia, Croatia, Bosnia and Herzegovina, and Hungary [55]. These
countries share similarities with Slovenia in their forest management systems, largely
shaped by their legacy of socialist state governance. In addition, policy coordination in
Slovenia is weak, leading to sector-focused instruments [24,56], which, together with a lack
of systematic thinking, hinder the development of competitive BE in other Central and
Eastern European countries as well [57]. This is particularly problematic for the BE, which is
a horizontal domain connecting several economic sectors. Forest policy remains regulation-
oriented, while economic and informational tools play only a minor role, constraining
timber mobilization [58]. A third key challenge is the poor valuation and utilization of
wood biomass. Slovenia exports large quantities of unprocessed roundwood, losing added
value [27]. Between 2000 and 2003, the Slovenian wood processing industry processed
around 91% of the available round industrial wood, but only 54% was processed in the
period before 2010–2013, when large quantities became available due to the 2014 ice storm
and bark beetle outbreaks [56,59]. Forest resources remain underused, partly because of
predominantly fragmented, small-scale private ownership [56,60]. Lower-quality wood
offers major untapped potential for biorefineries and bio-based products, but these require
high investment. In Slovenia, only one business operates a tannin-extraction biorefinery.
Also other countries, similar in forestry profile to Slovenia face underutilization of forest
resources, especially forest and wood production residues [61–63]. Financial support is
extremely important for successful innovations aiming at more efficient wood use in South
Eastern European countries [19]. Limited funding, low investor interest, and fragmented,
small-scale biomass processing facilities hinder the shift to biotechnologies and the growth
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of flexible bio-based value chains [24,27]. Another important perceived challenge is the
weak connection between businesses and innovation. Public research institutions do not
focus sufficiently on new product development and have limited R&D infrastructure for
scaling up, while industry provides limited feedback on R&D needs and applicability [24].

The state plays an important role in strengthening the FBE by formulating regulations
and initiatives that promote and guide its development [9]. As a key means of support, both
policymakers and business representatives highlighted knowledge transfer. Previous stud-
ies likewise show that research and education support strengthening the FBE [8], especially
through initiatives for knowledge acquisition and transfer [64], and that publicly funded re-
search projects encourage cooperation and knowledge exchange [65]. Hurmekoski et al. [2]
note that knowledge exchange is a more participatory option than knowledge transfer.

The second most appropriate form of support was investment support. Zilberman &
Wesseler [66] also emphasize the importance of state support in the creation of new supply
chains in the BE. The European Agricultural Fund for Rural Development (EAFRD) is the
main source of funding for the forestry sector in the EU, distributed nationally through
rural development programmes [8]. The EU has also introduced the European Circular BE
Fund (ECBF) to de-risk private investments in sustainable BE solutions. At the national
level, it is widely recognized that BE projects in some South-Eastern European countries,
like Slovenia, Croatia, and Serbia, receive significantly less co-funding compared to those
in North-Western Europe [6,19]. Another very important measure is awareness-raising on
environmentally friendly products and services. Public engagement and education are key
to a fair, sustainable BE [67]. Environmental awareness boosts demand and the willingness
to pay for green products [9,68,69]. Therefore, governments should promote their benefits
to help address environmental issues [70]. A Slovenian example is the Slovenian Public
Agency for Investments, Entrepreneurship and Internationalization (SPIRIT Slovenija)
promotional programme for the use of wood. A good example of knowledge transfer of the
BE concepts to the wider public in Central and Eastern European countries is BIOECO-UP
brochure, developed under the BIOEAST initiative [71,72].

4.3. PES as a Solution

Although establishing PES was ranked lowest among the predefined state support
options, it remains a potentially viable instrument for improving the availability of forest
ES, thereby supporting the competitiveness of forest-based products and services [7]. PES
are highlighted in the EU Forest Strategy for 2030 [29] and encouraged by the European
Commission [73]. They can benefit businesses by fostering the supply of forest ES that can
be integrated into forest-based value chains [9], improving competitiveness and supporting
a successful FBE.

A key condition for a successful PES is that its design and implementation follow
a transparent, step-wise process. Several practical guidelines exist to assist policymak-
ers in developing such incentive mechanisms [74–76]. In our four-phase framing of PES
design and implementation, policymakers generally perceived their role as strongest in
the initial design and feasibility phase, and weakest in the coordination and establish-
ment phase. This aligns with Förster et al. [77], who found that the main challenges in
developing regulatory frameworks (as PES are) for governing the BE are greatest during
the coordination and realization stages. Our survey results reinforce this: the top three
challenges—inactivity of forest owners or lack of interest, fragmented ownership struc-
ture, and conflicts of interest—all require effective coordination and compromise-building,
which can be extremely demanding in this context. This is consistent with a recent study
among Slovenian private forest owners [42], which found a significant lack of willingness
to engage in altered forest management even with hypothetical payments. Furthermore,
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Pezdevšek Malovrh et al. [78] and Ščap [79] report passive forest owner shares of 30% and
23%, respectively, reflecting in part the small average holding of 3.2 ha per owner [80].
Conflicts over diverging interests in forest management and use are also relatively common
in Slovenia [81–83], as might be expected given a tradition of multifunctionality and free
public access. Indeed, Wunder [84] considers PES a tool to enhance the supply of forest ES
where other policy instruments are ineffective and where it is important to bridge conflicts
among different stakeholders.

Differences in policymakers’ perceptions of their roles in PES can be linked to sector-
dependent professional capacities; however, they could also reflect efforts to exert sectoral
influence. Mapping stakeholders in terms of their power and interest is therefore essential
for transparent design and implementation of PES [85,86]. Professional and administrative
capacities are critical to the success of such schemes and should be investigated prior
to setting the PES agenda [87,88]. We did not find statistically significant differences in
perceived roles of policymakers across sectors; thus, we cannot confirm our first hypothesis:
“Positions of policymakers on their involvement in PES depend on their government
department affiliation”. This may reflect the near absence of forestry-related PES in Slovenia,
apart from moderately implemented Natura 2000 payments funded by the Slovenian Forest
Fund, and the resulting lack of information on PES design and implementation. The low
ranking of PES as a mean to strengthen the FBE further suggests limited awareness of its
potential advantages among policymakers.

To address limited recognition of PES, we propose a practical pathway for its imple-
mentation in Slovenia facilitating a clearer understanding of how such an approach can be
operationalised. Given the stronger perceived roles of all policymakers in the Design and
feasibility phase, the involvement of all sectors would strengthen transparent goal setting,
stakeholder identification and the creation of the scheme’s framework. Coordination and
establishment would be carried out by a joint trio of polFOR, polTOUR, and polENV with
agreements to be formalized, funding allocated and governance capacities to be assessed or
built. PolWOOD would be involved as a consultant. The phase of Realization could be best
co-led by polTOUR and polFOR, as the former expressed high motivation in our study to be
involved in PES, and the latter has most developed connection to forest owners, on whose
forest lands such PES depend on. PolWOOD can play a supporting role in PES, while
polENV would oversee the implementation of the scheme. Of all four, polFOR has the
best on-field public service, which would be key in leading the monitoring of management
practices and consequently the output of PES, while the other three sectors would support
this final phase.

Sectoral heterogeneity in business positions towards PES is evident. All FT representa-
tives expressed willingness to financially support a PES, whereas only 13% of PWP/WPP
representatives responded positively. This may reflect the close interaction forest tourism
requires between visitors and the forest environment [84]. Given that close to 80% of forests
in Slovenia are privately owned, a PES enabling better implementation of tourist activities
could also legitimize commercial tourism in forests. PWP and WPP have no such motive,
as they already make transactions for timber and wood products. Their reluctance towards
PES could stem from the risk that long-term investment in silvicultural works (tending)
might not yield the expected volume of high-quality wood. Our results and previous
research suggest that distant benefits may not fully compensate for immediate investments
and associated risks [89–91], making businesses hesitant to finance long-term schemes
without safeguards [92].
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4.4. Businesses and the FBE

Business representatives included in our survey that are active in the FBE recognize
the market potential of their products and services as relatively high. Relative to each
other, WPP rated it highest, FT lowest, and PWP in between. We found a statistically
significant difference in the attribution of market potential between PWP and FT; thus,
we can confirm our second hypothesis: “The perceived market potential of forest-based
products and services varies among businesses according to their sectoral orientation”.
This suggests that PWP actors see clear economic opportunities, likely driven by increasing
demand for sustainable wood-based products and Slovenia’s rich, underutilized forest
biomass potential, indicating business opportunities for logging and harvesting companies.
The comparatively lower market potential perceived by FT may reflect smaller market
scale, seasonal demand, and a niche customer base. It is less marketable than other
tourism activities or BE sectors and often depends on owning a forest or securing access
agreements with forest owners. Moreover, nature-based tourism is still developing [93],
and most FT respondents in our study are at an early business stage, whereas PWP and
WPP are established companies with long traditions. Nevertheless, nature-based tourism
has become an important [94] and growing economic sector in Central and Northern
Europe [95], with strong market potential [96], especially for practices that are not harmful
to ecosystems [97], such as forest therapy [98].

The most important competitive advantages perceived by businesses were innovative-
ness, knowledge of product provision, and sustainable reputation. Despite the diversity
of BE businesses, employee-driven innovation based on diverse knowledge is crucial for
strengthening the BE [99]. Innovation is a strong competitive advantage [100] and is vital
for business development and a continuous income stream [101]. A study of forest-based
Nordic manufacturing firms found that most have limited innovation capabilities and
propose implementing an innovation strategy as a key remedy [101]. Supporting innova-
tion in the FBE can strengthen its capacity to meet future challenges and drive sustainable
development [102]. Businesses that foster such innovation can enhance their sustainable
reputation, increasing the credibility of green marketing as a means to build sustainable
competitive advantage [103].

5. Conclusions
Our research demonstrates a clear heterogeneity of stakeholder positions on various

forest-based bioeconomy-related aspects, making the design and implementation of the
forest-based bioeconomy both complex and uncertain. Addressing this diversity requires
the application of advanced policy design and analysis approaches, such as multilevel
governance, institutional dynamics analysis, or the advocacy coalition framework, all of
which can help identify and elaborate the most effective solutions for strengthening the
forest-based bioeconomy. Thus, we propose a stronger and a more coordinated commitment
from of all observed sectors to develop a joint national forest-based bioeconomy strategy
that would provide an integrated policy framework supported by operational funding
programmes. Our research identifies the main gaps that need to be addressed.

Respondents highlighted four key challenges to forest-based bioeconomy implemen-
tation. Two relate to the suboptimal use of forest resources, caused by fragmented and
uncooperative ownership or by the lack of wood processing capacity, which hampers
the supply of materials to existing value chains. This calls for stronger engagement by
forest managers to promote cooperation and for state support to stimulate investment
in the wood processing sector. Another related challenge concerns the weak innovation
environment, which needs to be addressed as part of a comprehensive strategic vision for
the forest-based bioeconomy—something Slovenia currently lacks. When seeking solutions
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to these challenges, it is essential to involve all stakeholder groups through a transpar-
ent and participatory process that enables the development of a coherent and inclusive
national strategy.

Policymakers perceive their roles as strongest during the early stages of payments
for ecosystem services design and weakest in the coordination and establishment phases,
indicating either limited capacities or a focus on shaping the objectives, beneficiaries,
and conditions of payments for ecosystem services schemes rather than on their practical
implementation. This underlines the need for further investigation of professional and
technical capacities, as well as stakeholder power mapping to identify potentially dominant
actors whose influence could undermine the transparency and fairness of payments for
ecosystem services development.

The willingness of forest tourism businesses to engage in payments for ecosystem
services schemes indicates that such schemes may serve as a promising mechanism for
strengthening relationships between forest owners and forest tourism entrepreneurs. Future
research should therefore explore key payments for ecosystem services design dimensions,
such as effectiveness, efficiency, and equity. Meanwhile business representatives of pri-
mary wood production and wood processing and products might show greater interest
in contributing to payments for ecosystem services schemes if market mechanisms could
offset their contributions, for example, through price margins or combinations with other
policy instruments—alternative payments for ecosystem services designs and their features
should thus be further investigated.

The perceived market potential of businesses appears almost the inverse of their inter-
est in payments for ecosystem services schemes. Forest tourism business representatives
rate their market potential lower than primary wood production, most likely due to the
complexity and immaturity of the forest tourism market. Consequently, they may view
participation in payments for ecosystem services schemes as an opportunity to expand their
business potential by securing broader and more sustainable development options. Despite
these sectoral differences, business representatives consistently agree that innovativeness,
knowledge, and sustainability represent their key competitive advantages. These findings
should serve as guidance for policymakers, highlighting the specific aspects that deserve
targeted support to effectively strengthen the forest-based bioeconomy.

We propose the following sector-specific strategic priorities: (1) for forestry (primary
wood production), to provide legal and fiscal support for cooperation among forest owners,
including area-based agreements eligible for co-funded tending programmes, to increase
the proportion of high-quality wood and ensure climate change-resilient species mixtures;
(2) for the wood processing sector, to facilitate long-term contracts with primary wood
producers and landowners to secure a stable supply of high-quality wood, and to create
demand by promoting the use of wood through public procurement and encouraging
private investment; (3) for forest tourism, to foster partnerships between forest owners and
tourism operators (including via payments for ecosystem services), and to coordinate the
selection of routes and areas with forestry businesses to ensure safe and high-value tourism
products; (4) for the environmental sector, to pursue biodiversity-related goals through
transparent dialogue with other stakeholders, reflected in efforts to manage existing nature
protection areas (e.g., Natura 2000) within national-level initiatives (nature restoration
plans) and sectoral planning systems (e.g., forest management planning).
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24. Juvančič, L.; Berne, S.; Oven, P.; Osojnik Črnivec, I.G. Strategic Concept Paper for Bioeconomy in Slovenia: From a Patchwork of
Good Practices to an Integrated, Sustainable and Robust Bioeconomy System. Open Res. Eur. 2023, 3, 167. [CrossRef]
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62. Nedić, Z.; Ivan, A.; Ivan, J.; Bošković, A.; Cestarić, D.; Biljana, K. From the Wood-Based Community to the Circular, Carbon-
Neutral and Sustainable Bioeconomy: Recommendations for the Transition. J. Sustain. Dev. Energy Water Environ. Syst. 2024,
12, 1–11. [CrossRef]

https://doi.org/10.3390/su18010219

https://www.spiritslovenia.si/sporocilo/705
https://www.spiritslovenia.si/sporocilo/705
https://pisrs.si/pregledPredpisa?id=ZAKO270
https://doi.org/10.26614/les-wood.2025.v74n01a04
https://pxweb.stat.si/SiStatData/pxweb/sl/Data/-/1622730S.px/
https://pxweb.stat.si/SiStatData/pxweb/sl/Data/-/1622730S.px/
https://doi.org/10.1016/j.ecolecon.2015.02.014
https://doi.org/10.3390/f14122346
https://doi.org/10.1371/journal.pone.0149847
https://doi.org/10.1016/j.forpol.2019.102039
https://doi.org/10.1016/j.ecoser.2022.101421
https://doi.org/10.1016/j.forpol.2022.102749
https://doi.org/10.1016/j.ecoser.2020.101225
https://doi.org/10.1080/02827581.2017.1315833
https://doi.org/10.1080/02827581.2017.1288826
https://doi.org/10.1016/j.forpol.2019.102041
https://doi.org/10.20315/asetl.113.1
https://doi.org/10.1016/j.forpol.2023.103000
https://doi.org/10.3390/f15122084
https://bioeast.eu/ensuring-biomass-supply-a-cornerstone-for-europes-bioeconomy/
https://bioeast.eu/ensuring-biomass-supply-a-cornerstone-for-europes-bioeconomy/
https://doi.org/10.2478/forj-2025-0009
https://doi.org/10.1016/j.jenvman.2016.05.021
https://www.ncbi.nlm.nih.gov/pubmed/27208996
https://doi.org/10.5937/SustFor2388183B
https://doi.org/10.13044/j.sdewes.d12.0495
https://doi.org/10.3390/su18010219


Sustainability 2026, 18, 219 28 of 29

63. Galantari, V.; Panailidou, K. National Results from the Analysis on “High-Level Study of Regional Dynamics”—Czech Republic; BBioNets:
Brno, Czech Republic, 2025; pp. 1–6.

64. Filipe, S. A Review on Strategies, Policies and Mechanisms Supporting Bioeconomy and Sustainable Development. In Proceedings
of the 3rd International Conference on Water Energy Food and Sustainability, Leiria, Portugal, 10–12 May 2023; pp. 601–611.
[CrossRef]

65. Bogner, K. Knowledge Networks in the German Bioeconomy: Network Structure of Publicly Funded R&D Networks. In
Hohenheim Discussion Papers in Business, Economics and Social Sciences 03-2019; Universität Hohenheim, Fakultät Wirtschafts und
Sozialwissenschaften: Stuttgart, Deutschland, 2019.

66. Zilberman, D.; Wesseler, J. Building the Bioeconomy through Innovation, Monitoring and Science-Based Policies. EuroChoices
2023, 22, 21–25. [CrossRef]

67. Grande, M. Public Engagement and Education Can Support the Transition towards Sustainable Bioeconomy. J. Sci. Policy Gov.
2022, 20, 2016–2023. [CrossRef]

68. Firdaus, F. Green Product Purchase Decision: The Role of Environmental Consciousness and Willingness to Pay. J. Apl. Manaj.
2023, 21, 1045–1060. [CrossRef]

69. Rawal, D.; Aryal, B.R. Consumer Awareness of Green Marketing and Buying Behavior: A Synthesis of Literature. Contemp. Res.
Interdiscip. Acad. J. 2024, 7, 51–64. [CrossRef]

70. Surianshah, S. Environmental Awareness and Green Products Consumption Behavior: A Case Study of Sabah State, Malaysia.
Biodiversitas 2021, 22, 2685–2692. [CrossRef]

71. BIOECO-UP. Bioeconomy in ce Europe: Shared Experiences About the Bioeconomy from Europe! BIOECO-UP. Available
online: https://www.bioeasthub.cz/images/doc/bioecoup/BIOECO-UP__brochure_infosheets_EN_240823.pdf (accessed on
12 December 2025).

72. BIOECO-UP. High Interest in the Annual BIOEAST Conference—The BIOECO-UP Brochure Was a Success in the Educa-
tion Thematic Working Group. Available online: https://www.interreg-central.eu/news/high-interest-in-the-annual-bioeast-
conference-the-bioeco-up-brochure-was-a-success-in-the-education-working-group/?utm_source=chatgpt.com (accessed on
12 December 2025).

73. EC. Guidance on the Development of Public and Private Payment Schemes for Forest Ecosystem Services. Available online:
https://agriculture.ec.europa.eu/system/files/2023-07/guidance-dev-public-private-payment-schemes-forest_en.pdf (accessed
on 5 March 2025).

74. DEFRA. Payments for Ecosystem Services: A Best Practice Guide. Available online: https://ecosystemsknowledge.net/sites/
default/files/wp-content/uploads/pb13932a-pes-bestpractice-annexa-20130522.pdf (accessed on 10 October 2025).

75. Fripp, E. Payments for Ecosystem Services (PES): A Practical Guide to Assessing the Feasibility of PES Projects; CIFOR: Bogor, Indonesia,
2014; ISBN 9786021504574.

76. UNDP. Designing a Digital System to Enable Payment for Ecosystem Services (PES) at Scale—Taking a Digital Public Good (DPG)
Approach to Enhance Nature and Climate Action; UNDP: New York, NY, USA, 2024; pp. 1–47.

77. Förster, J.J.; Downsborough, L.; Chomba, M.J. When Policy Hits Practice: Structure, Agency, and Power in South African Water
Governance. Soc. Nat. Resour. 2017, 30, 521–536. [CrossRef]
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