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Executive Summary 

European Union (EU) forest policy framework simultaneously calls for increased wood mobilisation to support 

the bioeconomy and for greater protection of forest ecosystems to enhance biodiversity and climate resilience. 

As forest management decisions are ultimately made by forest owners and managers, this deliverable 

addresses the critical need to understand the factors hindering transitions to less and more intensive forest 

management practices and thus achieve EU policy objectives. Our findings reveal that transitions towards 

alternative forest management strategies are hindered by a wide range of economic, institutional, knowledge-

related, social, and environmental barriers. Among economic barriers, intensification is primarily constrained 

by high transition and operational costs, while the lack of financial incentives for conservation consistently 

emerges as the most important barrier to less intensive management, underscoring the need to develop market 

mechanisms that effectively remunerate non-productive Forest Ecosystem Services (FES). Institutional and 

policy-related factors further constrain the scope for change: owner and managers preferences and policy 

momentum converge more strongly around close-to-nature and multifunctional forestry than towards fully 

unmanaged regimes. Combined with evidence from a Discrete Choice Experiment indicating welfare losses 

associated with transitions to unmanaged forest, these findings suggest an implicit agreement among 

policymakers, society, and forest managers that a minimum level of management is required. At the social 

level, transitions towards more intensive strategies are similarly constrained by societal expectations, norms, 

and foresters' preferences, suggesting that forest management decisions are embedded within broader social 

and cultural systems. Beyond economic, institutional, and social barriers, our results show that environmental, 

and particularly climate change-related barriers, hinder management changes in either direction through two 

main pathways: climate hazards and ecological uncertainty discourage departure from established practices, 

while limited technical guidance constrains the capacity of forest owners and managers to adapt. 

Turning to policy instruments to transition towards less intensive management strategies, the feasibility 

analysis of Payment for Ecosystem Services (PES) schemes illustrates how demand‑ and supply‑side 

dynamics shape the viability of such instruments. In Flanders, where demand for FES is high relative to forest 

supply and the timber sector is comparatively small, a PES scheme could be both economically viable and 

socially supported. In southern Spain, a PES scheme appears feasible only for transitions from multifunctional 

to close‑to‑nature forestry, and even there, feasibility remains sensitive to variations in foresters’ opportunity 

costs and citizens’ compensating surplus. In contrast, our findings indicate that a citizen‑financed PES scheme 

is unlikely to be feasible in Norway for transitions from timber‑oriented to multifunctional forestry, given that 

the supply of FES exceeds demand and legislation already allows free access to many FES. Our findings 

highlight that PES schemes to transition towards less intensive management strategies must be considered 

at a local scale, considering economic, institutional, social and ecological factors. Importantly, our results show 

that economic feasibility alone does not determine the success of PES schemes. The experiential dimension, 

encompassing forest owners’ and managers’ experiences, perceptions, and capacities, plays a decisive role 

in uptake. Administrative burden, long‑term contractual commitments and limited awareness of subsidy and 

PES schemes, all emerge as critical non‑economic barriers to participation, particularly for small holders. 

Taken together, these findings underscore that no single instrument will suffice to align forest management 

transitions with EU policy objectives. Overcoming the interconnected barriers identified in this deliverable will 

require a coordinated combination of mechanisms, designed to account for changing climatic conditions: 

strengthened communication across governance levels, expanded training and advisory capacity, and well-

calibrated financial compensation schemes that reduce not only economic but also experiential barriers to 

participation. 
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Introduction 

Covering approximately 35% of the land area in Europe (FOREST EUROPE, 2020), European forests provide 

a wide range of ecosystem services (ES). Forest Ecosystem Services (FES), defined as the direct and indirect 

benefits that [forest] ecosystems provide to humans (Daily et al., 1997), can be grouped into three distinct 

categories: regulating and maintenance services (e.g., carbon sequestration, hazard mitigation), provisioning 

services (e.g., timber and non-timber products), and cultural services (e.g., outdoor recreation, access) 

(Haines-Young, 2023). The type and quantity of FES supplied by a forest are strongly shaped by forest 

management strategies, which create inherent trade-offs between management intensity and ES provision 

(Duncker et al., 2012; Sing et al., 2018). For instance, intensively managed forests deliver high timber yields 

but can reduce biodiversity and hazard protection (Sing et al., 2018). In addition to these management-related 

trade-offs, climate change is intensifying the frequency and severity of disturbances such as storms, droughts, 

wildfires, and pest outbreaks, thereby threatening forests’ capacity to deliver these services (Appiagyei et al., 

2022; Bolte et al., 2009; Sousa-Silva et al., 2016; Winkel et al., 2022). Together, these pressures highlight the 

central role of forest management decisions in maintaining the long-term provision of FES (Bolte et al., 2009; 

IPCC, 2019). 

Current forest management in the European Union (EU) increasingly acknowledges the multifunctionality of 

forest ecosystems. This shift is reflected in the EU Green Deal, which promotes the substitution of fossil‑based 

materials and fuels with forest‑based biomass, while simultaneously positioning forests as a key nature‑based 

solution for climate mitigation. Complementing these goals, the EU Forest Strategy for 2030 emphasizes 

sustainable forest management and calls for the protection of primary and old‑growth forests to enhance 

biodiversity and strengthen climate resilience (European Commission, 2021, 2019; Scherpenhuijzen et al., 

2025; Truffer et al., 2025; Westin et al., 2023). Together, these ambitions create a governance trilemma in 

which policymakers must balance increasing wood supply for the bioeconomy, enhancing forest carbon 

storage for climate mitigation, and safeguarding biodiversity alongside other FES (Högbom et al., 2021).  

Within this evolving policy landscape, several EU countries promote management strategies that aim to 

strengthen ecological integrity while maintaining financial viability (Dawson et al., 2025). However, despite 

these political ambitions, forest management decisions are ultimately made by forest owners and managers. 

These stakeholders therefore play a critical role, acting as the link between policy objectives and the ecological 

reality of forest ecosystems, while determining which ES are prioritised (Juutinen et al., 2021; Sousa-Silva et 

al., 2016; Truffer et al., 2025). Numerous studies report increasing awareness among these actors regarding 

the impacts of climate change as well as a growing willingness to adopt adaptive practices (Blennow et al., 

2012; Brunette et al., 2020; Hoeben et al., 2025; Roitsch et al., 2023; Sousa-Silva et al., 2018; Willig et al., 

2025). However, evidence also points to a persistent implementation gap: although forest owners and 

managers recognise the need for adaptation, this recognition does not consistently translate into concrete 

actions (Hoeben et al., 2025; Sousa-Silva et al., 2018; Willig et al., 2025). Understanding then the factors that 

hinder the adoption of more and less intensive forest management strategies is therefore crucial for the design 

of effective and targeted support mechanisms that encourage transitions towards alternative management 

approaches. Particularly, given that EU policy simultaneously promotes both more intensive and less intensive 

forest management pathways, this study examines the perceived barriers that prevent forest owners and 

managers from adopting either direction of change. 

One approach to addressing this implementation gap is through Payment for Ecosystem Services (PES) 

schemes. Within the EU Forestry Strategy for 2030, PES schemes are considered a financial mechanism to 

support forest owners and managers in implementing concrete measures that enhance forest adaptation, 

resilience, and the provision of FES (European Commission, 2021; Wunder et al., 2018). Wunder (2005) 
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defines PES as “a voluntary transaction where a well-defined ES (or a land-use likely to secure that service) 

is being ‘bought’ by a (minimum one) ES buyer from a (minimum one) ES provider if and only if the ES provider 

secures ES provision”. This definition implies that a crucial precondition for the implementation of PES scheme 

is that ES beneficiaries’ willingness to pay exceeds the ES providers’ willingness to accept (Wunder et al., 

2018). Consequently, assessing the feasibility of PES schemes requires estimating both societal demand for 

ES (i.e., valuation by beneficiaries) and potential supply (i.e., the expected costs of ES delivery borne by forest 

owners and managers). Next to evaluating whether a PES scheme is economically feasible, we must also 

consider that a forester, or land manager in general, may be more or less likely to enroll in a PES scheme 

given their past and expected future experiences with said scheme. Administrative burden, Monitoring, 

Reporting, and Verification (MRV), and ease of compliance are all non-economic elements that further 

determine whether enrolling in a PES scheme is feasible for a forest manager/owner.  

This deliverable aims to (i) identify the factors that forest owners and managers across different forestry 

paradigms perceive as barriers to transitioning towards less/more intensive forest management strategies, 

and (ii) assess the feasibility of implementing a PES scheme to support such a transition through an economic 

valuation approach. To complement the valuation analysis, we also explore forest owners’ and managers’ 

perceptions of PES schemes, enabling the identification of potential gaps between economic feasibility and 

practical implementation of such schemes. To address these objectives, we conducted nineteen semi-

structured interviews with forest owners and managers across six European countries: Belgium, the Czech 

Republic, France, Norway, Poland, and Spain. In parallel, results from a Discrete Choice Experiment (DCE) 

was carried out to estimate citizens’ demand for a bundle of FES under alternative management strategies 

were used. This DCE and its results are described and reported in Deliverable D3.3 (Van Ruymbeke et al., 

2025). Due to data availability constraints, the PES feasibility analysis was carried in three of the six study 

regions: Belgium (Flanders), Norway, and Spain. 

The report is structured as follows. We first present the materials and methods, describing the case study 

regions, data collection procedures, and analytical framework. The results and discussion then follow, 

organised into two main parts. The first part examines the economic, regulatory, knowledge-related, social and 

environmental barriers faced by forest owners and managers when transitioning towards less intensive and 

more intensive forest management strategies. The second part assesses the economic and experiential 

feasibility of adopting a PES scheme to support less intensive management strategies. Finally, the deliverable 

concludes with a discussion of the study’s limitations and a synthesis of the main findings. 
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Materials and Methods 

This study applies a mixed‑methods analytical approach to address its two core objectives: identifying 

perceived barriers to transitions in forest management intensity and assessing the feasibility of PES schemes 

to support such transitions. First, qualitative data from semi‑structured interviews with forest owners and 

managers were collected to elicit perceived barriers to shifting towards both less and more intensive forest 

management strategies. While current EU forest policy and scientific discourse often prioritise transitions 

towards less intensive, biodiversity‑oriented management, policy objectives simultaneously promote increased 

wood mobilisation and biomass production to support the bioeconomy and climate mitigation. Consequently, 

forest owners and managers face incentives to adjust management intensity in both directions. To reflect this 

policy‑driven tension, the analysis explicitly considers barriers to transitions towards both less and more 

intensive management strategies. Interview responses were subsequently quantified by assigning weighted 

scores to forest owners’ and managers’ barrier ratings, enabling comparative analysis across management 

strategies. On the feasibility side, supply‑side opportunity costs were approximated using interview‑based 

estimates of changes in forest profitability under alternative management scenarios, while demand‑side 

benefits were derived from DCE–based compensating surplus estimates for bundles of FES. 

Case study regions 

To identify the factors that forest owners and managers perceive as barriers to transitioning towards less/more 

intensive forest management strategies, this study focuses on six European regions: Belgium, Czech Republic, 

France, Norway, Poland, and Spain. Figure 1 presents the location of these study regions within Europe (Part 

A in legend). These study regions capture Europe’s east–west and north–south gradients in forest types and 

composition, as well as diverse economic, social and cultural ties to the forestry sector. 

The PES feasibility analysis was conducted in three study regions: Belgium (Flanders), Norway and Spain. 

Although the DCE was conducted in four regions (Flanders, the Czech Republic, Norway and Spain), Czech 

Republic was excluded from the feasibility analysis due to a lack of cost and revenue data. Furthermore, as 

the DCE was only conducted in Flanders, Wallonia was excluded from the analysis as well. Figure 1 presents 

the location of these study regions within Europe (Part B in legend). 
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Figure 1: Overview of the study regions 

Data collection 

Data was collected via a series of online semi-structured interviews with forest owners and managers operating 

in six European countries: Belgium, the Czech Republic, France, Norway, Poland, and Spain. Forest owners 

and managers affiliated with the CLIMBFOREST project were contacted and interviewed when possible. To 

identify additional stakeholders, a thorough online research was conducted to identify national, regional and 

local level institutions managing forests in each country such as public forest management bodies, government 

ministries, regional and local authorities, municipal forest bodies and forest owners associations. After 

identifying relevant institutions, several stakeholders in each institution were contacted. Though the response 

rate was limited, we were able to collect data from 19 stakeholders. A breakdown of the stakeholders is 

presented in Table 1.  

Table 1: Stakeholders for Semi-Structured Interviews 

Occupation Location Ownership status Code 

Support forest managers Wallonia, Belgium Public (municipal) BW1 

Manager Wallonia, Belgium Public (state, municipal, province, CPAS) BW2 

Manager Wallonia, Belgium Public (municipal, regional) BW3 

Manager Flanders, Belgium Private and Public (municipal) BF1 
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Forest Officer Flanders, Belgium 
Private and Public (except state forest and 

community ownership) 
BF2 

Owner and Manager Flanders, Belgium Private (individual/family) BF3 

Manager Flanders, Belgium Public (state, municipal) BF4 

Manager Flanders, Belgium Private (individual/family) BF5 

Manager Flanders, Belgium Mostly private BF6 

Forest Officer Czech Republic All except National Parks C1 

Owner and Manager 
Hauts de France, 

France 
Private (individual/family) F1 

Consulting forester 
Nouvelle Aquitaine, 

France 
Public (municipal) F2 

Manager South of Oslo, Norway Private (individual/family) N1 

Forest Officer South Eastern Norway Private (individual/family) N2 

Owner and Manager South Eastern Poland Private (individual/family) P1 

Officer Poland Public (state) P2 

Manager 
South of Valencia, 

Spain 
Private (religious institution or NGO) S1 

Officer Valencia, Spain Public (municipal) S2 

Officer North of Valencia, Spain Public (regional, municipal) S3 

 

From Table 1 we see that the number of interviews conducted per country is unbalanced: Belgium (9), the 

Czech Republic (1), France (2), Norway (2), Poland (2), and Spain (3). All interviews were conducted online 

between September and December 2025, and the interviews lasted between 50 min and 2 hours. All interviews 

except for one were recorded and they were undertaken by two different interviewers. The interviews were 

structured along a pre-established set of questions, which were grouped into five main blocks: (i) the 

interviewee’s occupation within the forestry sector, (ii) contextualisation of the forest(s) being managed, (iii) 

barriers to transition towards alternative forest management strategies, (iv) basic costs and revenues 

structures of the forest, and (v) the interviewee’s experience with payment schemes (e.g., PES and subsidies). 

The full set of questions are presented in Table 10 in Appendix. The questions were approved by the Social 

and Societal Ethics Committee (SMEC; G-2023-6247) of KU Leuven, and all interviewees provided their 

informed consent prior to participation. 

Blocks 1 and 2 consisted of introductory and contextual questions. Block 1 focused on the interviewee’s role 

within the forestry sector and their level of involvement in forest ownership or management. Block 2 aimed to 

contextualize the forest(s) concerned, covering aspects such as location, size, ownership structure, 

management history, decision-making processes, current activities taking place in the forest, management 

approach, and potential future changes. When an interviewee was involved with (overseeing) the management 

of multiple forest sites, they were asked to provide this information for the site most representative of the area. 

In Block 3, the interviewees were asked to classify a series of economic (4 barriers), regulatory and legislative 

(4 barriers), knowledge and capacity (2 barriers), social (5 barriers), and environmental (1 barriers) barriers 

into four categories (strong, medium, weak, not a barrier) based on how strongly they (may) act as a barrier in 

shifting to a less and/or more intensive forest management approach. Interviewees were also given the 

opportunity to mention additional barriers. Initially, interviewees were asked to reflect on barriers to 

transitioning towards alternative management strategies for the specific forest they own or manage. However, 

when this was not feasible because interviewees managed multiple forests across the management spectrum 
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or worked at a regional forestry department, they were asked to consider a typical forest within their region. 

Responses from Blocks 2 and 3 were used to assess barriers to adoption.  

Block 4 addressed the cost and revenue structure of current forest management. Interviewees were asked to 

estimate total costs and revenues and how these might change under less or more intensive management 

scenarios. Specifically, interviewees were asked to estimate how their costs and revenues are distributed 

across different components. They reported the percentage of total costs allocated to the following categories: 

planning and administration, silviculture, protection and risk management, harvesting and utilization, 

environmental and biodiversity management, and social and recreational management. For revenues, 

interviewees indicated the percentage of total income derived from different sources, including timber 

production, non-timber forest products (NTFPs), subsidies and/or payments for forest ecosystem services 

(FES), recreation and tourism, land leasing or concessions, and forestry services (e.g. forest planning, 

mapping, logging, and consulting). Fort both costs and revenues, interviewees could specify additional 

categories if necessary. In the final part of the interview (Block 5), the interviewees were asked to answer a 

series of questions about their experience with, and willingness to participate in, PES or subsidy schemes. 

Responses from Blocks 4 and 5 were used to evaluate the feasibility of a PES scheme. 

In addition to the semi-structured interviews, results from a Discrete Choice Experiment (DCE) were used to 

estimate citizens’ demand for a bundle of FES under alternative management strategies. This DCE was 

designed and implemented as part of the work reported in Deliverable D3.3 (Van Ruymbeke et al., 2025). 

Analytical framework 

Barriers to adoption 

Five forest management strategies were identified based on academic literature (Duncker et al., 2012; Jactel 

et al., 2012; Sing et al., 2018). Figure 2 presents these strategies along a gradient of management intensity, 

ranging from least to most intensive: unmanaged forestry, close-to-nature forestry, multifunctional forestry, 

timber production forestry, and bioenergy production forestry. These strategies differ in terms of management 

decisions that determine the intensity of resource use, including tree species composition, harvesting systems, 

regeneration methods, use of machinery and chemical inputs, and the integration of biodiversity conservation 

and other FES (Duncker et al., 2012). Table 2 provides an overview of the specific activities associated with 

each strategy.  

 

Figure 2: Forest management intensity spectrum 

Unmanaged forestry refers to forests where natural processes and disturbance regimes unfold with no or 

minimal human intervention. Active management is largely absent, and interventions that could significantly 

alter forest structure, such as clearcutting or artificial regeneration, are not permitted. However, limited actions 



 

 

12 

 

may occur to support ecosystem functioning or societal use, such as habitat restoration, deadwood retention, 

protection of regeneration from browsing, or the development of recreational infrastructure. Close-to-nature 

forestry aims to mimic natural forest dynamics. Management interventions focus on enhancing and 

conserving ecological functions, through measures such as deadwood retention and habitat protection. Timber 

harvesting is permitted but is designed to emulate natural disturbance processes, relying on selective or group 

cutting and prioritizing natural regeneration. Multifunctional forestry is characterized by the simultaneous 

provision of multiple objectives, including timber production, biodiversity conservation, recreation, and FES. A 

wide range of silvicultural practices can be applied, including selective cutting, thinning, and, in some cases, 

clearcutting. Both natural and artificial regeneration methods may be used, and management is more flexible, 

allowing for trade-offs between different forest functions. Timber production forestry represents a more 

intensive management approach focused on maximizing the production of timber, particularly for high-value 

wood products. Harvesting is typically based on even-aged systems, often involving clearcutting, and is 

supported by thinning and various regeneration methods (natural, assisted, or artificial). Biodiversity and 

recreational functions may be considered but are generally secondary to production objectives. Bioenergy 

production forestry is the most intensive strategy and is primarily oriented towards the production of biomass 

for energy. It is characterized by short rotation periods, frequent clearcutting, and the use of fast-growing 

species or coppicing systems. Management practices prioritize high yields of fuelwood, often with limited 

emphasis on biodiversity conservation or other FES. 

During the interviews information was collected regarding the management practices implemented in each 

forest. This information was used to assign each interview to a management strategy. The classification was 

based on three main criteria: (i) harvesting methods; (ii) the presence of multiple forest uses, such as timber 

production, recreation, biodiversity conservation (e.g., deadwood retention), and other forest products; and (iii) 

the type of regeneration. The resulting classification is presented in Table 11 in Appendix B. 

Table 2: Practices in each forest management strategy 

 
Unmanaged 

forestry 

Close-to-nature 

forestry 

Multifunctional 

forestry 

Timber 

production 

forestry 

Bioenergy 

production 

forestry 

Selective cutting No Yes Yes Yes Yes 

Group selection or group 

cutting 
No Yes Yes Yes Yes 

Clearcutting for timber 

production 
No No Possible Yes Possible 

Clearcutting for biomass 

production 
No No Possible Possible Yes 

Coppicing No Possible Possible Yes Yes 

Thinning (pre-commercial 

or commercial) 
No Possible Yes Yes  

Natural regeneration Yes Yes Yes Yes No 

Assisted natural 

regeneration 
No No Yes Yes Yes 

Artificial regeneration No 

No (only to 

restore the 

“naturalness” of 

the forest) 

Yes Yes Yes 

Deadwood retention Yes Yes Yes Possible No 
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Chemical pest control No 

No (natural 

methods are 

preferred) 

Possible (natural 

methods are 

preferred) 

Yes Yes 

Invasive species control Yes Yes Yes Yes Yes 

Controlled burning or fire 

prevention 
/ Yes Yes / / 

Biodiversity conservation 

or habitat restoration 
Yes Yes Yes Possible No 

Recreation or tourism 

development 
Yes / Yes / / 

Non-timber forest product 

collection1 
/ Yes Yes Yes / 

No active management Yes Yes / / / 

Hunting / Yes Yes Possible / 

1 Non-timber forest product harvesting largely depends on country-specific property rights (Sheppard et al., 2020) 

Sources: (Duncker et al., 2012; European Commission, 2023; Jactel et al., 2012; Larsen et al., 2022; Liebhold et al., 2017; 

Sheppard et al., 2020; Sing et al., 2018; Stritih et al., 2026; Weidlich et al., 2020) 

 

Interviewees were asked to classify 16 barriers to transition from their current management strategy towards 

less and more intensive forest management strategies. Each barrier was later rated using a four-point scale 

according to its perceived importance: strong (4), medium (3), weak (2), not a barrier (1). To identify a complete 

list of relevant barriers to adoption, an extensive literature search was conducted using a mixed approach of 

a search string, combined with snowballing and targeted searches in WebOfScience and Google Scholar 

repositories. The following search string implemented in WebOfSience (in March and April, 2025) produced 

198 hits: ((ALL=(barrier$)) AND ALL=("continuous cover forest*" OR "integrated forest*" OR "sustainable 

forest*")) NOT ALL=(agroforestry). This corpus was supplemented with articles sourced through a snowballing 

approach as well as targeted searches to include relevant grey literature. A core set of 10 peer-reviewed 

articles (Table 3) were used to identify a set of 19 barriers which could be categorised into the themes indicated 

above. This list was presented to, and evaluated by, a forestry research expert, after which the list was reduced 

to a final set of 16 barriers, categorized into five distinct categories: Economic, Regulatory and Legislative, 

Knowledge and Capacity, Social and Environmental barriers (Table 3). Although we did not provide strict 

definition of the barriers during the interviews to avoid overstimulation, the barriers were explained and when 

asked we provided additional clarification. 

In addition, interviewees were given the opportunity to supplement the list of barriers with any additional 

barriers they perceived when transitioning towards less and/or more intensive management strategies. These 

additional barriers were subsequently classified through a systematic procedure. When an additional barrier 

corresponded conceptually to one of the predefined barriers, it was assigned to that barrier. If no suitable 

match existed, a new barrier was defined and assigned to the most relevant of the five existing categories 

(economic; regulatory and legislative; knowledge and capacity; social; or environmental). Finally, due to the 

frequent mention of climate-related issues during the interviews, an additional thematic category was defined 

to group all climate change‑related barriers, including climate change uncertainty, climate‑related hazards, 

and limited knowledge on climate adaptation. The classification of all additional barriers and their assignment 

to existing or newly defined barriers and categories is reported in Table 13 in Appendix B. 
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Table 3: Identified barriers to transition towards less and more intensive management strategies 

Category Barrier Definition Source 

Economic 

EC1 Pressure to meet 

timber demand 

Pressure to meet timber demand due to the rise of 

novel timber markets such as petrochemical and 

carbon credits, discourages biodiversity-oriented 

practices like habitat tree retention 
(Aggestam et al., 2020; 

Deuffic et al., 2018; Hertog 

et al., 2022; Kneeshaw et 

al., 2021; Konczal et al., 

2023; Larsen et al., 2022; 

Sousa-Silva et al., 2016) 

EC2 Lack of financial 

incentives for conservation 

Foresters lack sufficient economic support to 

integrate nature conservation into forest 

management 

EC3 High ongoing 

operational costs 

Alternative forest management approach may 

involve higher recurring expenses, such as 

monitoring, maintenance and/or labour 

EC4 High 

transition/implementation 

costs 

Significant, upfront one-off investments (e.g., new 

equipment, training, infrastructure) 

Regulatory 

and legislative 

RL1 Weak legislative 

support for alternatives 

Alternative forest practices are not supported by 

enforceable laws or incentive structures 

(Aggestam et al., 2020; 

Buttoud et al., 2011; 

Deuffic et al., 2018; 

Konczal et al., 2023; 

Larsen et al., 2022) 

RL2 Conflicting or 

incoherent policies 

Misaligned or overlapping current policies across 

forestry, environmental, agriculture, or economic 

sectors create contradictions that hinder adoption 

RL3 Uncertainty about future 

political/institutional 

conditions 

Unpredictability about future policy directions or 

institutional priorities, such as shifting political 

agendas, evolving regulations, or changing value 

chains 

RL4 Fragmented forest 

ownership 

Small, dispersed properties make coordinated 

landscape-level forest management difficult 

Knowledge 

and capacity 

KC1 Limited access to 

specialized machinery 

and/or labour 

A lack of access to trained personnel and 

specialized machinery limits adoption of 

alternative management approaches 

(Aggestam et al., 2020; 

Deuffic et al., 2018; Hertog 

et al., 2022; Konczal et al., 

2023; Larsen et al., 2022; 

Sousa-Silva et al., 2016; 

Zafra-Calvo et al., 2024) 

KC2 Insufficient technical 

knowledge 

Forest managers lack the information and 

guidance needed to apply adaptive forest 

practices 

Social 

SO1 Weak demand for non-

productive services 

Low societal prioritization of recreation, 

biodiversity, or public goods 

(Aggestam et al., 2020; 

Hertog et al., 2022; 

Konczal et al., 2023; Zafra-

Calvo et al., 2024) 

SO2 Public opposition to 

visible management 

Aesthetic preferences and poor public 

understanding of forestry lead to resistance 

against (lack of) visible interventions 

SO3 (Your own) established 

preferences and practices 

Strong habits, risk aversion, or preference for 

familiar approaches inhibits change 

SO4 Strong social norms 

and pressure to conform 

Prevailing social norms within peer groups can 

discourage deviation from the common 

management approach 

SO5 Low trust and weak 

collaboration among peers 

A lack of trust among peers can prevent the 

coordination, information sharing, or cooperation 

needed to adopt management approach 

Environmental 
EN1 Ecological suitability 

and constraints 

Local ecological conditions (e.g., climate, native 

species composition) may limit the suitability or 

(Aggestam et al., 2020; 

Hertog et al., 2022) 
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effectiveness of alternative forest management 

approaches. 

 

To analyse barriers to transitioning towards less and more intensive management strategies, weighted 

averages were calculated for each management strategy (close-to-nature, multifunctional and intensive 

management). For each barrier and management strategy, the number of interviewees who rated it as strong, 

medium, weak, or not a barrier was counted. A weighted average was then computed by assigning scores of 

4, 3, 2, and 1 to these categories, respectively: 

𝑥𝑖̅ =
4 ∗ 𝑁𝑖,𝑠𝑡𝑟𝑜𝑛𝑔 + 3 ∗ 𝑁𝑖,𝑚𝑒𝑑𝑖𝑢𝑚 + 2 ∗ 𝑁𝑖,𝑤𝑒𝑎𝑘 + 1 ∗ 𝑁𝑖,𝑛𝑜𝑡 𝑎 𝑏𝑎𝑟𝑟𝑖𝑒𝑟

𝑁𝑖,𝑡𝑜𝑡𝑎𝑙

 

where 𝑥𝑖̅ represents the weighted average score for the barrier 𝑖, 𝑁𝑖,𝑠𝑡𝑟𝑜𝑛𝑔, 𝑁𝑖,𝑚𝑒𝑑𝑖𝑢𝑚, 𝑁𝑖,𝑤𝑒𝑎𝑘  and 𝑁𝑖,𝑛𝑜𝑡 𝑎 𝑏𝑎𝑟𝑟𝑖𝑒𝑟 

denote the number of interviewees assigning each respective rating to barrier 𝑖, and 𝑁𝑖,𝑡𝑜𝑡𝑎𝑙 is the total number 

of interviewees evaluating that barrier. The weighted average scores were estimated separately per 

management strategy and were interpreted as follows: values below 1.50 indicate that barrier 𝑖 is not 

considered a barrier; values between 1.50 and 2.49 indicate a weak barrier; values between 2.50 and 3.49 

indicate a medium barrier; and values of 3.50 or higher indicate a strong barrier to transition. 

PES feasibility 

The rationale behind PES mechanisms lies in the Kaldor-Hicks compensation principle which defines a Pareto 

improvement as a situation where the maximum amount the winners would be willing to pay is greater than 

the minimum amount the losers would require as compensation (Hueth and Just, 1991). This principle implies 

that FES beneficiaries (citizens) would be willing to give up part of the FES value in order to compensate forest 

owners and managers for the costs of adopting forest management practices that enhance FES (Górriz-Mifsud 

et al., 2016). The feasibility of a PES scheme is then defined, on the supply side, by the opportunity cost of 

changing management strategies, and on the demand side by the willingness of beneficiaries to pay for FES 

improvement (Compensating Surplus), as shown in Figure 3. 

 

Figure 3: PES boundaries 

Sources: Adapted from Górriz-Mifsud et al. (2016) 
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On the supply side, opportunity costs reflect the minimum compensation required for forest owners and 

managers to adopt alternative management strategies (Möhring and Rüping, 2008). Although forest 

management decisions are influenced by factors such as site conditions, country-specific characteristics 

(Westin et al., 2023), foresters’ socio-economic characteristics and values (Häyrinen et al., 2025; Juutinen et 

al., 2020; Winkel et al., 2022), we assume that forest owners and managers respond to monetary incentives 

that maximize their profit (Górriz-Mifsud et al., 2016; Gregory et al., 2003). Under this assumption, profit 

changes associated with alternative management strategies are used as a proxy for opportunity costs. Private 

profitability was therefore estimated separately for each interviewed forest owner and manager. Information 

on costs and revenues (collected during the interviews using the questions in Block 4) was used estimate 

current profit levels for each forest, expressed in euros per hectare per year. Due to data restrictions on costs 

and revenues, private profitability could only be estimated for one observation under close-to-nature forestry 

in Spain (S3), four observations under multifunctional forestry across Flanders (BF3, BF4 and BF5) and Spain 

(S1) and three observations under timber production forestry across Flanders (BF6) and Norway (N1 and N2). 

Interviewees were also asked how their costs and revenues would change under less or more intensive 

management strategies. The results indicate that, when transitioning towards alternative management 

strategies, profit can either decrease, stay largely the same, or increase. The direction in which profits shift is 

determined by the underlying costs and revenue structures1. We use insights from the interviews to determine 

whether profits are likely to increase, stay the same, or decrease in each specific study region. Once the 

direction of change has been determined, we estimate profit change for two scenarios, an upper and a lower 

bound. The upper bound represents a maximum increase/decrease of profit at +-60% of the current profit level. 

The lower bound represents a minimum increase/decrease of profit change at +-20%. When profits were 

indicated to stay largely the same, the upper and lower bound represent a +10% and -10% change in profit 

respectively. 

On the demand side, the feasibility of a PES scheme is bounded to the willingness of beneficiaries to pay for 

FES improvement, measured as the Compensating Surplus (CS). Under the assumption of neoclassical 

microeconomic rationality, individual preferences can be measured and aggregated, implying that FES 

beneficiaries are willing to pay for increases in FES provision according to the value they attribute to them 

(Hanemann, 1984). To quantify the benefits that citizens’ derive from changes in FES provision, we use results 

from the DCE designed and reported on as part of Deliverable D3.3 on citizen preferences for FES (Van 

Ruymbeke et al., 2025). The DCE was implemented in four study regions: Belgium (Flanders), the Czech 

Republic, Norway, and Spain. In the DCE, respondents were presented with hypothetical forests scenarios 

and asked to indicate their preferred option. These scenarios were described using a set of FES attributes, 

where each attribute represents a specific FES and its levels correspond to different degrees of service 

provision. The selected attributes and levels were designed so that their combination reflect the range of FES 

outcomes associated with the five forest management strategies considered in this study (Table 4). The FES 

used to characterise the forests included timber provision, carbon sequestration potential, local temperature 

regulation capacity, accessibility for recreation, landscape diversity, and protection against natural hazards. 

Based on the DCE results, marginal willingness-to-pay (MWTP) estimates were derived or each FES in each 

study region. These estimates capture the average value citizens place on incremental changes in individual 

FES.  

We use the MWTP estimates to calculate CS for scenarios representing shifts between forest management 

strategies. CS represents the average willingness of citizens to pay (or accept compensation) for moving from 

the current management strategy to an alternative once, whether less or more intensive. It therefore captures 

 
1 Generally, since the transitions being consider reflect a shift towards less intensive management strategies, profits are 
most often seen to either stay the same or decrease due to loss of revenues from timber. In the exceptional case (BF5), 
profits may increase when shifting towards less intensive if revenue streams are more diversified to start with, for example 
through hunting. 
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the welfare change associated with differences in FES provision resulting from alternative forest management 

strategies (Górriz-Mifsud et al., 2016; Varela et al., 2017). Following Hanemann (1984) and Varela et al. 

(2017), CS is calculated as:  

𝐶𝑆 = −
(𝑉𝐴 − 𝑉𝐶)

𝛽𝑝𝑟𝑖𝑐𝑒

 

Where 𝑉𝐶 and 𝑉𝐴 represent the estimated WTP for a bundle of FES under the current management scenario 

𝐶 and an alternative management scenario 𝐴, respectively. The FES bundles associated with each 

management scenario were identified based on academic literature and are presented in Table 4. 𝛽𝑝𝑟𝑖𝑐𝑒 

represents the estimated price coefficient and captures the average price sensitivity of respondents. Because 

the payment vehicle in the DCE was specified as an increase in annual household taxes, the resulting CS is 

initially expressed in PPP-corrected euros per household per year. 

Table 4: Forest management intensity scenarios and associated ecosystem services provisioning 

FES Unmanaged 
Close-to-

nature 
Multifunctional 

Timber 

production 

Bioenergy 

production 

Timber volume Low Low Moderate High High 

Carbon 

sequestration 

potential 

High High Moderate Moderate Low 

Cooling capacity High High Moderate Low Low 

Accessibility for 

recreation 

Low High High Moderate Low 

Landscape diversity Multiple + 5m Multiple + 

5m 

Multiple + 50m Single + 50m Single + 50m 

Hazard protection Moderate High moderate Moderate Low 

Source : D3.3 Report on the demand side: Citizens’ preferences/demand for forest ES and biodiversity and consumer 

preferences/ demand for long-lived wood products 

 

To ensure comparability with cost and revenue data reported by forest managers (expressed in euros per 

hectare per year), several conversion steps were applied to the CS. First, CS values were converted to a per-

person basis by dividing household-level CS by the average household size (considering only individuals with 

taxable income). Next, the per-person CS was multiplied by the population living within a 50km radius of forest 

areas currently managed under scenario 𝐴 in each study region. In calculating CS, it is assumed that 

individuals are entitled to the current forest management scenario. Therefore, CS reflects the value of 

transitioning from the current management regime to an alternative once. Finally, to express CS on a per-

hectare basis, the aggregated population-level CS was divided by the total forested area (in hectares) currently 

managed under scenario 𝐴 and eligible for conversion. Population data were obtained from the 2021 EU 

population census data (Eurostat, 2025), while the total ha under each management strategy in each study 

region was obtain from Scherpenhuijzen et al. (2023) (Table 12 in Appendix). 

To acknowledge that forest management decisions do not rely solely on monetary incentives, we qualitatively 

assess the adoption potential of a PES scheme among forest owners and managers through a series of 

interview questions. As shown in Table 10 in Appendix, interviewees were asked about their experiences with 

PES or subsidy schemes, their reasons for non-participation, and the challenges associated with participation. 

These questions complement the quantitative analysis and provide further insight into the barriers to adoption. 
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Results and Discussion 

This section is divided into two parts. The first section presents the perceived barriers that forest owners and 

managers face when considering a transition toward less intensive and more intensive forest management, 

relative to their current management approach. Barriers were evaluated across five categories: (i) economic; 

(ii) regulatory and legislative; (iii) knowledge and capacity; (iv) social, and (v) environmental. This section first 

provides an overarching synthesis of the findings, followed by sub‑sections presenting a more detailed analysis 

of perceived barriers for each management strategy. The second part focuses on the feasibility of adopting a 

PES mechanism. In this study, PES feasibility is assessed along two complementary dimensions: an economic 

dimension and an experiential dimension. Accordingly, this part is structured into two sub‑sections addressing 

each dimension in turn. 

Barriers to adopt alternative forest management strategies 

To account for variation in management objectives and practices, interview responses were grouped into three 

management strategy types based on adopted practices: close‑to‑nature forestry (2 observations), 

multifunctional forestry (13 observations), and timber production forestry (4 observations). For each 

management strategy, barriers to transition towards less and more intensive management strategies were 

assessed and compared with existing literature. Overall, our results highlight the existence of a wide range of 

interconnected factors hindering the adoption of alternative forest management strategies. Few barriers were 

considered irrelevant in the transition towards alternative management strategies, suggesting that most factors 

were seen as barriers to some extent, with their intensity largely depending on both the current strategy being 

abandoned and the alternative strategy being adopted.  

Economic barriers are perceived differently depending on the direction of change along the intensity grading. 

Transitions towards less intensive management strategies are consistently constrained across management 

strategies by the lack of financial incentives for conservation (EC2). This not only underscores the importance 

of better demonstrating and communicating how nature conservation and biodiversity measures can generate 

economic value through alternative FES (Aggestam et al., 2020), but also the need to create markets for such 

FES. In contrast, transitions towards higher management intensity are primarily constrained by cost-related 

factors. High operational costs (EC3) and transition or implementation costs (EC4) are most salient for 

intensification from close-to-nature and multifunctional forestry. These transitions often require substantial 

upfront investments in silvicultural interventions, forest infrastructure, and specialized machinery, which 

translate into significant financial burdens. Although timber-oriented forest owners and managers face 

comparatively lower economic barriers when intensifying further, likely because they already operate within 

costly production systems and have access to the necessary infrastructure and capital, low and volatile timber 

prices emerge as an important barrier to intensifying management. Overall, these patterns align with existing 

literature emphasizing the central role of economic considerations in shaping forest management decisions 

(Aggestam et al., 2020; Buttoud et al., 2011; Kneeshaw et al., 2021; Konczal et al., 2023; Willig et al., 2025).  

When transitioning towards less intensive management, the perceived importance of regulatory and 

legislative barriers varies across forest management strategies. Notably, close‑to‑nature forestry is more 

strongly constrained by these barriers, whereas multifunctional and timber‑production forestry encounter 

comparatively weaker regulatory limitations. This pattern suggests that existing policy frameworks primarily 

support transitions towards close‑to‑nature and integrative forestry approaches, but provide fewer enabling 

conditions for further shifts towards unmanaged or strictly protected regimes. As a result, forest owners and 

managers already practicing close‑to‑nature forestry perceive a lack of regulatory support for moving further 

towards non‑intervention, while multifunctional and timber‑oriented managers face fewer constraints in this 
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respect. In contrast, transitions towards more intensive management strategies are generally perceived as 

moderately constrained by regulatory and legislative barriers for close‑to‑nature and multifunctional forestry, 

but as weakly constrained among timber‑production‑oriented managers. Despite these differences, uncertainty 

about future political and institutional conditions remains a notable concern, particularly for multifunctional and 

timber‑oriented managers. In addition, site‑specific regulatory frameworks, such as those governing natural 

parks or Natura 2000 areas, emerge as an important constraint on intensification, as their strict management 

guidelines limit the scope for adopting more intensive forestry practices. 

Knowledge and capacity barriers are particularly constraining when transitioning from timber production to 

less intensive management systems. Insufficient technical knowledge (KC2) to manage uneven-aged forestry 

systems and limited access to low-impact machinery (KC1) hinder this transition. These barriers are generally 

weaker for transitions toward more intensive management, where established expertise and technology for 

even-aged forestry reduce perceived constraints. An exception is the transition from close‑to‑nature forestry 

towards intensification, where limited access to specialised machinery remains a relevant constraint. Overall, 

these findings align with Mason et al. (2022), who report widespread knowledge gaps across 33 European 

countries related to continuous‑cover forestry, including limited professional expertise and unclear technical 

guidance for the use of mechanised harvesting systems in uneven‑aged stands. 

The social barriers illustrate that transitions between forest management strategies are not purely economic 

or technical decisions, but are deeply embedded in societal expectations, public demand, and the preferences 

of forest owners and managers themselves. Public opposition to visible management (SO2) and strong social 

norms (SO4) are, on average, perceived as weak barriers when management intensity decreases, but become 

more important for transitions toward more intensive practices. This pattern reflects growing societal concern 

over clear‑cuts and monocultures, alongside heightened awareness of climate change and biodiversity loss 

and increasing demand for alternative FES. In addition, the results highlight that entrenched preferences and 

established practices of forest owners and managers (SO3) constitute a barrier to adopting alternative 

management strategies in both directions. These findings are consistent with previous research demonstrating 

that individual values, beliefs, educational background, traditions, and management cultures strongly shape 

forest management decisions (Aggestam et al., 2020; Deuffic et al., 2018; Hertog et al., 2022; Konczal et al., 

2023; Maier and Winkel, 2017; Tiebel et al., 2022). Furthermore, these findings align with previous studies 

demonstrating that forest owners’ adaptive capacity is strongly linked to whether they believe in climate change 

and consider adaptation measures effective (Blennow et al., 2012; Sousa-Silva et al., 2018; Yousefpour and 

Hanewinkel, 2015). Low trust and weak collaboration among peers (SO5) is a weak-to-medium level barrier 

to transition towards less intensive. Importantly, our findings highlight the need to differentiate the low trust 

and week collaboration among peers with the lack of trust between foresters and institutions. These findings 

align with recommendations from forest conservation research, which consistently highlight the need to further 

strengthened relationships among stakeholders, particularly among forest owners themselves and between 

owners and external actors, to enable the adoption of conservation measures (Tiebel et al., 2022).  

Environmental barriers emerge as important constraints on transitions towards both less intensive and more 

intensive forest management strategies. The results indicate that local ecological conditions related to climate, 

native species composition, ungulate overpopulation, and forest geomorphology (e.g. steep slopes) 

significantly limit the feasibility of changing management practices. 

Based on the interview data, an additional category of barriers can be identified: climate change–related 

barriers. Within this category, two closely related constraints emerged: (i) uncertainty associated with climate 

change and its related hazards, and (ii) limited knowledge on how to adapt forest management practices to 

changing climatic conditions. Forest owners and managers frequently highlighted climate change uncertainty, 

including increased risks from droughts, storms, and pest outbreaks, as a key barrier to transitioning towards 

alternative management strategies. This suggests that heightened ecological uncertainty significantly 
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influences forest owners’ and managers’ willingness to modify existing practices, a pattern also noted by 

Heltorp et al. (2018). In addition, forest owners and managers emphasised a lack of knowledge on how to 

adapt to climate change. Similar knowledge gaps have been documented in previous studies (Mason et al., 

2022), which attribute them to insufficient communication and shortcomings in knowledge transfer between 

research, advisory services, and practice (Morin et al., 2015; Sousa-Silva et al., 2016; Willig et al., 2025). 

Consequently, forest owners and managers face a dual challenge: rising ecological uncertainty associated 

with climate change, combined with limited knowledge on how to adjust management accordingly. 

Overall, few factors were identified as non-barriers to the adoption of alternative management strategies, 

suggesting that multiple mechanisms are required to incentivize management changes in line with EU forest 

policy objectives. For instance, strengthening vertical and horizontal communication (Kleinschmit et al., 2018; 

Mattijssen et al., 2018), expanding educational programs (Aggestam et al., 2020; Willig et al., 2025) or creating 

financial compensation schemes (Aggestam et al., 2020). While multiple forms of mechanisms may be 

effective (Aggestam et al., 2020; Mayer and Tikka, 2006), this study focuses on economic instruments 

designed to offset the foregone revenues associated with adopting alternative management practices.  

Close-to-Nature 

Table 5 presents the mean barrier scores for transitions away from close-to-nature forestry towards less 

intensive management (unmanaged forestry) on the one hand, and towards more intensive management 

(multifunctional forestry) on the other. The results are discussed in the following subsections 

Table 5: Mean agreement value of barriers to transition from close-to-nature forestry towards less 
(unmanaged) and more (multifunctional) intensive management strategy 

  Close-to-Nature 

Category Barriers 
Towards less 

intensive 
(Unmanaged) 

Towards more 
intensive 

(Multifunctional) 

Economic 

EC1 Pressure to meet timber demand 1.00 2.50 

EC2 Lack of financial incentives for conservation 2.50 2.00 

EC3 High ongoing operational costs 2.00 3.00 

EC4 High transition/implementation costs 1.50 3.00 

Average 1.75 2.63 

Regulatory and 
Legislative 

 

RL1 Weak legislative support for alternatives 4.00 3.00 

RL2 Conflicting or incoherent policies 3.00 2.50 

RL3 Uncertainty about future political/institutional conditions 2.50 1.50 

RL4 Fragmented forest ownership 2.50 4.00 

Average 3.00 2.75 

Knowledge 
and Capacity 

KC1 Limited access to specialized machinery and/or labour 2.50 3.00 

KC2 Insufficient technical knowledge 2.00 2.00 

Average 2.25 2.50 

Social 

SO1 Weak demand for non-productive services 2.50 2.50 

SO2 Public opposition to visible management 1.00 2.00 

SO3 (Your own) established preferences and practices 3.50 3.00 

SO4 Strong social norms and pressure to conform 1.00 2.00 

SO5 Low trust and weak collaboration among peers 3.00 2.50 

Average 2.20 2.40 

Environmental EN1 Ecological suitability and constraints 3.50 2.50 
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Legend 
Not a barrier  

(0 - 1.49) 
Weak barrier 
 (1.50 - 2.49) 

Medium barrier  
(2.50 - 3.49) 

Strong barrier  
(3.50 - 4.00) 

 

Less intensive: From close-to-nature to unmanaged forestry 

To transition from close-to-nature forestry to unmanaged systems, economic constraints are perceived as 

weak barriers on average. The pressure to meet timber demand (EC1) is not perceived as a barrier to this 

transition, suggesting that forest owners and managers operating under close‑to‑nature forestry are already 

weakly embedded in market‑driven supply chains and face limited production‑oriented constraints when 

moving towards unmanaged systems. Both high operational costs (EC3) and high transition or implementation 

costs (EC4) are consistently rated as weak barriers, underscoring the absence of active management in 

unmanaged systems. In contrast, the lack of financial incentives for conservation (EC2) emerges as a 

medium‑level barrier, indicating that even in forest management systems whose primary objectives lie outside 

economic optimization (Duncker et al., 2012; Jactel et al., 2012; Sing et al., 2018), economic support remains 

important for enabling further shifts towards non‑intervention. 

Regulatory and legislative barriers are, on average, perceived as medium-level constraints to transition from 

close‑to‑nature forestry to unmanaged systems. Within this category, uncertainty about future 

political/institutional conditions (RL3) and conflicting or incoherent policies (RL2) are consistently perceived as 

medium-level barriers to transition from close‑to‑nature forestry to unmanaged systems, reflecting concerns 

about the long‑term stability, coordination, and legal security required to commit to permanent or 

near‑permanent non‑intervention. Particularly, a forest manager (S3) commented that policies focus on 

promoting fire prevention practices rather than promoting a transition towards less intensive management. In 

addition, fragmented forest ownership (RL4) is also considered as a medium-level barrier, implying the difficulty 

in transitioning to unmanaged systems when forests are highly fragmented. In contrast, weak legislative 

support for alternative management approaches (RL1) stands out as a strong barrier, indicating that forest 

owners and managers already practicing close‑to‑nature forestry perceive an absence of enabling or 

supportive regulatory frameworks when moving further towards non‑intervention.  

To transition from close-to-nature to unmanaged forestry, limited access to specialized machinery and/or 

labour (KC1) is a medium barrier whereas insufficient technical knowledge (KC2) is a weak barrier. This 

patterns suggests that owners and managers already practicing close‑to‑nature forestry are generally familiar 

with low‑intensity and nature‑oriented management approaches. 

Social barriers present a complex pattern to transition from close-to-nature forestry to unmanaged systems. 

Public opposition (SO2) and social pressure to conform to established practices (SO4) are not considered 

barriers, suggesting social acceptance to reducing management. Moreover, weak social demand for 

non‑productive services (SO1) and low trust and limited collaboration among peers (SO5) are medium-level 

barriers to transition towards un-managed systems, suggesting that broader social conditions limit the 

attractiveness of unmanaged forestry. Forest owners’ and managers’ established preferences and practices 

(SO3) emerge as a strong barrier to transition towards unmanaged forestry. These preferences reflect a 

broader scepticism among forest owners and managers about the effectiveness of leaving forests unmanaged. 

Studies from Sweden (Hallberg-Sramek et al., 2022) and other European contexts (Willig et al., 2025) similarly 

show that many practitioners believe some level of management is necessary to ensure biodiversity, 

recreation, and climate‑adaptation outcomes. This perception is reinforced by the strong importance attributed 

to environmental constraints (EN1), which are rated as a strong barrier to transition from close-to-nature 

forestry to unmanaged systems. In particular, one forest manager (S3) explicitly highlighted climate change 



 

 

22 

 

uncertainty as a key concern, suggesting that unmanaged forestry is perceived as a high‑risk option in the 

face of increasing climate-related disturbance frequency and severity.  

More intensive: From close-to-nature to multifunctional forestry 

To transition from close-to-nature to multifunctional forestry, the most relevant economic barriers are the high 

operational costs (EC3) and transition or implementation costs (EC4). Increasing management intensity often 

requires substantial upfront investment such as specialized site preparation, artificial regeneration, or more 

frequent interventions which may partly explain the perceived financial burden (Eyvindson et al., 2021). 

Moreover, the intensified harvesting requires increased infrastructure and accessibility (i.e. additional forest 

roads and extraction paths) which may be an economic burden and constraint to increase intensification, 

particularly in remote areas (Mederski et al., 2021). The pressure to meet timber demand (EC1) is also 

considered as a medium-level barrier, whereas the lack of financial incentives for conservation is perceived 

as a weak barrier.  

Regulatory and legislative barriers to transition from close-to-nature to multifunctional forestry are on average 

rated as medium-level. Fragmented forest ownership (RL4) stands out as a strong barrier to transition which 

is largely explained by the fact that forest fragmentation reduces economies of scale, discouraging forest 

owners undertake more intensive forest management (Hatcher et al., 2013; Zhu et al., 2020). The weak 

legislative support for alternatives (RL1) and conflicting or incoherent policies consistently emerge as medium-

level barriers, highlighting the role of regulatory frameworks in constraining transitions towards more intensive 

management strategies. 

To transition from close-to-nature forestry to multifunctional forestry, limited access to specialized machinery 

and/or labour (KC1) is a medium-level barrier suggesting that this transition entails additional operational 

requirements (specialized skills, equipment, or organizational capacity) that go beyond current management 

practices. In contrast, insufficient technical knowledge (KC2) rated as a weak barrier indicates a continuity in 

silvicultural principles between the two strategies, meaning that the transition does not require fundamentally 

new knowledge or a radical departure from existing expertise. 

Forest owners and managers preferences (SO3) is a medium-level barrier to transition from close-to-nature to 

multifunctional forestry. Previous studies suggest that forest owners and managers’ preference play a 

constraining role among less profit-oriented owners who often favour multifunctional and ecosystem-oriented 

management approaches (Feliciano et al., 2017; Hallikainen et al., 2010; Pynnönen et al., 2018; Tiebel et al., 

2022). For these groups, intensifying management contradicts their motivations and values, especially given 

concerns about the impacts of intensive practices on soil, water, and landscape integrity (Zafra-Calvo et al., 

2024). Similarly, the weak demand for non-productive services (SO1) and the low trust and weak collaboration 

among peers (SO5) also emerge as a medium-level barrier, highlighting that such barriers constraint transition 

towards both more and less intensive management. 

Lastly, environmental constraints (EN1) are perceived as medium-level barriers to transition from close-to-

nature to multifunctional forestry.  

Multifunctional 

Table 6 presents the mean barrier scores for transitions from multifunctional forestry towards less intensive 

management (close-to-nature) and towards more intensive management (timber production forestry). The 

results are discussed in the following subsections. 
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Table 6: Mean agreement value of barriers to transition from multifunctional forestry towards less and more 
intensive management strategy 

       Multifunctional 

Category Barriers 

Towards less  
intensive 
(Close-to-

nature) 

Towards more  
intensive 
(Intensive  

timber 
production) 

Economic 

EC1 Pressure to meet timber demand 2.46 1.83 

EC2 Lack of financial incentives for conservation 2.92 2.67 

EC3 High ongoing operational costs 2.38 2.92 

EC4 High transition/implementation costs 2.85 3.17 

Average 2.65 2.65 

Regulatory and 
legislative 

RL1 Weak legislative support for alternatives 2.29 2.42 

RL2 Conflicting or incoherent policies 2.69 3.17 

RL3 Uncertainty about future political/institutional conditions 2.31 2.92 

RL4 Fragmented forest ownership 2.54 2.42 

Average 2.46 2.73 

Knowledge and 
capacity 

KC1 Limited access to specialized machinery and/or labor 2.38 1.92 

KC2 Insufficient technical knowledge 2.43 2.00 

Average 2.41 1.96 

Social 

SO1 Weak demand for non-productive services 2.15 1.25 

SO2 Public opposition to visible management 2.08 3.50 

SO3 (Your own) established preferences and practices 2.23 3.08 

SO4 Strong social norms and pressure to conform 2.00 3.25 

SO5 Low trust and weak collaboration among peers 2.00 2.00 

Average 2.09 2.62 

Environmental EN1 Ecological suitability and constraints 2.64 2.75 

    

Legend 
Not a barrier  

(0 - 1.49) 
Weak barrier 
 (1.50 - 2.49) 

Medium barrier 
(2.50 - 3.49) 

Strong barrier 
(3.50 - 4.00) 

 

Less intensive: From multifunctional to close-to-nature 

On average, economic barriers are rated as medium-level to transition from multifunctional to close-to-nature 

forestry. Interestingly, the pressure to meet timber demand (EC1) is as a weak barrier to transition from 

multifunctional forestry to close-to-nature forestry, which diverges from Konczal et al. (2023) who report that 

rising timber demands is a major factor hindering the integration of nature conservation measure into forest 

management. The lack of financial incentives for conservation (EC2) is a medium-level barrier to transition 

from multifunctional to close-to-nature systems. The salience of this barrier reflects a structural tension in 

forestry: managers face a trade-off between revenue from timber extraction and the adoption of biodiversity 

enhancing measures such as deadwood retention or set aside areas, all of which reduce short-term 

profitability. This trade-off becomes more acute in competitive international timber markets (Aggestam et al., 

2020; Larsen et al., 2022). Similarly, Konczal et al. (2023) reports that foresters perceive the lack of financial 

incentives as particularly constraining for adopting conservation-oriented practices in nine European countries 

(Austria, Belgium, Denmark, France, Germany, Poland, Spain, Switzerland and Sweden). In addition, high 

transition and implementation costs (EC4) are also considered as a medium-level barrier to transition from 
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multifunctional to close-to-nature forestry. These results suggest that economic parameters related to costs 

and revenues constraint the adoption of less intensive management strategies for multifunctional forestry. 

Regulatory and legislative barriers to transitions from multifunctional to close‑to‑nature forestry are, on 

average, perceived as weak. While weak legislative support for alternatives (RL1) and the uncertainty about 

future political and institutional conditions (RL3) are perceived as weak barriers, conflicting or incoherent 

policies across sectors (RL2) emerge as a medium‑level barrier. This pattern likely stems from the inherently 

multi-objective nature of multifunctional forestry. This management type simultaneously integrates timber 

production, biodiversity conservation, recreation, and the provision of various FES. As a result, multifunctional 

forestry is exposed to multiple policy domains which do not always align. For instance, Blattert et al. (2022) 

reports that in Finland, the national forest strategy, the biodiversity strategy and the bioeconomy strategy 

present conflicting strategies in terms of management requirement which hinder the promotion of multipurpose 

forestry. In addition to policy incoherence, fragmented forest ownership (RL4) is also perceived as a 

medium‑level barrier to transitions from multifunctional to close‑to‑nature forestry. This finding is consistent 

with previous studies showing that fragmented ownership and small plot sizes constrain the adoption of climate 

change adaptation measures (Pinto-Correia, 2000; Sousa-Silva et al., 2018), integrated forest management 

strategies (Krumm et al., 2020), nature conservation practices (Tiebel et al., 2022) and close-to-nature forestry 

(Zafra-Calvo et al., 2024). These constraints are partly explained by empirical evidence demonstrating that 

fragmentation affects biodiversity and ecosystem functioning (Wilson et al., 2016), implying that on small or 

highly fragmented parcels ecological benefits from adopting less intensive practices are uncertain. 

Knowledge and capacity barriers to transition from multifunctional to close-to-nature forestry are, on average, 

perceived as weak. This suggests that forest owners and managers operating within multifunctional systems 

are generally familiar with, and capable of adopting less intensive management practices. However, this 

familiarity coexists with more specific knowledge gaps. Two interviewees explicitly mentioned uncertainty 

regarding the selection of tree species suited to future climatic conditions, highlighting climate‑change‑related 

decision‑making as a persistent challenge. This concern is widely documented in European‑level research 

(Aggestam et al., 2020; Larsen et al., 2022; Mason et al., 2022; Sousa-Silva et al., 2018) and global surveys 

(FAO, 2012), suggesting that while general silvicultural knowledge is adequate to transition towards less 

intensive systems, adaptive knowledge for long‑term climate uncertainty remains limited. 

All social barriers are perceived as weak to transition from multifunctional to close‑to‑nature forestry. The fact 

that public opposition to visible management interventions (SO2) and strong social norms and pressure to 

conform (SO4) are rated as weak barriers suggest that forest owners and managers expect some public 

resistance to changes in forest structure, even when management objectives aim to decrease management 

intensity. Previous studies similarly point to limited public understanding of forest dynamics and ecological 

processes, resulting in negative reactions to changes in forest appearance, regardless of whether these 

changes stem from interventions or natural disturbances (Konczal et al., 2023; Willig et al., 2025). As such, 

social barriers persist at a low level because aesthetic expectations and preferences can still trigger opposition, 

even when management objectives aim to enhance biodiversity and ecological integrity. Moreover, while low 

trust and weak collaboration among peers (S5) are on average perceived as weak barriers to transitions from 

multifunctional to close‑to‑nature forestry, one forest manager in Wallonia (BW2) emphasised persistent 

mistrust between forest owners and institutions. This distinction suggests that horizontal trust within the forestry 

community may be less problematic than vertical trust between forest owners and governance bodies, which 

may still undermine confidence in policy‑driven or institutionally supported transitions. In addition, a forest 

manager in Wallonia (BW2) emphasised that transitions towards less intensive management strategies can 

increase human-related safety risks such as accidents due to falling trees. This concern introduces an 

additional social barrier, particularly in forests with high recreational use, where safety considerations can 

influence the acceptability of reduced intervention. 
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Environmental constraints (EN1) to transition from multifunctional to close-to-nature are perceived as medium 

barriers. In addition to site‑specific ecological conditions, a forest manager in Wallonia (BW2) highlighted that 

ungulate overpopulation is a strong barrier to transition to less intensive management strategies as the high 

browsing pressure limits natural regeneration and restricts opportunities to diversify species composition 

(Hallberg-Sramek et al., 2022; Larsen et al., 2022; Mason et al., 2022).  

Beyond these local biophysical constraints, climate change uncertainty emerged as a particularly salient 

concern. Forest owners and managers repeatedly linked this uncertainty to changing climatic conditions, water 

availability, and an increased frequency of natural hazards, all of which complicate decisions to move towards 

less intensive management. Similar patterns are reported by Heltorp et al. (2018), who show that climate 

change uncertainty is a key barrier preventing forest owners from undertaking adaptation actions, as the 

uncertainty is too large to undertake substantial changes to current practices. 

More intensive: From multifunctional to timber production 

To transition from multifunctional to timber production systems, the most relevant economic barriers are the 

high operational costs (EC3) and transition or implementation costs (EC4). Similar to transitions from 

close‑to‑nature to multifunctional forestry, moving from multifunctional to timber production typically entails 

significant silvicultural interventions and investments in infrastructure and machinery (Eyvindson et al., 2021; 

Mederski et al., 2021). These requirements increase both upfront and recurring costs for forest owners and 

managers, thereby acting as important economic constraints on intensification. The pressure to meet timber 

demand (EC1) is considered as a weak barrier, whereas the lack of financial incentives for conservation is 

perceived as a medium-level barrier. 

To transition from multifunctional to timber production, regulatory and legislative barriers are, on average, 

perceived as medium-level by forest owners and managers. This perception reflect EU policy frameworks such 

as the EU Biodiversity Strategy and the EU Forestry Strategy which prioritize integrative, close‑to‑nature, and 

continuous‑cover forestry approaches. By promoting the joint delivery of ecological functions and timber 

production, and by discouraging clear‑cuts and monoculture plantations, these policies constrain further 

intensification of forest management (Nagel et al., 2025). In addition to these overarching policy constraints, 

two interviewees (BF4 and S1) identified site‑specific regulatory restrictions as a strong barrier to 

intensification. Both pointed out that the forests they manage are located within Natura 2000 sites or 

designated natural parks, where legal requirements strictly limit adopting more intensive management 

practices. 

Knowledge and capacity barriers to transition from multifunctional to timber production are, on average, 

perceived as weak. This indicates the widely disseminated knowledge and technical expertise to manage 

even-aged and intensive forestry systems in Europe (Hallberg-Sramek et al., 2022). 

As expected, weak demand for non‑productive services (SO1) does not hinder transitions from multifunctional 

to timber production forestry. However, forest owners and managers preferences (SO3) and strong social 

norms (SO4) are medium-level barriers and more importantly, public opposition to visible management (SO2) 

is a strong barrier. Strong social norms and public opposition may stem from increasing societal awareness of 

the environmental impacts associated with intensive forestry and concerns over climate change and 

biodiversity loss (Dawson et al., 2025). For example, European citizens generally hold negative views toward 

large clear-cuts, as demonstrated by the literature review of by Ciesielski and Stereńczak (2018). In addition, 

experiences of catastrophic events such as recent bark beetle outbreaks in the Czech Republic have 

heightened public sensitivity to forest health, cultural ES, and the need for climate-adaptive management 

(Hlásny et al., 2021). The growing demand for alternative forest uses such as recreation, green spaces and 

species habitat further reinforces preferences for multifunctional forestry (Aggestam et al., 2020). Echoing this 

trend, many forest owners and managers perceive the social pressure from the public as a core element to 
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adopt nature conservation measures (Konczal et al., 2023). Such pressures make transitions to more intensive 

management socially less acceptable. In addition to external pressure, previous studies suggest that forest 

owners’ and managers’ intrinsic preferences can further constrain intensification, particularly among less 

profit‑oriented actors who prioritize multifunctional and ecosystem‑oriented objectives (Feliciano et al., 2017; 

Hallikainen et al., 2010; Pynnönen et al., 2018; Tiebel et al., 2022). For these groups, intensifying management 

contradicts their motivations and values, especially given concerns about the impacts of intensive practices on 

soil, water, and landscape integrity (Zafra-Calvo et al., 2024). 

Environmental constraints are perceived as a medium‑level barrier to transitions from multifunctional forestry 

to timber production, indicating that ecological conditions restrict intensification.  

Five forest owners and managers explicitly identified climate‑change‑related uncertainty as a key deterrent to 

intensification, referring to increased exposure to climatic hazards such as windstorms, changing microclimatic 

conditions, prolonged droughts, and pest outbreaks. These concerns reflect a growing awareness that 

even‑aged and intensively managed forests tend to be more vulnerable to both biotic and abiotic disturbances, 

particularly under changing climatic conditions. This perception is well aligned with existing literature, which 

highlights the heightened sensitivity of intensive forest systems to disturbance and climate‑related risks 

compared to more structurally diverse management approaches (Aggestam et al., 2020).  

A particularly illustrative example comes from the Czech Republic, where a forest manager noted that the 

severe bark beetle outbreak of 2017–2019 is now perceived as a major barrier to intensification. The drought-

induced bark-beetle infestation resulted in record-high sanitary logging, peaking in 2020 at approximately 64.8 

million m³, more than three times the 2017 level (CZSO, 2024). Though drought had a predominant role in the 

bark beetle outbreak of 2017-2019, Czech forest composition was particularly prone to large-scale outbreaks 

due to the dominance of Norway spruce, which represents around 52% of the country’s species composition 

and are mostly planted in monocultures (Hlásny et al., 2021; Podrázský et al., 2014). This structure significantly 

reduces the survival probability during bark beetle outbreaks when compared to spruces growing in species 

diverse forests (Griess et al., 2012; Hlásny et al., 2021; Neuner et al., 2015). In response to these events, 

studies increasingly call for diversification of tree species and the implementation of climate‑adaptive 

measures in Central Europe (Vacek et al., 2019; Weger et al., 2025). However, undesirable outcomes such 

as the re-establishment of new and even-aged forests with low climate change resilience remain possible, as 

suggested by Hlásny et al. (2021). Similar dynamics have been observed in Sweden, where large‑scale forest 

fires in 2018 created a window of opportunity to shift toward less intensive management. Yet, no substantial 

debate on adaptation emerged within the forestry sector (Hertog et al., 2022), demonstrating how crises do 

not always translate into systemic changes. 

Timber production 

Table 7 presents the mean barrier scores for transitions from timber production forestry towards less intensive 

management (multifunctional forestry) and towards more intensive management. The results are discussed in 

the following subsections.  

Table 7: Mean agreement value of barriers to transition from timber production forestry towards less and 
more intensive management strategy 

       Timber production 

Category Barriers 
Towards less  

intensive 
(Multifunctional) 

Towards 
more  

intensive 
production 

Economic EC1 Pressure to meet timber demand 2.00 1.00 
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EC2 Lack of financial incentives for conservation 2.50 1.00 

EC3 High ongoing operational costs 2.25 1.50 

EC4 High transition/implementation costs 2.00 1.75 

Average 2.19 1.31 

Regulatory and 
legislative 

RL1 Weak legislative support for alternatives 1.75 2.50 

RL2 Conflicting or incoherent policies 2.25 2.25 

RL3 Uncertainty about future political/institutional conditions 2.75 2.50 

RL4 Fragmented forest ownership 2.25 1.50 

Average 2.25 2.19 

Knowledge and 
capacity 

KC1 Limited access to specialized machinery and/or labour 3.25 1.50 

KC2 Insufficient technical knowledge 2.75 1.75 

Average 3.00 1.63 

Social 

SO1 Weak demand for non-productive services 3.00 1.00 

SO2 Public opposition to visible management 1.75 3.00 

SO3 (Your own) established preferences and practices 3.00 2.75 

SO4 Strong social norms and pressure to conform 2.25 2.50 

SO5 Low trust and weak collaboration among peers 1.75 1.25 

Average 2.35 2.10 

Environmental EN1 Ecological suitability and constraints 3.00 3.75 

    

Legend 
Not a barrier  

(0 - 1.49) 
Weak barrier 
 (1.50 - 2.49) 

Medium barrier  
(2.50 - 3.49) 

Strong barrier  
(3.50 - 4.00) 

 

Less intensive: From timber production to multifunctional 

Timber production-oriented owners and managers rated economic constraints as weak on average. This 

contrasts with the findings of Willig et al. (2025), who, in the context of climate‑change adaptation, show that 

timber‑oriented managers tend to perceive economic factors as major constraints, highlighting how the 

salience of economic barriers may depend on the specific decision context examined. The pressure to meet 

timber demand (EC1) is as a weak barrier to transition from timber production to multifunctional. This diverges 

from Krumm et al. (2020), who found market demand to be a critical impediment to integrate biodiversity 

conservation measures, especially among timber-production oriented forests. Konczal et al. (2023) also report 

that rising timber demands is a major factor hindering the integration of nature conservation measure into 

forest management. In addition, both high operational costs (E3) and high transition or implementation costs 

(E4) are consistently rated as weak barriers, indicating that multifunctional forestry is perceived as less 

cost‑intensive, likely because it relies less on practices such as artificial regeneration, frequent silvicultural 

interventions, or high‑input harvesting systems. Conversely, the lack of financial incentives for conservation 

(EC2) is a medium-level barrier to transition from timber-production to multifunctional forestry. As previously 

explained, these findings align with previous studies (FAO, 2012; Konczal et al., 2023) and reflects a structural 

tension in forestry: managers face a trade-off between revenue from timber extraction and the adoption of 

biodiversity enhancing measures such as deadwood retention or set aside areas, all of which reduce short-

term profitability. This trade-off becomes more acute in competitive international timber markets (Aggestam et 

al., 2020; Larsen et al., 2022).  

Among regulatory and legislative barriers to transition from timber production to multifunctional systems, weak 

legislative support for alternatives (RL1), incoherent policies (RL2), and fragmented ownership (RL4) are weak 

barriers to transition towards less intensive systems. This pattern reflects the increasing institutional 
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acceptance of multifunctional forestry across European policy frameworks. In contrast, uncertainty about future 

political or institutional conditions (RL3) is a medium-level barrier, highlighting that current policy frameworks 

do not always provide the long‑term consistency and credibility required for forest management decisions. 

Both limited access to specialized machinery (KC1) and insufficient technical knowledge (KC2) are perceived 

as medium-level constraints to transition from timber production systems to multifunctional forestry. Because 

timber harvesting machinery can significantly disrupt ecosystem functions through soil compaction, reduced 

water quality, loss of biodiversity, and erosion (Pastén H. et al., 2025), transitioning toward less intensive 

management inherently requires access to low-impact harvesting technologies capable of minimizing these 

environmental footprint of forest management (Aggestam et al., 2020). Consistent with previous studies 

(Aggestam et al., 2020; Larsen et al., 2022), our results therefore suggest that forest owners and managers 

face practical limitations in accessing such specialized or low‑impact equipment, which constrains their ability 

to diversify management objectives. Furthermore, the importance of knowledge gaps (KC2) suggests that 

traditional knowledge of uneven-aged forestry is eroding among intensively managed systems. Similarly, 

Mason et al., (2022) documents substantial knowledge gaps regarding forest‑resilience outcomes of 

continuous‑cover forestry and the practical management of uneven‑aged stands among professionals. These 

gaps reflect both the erosion of traditional silvicultural knowledge related to uneven-aged forestry and the 

dominance of intensive models in education and professional practice, also reported by Hallberg-Sramek et 

al. (2022). 

Social barriers to transition from timber production to multifunctional forestry are, on average, perceived as 

weak. Public opposition to visible management (SO2), the strong social norms and pressure to conform (SO4) 

and low trust and weak collaboration among peers (SO5) are considered weak barriers for transitioning from 

timber production to multifunctional forestry. However, two barriers stand out as medium-level. Weak demand 

for non-productive services (SO1) is a medium-level barrier to transition from timber production forestry to 

multifunctional forestry. This aligns with research indicating that the lack of monetary returns from non-timber 

forest products such as foraging and recreation can constrain the implementation of climate adaptation 

measures (Hallberg-Sramek et al., 2022). Similarly, Krumm et al. (2020) note that the insufficient economic 

incentives for the provisioning of FES other than timber hinders the adoption of integrated forest management. 

This highlight the need for innovative governance structures aimed at promoting multifunctional forestry, 

particularly in an industry-dominated forestry context (Buttoud et al., 2011). Forest owners’ and managers’ 

established preferences and practices (SO3) also emerge as a medium‑level barrier, indicating that transitions 

away from timber‑oriented management are not only shaped by external social demand, but also by internally 

held values and professional identities that favour production‑focused forestry. 

Environmental constraints (EN1) are perceived as medium-level barriers to transition from timber production 

to multifunctional forestry. Beyond the ecological constraints of the sites, climate change uncertainty and its 

implications for management was also mentioned among forest owners and managers as a constraint to 

transition towards less intensive management strategies. As previously mentioned, this suggests that the 

uncertainty related to climate change is too large to undertake substantial changes to current practices. 

Interestingly, existing literature indicates that in Norway climate‑related pressures are often framed by forest 

owners and managers less as constraints and more as opportunities, driven by expectations of increased tree 

growth and rising demand for bio‑based products in a climate‑mitigation context (Heltorp et al., 2018). 

However, this view is not fully reflected in our results. In our study, Norwegian forest managers classified 

environmental suitability and site constraints as a medium‑level barrier, with one forest manager (N2) explicitly 

referring to climate change uncertainty as a limiting factor (Table 13). 
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More intensive timber production 

Lastly, considering a shift from timber production towards more intensive strategies means for forest owners 

and managers having even shorter rotation periods and more monoculture stands, whether for more intensive 

timber production or for bioenergy.  

Timber production-oriented managers generally found that economic factors posed no barriers when 

considering a shift towards more intensive practices. Pressure to meet timber demand (EC1) and the lack of 

financial incentives for conservation (EC2) are intuitively irrelevant in this direction, as intensification aligns 

with existing economic motivations. Similarly, high operational and transition costs (EC3 and EC4) are 

perceived only as weak barriers, likely because intensive managers already operate within a cost-intensive 

production model and may have greater access to capital or existing infrastructure. Conversely, a Norwegian 

timber production-oriented manager (N2) noted that low and volatile timber prices are a strong barrier for 

further intensification. 

Regulatory and legislative barriers are perceived as weak to intensify timber production. Incoherent policies 

(RL2), and fragmented ownership (RL4) are weak barriers to transition towards more intensive systems, while 

uncertainty about future political or institutional conditions (RL3) and weak legislative support for alternatives 

(RL1) are perceived as medium-level barriers. These suggests that for managers who already operate under 

intensive, production-oriented systems, regulatory frameworks and long-term commitment constraint further 

intensification 

To transition towards more intensive timber production, knowledge and capacity barriers are weak, reflecting 

once again the widely disseminated knowledge and technical expertise to manage even-aged and intensive 

forestry systems in Europe (Hallberg-Sramek et al., 2022). 

Though weak demand for non‑productive services (SO1) and low trust and weak collaboration among peers 

(SO5) does not hinder intensification of timber production, public opposition to visible management (SO2), 

forest owners and managers preferences (SO3) and strong social norms (SO4) are medium-level barriers to 

transition towards more intensive systems. As for transitions from multifunctional forestry to timber production, 

these medium-level barriers reflect increasing societal awareness of the environmental impacts associated 

with intensive forestry and concerns over climate change and biodiversity loss (Dawson et al., 2025), as well 

as the growing demand for alternative FES (Aggestam et al., 2020). Interestingly, for timber production, forest 

owners and managers’ preferences also constraints further intensification.  

To transition from timber production to more intensive systems, environmental constraints was perceived as a 

strong barrier. Beyond ecological constraints, a forest manager particularly specified that climate change is a 

barrier to transition towards more intensive management strategies. As for transitions from multifunctional to 

timber production, these barriers reflect the growing awareness that even‑aged and intensively managed 

forests tend to be more vulnerable to both biotic and abiotic disturbances, particularly under changing climatic 

conditions (Aggestam et al., 2020).
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Assessment of the feasibility of a payment for ecosystem 

services mechanism 

The feasibility of a PES scheme can be assessed along two dimensions, the economic dimension and the 

experiential dimension. The economic dimension implies that a forester is compensated sufficiently for 

implementing a certain scheme and the associated management practices. At worst, this means compensating 

foresters for their foregone profits. At best, this means providing a top-up equal to the estimated value of the 

additional FES and biodiversity gains that the forester is delivering. Next to evaluating whether a PES scheme 

is economically feasible, we must also consider that a forester, or land manager in general, may be more or 

less likely to enroll in a PES scheme given their past and expected future experiences with said scheme. 

Administrative burden, Monitoring, Reporting, and Verification (MRV), and ease of compliance are all non-

economic elements that further determine whether enrolling in a PES scheme is feasible for a forest 

manager/owner. In this section of the deliverable, we evaluate the overall feasibility of a PES scheme by 

considering both dimensions. First, we evaluate the average costs and revenue structure of each forest 

management strategy under a business-as-usual (BAU) scenario. Following this, we use the cost and revenue 

structure to evaluate the economic feasibility of implementing a PES scheme by considering societal demand 

for FES under different management scenarios. The feasibility of a PES to promote transitions from the current 

management strategy to more intensive management was not analysed as our results suggest that, in all 

cases, citizens are not willing to finance a transition towards more intensive strategies and thus a citizen-

financed PES scheme would not be (theoretically) possible. Second, we complement the assessment of 

economic feasibility by reflecting on forest owners’ and managers’ experiences with existing subsidies and 

PES schemes, with a particular focus of the factors constraining their accessibility and adoption. 

Economic feasibility of implementing a PES scheme  

A first step to assess the economic feasibility of a PES is to understand the costs and revenues structure of 

the different management strategies under a BAU scenario. This will allow us to compare costs and revenue 

structures between management strategies and identify potential opportunities. In this section, interviewees 

were grouped into the same three management strategy types as before: close‑to‑nature forestry (2 

observations), multifunctional forestry (13 observations), and timber production forestry (4 observations). 

Figure 4 presents the average costs and revenues as shares across a set of common categories per 

management strategy. 

The average costs within each forest management strategies are distributed as shares across six categories: 

planning and administration, silviculture, protection and risk management, harvesting and utilization, 

environmental and biodiversity management, and social and recreational management. Close-to-nature 

forestry allocates the largest share of costs to protection and risk management costs (52%), followed by 

harvesting and utilization costs (25%). The comparatively small shares devoted to silviculture (6%) and to 

environmental and biodiversity management (8%) reflect the low‑intervention character of this system, where 

natural regeneration and minimal stand manipulation are central. Consistent with this pattern, close‑to‑nature 

forestry exhibits substantially lower silviculture expenditures than multifunctional forestry (46%) and intensive 

timber production forestry (22%). This finding aligns with existing literature indicating that continuous‑cover 

forestry reduces regeneration and silvicultural costs relative to even‑aged management systems (Vauhkonen 

and Packalen, 2019). While intensive forest management is generally associated with higher levels of 

silvicultural intervention, the observed differences between multifunctional and timber‑oriented forestry may 

partly reflect economies of scale or differences in operational efficiency. Multifunctional forestry’s cost 

structure is dominated by silviculture costs (46%), while protection (11%), planning (14%), harvesting (9%), 
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environmental management (15%), and social or recreational activities (7%) each represent moderate 

contributions. Intensive timber production forestry shows a more balanced structure, though harvesting and 

utilization represents the largest share (30%), followed by silviculture costs (22%) and environmental and 

biodiversity management (19%). For timber production, road maintenance was included as an additional cost 

category, representing 7% of total costs. Finally, social and recreational expenditures remain relatively similar 

across the three strategies, ranging between 6–7%. Although these figures represent relative shares rather 

than absolute expenditure levels, they nonetheless provide valuable insight into the different cost structures 

characterizing each forest management strategy. 

Figure 4 also presents the average revenue structure within each forest management strategies. Close-to-

nature forestry's major sources of income are subsidies and/or payment schemes (48%), followed by timber 

extraction (41%). For timber production, the revenue structure is predominantly concentrated on timber 

production (70%), followed by revenues from subsidies and/or payment schemes (23%). The sources of 

income for multifunctional forestry are more diversified than those for close-to-nature forestry and timber 

production, although timber extraction still represents over half of total revenues (56%), while subsidies and 

PES represent 19%. Multifunctional forestry has the highest proportion of income from alternative FES (other 

than timber): recreation, tourism, hunting and agriculture together represent 22% of total revenues. 

These average revenue structures suggest that provisioning FES (timber production, non-timber forest 

products and others) consistently constitute the largest share of incomes for multifunctional (60%) and timber 

production forestry systems (70%), and an important share for close-to-nature forestry (51%). These findings 

align with those of Lovrić et al. (2025) as they show that about 80% of forest income across Europe comes 

from provisioning FES (wood biomass, game and wild forest products).  

In contrast, despite the increasing demand of cultural and regulating FES reported in the literature (Acharya 

et al., 2019; Bruzzese et al., 2022; De Groot et al., 2012; Lovrić et al., 2025; Torralba et al., 2020), these 

services continue to play a limited role in forest owners’ revenue structures, highlighting a persistent economic 

mismatch between demand and remuneration (Lovrić et al., 2025). Evidence from our analysis of barriers to 

management transitions further reinforces this mismatch: forest owners and managers consistently identified 

insufficient financial incentives for conservation and weak market demand for non-productive services as key 

obstacles to shifting towards less intensive management strategies. These findings point to a clear need to 

diversify forest income streams by enhancing remuneration for alternative FES, as also suggested by Lovrić 

et al. (2025). This need is particularly pronounced for close-to-nature forestry in our case studies as these 

systems are highly reliant on subsidies and/or PES. While profit maximization is not the primary objective for 

all forest owners and managers (Ficko and Boncina, 2013; Hugosson and Ingemarson, 2004; Lovrić et al., 

2025), the results nonetheless highlight a significant opportunity for close-to-nature forestry to strengthen 

economic resilience through a more diversified mix of income sources. 



 

 

  

Figure 4: Average cost and revenue structure across management strategies  
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Based on the above-described cost and revenue data, private profitability under a BAU scenario was estimated 

for each observation, expressed in euros per hectare per year (EUR/ha/year; Table 8). Due to data restrictions 

on costs and revenues, private profitability could only be estimated for one observation under close-to-nature 

forestry in Spain (S3), four observations under multifunctional forestry across Flanders (BF3, BF4 and BF5) 

and Spain (S1) and three observations under timber production forestry across Flanders (BF6) and Norway 

(N1 and N2). The results, presented in Table 8, suggest significant heterogeneity in the sample with regard to 

profit levels. 

Table 8: Estimated private profitability 

Interview Code Forest management strategy Profit BAU (EUR/ha/year) 

S3 Close-to-Nature -17 

S1 Multifunctional -43 

BF3 Multifunctional -70 

BF4 Multifunctional 15 

BF5 Multifunctional 250 

BF6 Timber production 350 

N1 Timber production 1528 

N2 Timber production -504 

The second step in assessing the feasibility of adopting a PES scheme is to estimate the opportunity costs 

faced by forest owners and managers when transitioning from their current (BAU) management to less 

intensive forest management strategies. In this context, opportunity costs refer to the change in private profits 

associated with adopting a different management approach and represent the minimum level of compensation 

required for forest owners and managers to be willing to make such a transition. To capture these potential 

profit changes, interviewees were asked how their costs and revenues would change under less or more 

intensive management strategies. The results indicate that, when transitioning towards alternative 

management strategies, profit can either decrease, stay largely the same, or increase. The direction in which 

profits shift is determined by the underlying costs and revenue structures. Generally, since the transitions being 

consider reflect a shift towards less intensive management strategies, profits are most often seen to either 

stay the same or decrease due to loss of revenues from timber. In the exceptional case (BF5), profits may 

increase when shifting towards less intensive if revenue streams are more diversified to start with, for example 

through hunting. We use insights from the interviews to determine whether profits are likely to increase, stay 

the same, or decrease in each specific study region. Once the direction of change has been determined, we 

estimate profit change for two scenarios, an upper and a lower bound. The upper bound represents a maximum 

increase/decrease of profit at +-60% of the current profit level. The lower bound represents a minimum 

increase/decrease of profit change at +-20%. When profits were indicated to stay largely the same, the upper 

and lower bound represent a +10% and -10% change in profit respectively. Table 9 presents the estimated 

private profitability of each observation under the BAU scenario, as well as the corresponding profit change 

associated with a transition to less intensive management.  
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Table 9: Economic feasibility of PES scheme to transition towards less intensive management strategies 

Obs. BAU 

Alternative 
management 

scenario 

Profit BAU 
(EUR/ha/ 

year) 
Change in 

Profits 

Opportunity Cost 
(EUR/ha/year) Compensating 

surplus 
(EUR/ha/year) 

Lower 
Bound 

Upper 
Bound 

S3 
Close-to-

Nature 
Unmanaged -17 

Stay largely 
the same 

-3 1 -342 

S1 Multifunctional Close-to-
Nature 

-43 Stay largely 
the same 

-4 4 41 

BF3 Multifunctional 
Close-to-

Nature 
-70 

Stay largely 
the same 

-7 7 2696 

BF4 Multifunctional 
Close-to-

Nature 
15 Decrease -3 -9 2696 

BF5 Multifunctional 
Close-to-

Nature 
250 Increase 50 150 2696 

BF6 
Timber 

production 
Multifunctional 350 Decrease -210 -70 15399 

N1 
Timber 

production 
Multifunctional 1528 Decrease -917 -306 0.28 

N2 
Timber 

production 
Multifunctional -504 Decrease -302 -101 0.28 

Note: Stay largely the same implies a -10% and +10% change in profits at the upper and lower bound, decrease implies 
a -60% and -20% change in profits at the upper and lower bound, and increase implies a +20% and +60% change in 
profits at the upper and lower bound. 

 

The third step to assess the economic feasibility of a PES scheme aimed at promoting transitions towards less 

intensive management strategy is to estimate how much beneficiaries are willing to pay for changes in FES. 

We measure this willingness to pay using the CS, which captures the change in citizens’ welfare associated 

with a given management transition expressed in euros per hectare (EUR/ha/year). In the context of PES, the 

CS represents the maximum amount that beneficiaries would be willing to contribute to finance a management 

change and therefore defines an upper bound for a feasible PES scheme. For a PES scheme to be 

economically viable, the compensation required by forest owners and managers (i.e. the opportunity cost of 

transitioning) must be less than or equal to the corresponding CS.  

A full overview of the estimated CS for scenarios representing shifts between all considered forest 

management strategies across all study regions is available in Table 14 in Appendix B. In Table 9 we 

summarize only the CS values for the relevant2 management transitions in each study region. To illustrate, for 

observation S3, the CS associated with a transition from close‑to‑nature forestry to unmanaged forestry in 

Spain is − €342 . This negative CS indicates that citizens experience a welfare loss following the management 

change. In other words, rather than being willing to pay for this transition, citizens would need to be 

compensated for the reduction in perceived benefits. This implies that citizens are not willing to finance a 

transition towards unmanaged forests in Spain. Table 14 in Appendix shows that the CS for a transition from 

close‑to‑nature forestry to unmanaged forestry is also negative in Belgium and Norway. This suggests that 

citizens in these countries similarly do not support such a transition through financial contributions. The 

underlying reason is that citizens place a higher value on the bundle of FES provided by close‑to‑nature 

forestry than on those provided by unmanaged forest systems. 

 
2 A transition was considered relevant if it represented a shift from more towards less intensive, and when enough cost 
and revenue data was available to make a meaningful profit estimation. More information on this selection procedure is 
included in the Materials and Methods section. 
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Our findings indicate several contexts in which PES scheme could be economically viable, particularly where 

demand for FES exceeds supply. In Flanders, all analysed transitions from multifunctional forestry towards 

less intensive forestry yields a substantial CS of €2696, while the shift from timber production forestry to 

multifunctional forestry results in an exceptionally high CS of €15399. These values significantly exceed the 

opportunity cost faced by forest owners when faced with such a transition. This strong feasibility is explained 

by the imbalance between demand and supply of FES. With 6.86 million inhabitants and only 152,600 hectares 

of forest (approximately 0.02 hectares per inhabitant) (Govaere and Leyman, 2024; Statbel, 2024), Flanders 

experiences high demand pressure on limited forest resources. As a result, citizens demonstrate a high 

willingness to pay for enhanced FES.  

In Spain (Valencia case study), the transition from multifunctional forestry to close-to-nature forestry also 

appears feasible, although under more constrained conditions. The estimated CS of €41 is sufficient to 

compensate forest owners under current cost structures. Importantly, opportunity costs are already negative 

(i.e., forest management generates losses), and these are expected to remain relatively stable under less 

intensive management. However, this feasibility is sensitive to changes in costs. If losses per hectare were to 

exceed €84, the CS would no longer be sufficient and PES schemes would become economically unviable. 

While context-specific, this finding aligns with evidence from Catalonia (Górriz-Mifsud et al., 2016), where PES 

schemes have proven viable in terms of both social acceptance and forest owner participation. 

In contrast, the results suggest that PES schemes are unlikely to be viable in contexts where the supply of 

FES exceeds demand, or where institutional frameworks reduce the need for market-based incentives. This 

is particularly evident in Norway, where the estimated CS is close to zero across all management scenarios. 

As a result, societal support fails to compensate forest owners and managers for the opportunity costs 

associated with changing forest management practices.  

The limited feasibility of PES schemes in Norway can be explained by both structural and institutional factors. 

The country has a high forest availability relative to its population, approximately 2.2 hectares per inhabitant 

based on 5.5 million inhabitants and 12.07 million hectares of forest (SSB, 2025a, 2025b), resulting in low 

demand pressure. Additionally, the Norwegian Outdoor Recreation Act (Act of 28 June 1957 No.16) 

guarantees public access to forests through the “right to roam”, allowing individuals to freely benefit from a 

wide range of FES (Helseth et al., 2022; Ministry of Climate and Environment, 1957). Because these services 

are already available as common-pool resources, citizens have little incentive to pay for their provision, as 

suggested by , Winkel et al. (2022). Together, these factors result in low willingness to pay, and consequently, 

insufficient financial incentives for forest owners, making PES schemes economically unfeasible in the 

Norwegian context. 

It bears noting that transitions towards more intensive forest management were excluded from the feasibility 

analysis, as they consistently generate negative CS values (Table 14 in Appendix). This suggests that citizens 

perceive such transitions as welfare‑reducing and are therefore unwilling to finance them. Consequently, a 

citizen‑financed PES scheme promoting increased management intensity cannot be considered theoretically 

feasible in any of the cases examined. 

Adoption constraints and perception of subsidies and PES 

schemes 

Although a wide range of financial instruments are available to support forest management, uptake remains 

limited (Feliciano et al., 2017). This subsection therefore explores the experiences of forest owners and 

managers with existing subsidies and PES schemes, focusing particularly on the factors that constrain their 

accessibility and adoption. 
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Forest owners and managers operate within a multi‑level system of forestry subsidies. As noted by Haeler et 

al. (2023), forestry subsidy schemes in Europe typically combine funding from European, national, and regional 

sources, a pattern that is also reflected among the thirteen interviewees involved in forestry subsidy schemes. 

In Belgium for example, where most interviews were conducted, forest owners and managers referred to a 

wide range of support schemes operating at different governance levels. At the EU level, the Common 

Agricultural Policy (CAP) and the European Agricultural Fund for Rural Development (EAFRD) grants were 

repeatedly mentioned, as well as several EU-related funds such as LIFE and Interreg programs. At the regional 

level, interviewees in Flanders mentioned the Subsidies natuurbeheerplan (nature management plan 

subsidies), Natuurstreefbeelden: basissubsidie (nature targets: basic subsidies) and the Subsidies bebossing 

en herbebossing (subsidies for afforestation and reforestation), and the Blue Deal program, while in Wallonia 

the Plan de Relance (Recovery Plan) and the Forêt résiliente (Resilient forest) program were highlighted. At 

the province level, some subsidies were also mentioned such as the Functioneel ecologisch network in 

Antwerp. 

A common pattern emerging from forest owners’ and managers’ experiences with subsidy schemes concerns 

administrative complexity, with 53% of interviewees stating that administrative burden is a key 

impediment to participate in subsidies or PES schemes. When asked about areas of improvements for 

subsidy and PES schemes, the interviewees highlighted once again that administrative procedures for 

subsidies and PES are overly complex, time-consuming, and particularly difficult for small forest owners. 

Similar results were reported by Feliciano et al. (2017) and Quiroga et al. (2019), claiming that a key constraint 

for the uptake of forest subsidies among small and medium forest owners was the bureaucracy and 

administrative burden of such schemes. Thus, to improve accessibility, interviewees suggested simplified 

processes and that administrative complexity align with the capacity of those asking for the subsidies.  

Another key issue repeatedly highlighted by interviewees concerns the uncertainty surrounding the long-

term continuity of subsidy and PES schemes. This lack of predictability limits forest owners’ and managers’ 

ability to develop a clear long-term management vision and acts as a constraint to engagement, as also noted 

by Quiroga et al. (2019). At the same time, perceptions of short-term schemes diverge among stakeholders. 

On the one hand, a forest manager emphasised that frequent changes in short-term subsidies increases 

administrative burdens for advising organizations, requiring continuous communication with forest owners and 

repeated application processes. On the other hand, another interviewee suggested that short-term schemes 

can provide greater flexibility, which may facilitate initial engagement. This latter perspective is reflected in our 

findings: 37% of stakeholders identified long-term commitments as an impediment to participation in subsidy 

and PES schemes, while 32% highlighted limited management flexibility as a key challenge. 

A Belgian interviewee highlighted the limited access of small forest owners to economic support 

instruments, suggesting that eligibility criteria linked to holding size restrict access to financial support. This 

observation is consistent with Haeler et al. (2023), who show that small‑scale forest owners (i.e. holdings 

smaller than 20 ha) rarely make use of EAFRD funding and receive a disproportionately low share of subsidies 

relative to the forest area they manage. Size‑related constraints further interact with additional impediments, 

such as administrative burden and limited participation in policy and forest‑management networks, which 

reduce awareness of and access to available funding opportunities among forest owners. 

Similarly, amongst the forest owners and managers interviewed in this study, limited awareness of subsidy 

and PES schemes emerged as a broader challenge overall, with nearly half of the interviewees identifying a 

lack of information as a key constraint to uptake. This finding aligns with existing research highlighting low 

awareness among landowners as a persistent constraint for incentive-based policy instruments (Lawrence et 

al., 2020; Lawrence and Dandy, 2014). Addressing these impediments requires not only improved 

communication about available schemes, but also clearer guidance on how they can be combined and applied 

in practice, as suggested by an interviewee. More broadly, a forest manager also emphasised the need to 
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strengthen communication between the scientific community and forest owners and managers regarding 

management practices, particularly through more accessible formats such as summary reports. This is 

consistent with recent studies stressing the importance of translating scientific knowledge into practical 

guidance (Nikinmaa et al., 2024), although some authors suggest that one-way communication methods 

should be complemented with interactive learning approaches to better engage diverse forest owner groups 

(Wilkes-Allemann et al., 2021). 

Building on these findings, interviewees further emphasised that improving communication between policy-

makers and forest owners and managers is key to overcoming uptake constraints. Existing research shows 

that communication in the forestry sector is still largely dominated by one-way approaches, such as newspaper 

articles, websites, or informational campaigns (Wilkes-Allemann et al., 2021). While these methods can 

support the dissemination of information about available subsidies and PES schemes, they remain limited in 

their ability to address specific concerns or contextual needs. Our results suggest that complementing these 

methods with more proactive information exchange between policy-makers and forest owners and managers 

could help bridge uptake impediments by fostering dialogue and clarifying requirements. 

Finally, an interviewee in Poland emphasized that, beyond implementing PES schemes, there is an urgent 

need to strengthen forest owners’ and managers’ capacity to adapt to climate change through 

knowledge dissemination. Next to pointing to communication and knowledge gaps, it also points to the 

importance of complementing market-instruments with non-market instruments such as capacity building to 

achieve EU strategy goals (Feliciano et al., 2017; Lawrence, 2018; Quiroga et al., 2019; Sotirov et al., 2015). 

As shown by Sotirov et al. (2015), engagement with PES schemes is shaped not only by economic factors, 

such as dependence on forest resources, but also by forest owners’ values and motivations. Given that forest 

owners and managers do not always respond to financial incentives alone (Feliciano et al., 2017; Quiroga et 

al., 2019), effective policy approaches should adopt a more integrated perspective, combining economic 

incentives with advisory support and knowledge exchange tailored to local social, ecological, and institutional 

contexts (Lawrence, 2018). 

 

Limitations 

This study has several limitations that should be considered when interpreting the results. First, the 

participation in our interviews across study regions was unbalanced: Belgium (9), the Czech Republic (1), 

France (2), Norway (2), Poland (2), and Spain (3). The over-representation of Belgian stakeholders may have 

introduced a regional bias in the results, with findings more strongly reflecting the institutional, ecological, and 

socio-economic conditions specific to Belgium. The sample was also unbalanced in terms of forest 

management strategies, with two observations for close-to-nature forestry, thirteen for multifunctional forestry, 

and four for timber production. This imbalance suggests that the results for close-to-nature and timber 

production systems are less robust, particularly for the analysis on the barriers to transition towards alternative 

management strategies. Additionally, the limited number of observations per management strategy prevented 

the use of statistical tests such as t-test or ANOVA to compare perceived barriers across management 

strategies (Smalheiser, 2017). 

Second, although Likert-type scales are frequently used as measurement tools, their application in this study 

introduces several methodological limitations. The main limitation is that interviewees categorized the barriers 

using four ordinal labels (strong, medium, weak, and not a barrier), while the corresponding 4–1 numerical 

scale was not presented to them. Thus, although an ordinal approach guided the interviews, an interval-level 

interpretation was applied during data analysis to facilitate descriptive comparison. This decision was largely 

due to the small sample size, which restricted the application of ordinal methods such as medians and modes. 

However, treating these categories as interval data assumes equal distances between adjacent points, even 
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though interviewees may not perceive the spacing between categories uniformly (Crask and Fox, 1987; Heo 

et al., 2022). Moreover, rating tasks often involve central‑tendency bias, where individuals avoid extreme 

categories (Heo et al., 2022). In this study, only a few barriers were classified as “strong” or “not a barrier,” 

suggesting that interviewees may indeed have avoided choosing the extreme options. 

Third, the economic feasibility analysis of adopting a PES scheme relied on interviewee’s informal reports of 

the cost and revenue structures of the forests they manage. In the forestry sector, these parameters can 

fluctuate substantially from year to year and a robust economic assessment require long-term valuation 

periods. For example, standard approaches such as the annuity method described by Möhring and Rüping 

(2008) are specifically designed to account for costs and revenues across longer timeframes. While some 

interviewees provided averages over a ten‑year period, others reported figures from a single year, and several 

did not specify the reference period at all. These inconsistencies, combined with general uncertainty in the 

estimates provided, introduce limitations to the external validity of our results. Furthermore, although 

transaction costs are central in the design and implementation of environmental policy instruments (Coggan 

et al., 2010), they were not considered in this study. This omission rests on the assumption that any new PES 

scheme would operate within existing institutional arrangements (Coggan et al., 2010; Górriz-Mifsud et al., 

2016). However, this assumption is restrictive, as current institutional frameworks do not always support the 

development or functioning of PES schemes.  

Fourth, ecological complexity is often simplified in valuation exercises because DCE attributes and levels must 

be both ecologically meaningful and easily understood by respondents (Bateman et al., 2002). Consequently, 

the resulting CS estimates may overlook key ecological dynamics and threshold effects, and they remain 

sensitive to the social, cultural, and economic contexts in which preferences are expressed (Kumar, 2010). In 

addition, using valuation techniques and stated preferences approaches instead of actual consumer behaviour 

could introduce hypothetical bias (Murphy et al., 2005). As the CS is built on the marginal WTP estimates, this 

bias can results in higher CS than the actual value since respondents are not faced with the financial 

consequences of their decision.  
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Conclusion 

This deliverable has as objective to identify the factors that forest owners and managers perceive as barriers 

in transitioning towards alternative forest management strategies, and assess the feasibility of implementing 

a PES scheme to support such a transitions. Overall, our results show that the adoption of alternative forest 

management strategies is hindered by a wide range of interconnected economic, institutional, 

knowledge‑related, social and environmental factors. 

Economic considerations constitute an important influence on forest management decisions. In particular, the 

lack of financial incentives for conservation consistently emerges as a key barrier to transitions towards less 

intensive forest management. This highlights the need to better understand how non-productive FES can 

generate economic value, as well as to develop and strengthen market mechanisms that effectively 

remunerate their provision. Beyond economic constraints, institutional and policy‑related factors also shape 

the scope for management change. While the EU Biodiversity Strategy for 2030 includes the ambition to 

allocate 10% of forest area to strictly protected or unmanaged forests, our results indicate that current policy 

momentum and forest owners and managers preferences and practices converge more strongly around 

transitions towards close‑to‑nature and multifunctional forestry than towards fully unmanaged regimes. 

Combined with evidence from the CS analysis, indicating welfare losses associated with transitions to 

unmanaged forest scenarios, these findings suggest an implicit agreement among policymakers, society, and 

forest managers that a minimum level of management is required.  

Knowledge and capacity‑related barriers further restrict transitions towards alternative management strategies. 

Insufficient technical knowledge to manage uneven‑aged forestry systems, together with limited access to 

low‑impact machinery, constitutes a major constraint when transitioning from timber‑oriented forestry to less 

intensive management systems. In addition, uncertainty about effective climate‑adaptation strategies, 

combined with broader climate‑related uncertainty, indicates that climate change acts not only as an 

environmental constraint but also as a knowledge and capacity barrier. Together, these findings point to a dual 

challenge for forest owners and managers: increasing ecological uncertainty associated with climate change 

discourages substantial departures from current practices, while limited guidance and technical capacity 

constrain their ability to adapt management accordingly. 

Lastly, social barriers underline that transitions between forest management strategies are not purely 

economic, ecological or technical decisions. Forest owners’ and managers’ preferences, societal expectations 

and norms tend to constrain transitions towards more intensive management. From a welfare‑economic 

perspective, consistently negative CS values for transitions towards more intensive management further 

underscores the lack of societal support of such transitions. Thereby, the lack of societal acceptance suggest 

that implementing citizen‑financed PES schemes aimed at intensification is not socially optimal. 

The economic feasibility analysis of adopting a PES scheme to transition towards less intensive management 

strategies illustrates how demand‑ and supply‑side dynamics shape the viability of such instruments. In 

Flanders, where demand for FES is high relative to forest supply and the timber sector is comparatively small, 

a PES scheme could be both economically viable and socially supported. In southern Spain, a PES scheme 

appears feasible only for transitions from multifunctional to close‑to‑nature forestry, and even there, feasibility 

remains sensitive to variations in foresters’ opportunity costs and citizens’ CS. In contrast, our findings indicate 

that a citizen‑financed PES scheme is unlikely to be feasible in Norway for transitions from timber‑oriented to 

multifunctional forestry, given that the supply of FES exceeds demand and legislation already allows free 

access to many FES. Our findings highlight that PES schemes to transition towards less intensive 

management strategies must be considered at a local scale, considering economic, institutional, social and 
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ecological factors. Importantly, our results show that economic feasibility alone does not determine the success 

of PES schemes. The experiential dimension, encompassing forest owners’ and managers’ experiences, 

perceptions, and capacities, plays a decisive role in uptake. Administrative burden, long‑term contractual 

commitments and limited awareness of subsidy and PES schemes, all emerge as critical non‑economic 

barriers to participation, particularly for small holders. 

Taken together, these findings suggest that incentivising forest management transitions in line with EU forest 

policy objectives requires a combination of complementary mechanisms rather than reliance on a single 

instrument. Given the strong context dependency of PES feasibility, EU‑wide PES schemes may be less 

effective than approaches tailored to regional or local conditions. Beyond the implementation of PES schemes, 

effective policy design should therefore adopt an integrated approach that combines economic incentives with 

advisory support, capacity building, and strengthened knowledge exchange. Such approaches should 

consider: 

- Strengthening vertical and horizontal communication between policymakers and forest owners and 

managers to design subsidy and PES schemes that better account for adoption constraints, such as 

administrative burden, limited access for small forest owners, long‑term continuity requirements, and 

limited awareness of funding opportunities. 

- Consolidating vertical and horizontal communication between the scientific community and forest 

owners and managers to improve access to practical knowledge on forest management and climate 

adaptation strategies. 

- Expanding capacity‑building efforts, particularly to support timber‑oriented foresters in adopting 

alternative management practices, while recognising that forest owner preferences play a decisive 

role in behavioural change.  

- Improving communication towards citizens regarding the importance of forests and forest 

management practices, thereby strengthening societal understanding and support for sustainable 

forest transitions. 
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Appendix 

 

Appendix A: Theoretical Framework PES 

Following Van Zanten et al. (2014), we adopt The Economics of Ecosystems and Biodiversity (TEEB) rationale 

for linking ecosystems and human well-being. Specifically, Van Zanten et al. (2014) conceptualizes ESs in a 

manner analogous to supply and demand within a socio-ecological system perspective, in which the ecological 

dimension supplies ESs and the socio-economic dimension demands them. This framework highlights that the 

supply of ES depends not only on the biotic and abiotic conditions of the ecosystem, but also on land 

management decisions (Van Zanten et al., 2014; Winkel et al., 2022).  

In the forestry sector, forest management intensity is associated with different levels of FES provision. To 

account for synergies and trade-offs across management strategies, we define FES supply scenarios based 

on evidence from Başkent and Kašpar (2022), Sing et al. (2018) and Wang et al. (2023). These FES 

provisioning levels are presented in Table 4. Changes in management intensity can therefore alter ES supply 

in ways that may better align with societal preferences (Ciesielski and Stereńczak, 2018; Varela et al., 2017). 

However, such transitions often impose opportunity costs on forest managers (Schröter et al., 2014). 

Therefore, bridging the gap between societal demand for ESs and the costs borne by forest managers requires 

mechanisms that incentivise management changes. PES offer one such mechanism by channelling monetary 

flows from ES beneficiaries to ES providers (Górriz-Mifsud et al., 2016).  

The rationale behind PES mechanisms lies in the Kaldor-Hicks compensation principle which defines a Pareto 

improvement as a situation where the maximum amount the winners would be willing to pay is greater than 

the minimum amount the losers would require as compensation (Hueth and Just, 1991). This principle implies 

that ES beneficiaries would be willing to give up part of the ES value in order to compensate forest owners 

and managers for the costs of adopting forest management practices that enhance ES (Górriz-Mifsud et al., 

2016). The feasibility of a PES scheme is then defined, on the supply side, by the opportunity cost of changing 

management strategies, and on the demand side by the willingness of beneficiaries to pay for ES improvement 

(Compensating Surplus), as shown in Figure 3. 

 

 

 

Appendix B: Tables 

Table 10: Semi-structured interview questionnaire format. 

Block Topic Questions 

1 

General questions 

about you and your 

occupation in function 

of (the) forests 

1.1 Which of the following best describes your primary role within the forestry sector? 

1.2 Is this your primary occupation? 

1.3 Are you involved in the management of any forests or forest plots in your area?  

1.4 How many forests or forest plots do you own/manage? 

2 

General questions to 

contextualise (the) 

forest(s) you are 

involved with, 

2.1 Where is this forest (plot) located? 

2.2 Approximately how large is this forest plot (in ha)? 

2.3 Which ownership structure best describes this forest (plot)? 

2.4 How many years have you owned/managed this forest (plot)? 
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particularly related to 

their current and 

historical management 

2.5 Is anyone else involved in the management activities of this forest (plot)? 

2.6 How did you become involved in the management/ownership of this forest? 

2.7 What did the previous ownership/management structure look like? 

2.8 What are the main sources of information you use when making management decisions 

for this forest (plot)? Select all that apply.  

2.9 What type of activities currently take place in this forest?  

2.10 What type of management approach currently best describes this forest (plot)? 

2.11 What, if anything, would you like to change regarding the management/function of this 

forest (plot)? 

3 

Barriers to transitions 

towards alternative 

forest management 

strategies 

3.1 Classify the following list of barriers into four (strong, medium, weak, not a barrier) 

categories based on how strongly they (may) act as a barrier in shifting to a less intensive 

forest management approach. We have identified five categories of barriers: Economic (E1-

E4), Regulatory and legislative (R1-R4), Knowledge and capacity (K1-K2), Social (S1-S5), 

and Environmental (N1). If there is a significant barrier missing, you can add it to the list. 

3.1 Classify the same list of barriers into four (strong, medium, weak, not a barrier) categories 

based on how strongly they (may) act as a barrier in shifting to a more intensive forest 

management approach. If there is a significant barrier missing, you can add it to the list. 

4 
Basic costs and 

revenues structure 

4.1 Please estimate the total costs associated with your current forest management approach, 

indicating the order of magnitude (e.g., €1000-10000, €10000-€50000,...) 

4.2 What percentage of the costs for your current management fall within each of the following 

cost categories. If no costs fall within a particular category, indicate 0 on the slider. 

4.3 If you were to shift you management strategy to a less intensive management strategy, 

what would happen to your overall costs? 

4.4 If you were to shift you management strategy to a less intensive management strategy, 

how do you anticipate this cost structure would change? 

4.5 If you were to shift you management strategy to a more intensive management strategy, 

what would happen to your overall costs? 

4.6 If you were to shift you management strategy to a more intensive management strategy,, 

how do you anticipate this cost structure would change? 

4.7 Please estimate the total annual revenue generated from your current forest management 

approach, indicating the order of magnitude (e.g., €1000-10000, €10000-€50000) 

4.8 What percentage of your revenue derived from your current management approach falls 

within each of the following categories. If a revenue category is not relevant, indicate 0. 

4.9 If you were to shift you management strategy to a less intensive management strategy, 

what would happen to your overall revenue? 

4.10 If you were to shift you management strategy to a less intensive management strategy, 

how do you anticipate this revenue structure would change? 

4.11 If you were to shift you management strategy to a more intensive management strategy, 

what would happen to your overall revenue 

4.12 If you were to shift you management strategy to a more intensive management strategy, 

how do you anticipate this revenue structure would change? 

5 
A short set of 

questions on your 

5.1 Are you currently, or have you previously been, involved in a payment for ecosystem 

services schemes or forest-related subsidy scheme? 
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experience with 

payment schemes 

(e.g., PES and 

subsidies) 

5.2 If yes, which scheme(s) have you participated in? Please specify the name(s) of the 

schemes and the duration of participation 

5.3 If no, what are the main reasons you have not participated in any payment for ecosystem 

services or subsidy schemes? 

5.4 How challenging do you find the following aspects of payment for ecosystem services or 

subsidy schemes? 

5.5 Have these challenges influenced your willingness to participate (or continue participating) 

in payment for ecosystem services or subsidy schemes 

5.6 What improvements would you suggest to make payment for ecosystem services or 

subsidy schemes more accessible and effective for forest managers/owners? 

 

 

Table 11: Overview of forest management activities by interviewee and resulting management strategy 
classification 

Activities / Code BW1 BW2 BW3 C1 BF3 BF5 BF2 BF6 BF4 BF1 F1 F2 N1 N2 P1 P2 S2 S1 S3 

Selective cutting 1 1 1 1 1 0 0 1 1 1 1 1 1 0 1 1 1 1 0 

Group selection or group 

cutting 

0 1 1 1 1 1 1 1 1 1 0 0 1 0 0 1 0 1 0 

Clearcutting for timber 

production 

1 1 1 1 0 0 1 1 0 1 0 1 1 1 0 1 1 0 0 

Clearcutting for biomass 

production 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Coppicing 0 0 0 1 1 0 0 0 1 1 0 0 0 0 0 0 0 1 0 

Thinning (pre-commercial or 

commercial) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 

Natural regeneration (e.g. 

seed-tree; shelterwood; gap 

regeneration) 

1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 

Assisted natural 

regeneration (e.g. site 

preparation; weed and 

competing vegetation 

control; fencing/protection; 

thinning overstorey) 

0 1 1 1 1 0 1 1 1 0 1 1 1 1 0 1 1 0 0 

Artificial regeneration (e.g. 

direct planting; direct 

seeding; base-root 

seedlings; species selection) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 0 

Deadwood retention 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 0 1 0 

Chemical pest control 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

Invasive species control 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 

Controlled burning or fire 

prevention 

0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 0 1 1 

Biodiversity conservation or 

habitat restoration 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 0 

Recreation or tourism 

development 

1 1 1 1 1 0 0 1 1 1 0 1 1 0 1 1 1 1 0 
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Non-timber forest product 

collection (e.g. mushroom; 

berries; honey) 

1 1 1 0 0 0 0 0 1 0 0 1 0 1 0 0 1 1 0 

Monitoring, inventory or 

research activities 

1 1 1 1 1 0 0 1 1 1 1 1 1 1 0 1 0 1 0 

No active management 1 1 1 1 1 1 0 1 1 1 0 1 0 0 1 1 0 1 0 

Hunting 1 1 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 

Grazing 0 0 0 0 0 
 

0 1 0 0 0 0 0 0 0 0 0 0 0 

Management Strategy 

(best fit) 

MF1 MF MF MF MF MF TP2 MF MF MF MF TP TP TP CTN3 MF MF MF CTN 

Note: For each activity, a binary coding was applied to indicate whether the activity is implemented in the forest(s) owned 

or managed by the interviewee. A value of 1 indicates that the activity takes place, while a value of 0 indicates that it does 

not. The coding reflects the presence or absence of activities at the forest or management‑unit level, based on interview 

responses. This binary classification was subsequently used to characterise and assign each case to the forest 

management strategy that best fits the observed combination of practices. 

1 – Multifunctional Forestry; 2 – Timber Production Forestry; 3 – Close-to-Nature 

 

 

Table 12. Population (pop) count and forested area (ha) used to calculate CS per management regime per 
study region 

Management 
strategy 

Belgium (Flanders) Czech Republic Norway Spain 

Pop  
(0-
50km) 

Forested 
area (ha) 

Pop 
(0-50km) 

Forested 
area (ha) 

Pop 
(0-
50km) 

Forested 
area (ha) 

Pop 
(0-50km) 

Forested 
area (ha) 

Unmanaged 0 0 7838318 3900 3945689 60400 0 0 

Close-to-
nature 

6735861 26300 10526962 338700 4934285 3001300 42144852 3264300 

Multifunctional 6735861 108200 10526962 2233600 4934366 4375500 43639375 7231200 

Intensive for 
timber 

6534110 14100 10526962 406800 4935017 3386300 43512920 2740200 

Intensive for 
bioenergy 

2897878 1600 10455993 53900 4864786 488400 32464544 1414200 

 



 

 

Table 13: Classification of additional barriers to transition towards less and more intensive management strategies 

Category Barriers Additional barriers to transition towards less intensive Additional barriers to transition towards more intensive 

Economic 

E1 Pressure to meet timber 

demand 
    

E2 Lack of financial incentives for 

conservation 
- Revenue uncertainty for forest owners (BF3) STRONG   

E3 High ongoing operational costs     

E4 High transition/implementation 

costs 
    

Volatile timber prices   - Low timber prices and volatile timber markets (N2) STRONG 

Regulatory and 

legislative 

R1 Weak legislative support for 

alternatives 

- To much bureaucracy and paperwork to make changes (BF6) 

STRONG 

- Strong legislation not to move towards more 

intensive/plantation (N1) STRONG 

R2 Conflicting or incoherent 

policies 

- Increasing pressure from the community/ regulatory (e.g., 

distance from the river) towards a more natural approach to 

forestry, forces zoning of management through the forest (N1) 

STRONG 

- Monetary support in forestry focuses on fire prevention and 

not management (S3) STRONG 

  

R3 Uncertainty about future 

political/institutional conditions 
    

R4 Fragmented forest ownership     



 

  

Regulatory frameworks in 

protected areas 
  

- The forests are located in Natura 2000 areas. (BF4) STRONG 

- Location in natural park dictates low intensity management and 

focus on biodiversity conservation (S1) STRONG 

Knowledge and 

capacity 

K1 Limited access to specialized 

machinery and/or labour 
    

K2 Insufficient technical knowledge 

- Insufficient theoretical knowledge of the forest owners (BF6) 

MEDIUM 

- Lack of practical knowledge regarding management (N2) 

STRONG 

  

Social Barriers 

S1 Weak demand for non-

productive services 
    

S2 Public opposition to visible 

management 
  

- Not the historical way to manage, from a political and social 

perspective (N1) STRONG 

S3 (Your own) established 

preferences and practices 
    

S4 Strong social norms and 

pressure to conform 
    

S5 Low trust and weak 

collaboration among peers 
    

Lack of trusts between foresters 

and institutions 

- Mistrust between institutions and forest owners (BW2) 

MEDIUM 
  

Human-related risks - Over frequentation (human related risks) (BW2) MEDIUM   

Environmental 
N1 Ecological suitability and 

constraints of the site 
- Overpopulation of ungulated (BW2) STRONG   



 

 

Climate Change 

Climate Change: hazards and 

uncertainty 

- Natural hazard risk (or idea that this may be higher) - 

specifically forest fires (BF2) MEDIUM 

- Climate Change uncertainty (water availability for example) 

(F1) STRONG 

- Climate Change Uncertainty (P1) STRONG 

- Uncertainty about future climatic conditions and implications 

for management (strategy) (N2) MEDIUM 

- Climate Change (S3) STRONG 

- Forest fire management (higher risk due to drought). There 

are no incentives to tackle this issue (BF4) MEDIUM 

- Experiences from past catastrophic events (bark beetle 

outbreak) (C1) STRONG 

- Climate Change Uncertainty (pests, microclimate, soil quality, 

water uncertainty, wind changes) (BF3) STRONG 

- Climate change (BF2) STRONG 

- Forest fire management (higher risk due to drought). There are 

no incentives to tackle this issue (BF4) STRONG 

- Climate Change Uncertainty, biodiversity collapse 

consequences on forest resilience and productivity (F1) 

STRONG 

- Climate Change (N2) MEDIUM 

Lack of knowledge regarding 

climate change adaptation 

measures 

- Climate Change Uncertainty (selection of tree species or 

assisted introduction for example) (C1) MEDIUM 

- Scientific input about species choice for artificial regeneration 

in the context of climate change. (BF4) STRONG 
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Table 14: Compensating Surplus (EUR/ha/year) calculated for a shift between forest management strategies 

FLANDERS      

From\to 1 2 3 4 5 

No active management (1) -  0 0 0 0 

Close-to-nature (2) -19623 - -11090 -19601 -78042 

Multifunctional (3) -2074 2696 - -2069 -16274 

Intensive timber (4) -39 35466 15399 - -105741 

Intensive biomass (5) 413122 551886 473460 413274 - 

      

CZECH REPUBLIC      

From\to 1 2 3 4 5 

No active management (1) - 92998 70942 -747 -76170 

Close-to-nature (2) -1438 - -341 -1450 -2616 

Multifunctional (3) -166 52 - -168 -345 

Intensive timber (4) 10 1207 923 - -971 

Intensive biomass (5) 7352 16328 14199 7280 - 

      

NORWAY      

From\to 1 2 3 4 5 

No active management (1) - 798 1246 1233 -153 

Close-to-nature (2) -20 - 11 11 -24 

Multifunctional (3) -22 -8 - 0 -31 

Intensive timber (4) -28 -28 0 - -31 

Intensive biomass (5) 23 23 213 211 - 

      

SPAIN      

From\to 1 2 3 4 5 

No active management (1) - 0 0 0 0 

Close-to-nature (2) -341 - -87 -312 -788 

Multifunctional (3) -119 41 - -105 -327 

Intensive timber (4) -36 384 276 - -585 

Intensive biomass (5) 794 794 1246 846 - 
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