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Executive Summary 

This deliverable describes some of the supportive and hindering factors to Integrative Forest 

Management (IFM) approaches in the seven Living Labs (LLs) of the TRANSFORMIT project. 

IFM is an approach that recognizes the importance of forest structure, composition, and 

dynamics for the functioning of forest ecosystems. Its management practices range from the 

tree to the stand and landscape scale and employ different intensities, including patches 

without timber harvesting. It aims to provide a sustainable range of ecosystem services, adapt 

to global change, and conserve biodiversity to achieve integrated environmental, economic, 

and social outcomes across the managed forest area. The Network of LLs is a key component 

of the project, connecting existing networks that implement IFM approaches and supporting 

their scaling and expansion to a larger scale, while considering the diverse contexts that LLs 

face in their daily implementation. This report identifies some of the most salient enabling and 

hindering factors, opportunities, and challenges for IFM approaches in the LLs. Through the 

LL profile documents, workshops, and semi-structured interviews with LL representatives, this 

report identifies a series of opportunities, challenges, and needs for capacity building, along 

with the effective utilization of key IFM indicators and the relevance of monitoring tools.  

To implement IFM at the LL level, several enabling factors are identified, including a supportive 

political framework that provides a foundation for IFM. Besides institutional support, some LL 

members emphasized the importance of incentives, which are particularly relevant for private 

forest owners. Both private and public owners and managers expressed a willingness to adopt 

IFM-related measures, driven by their strong commitment to the concept, which in some LLs 

is supported by a tradition of working closely with related management approaches. 

Additionally, LL representatives stated that they view TRANSFORMIT as a chance to test IFM-

related measures. This sentiment extended to decision support tools, as some members 

pointed out their limited understanding of how to utilize these tools effectively. LL 

representatives indicated they believe the measures effectively align ecosystem services, 

reduce disturbance risk, and enhance communication. The LLs generally serve as open 

innovation hubs in real-world settings, which can amplify other forest practitioners' 

opportunities to learn, get inspired, and be persuaded to follow a similar approach. 

Additionally, they can also be viewed as platforms that bring stakeholders together to discuss 

forest management. Related to bringing stakeholders together, IFM is encouraged through 

participatory processes when shaping the management.  

Several hindering factors emerged that hamper and challenge the implementation of IFM 

across the LLs. Stakeholder fatigue was perceived as a challenge in bringing people together 

and engaging in dialogue. Some respondents express scepticism regarding the local 

implementation of the concept, particularly in relation to the practices of neighbouring forest 

enterprises. The broader public also shows resistance to management practices like retaining 

deadwood and timber production. Regarding implementation, there are also several 

economic, policy, and other related challenges. For example, respondents consider that 

certification schemes often overlook the local context, fail to compensate for biodiversity 

conservation measures, and adhere to rigid local political frameworks. Uncertainty due to 

knowledge gaps in disturbances was highlighted. Disturbances affect daily activities, such as 

browsing, hindering regeneration, or causing fires. It was noted that adaptation can conflict 

with ecosystem services, such as biodiversity conservation, particularly regarding the handling 

of deadwood. To further guide the implementation and help balance ecosystem services, a 

lack of supporting tools was also highlighted.  
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1. Introduction 

Forests are complex, long-lived systems whose dynamics are now being reshaped by 

accelerating environmental change. Climate change, biodiversity loss, globalization, and 

changing societal demands are all placing new pressures on forest ecosystems and 

management practices. 

Adapting to Rapid Change 

While forests were once seen as stable systems, recent years—especially since 2018—have 

shown that extreme climate events can cause sudden, visible impacts. Tree stress, mortality, 

and shifting species composition have made it clear that adaptive strategies are necessary. 

At the same time, the demand for wood as a renewable, regional material is growing, making 

sustainable production increasingly important for both climate goals and the circular 

bioeconomy. 

Beyond Climate: Globalization and Human Use 

Invasive species introduced by global trade and increased recreational use from urban 

populations add to the challenges. Meanwhile, biodiversity continues to decline globally, 

including forests, which are often subject to intensive industrial management.  

Integrative forest management (IFM) is a fundamental concept for the sustainable provision 

of demanded ecosystem services and the simultaneous promotion of biodiversity in our 

forests.  

The Role of Integrative Forest Management  

To address these challenges, IFM promotes both biodiversity and ecosystem services. Rather 

than managing forests solely for timber or conservation, IFM blends integration and 

segregation strategies—such as promoting diverse structures, deadwood, and natural 

regeneration—to ensure resilience and ecological value alongside production. 

Aggestam et al (2020, p.2) describes IFM as “a management approach that takes into account 

(a) forest ecosystem dynamics, (b) forest policy and management decision-making in view of 

diverse objectives [such as timber production, biodiversity conservation, game management, 

recreation, etc], and (c) a large set of system-wide factors…”. These system-wide factors 

influence the willingness and capacity of forest owners and managers to implement IFM. Thus, 

these factors (which can broadly be summarised as socio-cultural, technological, ecological, 

economic and political factors) play either a supporting or hindering role in the implementation 

and uptake of IFM at management level.  

The TRANSFORMIT Project, funded by Horizon Europe, strengthens IFM through 

interdisciplinary research and regional Living Labs (LLs). These Living Labs serve as platforms 

for both developing and showcasing locally adapted solutions that align ecological, social, and 

economic goals. The LLs take a crucial role for this project as their management approaches 

and their attitude on how to serve society within their corresponding regions is the basis for 

the whole project consortium and subsequently for all other Work Packages (WPs). 

On the one hand, data retrieved from the LLs as well as additional Satellite Demonstration 

Areas (SDAs) serve scientific tasks and publications such as in WP 3 and WP 7. On the other 
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hand, there are also limitations to why IFM may or may not be fully applied in certain areas or 

cases. Often, theoretical and scientific knowledge on IFM measures is well established; 

however, for varying reasons, it may not or cannot be implemented in practice. It is therefore 

crucial to inquire and learn what the relevant enabling and hindering factors are for applying 

IFM. 

The seven LLs are located in different biogeographic regions and represent a variety of socio-

cultural systems and forest management traditions. They provide valuable insights on why 

IFM approaches may work or not, or why some aspects of IFM may already be implemented, 

or why they are challenging. Gathering such information was done in a two-step process. 

Firstly, during workshops and discussions in project meetings (Barcelona and Zagreb) and 

online meetings, basic information and impressions were collected in order to more precisely 

formulate relevant questions. These were then sent out to each LL and bilateral interviews 

were conducted. This deliverable presents a first set of personalized feedback, which may 

then serve other WPs, especially WP 8, and in particular, become part of the knowledge hub, 

including a basic set of information on enabling and hindering factors. This may help LLs, but 

also other readers, to identify gaps in their own environment, but may also provide pathways 

for solutions and improvements as well as trigger more in-depth evaluation of certain issues 

identified in this report. Learning from each other is one of the main objectives of 

TRANSFORMIT, where stakeholders from practice and administration have the opportunity to 

move and learn from others and how they do it with regard to IFM. 

In this deliverable we follow the work done in T3.1 in relation to the concept of IFM. We accept 

all IFM and IFM-like concepts (as documented by T3.1.) when we refer to IFM. See D3.1. 

 

2. Methodology 

To understand what enables and hinders the implementation of IFM in the different LLs, data 

was gathered from several sources: a) the LL-profiles, b) a workshop (“Living Lab Practice 

Exchange & Collaboration Session”), and c) semi-structured interviews with the LL 

representatives. Results are in chapter 3, A Living Lab Perspective, and started with an 

“Introduction-context” and followed by the “Interview Results”. For the “Introduction-context” 

a) and b) are used in the first part, whereas c) is used in the “Interview results” section. 

a) LL-profile document 

In the initial phase, establishing frequent interaction between LLs and WP4 was crucial for 

TRANSFORMIT, organizing monthly meetings that led to the development of “LL-profiles”. 

(see further details MS11 and Annex 8). These were developed jointly with the LL 

representatives and their local project partners, i.e., institutions that are closely linked to 

practice and/or forest practitioners.  The profile document summarizes and compares data 

from seven diverse LLs, focusing on their goals, challenges, ecosystem services, and 

information gaps. It provides recommendations for improving knowledge sharing and data 

consistency across the network. These LL profiles contain information about existing data and 

inventory practices, and decision support tools in use. In addition to the information on forest 

types, main species, management regimes, main management challenges, and stakeholders, 

protected areas, and tree species, availability of remote sensing data, the LLs were asked to 

score ecosystem services from 1-5, the higher the score, the higher the importance. This 

https://efiint.sharepoint.com/:w:/s/TRANSFORMITGAPforPartners/EW-xgC6rW4ZNmO8YoWeFQU0BCE18rAjqpvwZd0jYdUTMHw
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scoring was used for describing the importance for the different ecosystem services (see radar 

figures in section A Living Lab Perspective). The ecosystem services were Timber / Biomass; 

Non-timber products; Erosion; Protection; Biodiversity; Recreation; Landscape; Climate; 

Groundwater. 

b) Living Lab Practice Exchange & Collaboration Session- workshop 

Further in-depth information on the implementation of IFM from the LLs was gathered during 

the first full in-person LL meeting in the Zagreb LL (MS4 WP2). This workshop, “Living Lab 

Practice Exchange & Collaboration Session (formerly "IFM Lab”), was held in Month 16 

(02.04.2025) of the project timeline. The goal of the workshop was to bring together LL 

representatives and selected WPs partners to foster a deeper understanding of diverse 

operational contexts, challenges, and best practices. It aimed to initiate collaboration toward 

the further development of robust, context-sensitive IFM strategies in the LLs, grounded in the 

collective knowledge of a multidisciplinary and geographically distributed consortium. A key 

objective was also to provide LLs with a space to express the challenges they face and their 

related support needs, helping to align future project activities and resources. These insights 

serve to inform ongoing work within the relevant WPs, such as getting a better insight into the 

use of DSTs within the LLs, which in turn is beneficial information for WP6. This was done in 

a presentation format. To ensure consistency and comparability across the LL presentations, 

a structured presentation template was provided to all LL representatives in advance. This 

template included a set of predefined questions developed jointly by the Communications 

team and WP4, aimed at guiding the presentation content toward key areas of interest that 

we defined for the workshop. By using this common framework, each LL was able to address 

the same core topics, resulting in more coherent and aligned presentations. This approach 

not only facilitated a clearer understanding of the individual and shared challenges across the 

LLs but also ensured that all relevant aspects were covered, supporting meaningful 

discussions and follow-ups during the various workshop sessions. The following questions 

were addressed (For further details, see MS4): 

• What is your interpretation/definition of IFM in the LL? 

• Which measures are in place to integrate biodiversity conservation in forest 

management in the LL? 

• Which data/information is currently used and available to monitor the progress towards 

IFM in LL? 

• Are you testing any innovative or experimental method to balance ecological 

sustainability with economic viability? 

• What are the main challenges in your daily activities in IFM 

• Do you experience any conflicts/trade-offs that have to be considered in achieving the 

defined management objectives in the LL? 

• Which decision support tools are currently used? 

• Would you need any support in decision-making in the LL? 

• Are there specific regulatory or bureaucratic burdens related to IFM? 

• Are there any resource allocation or budget constraints related to IFM? 

 

c) LL interviews 

Finally, to further complement the insights gained from steps a) and b), semi-structured 

interviews were conducted online with the main contact persons from the LLs and a local 

project partner from the relevant LL with a close connection to practice, which means one 

interview per LL. The questions explored enabling and hindering factors, followed by 

https://efiint.sharepoint.com/:b:/s/TRANSFORMITGAPforPartners/EU1jGgsG-IpBsg7DE54_WakBg2zSc5mDYARIT5x-yAVwgw
https://efiint.sharepoint.com/:b:/s/TRANSFORMITGAPforPartners/EU1jGgsG-IpBsg7DE54_WakBg2zSc5mDYARIT5x-yAVwgw
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opportunities, challenges, synergies, and trade-offs regarding IFM approaches. The follow-up 

questions were tailored to each LL, using data from the previous two steps (LL-profiles and 

the workshop) to frame relevant questions. In addition, from the workshop, it emerged that 

there was various experience regarding the use of DSTs. Questions relating specifically to 

DSTs were set up in dialogue with WP6. When LL indicated priorly (a) and (b) that they do not 

used DSTs, it was of interest to understand why they do not use DST (e.g., knowledge gap, 

lack of trust), and in case of use, it was of interest how the relevant DSTs were applied. 

 These interviews were structured as follows: 

• Enabling factors  

o What enables or supports the implementation of IFM in your LL? 

• Do you invest in ecosystem service provisioning?  

o Do you actively promote biodiversity conservation (e.g., retaining habitat trees)  

• How are tradition, legacy, and heritage shaping IFM in the LL (e.g., Sámi)?  

o If so, is it a burden or rather an opportunity?  

• Hindering factors and challenges  

o Can you elaborate on the given challenges   

o Are there other hindering factors (e.g., browsing pressure)?  

• Role of certification: Does it hinder or enable the implementation of IFM?  

• Opportunities  

o Are there synergies in aligning the different management goals, what 

opportunities are there to tackle these challenges (capacity building, 

recommendations, development of tools)? 

• Role of DSTs 

o When DSTs are already applied in your LL, are there shortcomings in 

supporting decision-making for IFM, and/or can you elaborate more on how it 

supports in the use? 

o If not, what would a DST need to offer?  

Interview responses were structured and categorised according to the discussed themes that 

emerged during each interview. Answers from the LL representatives, see “Interview results” 

sections, were synthesised and were used as the sole source of information as their 

perception on the implementation of IFM, unless stated differently. Categorising the outcomes 

to relevant themes was carried out by using MAXQDA in conjunction with large language 

model, GPT -4o model. Additionally, reporting was supported with the use GPT -4o model for 

text drafting, thereafter texts were checked and adjusted. In a final stage LL representatives, 

within the “Interview results” flagged as interviewees, reviewed their texts in general on 

correctness and to avoid misinterpretation.  
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3. A Living Lab Perspective 

 

Figure 1 Overview map of the LLs. 
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3.1 Lapland 

 

3.1.1 Introduction- context 

Located near Rovaniemi, the capital of Finnish Lapland and known as the “Gateway to the 

Arctic,” the Lapland Living Lab is situated within the northern boreal forest zone of Finland 

(Figure 2). The site covers 200 hectares and is managed by the state-owned forest enterprise, 

Metsähallitus, and monitored by the Natural Resources Institute Finland (Luke). The forest is 

a mixed coniferous stand, primarily consisting of Scots pine (Pinus sylvestris) and birches 

(Betula spp.), characteristic of the boreal biome. 

 

IFM is interpreted in the Lapland LL as diversifying forest management to reconcile the 

preferences of multiple stakeholders regarding forest use. Current stakeholders representing 

the LL are Metsähallitus, Metsäkeskus (Finnish Forest Centre), Lapin AMK (Lapland 

University of Applied Sciences), and Metsänomistajat (Forest- Owner- Management 

Association Lapland). The management principles are centred on a triad of goals: timber and 

biomass production, biodiversity protection, and the provision of a broad range of ecosystem 

services, as seen in Figure 3, which highlights the ranking of the different ecosystem services. 

These provided services have an emphasis on wood production (score=5), biodiversity 

(score=5) non-wood forest products (score=3), and climate (score=4). On the other hand, 

recreation (score=2) and groundwater (score=1) are scored lower (Figure 3). The 

management approach is certified under PEFC and ISO14001 standards, reflecting a 

commitment to sustainable practices. Current management is mainly even-aged (rotation 

forestry) and an increase of uneven-aged management where experiences are gained on the 

applicability of Continuous Cover Forestry (CCF). 

Figure 2 Map of the Lapland LL, (blue line) and its location in Finnish Lapland. 
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Figure 3 Radar graph of Ranking Ecosystem Service provisioning for the Lapland LL. Ecosystem 
services; Timber/Biomass, Non-timber products, Erosion, Protection, Biodiversity, Recreation, 
Landscape, Climate, and Groundwater were ranked 1-5. 5 represents the highest importance. 

Biodiversity conservation planning in the region emphasizes the preservation of large, 

contiguous forest habitats, maintenance of ecological corridors, and enhancement of 

landscape heterogeneity. Monitoring of forest regeneration and structure is ongoing, with 

experimental areas established to assess the impacts of various cutting treatments on tree 

regeneration, stand development, deadwood, carbon pools, biodiversity, berry production, and 

recreational value. DSTs such as the MOTTI (see also D5.4-WP5)  is used to compare 

management alternatives. This underlines the goal to have a demonstration platform for 

different forestry methods in the Lapland LL. 

While implementing IFM, the Lapland LL comes across several challenges, the primary being 

to reconcile multiple management goals. That includes conflicts such as timber production 

versus climate mitigation, timber production versus biodiversity conservation, timber 

production versus the production of non-wood forest products.   

 

3.1.2 Interview results  

Hindering factors and challenges 

Silvicultural and regeneration constraints 

A key technological and environmental challenge in implementing CCF in Lapland is the 

regeneration of light-demanding species, such as Scots pine. In shaded stands with smaller 

gap sizes, regeneration can be severely delayed—sometimes by up to a decade—unless 

canopy gaps are adequately sized. Currently, managers make these decisions during on-site 

visits due to a lack of reliable decision-support tools that integrate key biophysical parameters, 

such as soil depth and vegetation thickness. Once the vegetation exceeds 10-15 centimetres, 

intervention to regenerate light-demanding tree species is necessary, including soil 

preparation, which is less desirable. Adding to this challenge is a political constraint: forest 

legislation sets a 0.3-hectare cap on areas where natural regeneration is allowed without 

intervention. Exceeding this threshold obligates the manager to ensure active regeneration, 

often via planting or soil preparation, “If you go above that gap size, you are forced to take 

Timber / Biomass

Non-timber products

Erosion

Protection

BiodiversityRecreation

Landscape

Climate

Groundwater

Ranking Ecosystem Services provisioning Lapland 
LL

http://www.forestdss.org/wiki/index.php?title=Motti
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care of the regeneration, “because by law one has to make sure that after harvesting (e.g. 

clear-cut) the forest stand under operation regenerates either naturally or by seeding or 

planting” one interviewee stated. 

While natural regeneration is preferred in CCF systems, seedling nurseries remain essential, 

especially when regeneration is slow or unpredictable. However, questions persist about how 

far seedlings can be transported from their origin due to legal restrictions and ecological risk 

under changing climatic conditions. This complicates adaptive silviculture and long-term 

species planning. 

Browsing pressure and species selection  

Heavy browsing by moose and reindeer creates a significant environmental and economic 

constraint, particularly in terms of biodiversity enhancement. Although there is institutional 

interest in cultivating more broadleaved species, such as silver birch (Betula pendula), these 

efforts are undermined by herbivory, limited commercial demand, and the high cost of fencing 

against browsing. As one interviewee remarked, “We are missing 13 species because of the 

grazing pressure.” Thus, efforts to diversify forest composition are curbed by both natural 

ecosystem dynamics and market disincentives. 

Soil carbon accounting and climate policy pressure  

Another major challenge is reconciling environmental and political expectations around carbon 

accounting. Finland’s reliance on model-based soil carbon estimation (e.g., via the YASSO 

model) has been a topic of discussion, particularly as recent outputs suggest that Finnish 

forests may be transitioning into carbon sinks. In contrast, Sweden’s use of empirical 

measurements has shown continued net carbon sequestration. These discrepancies raise 

major political stakes, potential EU compliance penalties, and illustrate how technological 

uncertainties intersect with environmental monitoring obligations. 

Land use conflicts and Sámi rights  

Socio-cultural and political dynamics also pose barriers to IFM. In Sámi regions, where 

reindeer husbandry is integral to culture and livelihood, forest operations are restricted by both 

Indigenous rights and certification requirements (e.g., PEFC standards). While Metsähallitus 

has suspended logging in these areas, private owners often face reputational and market-

based consequences if they are perceived as undermining Sámi interests. These tensions 

underscore the importance of culturally sensitive governance frameworks and the socio-

political embeddedness of forest management. 

Enablers and Opportunities 

Legal and institutional support 

A major political enabler of IFM in Lapland was the 2014 forest law reform, which legalized 

the use of CCF after a century-long prohibition. The legal prohibition of CCF methods (since 

1950’s) applied to whole of Finland (and to Sweden as well). This was the result of National 

Forest Inventories (NFI), the first ones worldwide being carried out in Norway, Sweden and 

Finland over 100 years ago) that revealed that forest were really in bad shape. One major 

reason was that logs of certain dimensions were not used as slash-and-burn agriculture (a 

method applied in large parts of Finland for many centuries) did not ensure proper 

regeneration resulting in poor/undesired forest stands. Further one of the two interviewees 

served a quotation from the book on Continuous Cover Forestry in Boreal Nordic Countries 

(Rautio et al., 2025) to emphasise the point, “During the 1940s in Fennoscandia, it was 

https://en.ilmatieteenlaitos.fi/carbon-cycle-modelling-research-calculator
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concluded that selection harvesting had not produced well-regenerated forests (e.g. Sarvas 

1944; Opsahl 1953). This was partly a result of misuse of the selection system, as emphasised 

by its advocates (Barth 1937; Bøhmer 1957), and partly because the system was applied in 

unsuitable forests. Consequently, selective cutting and associated systematic forms of the 

selection system were effectively banned in Sweden and Finland (Söderström 1971).” This 

change allowed, current forest managers to adopt more diverse and context-specific 

approaches. Metsähallitus complements these reforms with its own institutional guidelines that 

prioritize ecological resilience and long-term sustainability, exceeding national legal 

requirements. 

Experimenting with integrative methods 

The LL functions as a testbed for silvicultural innovation. Experimental plots assess various 

methods, including soil preparation, no-site-preparation areas, and CCF under different 

conditions. This capacity allows “hands-on” testing of regeneration rates, berry production, 

deadwood dynamics, and recreational value. They are experimenting with various logging 

methods and, for example, discussing soil preparation to avoid damaging the lichen, which 

are important for reindeer husbandry and related to the Sami in Lapland. In these areas, they 

mark all the areas that have lichens growing on the ground, and in these areas, no soil 

preparation is conducted as it would pressure the lichens. To be noted here is that the heaviest 

soil preparation methods are not part of Metsähallitus’ forest management guidelines, but such 

are mainly applied still by private forest owners. Forest management in the LL increasingly 

integrates ecosystem service provisioning. Measures for biodiversity conservation include 

deadwood retention, artificial snag creation, and wide riparian buffer zones. These practices 

are aligned with national biodiversity strategies and have become “quite common” among both 

public and private forest managers as it is also part of the national strategy and planning. 

Cultural integration and participatory planning 

In areas proximate to Sámi territories, inclusive governance processes have become a socio-

cultural and political necessity, in addition to being driven by the certification process. Reindeer 

herders are formally involved in reviewing logging plans, ensuring that cultural and livelihood 

needs are reflected in forest operations. This ongoing dialogue has prevented major conflicts 

in forested areas in Lapland and improved social license for forest interventions. One 

interviewee stated that “all logging plans in northern parts are discussed with reindeer 

herders”, highlighting institutionalized collaboration, as they promote the sites where lichens 

for the reindeer. 

Synergies and trade-offs  

Forest management and tourism 

Socio-cultural and economic synergies are evident in areas where forest aesthetics are 

aligned with tourism development. Tourism is an expanding sector in Lapland, and maintaining 

visually appealing, “authentic” landscapes is crucial to its success. Managers thus avoid heavy 

clear-cutting and strive to protect forest connectivity and scenic value, especially near popular 

recreation zones. 

Tourism and industrial land use 

The expansion of wind energy projects has generated substantial opposition from tourism 

operators and local communities. While municipalities often support wind farms for economic 

reasons, many stakeholders argue that turbines “ruin their storytelling about the typical Finnish 

landscape” and degrade the “pristine image of Lapland’s forests”. This reflects a trade-off 
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between renewable energy goals and the aesthetic and cultural ecosystem services that drive 

tourism. 

Reindeer husbandry and site preparation 

Environmental and socio-cultural trade-offs also manifest in site preparation practices. While 

beneficial for regeneration, soil preparation disturbs lichen-rich grounds critical for reindeer 

husbandry. Metsähallitus mitigates this by avoiding such areas, yet inconsistencies in private 

management and perceptions of damage persist. “We try to mark all the areas that have 

lichens growing on them and avoid damaging them”, an interviewee mentioned. Private forest 

owners can use the method(s) they prefer as long as they do not apply measures outside the 

law. Naturally, not everything is economically driven. In case of Metsähallitus, which governs 

state-owned forests (being about 60% of Lapland’s Forest area) negotiates with reindeer 

herders on any management plans and measures. It should be noted that in the Sami reindeer 

herding district (especially in the northernmost part of Finland) they do not manage many 

forests, but elsewhere in reindeer herding areas Metsähallitus does regular forestry and also 

site preparation. However, the interviewees highlight that they negotiate with reindeer herders 

and avoid site preparation in dry forests where there are lichen carpets, though grazing as 

such has quite an impact on ground lichen cover, and in lichen-rich dry forest, there is usually 

no need for site preparation, so avoiding additional expenses. 

Biodiversity and market constraints 

Despite broad policy support for forest biodiversity, economic constraints remain. Broadleaf 

species desirable for ecological reasons are rarely cultivated due to poor broadleaf timber 

markets and high protective costs against browsing, especially with regard to the browsing 

pressure. “It’s not profitable to try to cultivate silver birch”, stated an interviewee, despite its 

contributions to forest diversity and habitat quality.  

Decision Support Tools 

Current tools in use 

The Living Lab employs MOTTI and MELA (see also D5.4-WP5) simulators for stand-level 

management. MOTTI has been under development for over 30 years and is being adjusted to 

better accommodate CCF. However, limitations remain. As one interviewee stated, “It’s not 

fine-tuned to all treatments yet.” 

Limitations and needs 

Current planning relies heavily on field-based assessments due to DST limitations in 

identifying suitable areas for natural regeneration or CCF. There is a need for tools that 

integrate data on soil, vegetation, and regeneration potential to guide management remotely 

and pre-emptively. At a broader scale, Metsähallitus is investing in tactical planning and spatial 

optimization to streamline forest operations, including determining optimal logging routes and 

scheduling road maintenance. This is supported by remote sensing programs, such as the 

upcoming Kallio 2, which may offer higher-resolution LiDAR data. These improvements were 

seen as promising opportunities to improve cost-efficiency and ecological sensitivity.

http://www.forestdss.org/wiki/index.php?title=MELA
https://efiint.sharepoint.com/:b:/s/TRANSFORMITGAPforPartners/EU1jGgsG-IpBsg7DE54_WakBg2zSc5mDYARIT5x-yAVwgw
https://www.eurosdr.net/sites/default/files/images/inline/8.-eurosdr_collaboration_20240208-09.pdf
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3.2 Central Bohemia  

 

3.2.1 Introduction- context 

The Central Bohemia Living Lab is located in 

the central part of the Czech Republic, near 

the Sázava River and the town of Sázava 

(Error! Reference source not found.). The a

rea covers 325 hectares and ranges in 

elevation from 300 to 521 meters above sea 

level. The Living Lab is owned by the Czech 

Forest State Enterprise (Lesy ČR). 

Scientists (the Czech University of Life 

Sciences Prague- CZU), Pro Silva 

Bohemica, and the Nature Conservation 

Agency of the Czech Republic are actively 

involved in its management, and it is PEFC 

certified. The forest is characterized by 

mixed-species stands dominated by 

European beech (Fagus sylvatica), Norway 

spruce (Picea abies), Scots pine (Pinus 

sylvestris), and Silver fir (Abies alba), with 

additional admixtures of hornbeam 

(Carpinus betulus), various oaks (Quercus 

spp.) and maples (Acer spp.), and other 

native species.  

IFM is interpreted as management that enhances biodiversity (e.g., strong emphasis is placed 

on preserving deadwood and microhabitats), timber production and climate resilience. This is 

done by following natural processes where the management model uses “nature as a 

template” with a strong focus on natural disturbance–based management. Regarding 

ecosystem service provisioning, it is ranked balanced, with non-timber products (score=5) as 

the most important, followed by recreation, timber, protection, and biodiversity, having a score 

of 4. The remining services are scored at 3 (see Figure 5). The management approach for 

implementation, specifically for conservation, is guided by the natural dynamics of beech-

dominated forests. A core principle is the “1:10 rule”, a general rule of thumb when retaining 

standing trees and deadwood, where 10% of the commercial area is left unmanaged, on the 

remaining 90%, one tree is retained for every ten harvested, and 10% of harvested biomass 

(such as thick branches and poor-quality stems) is left on site to support habitat continuity and 

biodiversity.  

To measure their success, the LL initiated (January 2025) a monitoring project for the forest 

structure, microhabitats, deadwood, etc, which also acts as a test for the use of ecological 

forestry, a concept that aims to balance ecological sustainability with economic viability. A tool 

for monitoring, and specifically for monitoring habitat trees throughout the forest, is the mobile 

app Lesodiverzita. Additionally for monitoring the LLs progress towards IFM, they use the 

inventory data from the national reserve Ve Studenem, which is part of the LL.   
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Figure 4 Map of the Central Bohemia LL and its 
location in Czechia. 
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Figure 5 Radar graph of Ranking Ecosystem Service provisioning for the Central Bohemia LL. 
Ecosystem services; Timber/Biomass, Non-Timber products, Erosion, Protection, Biodiversity, 
Recreation, Landscape, Climate, and Groundwater were ranked 1-5. 5 represents the highest 
importance. 

While implementing IFM, the LL faces several intertwined challenges, particularly as it seeks 

to optimize management practices within a relatively young forest structure. One of the core 

difficulties lies in the temporal dimension—waiting for observable changes in forest 

composition and structure, which unfold slowly and limit short-term feedback on interventions. 

Additionally, the LL operates in a context where few comparable examples of similarly 

managed forests exist, and there are limited opportunities for peer learning and benchmarking. 

When it comes to management itself, the area is under high browsing pressure, which affects 

regeneration success. Economic analysis poses further complexity, as shifting baselines 

towards more conservation-oriented practices make it difficult to assess the long-term trade-

offs of IFM strategies. Lastly, the dual aim of promoting public access while ensuring visitor 

safety adds another layer of conflict, requiring careful planning and communication to balance 

recreation with ecological and operational goals. 

 

3.2.2 Interview results 

Hindering Factors and Challenges 

Browsing pressure and regeneration risk 

A major environmental and socio-cultural barrier in the LL is excessive browsing by deer. As 

the fallow and roe deer populations are high, they compromise natural regeneration, 

particularly of silver fir. Although beech and some hardwoods regenerate more successfully, 

species diversity and long-term stand structure are at risk. This ecological problem is 

compounded by socio-political constraints: game population management is mostly outside 

the control of the forest managers and requires broader coordination. “We have to fence to 

support silver fir”, stated an interviewee, reflecting the labor-intensive work needed to promote 

regeneration. Politically, it signals a disconnected governance of forestry and wildlife 

management as the problem is not only due to separate administration and the challenging 
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coordination between the administration, but also to relatively fragmented property ownership 

and management of agricultural areas. In relation to management, it is necessary to continue 

to reduce the numbers of ungulates, as there are no natural predators such as wolves, and 

ensure effective fencing to guarantee silver fir regeneration. Generally, hunting is a cultural 

and lobbying phenomenon in the Czech Republic, and it remains uncertain how the current 

lawmaking will improve the issue. 

Institutional conservatism and cultural scepticism 

A significant socio-cultural and political obstacle lies in the tradition of mainstream forestry 

institutions towards change. Although ecological forestry is in parts already being conceptually 

promoted (especially habitat tree protection), many practitioners maintain that they already 

follow “close-to-nature” methods, despite little evidence of biodiversity-friendly practices. This 

is particularly true of full-scale deadwood management; “They tell me they do it, but when I 

visit their forests, they clearly don’t”. Politically, no regulatory pressure currently mandates 

change, and peer-driven scepticism continues to marginalize ecological forestry as a niche 

effort. 

Delayed impacts and short observation window 

The ecological forestry approach adopted in the LL is designed for long-term outcomes in 

forest structure and biodiversity; however, as the forest is young, this timescale mismatches 

expectations of the Czech forest community. “In 10 years, we will have more to show”, said 

an interviewee, emphasising that elements such as species, structure, resilience or soil 

regeneration cannot be rapidly observed in this timeframe. This, in turn, makes it challenging 

to promote and convince other forest practitioners to follow this approach. 

Lack of tools or guidance for adaptive disturbance management 

A critical technological and political challenge raised in the interview was the absence of DSTs 

or institutional frameworks for post-disturbance management. Current practice defaults to 

salvage logging, particularly in response to bark beetle outbreaks or storm damage. “There is 

no system or guidance—when something happens, salvage logging is the automatic 

response”, said an interviewee. This approach is deeply embedded in the national forest 

management culture and planning documents, where the focus remains on timber recovery 

rather than ecosystem restoration. Environmentally, this can result in habitat loss, soil 

damage, and the removal of natural regeneration cues. Technologically, there are no adaptive 

models or DSTs that offer viable alternatives. The LL not only faces ecological uncertainties 

but must also operate against an institutionalized salvage logging paradigm, which hinders 

the development of biodiversity-oriented disturbance responses. On the other hand, the 

aforementioned “1:10” rule also applies to disturbance events, which can thus bring new 

dynamics to LL and its outcomes. Experience and inspiration for integrative management after 

a disturbance event are already being brought to bear in an extraordinary way by SDA Velká 

Bíteš. 

Enablers and opportunities 

Expert commitment and strong internal motivation 

The most important socio-cultural enabler is the personal commitment and ecological 

expertise of the team managing LL. One interviewee highlighted that the people matter, 

making a change or promoting the concept, reflecting on ecological forestry, requires 

motivated and skilled individuals. This bottom-up approach gradually resonates and is starting 

to gain external support. It was stated that  



TRANSFORMIT  – Deliverable 4.1 
 
 

21 
 

Experimentation hub 

Politically and economically, the LL has benefited from being seen as non-threatening to 

productivity. At just over 300 hectares, it represents a small fraction of the 38,000-hectare unit 

in which it sits. As the economic balance doesn’t get affected by the forest enterprise, it offered 

opportunities for experimenting with this type of forest management. This low-risk framing has 

enabled LL to function as an innovation space without bureaucratic interference.  

Ecological forestry as a resilience strategy 

From an environmental and political standpoint, ecological forestry is framed by the 

interviewees as a strategic response to the biodiversity loss and climate crises. It balances 

timber production with ecosystem function, positioning itself between strict conservation and 

commercial forestry. “It’s one piece in a mosaic of solutions”, noted one interviewee, 

suggesting that its role is complementary to both protected areas and intensive forestry. This 

positioning makes it easier to justify within current forest management practices, even if 

institutional mandates have yet to fully catch up. 

Capacity building through demonstration and time 

The LL also functions as a platform for institutional learning. Culturally, it provides a tangible 

space where both “sceptical” and “curious” foresters can observe ecological methods in action. 

Technologically, it builds reference cases for alternative practices. “We need time, we need 

visible outcomes,”, acknowledging that transformation depends on slowly building a new 

mental model through field-based experience, but very effective of showing the effectiveness 

of their practices. A satellite demonstration area (see MS12, a report on the introduction of 

selected Satellite Demonstration Area’s), Velká Bíteš —impacted by bark beetle—has also 

been incorporated into the LL framework, offering an additional setting for disturbance 

response experimentation. 

Synergies and trade-offs 

Timber production and biodiversity retention 

As a synergy the ecological forestry model at this LL aims to maintain timber productivity while 

simultaneously enhancing biodiversity. Selective harvesting methods avoid clear-cuts and 

instead rely on partial removals with one retained tree per ten harvested, and 10% of biomass 

left on site. This structural complexity benefits microhabitats and species diversity while 

ensuring that forest stands continue to produce timber. “We’re still producing wood—just in a 

way that leaves space for life.” The management also allows natural regeneration from seed-

bearing retained trees, which reduces costs associated with planting and aligns with the 

forest’s self-regenerative potential. The multifunctional approach is appreciated by some 

foresters as a middle ground: “We’re not turning the forest into a reserve. We’re managing it 

differently—with a longer view”, an interviewee stated. However, it is a partial instrument for 

the landscape level, not a substitute for protected areas or other types of management. 

Despite these benefits, interviewees acknowledged that habitat trees and biomass retention 

reduce the short-term volume of harvestable timber. This can create opportunity costs in 

economic terms and may lead to criticism from those emphasizing production efficiency. One 

interviewee commented: “Some decision-makers still see this as losing profit. They don’t 

calculate the avoided costs or the long-term benefits. The current accounting framework does 

not yet reward biodiversity-enhancing actions with financial compensation, limiting broader 

adoption. 

https://efiint.sharepoint.com/:w:/s/TRANSFORMITGAPforPartners/EYW1KbAv0plIrBndqukSxmEBY3MYwwSnVDvm60NzOn08QQ
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Local autonomy and systemic uptake 

The LL operates within a larger state-owned forest unit of over 38,000 hectares yet enjoys a 

high degree of autonomy. This political flexibility enables the team to innovate with minimal 

interference or risk to broader productivity targets. “Nobody is stopping us because it’s a small 

area and doesn’t affect the annual plan”, informed one interviewee. As such, the LL serves as 

a low-risk pilot where ecological practices can be tested without immediate consequences for 

timber quotas or profit expectations. 

This autonomy, while enabling innovation, also creates isolation. The broader forest system—

including training curricula, financial incentives, and national policy—still emphasizes 

conventional forestry. “We’re doing something different, but we’re the exception” said one 

interviewee. Without supportive structures—such as reformed accounting methods, 

professional education, and recognition of ecological values—there is little to scale these 

practices beyond the LL. The pilot remains a niche project unless systemic barriers are 

addressed. 

Natural regeneration and wildlife management 

The ecological forestry model promotes natural regeneration as a cost-effective and 

ecologically aligned method. Seed trees are retained, and canopy structure allows for ongoing 

light penetration. For species like beech and maple, natural regeneration occurs with minimal 

intervention. “We are letting the forest regenerate itself wherever possible”, mentioned  one 

interviewee, framing this as both an ecological and economic asset. However, regeneration is 

severely constrained by high ungulate populations, especially roe deer, which browse heavily 

on silver fir and valuable broadleaf species. This creates a tension between natural process 

reliance and active protection needs. “We fence what we want to keep”, adding that this is “not 

sustainable at scale.” Game management falls partly outside the LL’s control, making this an 

issue of broader socio-political coordination. Without addressing browsing pressure, the 

potential of natural regeneration as a core method is undermined. 

Decision Support Tools 

Current use and limitations 

DSTs in the LL are essentially limited to traditional management plans. These plans specify 

harvest regimes and regeneration targets but are not structured to address dynamic, 

disturbance-prone conditions or biodiversity planning. “Yes, we have forest management 

plans, but they’re not adapted for what we’re trying to do, guidelines need to be further 

developed”, one interviewee stated. 

Lack of adaptation tools 

The absence of responsive DSTs is especially evident in disturbance contexts. After bark 

beetle outbreaks, for instance, the standard response remains salvage logging. “What’s 

missing is a system to help us decide what to do after beetle outbreaks or storms”. This gap 

leaves little room for exploring biodiversity-based alternatives or evaluating resilience trade-

offs. 

Need for tailored ecological models 

The interviewees expressed interest in DSTs that extend beyond volume forecasts and include 

indicators such as habitat quality, species richness, or post-disturbance regeneration 

potential. Technologically, they called for tools that integrate ecological and operational 
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metrics; culturally, they emphasized co-design as key to trust and adoption. “If it’s not made 

with us, it won’t be used by us” was the underlying sentiment of the interviewees.  

 

3.3 Styria – Intermediate Alps 

 

3.3.1 Introduction- context 

The Styrian Living Lab is situated in the Wegscheid forest district of the Styrian Mürzsteger 

Alps, in the eastern Austrian Alps (Error! Reference source not found.). Covering an area o

f 8,155 hectares—with 6,580 hectares of forest—the landscape is characterized by limestone 

and primary rock substrates, supporting diverse forest types. The area is PEFC certified. The 

dominant tree species are Norway spruce (Picea abies), Silver fir (Abies alba), and European 

beech (Fagus sylvatica), with additional presence of larch, pine, and maple. 

The management of the Styrian Living Lab is overseen by Österreichische Bundesforste AG 

(ÖBf AG; being the Austrian Federal Forests), which manages approximately 15% of the 

country’s forest area. The region’s forests are managed according to the principles of IFM, 

which is interpreted as nature conservation objectives that are strategically and operationally 

integrated into forest management, in addition, the management is guided by the overall 

principles of sustainability. The primary goals are the sustainable production of timber, active 

conservation management, and the provision of a broad range of ecosystem services, 

Figure 6 Overview map of the Styrian LL and its location in Austria. blue colour, indicating the LL area. 
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including protection (score=4) against natural hazards and soil erosion, biodiversity 

conservation (score=3) and water regulation (score=4) (Figure 7).  

 

Figure 7 Radar graph of Ranking Ecosystem Service provisioning for the Styrian LL. Ecosystem 
services; Timber/Biomass, Non-Timber products, Erosion, Protection, Biodiversity, Recreation, 
Landscape, Climate, and Groundwater were ranked 1-5., 5 represents highest priority. 

General management approaches to integrate biodiversity conservation are:  

• Retention of deadwood (standing, lying) in stands 

• Preserving at least 5 habitat trees per hectare when harvesting mature stands 

• Promotion of rare tree species (e.g. Quercus, Sorbus, Prunus,…) 

• Cooperation with managers of nature reserves and NGOs 

• Participation in funded projects (public funding) 

An important concept is the so-called “Ecoplan”, which, among other things, promotes 

connectivity and habitat networks. The concept is implemented at the district level, with 

additional measures such as conserving mires, mowing meadows adjacent to forests, and 

creating stepping-stone habitats to enhance landscape connectivity, particularly for target 

species like woodpeckers. At least 5% of the forest area is managed to promote connectivity 

between forest habitats. As a management principle, preference is given to natural 

regeneration over planting. Game management plans are in place, and harvesting techniques 

are adapted to site and weather conditions to minimise soil disturbance. Biomass is often left 

in stands, especially on nutrient-poor sites, to support ecosystem processes. 

Monitoring and decision support: Regular inventory and monitoring are conducted, including 

deadwood assessments and field mapping of nature conservation measures. Digital tools 

(e.g., GIS apps and SAP software) support data collection. The decision support tool DECIDE 

is being tested to model stand vulnerability to disturbances, and the I+ software will be used 

in marteloscopes for training and decision support. Marteloscopes are not yet established in 

the LL but will be in the near future.  

The Styrian Living Lab faces several challenges and trade-offs in implementing integrative 

forest management. 
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• Disturbance risks: Bark beetle outbreaks, windthrow, and snow damage are significant 

threats, sometimes hindering planned management activities and requiring adaptive 

responses. 

• Structural diversity: Many middle-aged stands lack structural diversity, posing a 

challenge for biodiversity enhancement and resilience. 

• Economic considerations: Integrative measures, such as deadwood retention and 

habitat creation, can increase management costs, particularly in stepping-stone areas. 

Communicating the benefits and justifying additional costs to stakeholders—including 

external workers and public authorities—remains a challenge. 

• Stakeholder engagement: Balancing the interests of public authorities, local 

communities, and neighbouring forest enterprises is essential, especially regarding 

issues like deadwood retention (which can raise safety concerns near roads) and 

external rights such as grazing or timber allocation that may conflict with IFM 

objectives. Safety requirements concerning deadwood in stands are a liability issue in 

Austria, conflicts arise in connection with deadwood, especially in non-hazardous but 

visible areas (with authorities and possibly neighbours, population, etc.) 

• Regulatory and bureaucratic burdens: Strict Forest protection regulations (especially 

regarding bark beetle management), government rules on torrents and avalanches, 

and road owner liability can complicate the implementation of certain conservation 

measures. Habitat interventions, such as pond construction, often require permits, 

adding to administrative workload. 

• Resource allocation: There is ongoing debate about whether integrative management, 

especially in biodiversity-focused zones, leads to higher operational costs, and how 

these costs should be balanced against long-term ecological and social benefits. 

 

3.3.2 Interview results 

Hindering Factors and Challenges 

Public resistance to deadwood and biodiversity measures 

While deadwood retention is a key ecological practice in IFM, it remains culturally contentious. 

The local public and some stakeholders (such as recreational forest users) still associate 

deadwood with poor forest hygiene. As one interviewee explained, many locals “are not happy 

with the thought of leaving deadwood in the forest and not tidying up.” This socio-cultural 

resistance limits full implementation of biodiversity-oriented measures and requires intensive 

communication. 

Legal liability and conflicting regulations 

A major political and bureaucratic barrier is the legal obligation to remove hazardous trees, 

even if they serve ecological purposes. Additionally, forest protection regulations require rapid 

removal of bark beetle-infested trees—even when ecological logic suggests leaving them as 

deadwood. This tension creates operational conflicts and in cases may even undermine long-

term biodiversity strategies. 

Limited influence over species shifts in mature stands 

Spruce-dominated stands, especially those aged 50–60 years, are ecologically vulnerable but 

hard to convert, “we cannot really influence species composition” due to wind and snow 

sensitivity. This presents both environmental and technological constraints: too intensive 



TRANSFORMIT  – Deliverable 4.1 
 
 

26 
 

interventions could lead to destabilizing forest stands, while passive methods are slow to 

deliver structural change. Specifically for regeneration, selective browsing of silver fir and 

hardwoods, as well as sweeping of larch and silver fir, results in a lack of these tree species 

in young growth stands. This is particularly noticeable on poorly growing sites with southern 

exposure. 

Enablers and Opportunities 

Technological tools for field coordination  

The DINA tool (“Digitalisation in Natureconservation”) is a major technological enabler, 

allowing foresters to geo-locate themselves, visualize conservation areas and stepping 

stones, and document planned biodiversity measures in real time. It enhances transparency, 

facilitates internal communication, and ensures continuity of planning even across staff 

changes. 

Institutional strategy and internal motivation – Ecoplans 

ÖBf has integrated ecoplans into its internal forest management strategy, mandating each 

district to develop one in parallel with 10-year management plans. Although not legally 

required, this internal corporate policy acts as a political and organizational driver. It was not 

an external order, it’s part of their own ecological-economic vision.  

Ecosystem service integration  

The Austrian Forest Law requires forests to serve the protection of biological diversity, as well 

as many other ecosystem services. “if there’s a protection function related to a forest area, it’s 

always having priority”.  This legal framing supports IFM by giving environmental objectives a 

formal role alongside timber production. The Austrian Forest Law states that sustainable forest 

management means “the management and use of forests in such a way and to such an extent 

that their biological diversity (also meaning protection of biodiversity), productivity, 

regenerative capacity, carbon absorption and carbon storage capacity, vitality and potential 

are permanently maintained in order to fulfil ecological, economic and social functions at local, 

national and global level, now and in the future, without damaging other ecosystems”.  

Communication infrastructure and outreach channels 

ÖBf benefits from a full communication team and uses multiple channels (social media, public 

events, press releases) to explain biodiversity measures such as deadwood retention to varied 

audiences. One interviewee, “we for example try to explain why we’re not tidying up,” and 

acknowledged the privilege of having resources for this—unlike most private forest owners. 

Disturbance as a catalyst for change 

One interviewee saw natural disturbances (e.g., bark beetle, storms) as both challenges and 

ecological opportunities. They accelerate forest transformation and legitimize stand 

diversification. This environmental shift creates a window for IFM uptake and structural reform.  

Synergies and Trade-Offs 

Biodiversity and internal transparency 

The integration of DINA and ecoplans enables foresters to plan and share biodiversity-focused 

measures across teams. This creates continuity in conservation planning and supports long-

term IFM goals. These tools are internal and non-public, which limits their utility as outreach 

tools or models for private forest owners. However, Austrian Federal Forests have launched 
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a pilot project for the development of ecological guidelines in forest management, which is 

public and applicable for other forest owners in the pilot region (Austrian PEFC region 6). Link 

to website. 

Multifunctionality and spatial zoning 

Ecosystem service prioritization enables the balancing of biodiversity, timber production, and 

protection by tailoring measures to local stand conditions. “The forest development plan 

defines whether the primary function of a forest is for protection of natural hazards such as 

avalanches or for timber production,” one interviewee explained. Conflicts might arise where 

nature conservation mandates limit interventions for timber, or where safety concerns override 

ecological retention (e.g., along roads). 

Corporate policy and regional consistency 

The ÖBf’s internal commitment to IFM ensures coherence across regions and integrates 

biodiversity with economic objectives. On the contrary, private owners might lack the mandate, 

capacity, or financial incentives to implement similar measures, creating fragmentation in the 

broader landscape. 

Decision Support Tools  

Current tools in use 

ÖBf currently uses several digital systems on the entire area: GIS, SAP-based forest inventory 

platforms, and the DINA tool for biodiversity measure planning, “recent developed maps, made 

by the own enterprise GIS, has proven to be valuable tool for silvicultural decisions. These 

provide spatial and tabular data but don’t offer prescriptive recommendations”.  

Interest in predictive tools – DECIDE 

They plan to test the DECIDE tool, which models stand vulnerability to disturbances like bark 

beetle or windthrow. This would help assess predisposition and tailor interventions 

accordingly. “We want to test how we might use it in the planning process,” the One 

interviewee said. While not yet in use, the openness to DSTs reflects an institutional readiness 

for decision-enhancing technologies. 

Gap in integrated planning tools 

There remains no tool that fully combines ecological planning, disturbance forecasting, and 

operational planning. Stakeholders emphasized the need for co-developed, easy-to-use 

platforms that guide IFM decisions while incorporating long-term disturbance scenarios. 

https://www.bundesforste.at/leistungen/naturraummanagement/foerderprojekte/biodiversitaet-und-multifunktionale-bewirtschaftung-im-wald.html
https://www.bundesforste.at/leistungen/naturraummanagement/foerderprojekte/biodiversitaet-und-multifunktionale-bewirtschaftung-im-wald.html
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3.4 Zagreb City Forest 

 

3.4.1 Introduction- context 

The Zagreb LL represents a distinctive case of integrative forest management within a highly 

urbanized environment. Located entirely within the administrative area of Croatia’s capital, the 

LL spans approximately 4,844 hectares and comprises three distinct forest management units: 

Park šume Grada Zagreba (395 ha), Sljeme – Medvedgradske šume (2,378 ha), and 

Markuševačka gora (2,071 ha) (Figure 8). These units range from fragmented park-forests 

interwoven with city infrastructure to the extensive woodland massif of Medvednica Nature 

Park, which rises over 1,000 meters and is protected under the IUCN Category V 

designation.     

The forests are managed predominantly by the state-owned enterprise Croatian Forests Ltd., 

with portions under private ownership. Ecologically, the area features mixed forests from both 

hilly and lowland vegetation zones, dominated by species such as Sessile oak (Quercus 

petraea), European beech (Fagus sylvatica), and Hornbeam (Carpinus betulus), along with a 

variety of conifers and broadleaved species depending on altitude and location. The climate 

is continental, with all four seasons well developed and influenced by the urban heat island 

effect. These conditions, combined with high public use—over one million visitors annually to 

the Medvednica Nature Park specifically (management units: Sljeme – Medvedgradske šume 

and Markuševačka gora)—create a complex setting where forest management must balance 

production (score timber=3 and non-timber products=4), biodiversity conservation (score=4), 

and recreation (score=4). Additionally, the management places emphasis on the other 

services as well, including erosion control (score=4), landscape (score=5), climate (score=4) 

and water (score=4) (Figure 9). 

Figure 8 Map of the Zagreb LL and its location in Croatia. Light green indicates the forests under the 
state's management (Croatian forests ltd.). 
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Figure 9 Radar graph of ranking Ecosystem Services provisioning for the Zagreb LL. Ecosystem 
services; Timber/Biomass, Non-timber products, Erosion, Protection, Biodiversity, Recreation, 
Landscape, Climate, and Groundwater were ranked 1-5. 5 represents the highest importance. 

IFM in the LL interpreted as incorporating forest management with biodiversity protection in 

highly visited forests in one capital city, with importance to adaptation of forest management 

to local context and requirements while complying with the basic forestry principles. The 

management is implemented primarily through ten-year forest management plans that 

integrate biodiversity and Natura 2000 conservation requirements. All state-owned forests are 

FSC certified since 2002. While no formal decision support tools are currently used, monitoring 

is supported by forest inventories and remote sensing data. Innovations include a pilot 

application of IFM principles under the URBforDan project in the one of the city park-forests - 

Grmoščica.  

To monitor the progress on IFM, the Zagreb city forest uses data coming from the forest 

management plans, which include also: 

• Incorporation of deadwood retention  

• Avoidance of excessive removal of biomass  

• Mapping of habitat types and target species for conservation 

Challenges to IFM are in this case relating to social pressure from diverse user groups, 

misalignment between public perception and silvicultural practices, climate-induced 

disturbances such as storms and pests, and administrative complexity due to overlapping 

responsibilities among managing bodies across the city of Zagreb. When it comes specific 

bureaucracy, there are no burdens, as Croatian legislative requires the implementation of so-

called sustainable urban forest management in all forests in Croatia, regardless of the 

ownership. Regarding the resource allocation, the City of Zagreb pays for the management of 

the Forest Unit Park šume Grada Zagreba to Croatian Forests Ltd.  The LL which comprises 

of the Zagreb City Forest demonstrates a strong institutional framework, engaging 

stakeholders such as municipal departments, public institutions for nature protection (nature 

park), private (forest) owners, and academic partners. Being a “urban LL”, Zagreb City Forests 

exemplifies the tensions and opportunities inherent in managing multifunctional forests at the 

interface of urban development and ecological conservation. The experience highlights the 
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importance of participatory processes, inter-institutional cooperation, and adaptive strategies 

to ensure forest resilience and public support. 

 

3.4.2 Interview results 

Hindering factors and challenges 

Social pressure and perception 

A major socio-cultural challenge in the Zagreb City Forests LL is the increasing public 

resistance to forest management interventions, particularly in urban and peri-urban areas, 

such as the forest management unit ‘Park Forest of Zagreb’. These forests are highly visible 

and regularly visited by thousands of citizens. This is exacerbated by the growing role of social 

media and green activism. Citizens frequently take photos during ongoing or incomplete 

interventions - such as thinning or regeneration cuts - and post them online as evidence of 

destruction. “People take pictures of the half-finished work… and then there are stories in the 

media”, one interviewee reported. These narratives often ignore the ecological rationale 

behind the interventions, such as promoting regeneration or improving structure. This 

challenge highlights the need for proactive communication and long-term demonstration to 

bridge the gap between forest management and public expectations in urban settings. This is, 

in addition, true for engagement with diverse stakeholders, as you need to find proper 

communication channels for each group as they have different goals-perceptions- 

requirements when visiting this forest.  

Species constraints and climate change sensitivities 

Environmental and ecological challenges are also emerging. Species like ash (Fraxinus) are 

affected by dieback, and windstorms are becoming more frequent. While the institution prefers 

to maintain native species and resist the introduction of non-native alternatives, this 

conservative stance could limit adaptive capacity. As one interviewee noted, their approach is 

cautious, prioritizing long-term ecosystem identity over short-term solutions, even as 

disturbances intensify. 

Enablers and Opportunities  

Strong forestry tradition 

Croatia has a long-lived forestry tradition, “The rules we follow today are similar to those from 

260 years ago”, one interviewee said, underlining the stability and longevity of Croatian forest 

management. This provides a cultural anchor for IFM principles like long-term planning, 

sustainable use, and species-appropriate forestry. 

Financial and political backing in urban forests 

Forest interventions in FMU Park Forest of Zagreb are partially funded directly by the city. This 

political and economic support allows Croatian forests Ltd. to prioritize ecosystem services—

like recreation, erosion control, and biodiversity—over commercial timber extraction. The Park 

Forests of Zagreb established 30 years ago is a clear example, as it is managed more as a 

green infrastructure asset than a timber resource. 

Demonstration and public learning 

Over time, some past interventions that were initially contested have become sites 

demonstrating successful regeneration and ecological benefits. “It’s a great example of what 
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happens when you trust the experts”, one interviewee stated, referring to a thriving stand now 

two decades old. These sites serve as valuable socio-cultural tools for rebuilding public trust 

and increasing literacy in their approach by showcasing and orienting around understanding.  

Synergies and trade-offs 

Recreation and ecological management 

Urban forests, such as those in Zagreb, are managed for both recreational and ecological 

purposes. Erosion control, microclimate regulation, and biodiversity protection co-exist with 

public access and cultural value (such as the historical parks). On the contrary, social 

expectations for undisturbed forests may conflict with necessary silvicultural interventions. 

Actions perceived as “cutting trees” can damage trust unless carefully communicated and 

demonstrated over time. 

Decision Support Tools  

Current status and use 

Forest management in the LL relies on structured, legally mandated forest management plans, 

which are based on forest inventory data and approved by both relevant ministries (which are 

the Ministry of Agriculture, Fisheries and Forestry and the Ministry of Environmental Protection 

and Green Transition). While some digital systems and ecological monitoring are in place, no 

DSTs are used in the operational sense, as tools that support scenario analysis, ecosystem 

service prioritization, or multi-objective decision-making are not employed. 

Barriers to DST adoption 

The primary barrier is related to the lack of understanding what DST precisely is or can be. 

Many staff members operate effectively within the existing forest management planning 

framework but could surely benefit from tools that help integrate ecological, social, and climatic 

factors into a single decision space. 

Opportunity for DST introduction 

Despite the gap, the LL expressed openness to further explore the use of DST’s and that 

specifically in the light of user-friendly tools. DSTs could particularly assist in: 

• Communicating complex decisions to the public. 

• Visualizing trade-offs (e.g., between erosion control and timber). 

• Predicting disturbance impacts (e.g. vulnerability to windthrow). 

• A basic forest monitoring platform already exists and may serve as a foundation for 

expanded DST capacity in the future.
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3.5 Basel Canton 

 

3.5.1 Introduction- context 

The Basel Canton LL is located in the northwestern corner of Switzerland and spans the 

Cantons of Basel-Landschaft and Basel-City. They cover approximately 21,000 hectares of 

forest, representing nearly 40% of the region's total area of 554.6 km² (Figure 10). The forests 

are FSC and PEFC certified and are characterized by temperate mixed broadleaf stands, 

predominantly consisting of beech (Fagus sylvatica), Norway spruce (Picea abies), various 

oaks (Quercus spp.) and maples (Acer spp.), Silver fir (Abies alba). About 70% of the forested 

area is composed of hardwoods, with 30% softwoods, and the ownership structure is primarily 

public (around 17,000 ha), complemented by private holdings (approx. 4,200 ha). 

The interpretation of IFM in the LL defined by the law, it is embedded in national legislation, 

which mandates that forests must continuously and sustainably fulfil their multiple functions—

including production, protection, and conservation. This defined in both national and Cantonal 

law, the national law provides the foundation of legislation which is further detailed and defined 

by the cantons. The cantonal regulations operationalize this by promoting close-to-nature 

forest management, designating forest reserves, and requiring permits for tree felling to 

ensure ecological and social values are upheld. As implementation, this is reflected in its forest 

development plans (Waldentwicklungspläne, WEP). These plans are developed through a 

stakeholder participation process, guide long-term multifunctional forest management, 

emphasizing ecological conservation, protective functions, and social services. Management 

decisions are informed by regular forest inventories (e.g., the Swiss National Forest Inventory), 

a network of monitoring plots, so-called Kontrollstichproben, and mapping systems such as 

the forest stand carta. While formal decision support tools are not extensively used, the WEP 

process itself functions as a strategic tool guiding operational planning at the forest owner 

level. 

Provision of ecosystem services is generally high, especially for biodiversity, recreation, 

climate regulation, and groundwater protection, all rated 5/5 as seen in Figure 11, except of 

timber production (score=2). In the LL, timber production faces economic constraints due to 

Figure 10 Map of the Basel Canton LL (red circle) and its location in Switzerland. 
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limited regional markets, particularly for hardwood. The LL highlights the delicate balance 

between fulfilling legal mandates, adapting to ecological pressures, and meeting diverse 

stakeholder expectations—from recreation and conservation groups to infrastructure 

operators and forest owners. 

 

 

Figure 11 Radar graph of Ranking Ecosystem Services provisioning for the Basel LL. Ecosystem 
services; Timber/biomass, Non-timber products, Erosion, Protection, Biodiversity, Recreation, 
Landscape, Climate, and Groundwater were ranked 1-5. 5 represents the highest importance. 

As for implementing IFM in the LL, the main challenge revolves around combining all 

requirements of different stakeholders within the forest area under pressure of changing 

conditions due to climate change. The various stakeholders, who are mainly forest owners, 

leisure seekers, infrastructure and conservation organisations, have different requirements 

towards the forests. Thus, the challenge lies in finding and implementing compromises to 

satisfy all needs and requirements on an adequate level. Additionally, there is increasing 

pressure on the forest due to continuously growing numbers of visitors as the current national 

law allows accessing the forest and collecting of berries, fungi etc. Within the LL they see a 

gradual change of stakeholder requirements on forests, it is becoming more challenging to go 

from compromise to consensus.  Another conflict is that of the legal mandate, these needs to 

be fulfilled, and all forest functions need to be provided.  When looking at the regulation and 

their burdens, two views are present 

1. Cantonal office: they present regulations and instruments aid to implement integral 

approaches to forest management (e.g., financial support instruments). 

2. Forest owners:  they need to plan delicately to fulfil national/cantonal requirements and 

simultaneously to satisfy personal and economical interest. 

On the economic side, there is a challenge related to a decline in local markets, which is 

particularly significant for the timber industry. However, the main focus does remain on 

providing all forest functions and not seek profit maximization. Considering the resource 

allocation, financial support funds and contributions are paid out based on how well integrative 

forest management is implemented and applied by the individual forest owner. Here, some 

deviation from IFM regulations is allowed, but if deviations exceed thresholds and cantonal 

warnings are ignored, legal proceedings can be initiated. 
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3.5.2 Interview results 

Hindering factors and challenges 

Stakeholder participation fatigue 

Participation is the backbone of Basel’s forest strategy as it enforces compromises between 

socio-cultural and political trends and demands with the goals of forest owners and the 

provision of crucial forest functions.  On the downside, reaching various stakeholders 

proposes a challenge as a growing “fatigue” among stakeholders and even organisations, who 

feel over-consulted across various public planning processes. Additionally, some stakeholders 

expect more influence than the process can offer, leading to frustration. Moreover, individual 

forest users who are not involved in participation may later resist agreed-upon outcomes. 

Market limitations for timber 

Despite Basel’s legally embedded multifunctional forest management, economic conditions 

limit its capacity to optimize timber value chains. As explained in the interview, the region lacks 

a local wood industry, with most harvested wood (60–70%) being used for fuel rather than 

construction. This economic constraint results in forestry that is driven by public objectives, 

not markets, reducing incentives for active silviculture and long-term investment in value-

added timber products. 

Tensions between law, expectations, and operational realities 

Basel’s forest law enshrines integrative management by mandating that no single function 

should take precedence over others. However, in practice, certain protection or conservation 

measures (e.g. from the Nature Conservation Act) dominate specific areas, limiting 

multifunctionality. This tension between legal integrity and ecological necessity challenges 

planners, particularly as climate change increases the need for adaptive responses. As the 

interviewee stressed, the art lies in maintaining integration “without letting one objective 

exclude others”—a balance that is increasingly difficult to sustain. 

Enablers and Opportunities 

Deeply rooted tradition of multifunctional forestry 

Basel builds on a strong socio-cultural and institutional legacy of public forestry. As noted in 

the interview, even before development plans existed, foresters factored in public goods 

alongside timber. This foundational ethos, taught at ETH Zurich and embedded in Swiss 

forestry since the 19th century, supports a widespread internalization of IFM principles. It 

ensures that multifunctionality is not just a regulation but a norm. 

Participatory forest planning as a legal and cultural norm 

The WEP for Basel’s forest is not merely a technical document, but a participatory process 

that incorporates input from nature, recreation, and sports organizations. Originating from a 

rejected legislative draft in the 1990s, this process has become a political and cultural 

mainstay, ensuring legitimacy and transparency. Stakeholders co-create zoning frameworks 

that spatially prioritize biodiversity, recreation, or timber, enabling negotiation-based 

multifunctionality. 

Strategic vision  

The “Leitbild Wald beider Basel 2050” provides a shared political-ecological vision for forest 

development. It outlines long-term priorities including climate adaptation, increased native 

https://media.bs.ch/original_file/09a89be7e7a4faaf5ec610f88c2a723e6d0a3081/leitbild-fuer-den-wald-in-den-beiden-basel-2050.pdf
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species diversity, public accessibility, and integration of biodiversity in all forest functions. As 

a non-binding but widely endorsed strategy, it serves as a soft-law tool aligning environmental, 

social, and planning objectives across institutions and forest owners. 

Subsidies for Climate-Adaptive regeneration 

Basel offers substantial financial incentives (50–70% of costs) for tending young forest stands, 

climate-adaptive species planting, and rejuvenation. It was emphasized that this is a long-

standing environmental-economic policy, as one interviewee noted: “We have been providing 

financial contributions to forest owners for now 40 years.” Recent adaptations align these 

subsidies with DSTs like the TreeApp, ensuring promoted species match long-term climate 

resilience scenarios. 

Synergies and Trade-Offs 

Participation and legitimacy of forest zoning 

The participatory WEP planning results in widespread legitimacy and negotiated zoning for 

different uses (e.g., recreation, biodiversity). When excluded, individual users feel alienated 

from the outcomes, having not participated themselves. This reveals a socio-political 

challenge in turning procedural legitimacy into universal acceptance. 

Public service provision and declining markets 

Forests primarily fulfil public goals—recreation, water, biodiversity—and this is structurally 

supported. However, on the other hand, without a functioning timber market, wood use is 

largely restricted to fuelwood, which undermines climate goals for long-term carbon storage 

and economic viability. 

Decision Support Tools 

Forest development plans as strategic frameworks 

Though not a digital tool, the WEP functions as a planning-based DST, guiding interventions, 

setting spatial priorities (e.g., biodiversity zones), and aligning stakeholder expectations. It is 

backed by 15-year management commitments for public and larger private owners (starting 

from 25 ha), creating consistency in ecological and social service provision. 

Use of TreeApp and forest vegetation mapping 

Basel uses the TreeApp, a national-level digital DST, to select species resilient to future 

climate scenarios. This tool combines soil data, climate projections, and growth models to 

recommend appropriate regeneration species. However, technological limitations and cultural 

resistance remain: some foresters ignore TreeApp suggestions when they conflict with local 

tradition, preferring conifers despite DST recommendations for oaks or other broadleaves. 

One interviewee said that “the TreeApp is not emotional, it considers many trees, it might even 

recommend Tree of Heaven (Ailanthus altissima) if conditions allow for it, despite it being 

considered as invasive”. 

Barriers to uptake and interpretation challenges 

It is acknowledged that traditional norms and selective use of science sometimes undermine 

DST utility. Foresters may ignore DST support/outputs if they do not align with their own views. 

Furthermore, for small private owners, DST tools are often too complex, pointing to a need for 

simplified interfaces and capacity building. This comment is to be taken seriously as often DST 

https://www.tree-app.ch/?ftc=&ml=ft%2Ccb&mv=9%7C2660013%7C1185171&p=ch&pm=m
https://www.wsl.ch/de/news/welche-baumart-ist-klimafit-die-tree-app-liefert-antworten/
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tool development requires considerable resources for development and then do not find the 

intended application.   

 

3.6 Les Landes 

 

3.6.1 Introduction- context 

The Les Landes LL is situated in the Landes de Gascogne region of southwest France ( Figure 

12), represents a large-scale example of intensively managed coniferous forest, spanning 

3,000 hectares of primarily maritime pine (Pinus pinaster) plantations, the LL is notable for its 

size—unusually large in the regional context—and its location on poor, sandy, acidic soils 

under a temperate oceanic climate. The area is privately owned by a bank, but is connected 

to a broad range of different stakeholders, such as local residents, hunters, environmental 

NGO’s, fire-fighters, forestry companies but is also a place where research takes place. 

IFM in Les Landes LL is interpreted as the integration of ecological and social challenges, as 

well as climatic and biotic threats, in the service of productive forest management. It includes 

e.g. also measures such as: 

• Conservation of biodiversity hotspot (laguna, hardwood patches, broadleaved within 

plots, open areas) 

• Setting aside old-growth pine plots 

• Installation of broadleaved species hedgerows to improve the resilience and health of 

the pine stands 

The LL achieves high scores in ecosystem service provision related to timber (score=5), 

biodiversity (score5), and climate regulation (score=4). Ongoing efforts aim to better integrate 

Figure 12 Map of the Les Landes Living Lab and its location in France. 



TRANSFORMIT  – Deliverable 4.1 
 
 

37 
 

ecological concerns without undermining economic viability (Figure 13). Key tensions include 

managing deadwood to foster biodiversity while mitigating pest risks, and reconciling fire 

prevention strategies with habitat continuity and natural regeneration. Productivity remains a 

core objective, with an average timber stock of 350 m³/ha (pre-harvest), annual growth of 14 

m³/ha, and average annual use of 86 m³/ha (as of 2020). In doing so, the LL collaborates with 

researchers and organizes stakeholder consultations to improve legitimacy and align 

management with social expectations. 

 

Figure 13 Radar graph of Ranking Ecosystem Service provisioning for the Les Landes LL. Ecosystem 
services; Timber/Biomass, Non-Timber products, Erosion, Protection, Biodiversity, Recreation, 
Landscape, Climate, and Groundwater were ranked 1-5. 5 represents the highest importance. 

IFM in Les Landes is supported by certification efforts (recently FSC certified in 2024, in 

addition to PEFC) and the adoption of tools such as the Index for Biodiversity Potential (IBP), 

a tool developed by le Centre national de la propriété forestière , i.e., a French public body for 

private forest owners. The tool is developed for forest managers to easily assess and score 

the potential of forest stands to host biodiversity in their daily management. The IBP was 

created in 2008 (Larrieu & Gonin, 2008) in order to help forest managers to take into account 

ordinary taxonomic biodiversity in routine management. It is an indirect and composite 

indicator which pools ten factors, identified as influencing the capacity of forest stands to 

support animal, plant and fungal species.  To further monitor and support decision making, 

forest management plans, forest inventories (including data on regeneration, tree composition 

and annual growth) and GIS-based planning tools are applied. In addition, trials are conducted 

on applying continuous cover forestry approaches in the LL. 

While implementing IFM, the main challenges revolve around maintaining the productive and 

commercial viability of the property under growing threats, i.e., storms, forest fires, pest' 

outbreaks, droughts, and the impacts of a high number of visitors. Challenges regarding the 

day-to-day activities relate to objectifying field decisions in favour of biodiversity through robust 

scientific studies. Such include the introduction of new tree species, the allocation of ecological 

corridors, but also water management. This is followed by a point of tension that emerges 

around clear-cutting, a practice that is used within the LL, while one interviewee recognises 

the ecological benefits of open areas, the practice of clear-cutting itself generates backlash 

from other stakeholder groups. Here, there is a need for scientific evidence on the advantages 
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and disadvantages of clear-cutting, as the LL perceives the evidence to be lacking. Further 

conflicts and trade-offs in achieving further management objectives are: 

• Management of understory and border for fire safety in the face of natural regeneration 

and biodiversity 

• Deadwood management and the risk of pest outbreaks (e.g. bark beetle) 

• Economic profitability of maintaining old-growth forest compared to the conventional 

silvicultural itinerary, without financial compensation 

In the light of resource allocation or budget constraints related to IFM, there is an absence of 

a payment scheme for ecosystem services and biodiversity. It is highlighted that the production 

of pine and its generated income is the source for financing measures for biodiversity 

conservation (laguna restauration, planting and tending of broadleaved species). Every 

decision to implement additional ecosystem services or measures for biodiversity 

conservation rests with the forest owner and their willingness to sacrifice income for that.  

 

3.6.2 Interview results 

Hindering Factors and Challenges 

Standardized certification schemes limit local adaptation 

Certification schemes such as FSC and PEFC—while important for market legitimacy—pose 

operational challenges due to their one-size-fits-all approach. Technologically, they impose 

ecological criteria (e.g., minimum broadleaf percentages) that disregard local soil conditions 

and legacy practices. As noted by the interviewee, “certification does not pay enough attention 

to the local context, considering management, soil and site characteristics”, often pushing 

managers toward replanting rather than retention, meaning “to work with what tree species 

are already there”.  

Social perceptions and clearcutting criticism 

A growing socio-cultural barrier is national-level criticism of clear-cutting, often without 

understanding the specific ecological rationale behind it, particularly for light-demanding 

maritime pine. The social pressures have shifted the discourse, originally stemming from 

critiques of Douglas fir, which has increased reputational risk for conventional practices. 

Managers now feel pressured to adjust because of a perceived failure, even when practices 

are deemed sound. They are continuously urged to demonstrate alternative methods, such as 

continuous cover forestry, which may be suitable to some extent but not a substitution. 

Economic burden of diversification and broadleaf integration 

Efforts to introduce broadleaved species face significant economic obstacles. While 

environmentally beneficial, positively affecting biodiversity, improving water regulation, and 

enhancing resilience, planting and protecting broadleaves is far costlier than planting pine. It 

was emphasized that the profitability is uncertain, even with subsidies (a political-economic 

enabler) the overall expense remains a hindrance. Technologically, fencing and maintenance 

requirements are cost-intensive, while long-term returns are uncertain under current market 

conditions. 

Conflicting demands in the face of climate change adaptation 
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Environmental and political demands intersect around understory management. Firefighters 

favour frequent understory clearing (every 1–2 years) to reduce the wildfire risk. From the 

biodiversity conservation perspective, it is advocated, from biodiversity conservation, for 

longer intervals (up to 10 years) to preserve valuable habitats. The resulting compromise (5-

year cycle) reflects a necessary, but pressured, balancing act between conservation and 

public safety priorities, shaped by stakeholder engagement and guidance. 

Enablers and opportunities 

Internal professional conviction and adaptive culture 

A key socio-cultural enabler is the professional commitment of forest managers like the LL 

representative and his colleagues, who enforce IFM as part of their approach, which is 

enhanced by training. “It directly comes from the forest engineers that believe it’s the correct 

way to proceed”, they stated. This cultural alignment ensures that IFM is not externally 

imposed, but internally motivated, anchored in principles and long-term thinking. This internal 

cohesion supports consistency, experimentation, and credibility in management. 

Collaborative objective setting with the forest owner and stakeholders 

Politically and economically, the LL benefits from ownership by a bank that demands 

sustainability but allows flexibility. The owner requires certification and reporting but also 

supports conservation measures and long-term planning, such as the implementation of the 

IBP. Ecological and financial objectives are negotiated every five years through 

institutionalized planning processes, giving the manager space to adapt based on field 

conditions and stakeholder feedback. The LL team organizes stakeholder workshops that 

bring together forest users (recreation), NGOs, and the private sector to co-define ecosystem 

service priorities. These workshops address socio-cultural tensions, align expectations, such 

as setting biodiversity goals. Politically, these processes build support beyond compliance, 

while culturally they foster a shared understanding of forest’s multifunctionality. 

Investment in ecosystem services as heritage management 

The management philosophy explicitly treats the LL area not just as a timber asset, but as a 

provisioner of a bundle of ecosystem services, considering water, biodiversity and carbon 

storage. This reflects an environmental-economic synthesis, positioning long-term resilience 

and multifunctionality as forms of value generation. Actions such as wetland restoration and 

buffer plantings are framed as strategic estate management, not conservation detours. A key 

environmental and technological enabler is the regular use of the IBP as a biodiversity 

monitoring and communication tool (as also requested by the landowner). The team applies 

the IBP method to score their forest stands across structural, compositional, and site-based 

ecological criteria. This approach supports internal ecological reflection, allows for 

comparative analysis between stands, and helps communicate biodiversity levels to both 

forest owners and certification bodies. The IBP has been adapted and implemented voluntarily 

in the Les Landes LL, showing its relevance beyond regulatory obligations. This monitoring 

system helps validate IFM efforts and adds scientific legitimacy to landscape-level planning 

and biodiversity claims. 

Synergies and Trade-Offs 

Fire prevention and biodiversity management 
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Fuel load management supports both fire safety and stand access, which benefits multiple 

stakeholders. On the flipside, the political pressure for frequent intervention to reduce the risk 

of fire conflicts with the goal of promoting habitat preservation.  

Certification and context sensitivity 

The applied FSC and PEFC certification provides economic and reputational benefits and 

standardises minimum ecological practices. Rigid criteria may lead to suboptimal or even 

counterproductive decisions, especially considering the lack of understanding of the local 

context by the certifiers. 

Species diversification and economic costs 

Broadleaves enhance biodiversity, water and climate adaptation. But their high cost creates 

an economic burden, but the incentives are perceived insufficient incentives to promote the 

uptake. 

Decision Support Tools 

Current use of DSTs and expert input 

DST use in the Les Landes LL is focusing on mathematical growth and price curve modelling. 

Economically, the forest managers use growth-yield models and timber price curves to inform 

harvesting decisions. These models help align rotation timing with market fluctuations but do 

not yet integrate ecological variables, indicating a technological limitation in multi-criteria 

planning. In addition, mainly via expert consultation, they use tools like ForestGALES (used 

to model windthrow vulnerability) to guide decisions such as rotation length, particularly in 

response to increasing climate-related disturbances, which is in this case windthrow, 

supported and consulted by experts. 

Flexible management plans and reactive capacity 

Each forest operation is embedded in a time plan with a ±/-4 year margin, offering operational 

flexibility. This allows managers to delay or accelerate interventions in response to ecological 

feedback or market dynamics, supporting both resilience and efficiency. 

Role of IBP as a decision supportive scoring 

The IBP provides a framework for decisions related to biodiversity elements, allowing to 

identify low-scoring stands and consider targeted improvements, such as deadwood retention, 

species diversity, or understorey complexity. However, its integration is currently mostly in 

monitoring, reporting and communication. 

Potential for scenario-based tools 

One interviewee indicated that while current planning relies on a mix of expertise and 

mathematical models, there is interest in formalizing scenario-based tools. These could 

simulate fire, economic returns, or biodiversity trade-offs, especially if co-developed with 

practitioners. Integrating such tools would fill a technological gap in connecting biodiversity 

goals with forest economics. 

 

 

https://www.wsl.ch/de/news/welche-baumart-ist-klimafit-die-tree-app-liefert-antworten/
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3.7 Catalunya - Moianès  

 

3.7.1 Introduction – Context 

The Catalunya – Moianès LL lies in the North-Eastern Spain, which has plenty of potential for 

engaging in IFM within the Mediterranean context (Figure 15). The LL covers approximately 

30.000 hectares, 27.214 of which is covered by forests. The forests are characterized by a 

diverse mix of species, with Holm oak (Quercus ilex), Pubescent oak (Quercus humilis), Black 

pine (Pinus nigra), Scots pine (Pinus sylvestris), and Aleppo pine (Pinus halepensis) 

dominating the landscape (Figure 14). These forests are primarily privately owned (99% of the 

forested area is privately owned). To manage these forests, in total 150 forest management 

plans are implemented, covering 19.916 hectares. To unify these forests, vision-wise, the 

region is working on 4 so-called Joint Forest Management Plans, 2 of which of them are 

already in force.  

 

 

Forest management in Catalunya - Moianès LL is shaped by both environmental and socio-

economic factors. IFM specifically, is interpreted in the LL as a nature-based solution to better 

achieve biodiversity conservation in the Mediterranean. Within this interpretation, the 

landscape view is important, referring to the so-called TRIAD approach1 as a way to combine 

conservation, production, and multifunctional forests. This is also translated in the 

management principles as the principles of natural regeneration, continuous cover forestry 

and the use of autochthone tree species are already applied. To monitor the progress towards 

 
1 See Box C11 - A novel TRIAD approach to increase resilience of the forest landscape to global 
change: or how to make a better omelette without cracking too many eggs (C. Messier, M.G. Betts, R. 
Tittler, A. Paquette) from Krumm et al. (2020) 

Figure 14 Map of the Catalunya - Moianès LL and its location in Spain. 
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IFM, just as in Les Landes LL, the IBP is used. Further the nature protection administration 

reviews the forest management plans regarding conditions or limitations related to protected 

species or habitats.  

The goal is to have multifunctional forest management, which is demonstrated in the ranking 

of ecosystem services provisioning (Figure 15). Within this ranking, timber production 

(score=5) and recreation (score=5) score the highest, on the lower side, erosion (score=1) 

and non-timber products (score=2) score the lowest. As a way to promote ecosystem services, 

grants are implemented, an example is the voluntary credit system (Climate Credit System of 

Catalunya), which also aims to cover the loss of income. 

 

The main challenges for the implementation of IFM are related to disturbances such as 

drought, wildfire and the conflict between biodiversity conservation and wood production in 

areas where management is introduced. Further, a lack of management in the past has led to 

an increased predisposition towards disturbances, especially wildfires, prompting many 

owners to intensify logging operations. There is also a natural shift in species toward oak, 

which links to the impact of start towards the role of grazing from livestock on stand 

regeneration. The question if this tree species shift could be counterproductive to timber 

production in comparison to conifer plantations is widely discussed amongst forest owners. 

Relating to the social dimension, there are culturally embedded habits that contradict with 

some integrative management measures as e.g. retaining deadwood. Forest practitioners 

have always worked with regards to the removal of deadwood for a number of reasons, one 

Timber / Biomass

Non-timber products

Erosion

Protection

BiodiversityRecreation

Landscape

Climate

Groundwater

Ranking Ecosystem services provisioning 
Catalunya - Moianès LL

Figure 15 Radar graph of Ranking Ecosystem Services provisioning for the Catalunya – Moianès LL. 
Ecosystem services; Timber/biomass, Non-timber products, Erosion, Protection, Biodiversity, 
Recreation, Landscape, Climate, and Groundwater were ranked 1-5. 5 represents the highest interests. 
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being the reduction of fuel loads for lowering the risk of forest fires. In the face of these 

challenges, there is a need for: 

• Further knowledge development on IFM in the LL  

• Tailored knowledge transfer and demonstrations to stakeholders, within and outside 

the forestry and the forest sector   

• Well-designed training to forest professionals  

• Monitoring of best practices 

 

3.7.2 Interview results 

Hindering factors and challenges 

Post-disturbance management uncertainty 

There is widespread confusion among forest owners and practitioners about how to manage 

damaged stands after drought, fire, windthrow, or pest outbreaks. Technological guidance is 

limited, and political messaging has been contradictory: “For years we told landowners to 

remove all deadwood to reduce fire risk, now we’re saying leave it for biodiversity”, said one 

interviewee. This shift — while environmentally justified — highlights a gap among forest 

owners. 

Cultural and implementation gaps 

Tradition hinders the shift to an adapted management regime. Traditional low-intervention 

forest management is dominant, and many landowners do not perceive a need for change. 

“It’s not a question of how, it’s a question of why”, one interviewee stated. Despite 

environmental and political pressures to adapt, the voluntary nature of forest planning and low 

engagement among absentee owners hinder implementation. Additionally, in forests that have 

been traditionally managed for production purposes (i.e., Holm oak groves for firewood), the 

idea of reducing harvesting intensity linked to shorter time periods between thinnings is 

challenged by the economic profitability of these lighter thinnings. As one of the interviewees 

put it: “the costs of forest management are so high that we have to concentrate harvesting in 

few operations that are cost-efficient independently”. 

Regulatory and bureaucratic barriers 

Although several areas fall under Natura 2000 and biodiversity protection mandates, 

stakeholders described a lack of a clear authority or centralized governance body to 

coordinate actions. Politically, responsibilities are fragmented, and economically, incentives 

are limited or poorly timed. Bureaucratic rules (e.g., work period restrictions during fire-prone 

seasons) make timely responses difficult: “Even when we want to act quickly after a 

disturbance, the system slows us down.”. 

Enablers and opportunities 

Widespread forest management plans 

Politically and administratively, a major enabler is the fact that over 73% of the total forest area 

in the LL has approved management plans. These plans, though not always actively 

implemented, provide a structured entry point for IFM-compatible practices. They also offer a 

bridge between forest owners and institutions. “They’re not perfect, but they give us something 

to start from”, noted one interviewee. 
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Technical continuity with traditional practices 

Many traditional practices already reflect IFM values. CCF, natural regeneration, and selective 

thinning are longstanding practices. This technical alignment reduces the need for radical 

change; what is needed is a governance and communication framework that contextualizes 

these practices under IFM. “We’re already doing this—we just haven’t been calling it IFM”, 

said one interviewee. 

Policy support for Nature-Based Solutions 

Political alignment between IFM and broader EU policy developments, such as the Nature 

Restoration Law, was seen as a major enabler. This support lends legitimacy to IFM and 

facilitates resource mobilization. “The EU is finally pushing in the same direction as we are; 

it’s no longer just us promoting biodiversity, it’s policy”, one interviewee stated. 

Ecosystem Services incentives 

Economic and political drivers are converging through initiatives like the Catalan Climate 

Credit System. These provide financial compensation for habitat tree marking, deadwood 

retention, and promoting biodiversity. One interviewee noted, “we’re starting to see money for 

more than just timber provision; and that changes how people think about forests.” However, 

there is also recognition that these incentives must scale up to be truly transformative. 

IFM as a governance bridge 

Stakeholders agreed that IFM is not just a management method but that it can also be 

regarded as a governance tool. In a fragmented landscape, IFM serves as a platform to 

mediate conflicting goals among owners, conservation authorities, and fire prevention 

objectives. One interviewee said, “we don’t need IFM only for the forest, we need it for the 

institutions managing the forest.” 

Synergies and trade-offs 

Fire prevention and biodiversity integration 

Traditional management focused on fuel reduction (e.g., selective thinning, continuous cover 

forestry) naturally supports structural complexity, which is also beneficial for biodiversity. A 

shift towards deadwood retention clashes with long-standing fire-prevention norms. “People 

are confused; Before it was all about cleaning the forest, now we say: keep it messy,” one 

interviewee noted. Without a shared communication strategy tensions will persist among 

stakeholders. 

Species shift and ecological transition 

Natural oak regeneration enhances drought and fire resilience, aligning with environmental 

and political goals for climate adaptation. The lack of agreed-upon protocols leaves forest 

owners unsure how to act post-disturbance; some harvest intensively, others do nothing. This 

will lead to inconsistencies and make it difficult to implement across the landscape fire 

prevention measures and biodiversity integration. 

Private ownership and fragmented engagement 

The existence of management plans provides a legal and governance framework to engage 

with private owners. On the contrary, many owners are challenging to mobilise, and their 

motivations vary. As one LL interviewee said, “You can’t push IFM. You have to convince 

people it fits to what they already believe and do.” 
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Subsidies and multifunctional goals 

Payments for ecosystem services help reconcile economic and ecological goals. Owners are 

increasingly willing to implement biodiversity-enhancing actions if compensated. Bureaucratic 

processes and limited financial coverage, however, often discourage their participation. “The 

grants help,” said a one interviewee, “but they don’t cover the work, and the process of 

applying for financial support are time consuming and often quite complicated.” 

Decision Support Tools  

Current use and limitations 

DSTs are largely absent from operational planning in this LL. Stakeholders reported reliance 

on cartographic overlays, expert judgment, and field experience, but little exposure to 

scenario-based or spatial prioritization tools. “We don’t have a tool that tells us what to do after 

a fire,” said one interviewee. The lack of trusted, transparent, and accessible DSTs limits 

adaptive management and coordinated planning. 

Barriers to adoption 

There is a lack in understanding of DSTs and therefore these tools are seen as opaque (“black 

boxes”), unfit for small-scale or Mediterranean contexts, and difficult to use without training. 

“Even if it’s good, if I don’t understand how it works, I won’t use it,” one interviewee explained. 

Trust is a major issue, especially when DSTs are developed externally without user 

involvement. 

Opportunities for development 

The interviewees emphasized a desire for DSTs that integrate environmental data (e.g., soil, 

vegetation, fire risk) with management goals. There is strong support for co-designed tools 

that: 

• Offer landscape-level prioritization for post-disturbance response or corridor planning, 

• Are visual and intuitive enough for landowners and planners alike, 

• Are built with and for local users, improving both transparency and uptake. 

One planner summarized: “We need tools that are simple, visual, and speak our language , 

not something dropped on us from above.” 

 

4. The role of policy 

Previous research indicates that policy is a key factor influencing the uptake of IFM and IFM-

like concepts by forest owners and managers, either as a supporting or hindering factor 

(Aggestam et al., 2020; Borrass et al., 2017; Konczal et al., 2023; Maier & Winkel, 2017; 

Sotirov & Arts, 2018). Konczal et al. (2023) emphasize that policy operates as a “two-way 

street” in shaping IFM adoption, exerting both top-down and bottom-up influences. EU and 

national policy instruments can promote or inhibit IFM implementation by forest practitioners, 

while the adoption of IFM practices, or the perceived necessity for such practices in response 

to forest disturbances, can, in turn, influence the integration of IFM principles into national and 

EU-level policy frameworks. 



TRANSFORMIT  – Deliverable 4.1 
 
 

46 
 

These dynamics underscore the interconnections of the LLs with TRANSFORMIT T3.3. Task 

3.3 aims to identify a supportive policy framework for IFM by analyzing the political relevance 

and operationalization of IFM concepts across key policies and governance structures. The 

work complements well the aim of this deliverable, which determines policy, societal, and 

economic factors that facilitate or hinder IFM implementation, including the political drivers 

and barriers that were identified in the LLs and discussed in this deliverable. 

Within T3.3, semi-structured interviews were conducted at the EU level with forest policy 

stakeholders, complemented by literature (see  Aggestam et al., 2020; Beland Lindahl et al., 

2023; Borrass et al., 2017; Konczal et al., 2023; 1; Maier & Winkel, 2017; Sotirov et al., 2020; 

Sotirov & Arts, 2018; Wilkes-Allemann & Lieberherr, 2020). These sources highlight several 

policy-related factors that support or hinder both the incorporation of IFM into management 

practices (top-down) and its integration into policy frameworks (bottom-up). Preliminary 

findings identify the following key factors (the final results of T3.3. will be presented in 

Deliverable D3.4, which is due in Month 36): 

• Leadership, authority, and political change (including political priorities/agendas) 

• Policy coherence (vertical and horizontal) and cross-sectoral impacts 

• Policy instruments (regulatory, economic/market, and informational/persuasive) 

• Regional variation (e.g., forest types, landscapes, and governance capacities across 

the EU) 

• Policy barriers and regulatory burdens (“red tape”) 

• Actors’ roles in management and decision-making (including state intervention and 

owners’ involvement in managing their forest, plus policy decisions) 

In addition, T3.3 conducted a policy document analysis—validated through interviews with 

policy stakeholders—at both EU and EU Member State levels. The analysis considered the 

following criteria (Table 1). 

 

Table 1 Criteria and related categories included in T3.3’s policy document analysis 

Criterion Categories 

Type of policy instrument Regulatory, economic, informational, procedural 

Land management regime related to IFM Land sharing, Land sparing, Mixed 

Level of ambiguity Degree of specificity regarding forest management provisions 

Perceived policy effectiveness Gap between policy goals and current outcomes 

 

The policy analysis aligns with previous research, emphasizing that regulatory instruments are 

central to promoting and implementing IFM. Key EU-level examples include the EU 

Biodiversity and Forest Strategies, the Birds and Habitats Directives, and the Natura 2000 
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network. The Nature Restoration Regulation is also expected to exert significant influence, as 

it mandates that Member States must create national restoration plans with specific targets 

for habitats like forests, prepare them through participatory and transparent processes, and 

report on progress. The plans must detail how they will restore at least 20% of the EU's land 

area by 2030, with forest-specific goals including increasing standing deadwood, moving 

towards uneven-aged stands, and improving forest connectivity and the abundance of 

common forest birds.  

Economic tools, such as grants and subsidies, e.g., under the Common Agricultural Policy, 

can support IFM implementation; however, successful schemes tend to operate more 

effectively at the national rather than the EU level. Private funding mechanisms and market-

based tools, including certification schemes (e.g., FSC and PEFC, as well as the proposed 

EU closer to nature certification scheme), are also identified as influential. Private funding and 

certification schemes are often contested due to differing stakeholder views relating to their 

degree of voluntariness, potential underlying interests, etc.  

The guidelines on Closer-to-Nature Forest Management represent the most comprehensive 

voluntary policy instrument for IFM at the EU level. Its effectiveness, however, is debated. 

Critics argue that it adds little value, as many forest managers already apply similar practices; 

others view its voluntary nature as limiting enforceability. Conversely, supporters view it as a 

valuable reference tool that can guide practitioners interested in adopting closer-to-nature 

management but who lack the necessary expertise, training and educational tools that foster 

guidance for implementation. 

Drawing on these inputs, the results of each LL presented in this deliverable (i.e., context 

derived from the LL document and workshop, and interview results) were reviewed. A cross-

case comparison was then conducted to identify political drivers and barriers specific to each 

LL. These political factors were synthesized to highlight commonalities in supportive and 

hindering elements across contexts. The synthesized results are presented in Error! R

eference source not found. below. The analysis and comparisons were supported by AI-

assisted tools (ChatGPT and the MAXQDA AI component). All AI-generated outputs were 

rigorously reviewed by multiple authors across several rounds and cross-checked against 

interview transcripts to ensure validity and accuracy. 

 

Table 2 Policy- and Governance-Related Supporting and Hindering Factors for IFM in the Living Labs. 

Living Lab (LL) Supporting Policy / Governance Factors Hindering Policy / Governance Factors 

Lapland 
(Finland) 

• 2014 Forest Act reform legalized 
Continuous Cover Forestry (CCF), and is 
the legal basis for diverse management 
approaches; 

• Strong state ownership and guidance by 
Metsähallitus create institutional 
leadership; 

• National political discourse around 
carbon and biodiversity raises IFM 
legitimacy 

• Legal compliance and legal caps (e.g., 
≤0.3 ha for natural regeneration) 
discourage local innovations and constrain 
management flexibility on CCF principles; 

• Carbon accounting and climate policy 
debates create political uncertainty; 

• Land use conflicts are present among 
stakeholders (e.g., in the Sámi region) 

Central 
Bohemia 
(Czechia) 

• Autonomy of pilot area within Lesy ČR 
allows experimentation; 

• State support and research links provide 
a safe institutional space for innovation 
and demonstration 

• Fragmented governance between forestry 
and hunting sectors (game browsing); 

• Weak cross-sector coordination leads to 
regeneration failures; 

• Institutional conservatism and limited 
incentives to scale IFM nationally 
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Styria (Austria) • Austrian Forest Law explicitly 
acknowledges multiple forest functions; 

• ÖBf’s internal Ecoplan system 
institutionalizes IFM within corporate 
policy; 

• Legal priority for protective functions 
supports a diverse ecosystem-based 
management 

• Conflicting legal duties (liability for 
deadwood, bark beetle control, safety) 
restrict IFM practices; 

• Bureaucracy permitting for interventions; 

• Public/political pressure to maintain “tidy” 
forests 

Zagreb City 
Forest 
(Croatia) 

• Municipal governance and co-funding by 
City of Zagreb enable multifunctional 
IFM; 

• FSC certification ensures policy 
alignment with traditional and 
sustainable management standards; 

• Multi-stakeholder governance fosters 
legitimacy and participation 

• Public/media opposition to interventions 
(e.g., tree felling) of high political 
sensitivity; 

• Friction; 

• Limited adaptive flexibility due to rigid 
regulations 

Basel Canton 
(Switzerland) 

• Strong canton-level forest strategy of 
IFM principles from the law; 

• National integration of  DSTs (TreeApp 
and WEPs); 

• Policy emphasis on climate adaptation 
promotes resilience; 

• Institutionalized stakeholder participation 
in the management: 

• Incentives for climate adaptive measures 

• Stakeholder participation and general 
acceptance of outcomes WEPs. 

• Tension in between operational realities 
and regulations in the light of balancing 
ES 

Les Landes 
(France) 

• Policy alignment with EU Natura 2000 
and restoration strategies; 

• Strong institutional awareness of 
disturbance resilience; 

• Collaboration between owner and 
stakeholders and management 

• Fragmented authority for post-disturbance 
action and unclear coordination; 

• Bureaucratic constraints (permitting, 
timing); 

• Lack of context-adapted incentives to 
cover the management costs for 
biodiversity conservation measures such 
as species diversification 

Catalunya – 
Moianès 
(Spain) 

• High coverage of approved management 
plans (73%) links owners to state 
oversight; • EU and national policy 
momentum for nature-based solutions; 

• Many owners with management plans, 
providing potential policy anchor; 

• Incentives for promoting various ES, 
such as credit systems 

• IFM as a governance tool for mediating 
stakeholder conflicts 

• Regulatory and bureaucratic barriers, 
especially related to fire and biodiversity 
conservation; 

• Absentee ownership and low engagement  

 

4.1 Cross Living Lab summary 

Common supporting factors 

1. Institutional or organizational leadership 

Strong state or enterprise actors (Metsähallitus, ÖBf, City of Zagreb) drive IFM 

adoption, where they internalize sustainability objectives 

2. Formal legal and planning frameworks 

National or EU-aligned forest laws recognizing multiple functions (Austria, Finland, 

France, Spain) and widespread management plans (Les Landes, Catalunya) provide 

enabling structure 

3. Integration with higher-level sustainability policies 

Climate adaptation, biodiversity, and carbon agendas (Lapland, Basel, Styria) 

strengthen political legitimacy for IFM 
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4. Certification and participatory processes 

FSC or multi-stakeholder governance (Zagreb, Styria) foster trust and procedural 

legitimacy, even in politically sensitive contexts 

 

Common hindering factors 

1. Fragmented governance and unclear mandates 

Forestry often operates separately from hunting, fire, nature conservation, or 

municipal planning authorities (Central Bohemia, Les Landes, Catalunya, Zagreb). 

2. Conflicting legal obligations 

Safety, salvage logging, and pest-control rules often override ecological or structural 

retention goals (Styria, Lapland). 

3. Administrative and bureaucratic inertia 

Complex permitting and slow administrative processes for climate change adaptation 

forest management, and post-disturbance actions (Les Landes, Catalunya). 

4. Weak incentives for scaling innovations 

Even when pilots succeed, there is a lack of regulatory or financial levers to 

mainstream IFM (Central Bohemia, Catalunya) limiting its diffusion. 
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5. Discussion and conclusion 

While implementing IFM, the LLs are constrained by a set of recurring structural, cultural, 

political and economic barriers. A common theme is the traditional view, deeply rooted in 

professional norms and traditional perceptions, particularly in contexts where change is seen 

as a disruption to long-standing practices (e.g., the management of deadwood in the context 

of fire prevention or shifting further from traditional close-to-nature forest management to 

ecological forestry) or public expectations. Specifically, in the urban context, public 

opposition—often amplified through (social) media—poses significant challenges in 

communicating with the broader public, as emphasized by LL representatives. Stakeholders, 

particularly landowners or frequently consulted parties, often exhibit fatigue and 

disengagement. Across various LLs, a tension exists between regulatory and bureaucratic 

frameworks—such as certification and political structures—and the local operational level, 

which often lacks the flexibility, resources, or contextual freedom needed for effective 

implementation. An example is the legal obligations for deadwood removal in Styrian LL, or 

certification schemes (e.g., PEFC or FSC) that require ecological measures that may not align 

with the local context. Another recurring barrier is the lack of coordination between forest and 

wildlife management, especially where browsing pressure undermines natural regeneration 

efforts.  Economic constraints, including a lack of financial incentives for biodiversity measures 

and limited profitability of ecologically valuable species, especially in private forests, reduce 

the appeal of IFM practices.  

Despite these challenges, several enabling factors boost IFM across the LLs. A frequently 

mentioned driver is the presence of highly motivated, ecologically skilled teams and individuals 

who serve as well-accepted experts and act as multiplier agents within their organizations. 

Within the LLs, pilot zones or smaller forest units, where forest practitioners have been able 

to experiment with innovative practices. These serve as learning hubs and have demonstrated 

their effectiveness by providing concrete, location-based evidence of ecological methods that 

promote peer learning and trust, as visual experiences enhance comprehension. Additionally, 

IFM is repeatedly framed as a resilience strategy in response to biodiversity decline and 

climate impacts.  In this context, internal strategies or forest laws that mandate 

multifunctionality or ecosystem service provision further enable IFM integration. Financial or 

political backing, such as municipal investment, payment schemes for ecosystem services, or 

institutional policies prioritizing ecological outcomes, has also played a key role in reducing 

opportunity costs and legitimizing biodiversity-oriented decisions. Where participatory 

processes are well structured, stakeholder involvement has enhanced social legitimacy, 

particularly in regions where multifunctionality and long-standing sustainable forestry traditions 

are culturally embedded. 

Decision support tools  

Across the LLs, the use and understanding of DSTs vary. Most LLs rely on traditional forest 

management plans, which can be supported by empirical yield tables, supplemented by local 

expertise and monitoring, while true multi-objective or scenario-based DSTs are rarely used 

in practice. Tools like Motti and MELA, used in the Lapland LL, offer valuable stand-level 

simulations for forest growth and yield; however, they are not fully optimized for continuous 

cover forestry or biodiversity planning. Where tools are used, such as DINA in Austria, 

TreeApp in Switzerland, or IBP in France and Catalunya LL, they tend to support specific 

functions like biodiversity planning, climate-adapted species selection, or ecological 

monitoring (e.g., with GIS applications to inform their decision). In the case of Les Landes, 

DSTs are also used in conjunction with external experts, such as ForestGALES, which is 

http://www.forestdss.org/wiki/index.php?title=Motti
http://www.forestdss.org/wiki/index.php?title=MELA
https://www.tree-app.ch/?ftc=&ml=ft%2Ccb&mv=9%7C2660013%7C1185171&p=ch&pm=m
https://www.cnpf.fr/ibp-index-biodiversity-potential
https://www.forestresearch.gov.uk/tools-and-resources/fthr/forestgales/
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employed to assess windthrow vulnerability. This assessment informs decisions on rotation 

length in the face of climate disturbances. Recurrent barriers include perceived complexity, 

lack of local adaptation, and limited training or exposure, particularly among small-scale or 

private forest owners. However, there is strong expressed interest in co-designed, user-

friendly DSTs that integrate ecological, operational, and social dimensions. Stakeholders 

highlight the need for tools that are intuitive, spatially explicit, and capable of visualizing trade-

offs and (post-)disturbance scenarios. The LLs underscore that successful DST adoption 

hinges not only on technological sophistication but on contextual relevance, transparency, and 

practitioner involvement from the outset. 

Outlook 

The LLs demonstrate that IFM can offer a viable solution to tackle forest management 

challenges that we face today. It provides a flexible and context-sensitive approach for 

reconciling biodiversity, climate resilience, and other ecosystem services. Looking forward, 

the further incorporation and acceptance of IFM in the LLs will depend on targeted 

development, capacity building, institutional alignment, well-designed participatory processes, 

and tailored knowledge transfer. A key opportunity lies in strengthening field-based 

demonstration and peer learning platforms, enabling practitioners to observe and exchange 

experiences in real operational contexts.  

However, several critical knowledge gaps and capacity needs must be addressed to support 

this transition. Post-disturbance management remains a significant area of uncertainty, with 

LLs lacking clear frameworks on when and how to intervene, e.g., after fire (especially in 

relation to conservation measures such as deadwood management), drought, windthrow, or 

pest outbreaks.  One example repeatedly mentioned was how to weigh salvage logging 

against the retention of biodiversity. Ecological outcome monitoring is another point for further 

consideration: some of the LLs are in an early implementation phase of IFM and lack long-

term biodiversity and regeneration data. This hinders their ability to convince sceptical peers 

and institutions. Furthermore, many practitioners struggle with the usability and 

trustworthiness of DSTs, often perceiving them as overly technical, “black-box”-like, or ill-

suited to specific contexts. Operationalizing multifunctionality also requires practical tools and 

training, as forest managers often lack guidance on how to balance ecosystem services in 

day-to-day decisions. In urban and peri-urban settings, public communication and acceptance 

remain ongoing challenges, with a limited number of forest professionals trained in ecological 

storytelling or conflict-sensitive engagement. Addressing these issues requires a concerted 

effort to build capacity through practitioner training, co-design of usable tools, cross-site 

demonstration exchanges, stakeholder communication training, and improved data literacy. 

Promoting IFM into institutional education and policy will be key to its lasting impact. 

At the same time, forest managers, especially in the private ownership context, require access 

to (less bureaucratic) economic incentives, use of monitoring tools, and adaptive planning 

frameworks that align with multifunctional goals. Strengthening coordination between forest, 

wildlife, and conservation policies can also help to reduce implementation gaps, particularly in 

areas where, e.g., browsing pressure or conflicting mandates impede balanced ecological and 

economic outcomes. Finally, a collaborative design of guidance documents, indicator 

frameworks, and tailored training modules, supported by cross-LL exchanges, can offer a 

scalable path forward as next steps in TRANSFORMIT. By investing in the people involved, 

building partnerships and trust, as well as processes that support the further implementation 

of IFM, it can become a resilient foundation for future forest stewardship in forests and forest 

enterprises across Europe. 
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Coming from the policy perspective, given the crucial role of two-way interaction between top-

down and bottom-up policy processes relating to IFM, further exploration is needed. During 

T3.3 research activities and the outcomes of D4.1, it became evident that at least one more 

workshop is needed during which LL representatives and policymakers interact and address, 

in particular the identified ‘hindering’ factors for IFM and discuss options for mitigating those . 

The workshop can also help to identify concrete needs of each LL in regard to policy 

instruments that could (better) support IFM, as well as to assess the perceived effectiveness 

of existing IFM-related policy instruments at the management level.  This exercise could 

strengthen communication channels between forest management practitioners (LLs), 

policymakers and research, thereby enhancing policy responsiveness to on-the-ground 

realities supported by scientific evidence. Such a workshop will be organised as a 

collaboration between T3.3 and WP8. The following output from the workshop including follow-

up interviews (if needed), with LL representatives and policymakers, will be compiled in a 

scientific research article to complement the existing body of literature on this topic. The 

possibility also exists to draft a policy brief as output. 
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6. Resources 

• LL-profiles 

• In-person workshop 

• Interviews 
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8. Annex - LL-profile template 

Basic 

information  

Name of the Living Lab:    

Short statement that best characterise your 

Living Lab:  

  

Contact person: (name, e-mail)    

Location:    

Climate:    

Forest type(s):    

Main species:    

Forest(ry) 

specific 

information  

Total forest area (ha): (please add reference 

year for all data)  

  

Overall forest condition:    

Year when the last forest inventory was 

conducted: (how many of inventories were 

conducted, describe the practice in short)   

  

Total timber volume (m3/ha):    

Average annual growth (m3/ha):    

Average annual use (m3/ha):    

Does remote sensing,, data exist? If YES, 

from which period, format etc.? Please 

explain and add links if exists.   

  

  

Management 

information  

Ownership:    

Guiding management principles:    

Main management challenges:    

Do you implement principles of the IFM? 

(YES/NO)  

  

If answered YES, please describe  

If NOT describe your need for DST, if you think 

that it would be of help to solve LL challenge.  

  

Do you use Decision Support Tools? 

(YES/NO)  
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If answered YES, please describe    

Are the Living Lab forests certified?     

(if YES, by whom)  

  

  

Most important enterprise in the LL area with 

short description, if exists.  

  

Ecosystem 

services and 

biodiversity 

information  

Main ecosystem services provided: (Please 

assess the provision of the following ecosystem 

services for your LL on a scale from 1 to 5 

(where 1 is low provision and 5 is high 

provision)  

  

• Timber / Biomass     

• Non-timber products    

• Erosion     

• Protection     

• Biodiversity    

• Recreation    

• Landscape     

• Climate     

• Groundwater    

Protected areas inside the Living Lab: 

YES/NO, if Yes please specify the (level of 

protection, number, list or link to the more 

information)  

  

Protected species within the Living Lab 

area: (number and list, possible link to more 

information. The wide range species like bear 

or wolf should be excluded)  

  

Natura 2000 areas within the Living Lab 

area: (number and % of area, name of the area 

and main goal of the area protection)  

  

LL needs  Describe your needs for addressing 

challenges in IFM implementation: 

(challenges should be the same as in proposal 

but new can be added, needs should be in area 

of education, training, exchange of experience 

etc. covered by the scope of the project, needs 

for tailored maid remote sensing data)  
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Stakeholders  Main stakeholders in the LL are: (owners, 

managers, users, decision makers, NGOs, 

other organizations, municipality, forest 

companies, enterprises etc.)   

(Name, role, description, contact)  

  

Additional 

information  

Relevant publications for the Living Lab 

area (scientific and grey literature, or link to the 

web page or other sources)  

  

Map of the Living Lab area (list what kind of 

maps you possessed from your LL, or provide 

the link)   

  

Photographs of the Living Lab area: (2-3 

photographs illustrating main features of your 

LL)  
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